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NS RENE 
Signalling in Relation to Traffic Density. 

Mr. H. G. Brown’s Paper read before the Institution 
of Electrical Engineers on April 2nd is scarcely of a 
character to which members are accustomed, and it would 
be interesting to know under which heading in its well- 
known list of subjects for suggested Papers the Council 
would place it. These remarks are made in no spirit of 
derogation or criticism, but rather in one of surprise. For, 
briefly, Mr. BRowx deals purely with how the traffic condi- 
tions of a railway must affect the design of the signalling 
system employed, and how this effect increases in impor- 
tance with the density of the traffic handled. Of the traffic 
conditions which must be taken into account in designing 
the lay-out of the signalling system, the most important on 
railways of the rapid transit urban type is the time required 
for station stops. Itis obviously impossible for this to be 
the same under all conditions of traffic, and while its value 
ig mainly dependent on the amount of traffic at the station 
considered, it is greatly influenced by the physical arrange- 
ment of the station, and also by the efficiency of the train 


and platform staff. This, though Mr. Brown does not say 
so, may, to some extent, explain the ways of certain Tube 
railway officials. 

THE important point, therefore, to be considered is how 
the signalling can be laid out so that a train stopping at a 
station either for its normal, or for an excessive, time delays 
as little as possible any trains following it, however 
short the headway may be. This question is connected 
with that of determining the effect of the headway employed 
on the choice of the signalling svstem adopted. The head- 
| way which must be considered is, as is well known, from 
14 to 2 minutes, so that the absolute time for signal move- 
ments, station stops, &c., is extremely small, and it is not, 
therefore, surprising to learn that the 3 seconds interval 
between the time the driver sees a danger signal and the 
time the brakes are applied is not an unimportant element 
in the calculation. Again, the fact that the system em- 
ployed must be adapted to the service required is empha- 
sised by the remark that a minor delay may, through dis- 
crepancies in the signal lay-out, cause a bunching of the 
trains, cumulative delay and attendant disorganisation, 
which will continue until the cessation of the traffic for the 
day. Having read this Paper, electrical engineers will 
perhaps feel inclined to bear with more equanimity some 
of the traffic delays with which they sometimes have to 
contend, and at least they will recognise that on a rapid 
transit railway traffic dutics, instead of being controlled by 
a system (or lack thereof) somewhat vaguely known as 
organisation, are dealt with by methods which savour not a 
little of the scientific. - ! 


—— ee 


Improved Signalling on the Great Western Railway. 

THE Great Western Railway is always considered by the 
general public to be at least one of the most enterprising of 
the railway companies in this country, and it may be added 
that in no way is its enterprise better exhibited than in the 
signalling methods it emplovs. As our readers well know 
it was one of the first, if not the first, railway company 
seriously to take up a system in which the signals and 
points were operated directly by electrical means, and so 
successful has this system (due to Messrs. Siemens Bros. & Co.) 
been found that a much larger installation has recently 
been set to work at the new Snow Hill station at Birming- 
ham. Further, the Great Western Railway has for a long 
time been experimenting with a system of cab signalling, 
and this, after being tried on a branch line, has 
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recently been promoted to the main line between London 
and Reading. Now a further step forward is to be made, 
and, as announced by Mr. A. T. BLACKALL, signal engineer 
of the Great Western Railway, during the discussion on 
Mr. H. G. Brown’s Paper at the Institution of Electrical 
Engineers last Thursday evening, it is proposed to instal on 
certain of the lines a system which shall be automatic in 
operation and shall combine track-circuiting and cab-sig- 
nalling equipment with a new method of visual indications. 


En me 


THis system will control a rapid transit service, and it 
is therefore suggested that upper quadrant three-position 
signals shall be used. This enables “stop,” “ proceed " 
and “proceed with caution " signals to be given, an 
arrangement which is found to have advantages for rapid 
transit work owing to the fact that it occasions a minimum 
delay when a following train approaches too closely to the 
one in front of it. This upper quadrant arrangement is 
also an advantage in this respect, and, besides, allows of a 
simplification of the signalling gear. It has, as is well 
known, been extensively used in the United States on 
railways of the class we are considering, and as regards the 
“ upper-quadrant " arrangement this has been employed 
for some time on the Metropolitan Railway in London, but 
for "two position " work only. The "three position ” 
arrangement is, we believe, quite new in this country, and 
its operation will be watched with interest, seeing that it 
offers a possible way of overcoming some of the delays 
mentioned in Mr. Brown’s Paper as being inseparable 
from the operation of a rapid-transit railway. The com- 
bination of such a system with the audible indications given 
in the cab should render even an open line workable in the 
presence of fog and other undesirable weather conditions. 
We have often stated that some such arrangement is 
necessary both for the protection of the public and the relief 
of the signalmen under the existing traffic conditions in the 
neighbourhood of large towns, and we are glad to see the 
Great Western Railway so thoroughly dealing with the 
question. We hope their enterprise will be rewarded. 


—— áo 
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The Electric Vehicle Committee. 

IN our issue of March 6th we commented upon the sug- 
gestion of the Electric Vehicle Committee that the chassis 
of a motor-car on charge should not be earthed, and we 
pointed out the very great danger of adopting such a course. 
We are glad to see by the latest report of the work of this 
Committee that this policy is to be abandoned, and that 
earthing is to be effected by means of a third earthing con- 
ductor embodied in the charging cable, "There is no doubt 
that this is a wise course to take. A pressure of 150 volts 
(the assumed maximum)is not to be trifled with under certain 
conditions, and it is obvious that on occasion, depending 
upon the means that are adopted, the pressure on the 
chassis might reach a very much higher figure. In regard 
to other matters we are glad to see that the Committee is 
making an attempt to secure uniformity in the prices 
charged by supply authorities, à maximum price of 1d. per 


| introduced over here. 


unit being suggested for charging at “ off-peak " times, and 
possibly $d. per unit between the hours of 11 p.m. and 
6a.m. A pamphlet is to be issued shortly which will give 
the localities where charging facilities are provided and the 
tariffs in vogue. There is no doubt that a publication of 
this kind will be a great step towards putting the whole 
question on a commercial basis. 


———á i 


The Telephone in the United States. 

THE annual report of the American Telephone & Tele- 
graph Co., the parent of the Bell system in the United States, 
though not untinged with that spread-eagleism which 
flourishes west of the Atlantic, provides some very impor- 
tant lessons for those who deal with the telephone service 
in this country, the more so as a considerable portion of the 
report is devoted to a discussion of the disadvantages of 
Government ownership in general and of British telephone 
conditions in particular. After noting the higher cost of 
operating the telephone in this country as compared with the 
Bell system, notwithstanding the fact that labour is cheaper 
over here, it is pointed out that the policy of the Bell in- 
terests is that the value of a telephone system is in direct 
proportion to its universality and dependability —that is, to 
its certainty of reaching promptly the greatest number of 
people. The Bell interests effect this desirable state of 
things by providing different rates for different classes of 
service, thus making it to the advantage of every person 
who would add to the value of the service to others to be 
connected to the exchange—a piece of altruism beneath 
which is concealed an eager commercial spirit. The result of 
this is that, in spite of the fact that there are higher indi- 
vidual rates in the United States than in other countries, 
the individual makes a much greater use of the service. 
There are also rates as low or lower than in other countries. 


- o-——— 0 


IT is considered that there is every economic reason why 
large users of the telephone in their own business and for 
their own profit should pay for their service according to 
use. If this is not done, low rates cannot be permitted to 
the small user. The results of this dictum are sufficiently 
shown in the company's balance-sheet, but we very much 
doubt whether there is any prospect of such a policy being 
There is already dissatisfaction at 
the fact that differentiation is made in the rates to users of 
electrical energy in accordance with the character of their 
load, and the dissatisfaction would be as great were the 
same policy applied to the telephones ; especiallv, of course, 
as the same idea would have to be applied in a different wav 
with consequent stupefaction to the user. Apart from this, 
however, there is little chance of a Government-owned 
department adopting a number of alternative rates, the 
tendency being rather towards a dead level of uniformity. 
Nevertheless. the policy emploved by the Bell Company is 
the right one to pursue if the telephone is to be popularised. 
A reduction in capital charges and the making of the 
annual cost of the telephone to the subscriber more depen- 
dent on the services rendered to him is the line that ought to 
be pursued. 


——— 
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Paper on this subject recently published in the ` Bulletin " of 
the Bureau of Standards by Messrs. F. C. Crittcnden and H. H. 
Tavlor, the authors have attempted to describe fullv the 
method of testing pentane lamps at the Bureau of Standards, 
to give brief general directions for the use of the lamps, to 
discuss more fully the question of fuel, and to furnish data cn 
the effects of pressure and moisture in a form which may be 
useful to those who have occasion to reduce observations on 
flames to normal candle-power values. 


Montreal Harbour Electrification.— Provision is made in 
this years’ expenditure on the Montreal harbour for the elec- 
trification of the railway system. According to the “ Elec- 
trical News " the estimated cost is at £56,500, with £60,000 
for equipment. This year the electrification will be pushed 
as far as possible, and the actual track extended to Pointe aux 
Trembles. The ultimate terminus of the railway system is 
Bout de l'Ile, which, it is expected, will be reached next year. 
On the south shore, where the commissioners will carry out 
extensive improvements, eight miles of electric railway will 


be laid down. 
Strength of Concrete Telegraph Poles.—One of the most 


severe tests yet inflicted upon reinforced concrete telegraph 
poles occurred during the recent blizzards in and around New 
York. In the case of the telegraph line of the Pennsvlvania 
Railway the concrete poles were exposed to the very worst 
of the storm, and emerged successfully. The wind velocity 
in many places reached 80 miles per hour, and the accumulation 
of snow and ice was so great that nearly every overhead line 
was broken down. In no case, however, was the failure of a 
concrete pole recorded, although in several cases the wooden 
cross-arms were broken. 


Low-Head Water-Power Development.—In a Paper recently 
read before the Illinois (U.S.A.) Electric Railways Association, 
Mr. C. W. Humphrey said that the present tendency towards 
low-head hydro-electric developments was quite marked, and 
that old abandoned mill sites were being considered in large 
numbers for hydro-electric development. 1t was now beginning 
to be recognised that many low-head developments could be 
constructed at a cost so low that electricity could be generated 
for less than the fuel costs of a steam plant. even when the 
quantity was sufficient to supply only a small portion of the 
owner's requirements. The author pointed out that any low- 
head water-power plant, even of a very moderate size, produced 
energy very cheaply if the plant could be operated continuously 
at its maximum rating whenever water was available. 


Cleaning of Railway Carriages.— The South-Eastern & 
Chatham Railway have recently added several portable vortex 
suction cleaners to their existing plant. About 18 months ago 
these cleaners were brought into use at Charing Cross station. 
They are driven by 74 n.P. motors, the power being supplied 
to the machines by cables carried overhead and brought down 
the columns supporting the station roof, with an auxilliary 
arrangement to permit of the cleaners being moved along the 
platforms. Three cleaning nozzles are in operation at the same 
time, so that three compartments can be dealt with simul- 
taneously by each machine. Cleaners of a similar type have 
now been installed at Victoria station, and, in addition, a 
number of small petrol-driven vacuum cleaning machines, 
mounted on covered trucks, for use in sidinys at different parts 
of the line, have been provided. Owing to the limited time 
available, the efficient cleaning of railway carriages is a rather 
dificult matter, and it is hoped that the work will be more 
thoroughly done in future by these additions. A new method 
of oil cleaning for the outside of the carriages is also being tried. 


Cable Interruptions. Date cf Interruption. 
Latakia—Palura .......... cce May 26, 1910 
Scalanuova—BSamos ......... eere April 21, 1912 
Marmariza— Rhodes ............ eee April 21, 1912 
Poulocondore— Pontianac .................. July — 5, 1912 
Jamaica—Colon |........... esee June 9, 1913 
Cayenne—Salinas ...........cccccccceeecccueseeeseees Oct. 30, L913 
Cape St. James— Poulocondore ..................- Dee. — 7. 1913 
Tangier—Ceuta .....0...ccccccccccccceesseeceeeauecess Feb. 15, 1914 
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New York’s Oldest Power Plant.—The oldest isolated 
power plant in a New York City office building, according to 
" Engineering News," is that in the Mills Building, Broad- 
street, New York, which dates back to 1883, or four years after 
the announcement of Edison’s incandescent lamp. Here are 
the 15th and 19th Edison dynamos that were built, still run- 
ning with their original steam engines. These units have run 
every day for 31 years and are still in uce furnishing regular 
daily service. Plants 29 vears old were reported in three 
buildings, while three other houses claimed to have plants 25 
years old still running. 


Electrification of the Nynas-Stdertérn Railway.—The 
establishment of numerous factories near the habour of Nynas 
and the rapid development of the Town of Sódertórn have led 
to the electrification of the Nvnas-Sódertórn Railway and the 
construction of a new electric railway between Södertörn and 
Stockholm. According to the " Engineer " single-phase alter- 
nating-current at 15,600 volts, 15 cycles, will be used. The 
locomotives will develop 600 H.P. and weigh 42 tons. The 
expenditure of electric energy per ton-mile is estimated at 
52 watt-hours for express trains, 69 watt-hours for ordinary 
trains, and 40 watt-hours for goods trains. 


United States Electric Railways.—Statistics have just been 
published by the United States Bureau of the Census dealing 
with electric railways. A comparison of the figures for 1902 
and 1912 is interesting. 

The number of operating companies increased from 817 in 1902 to 975. 
in 1912, or 19 per cent. There were 41,065 miles of track in 1912, as 
com pared with 22,577 in 1902, or an increase of 82 percent. The persons. 
employed numbered 282.461 in 1912, as compared with 140,769 in 1902, 
or an increase of 101 per cent. The paying passengers carricd in 1912 
numbered 9,545,554,667, as compared with 4.774,211,904 in 1902, or an 
increase of 100 per cent. The gross income in 1912 amounted to 
£117,186,103, as compared with £50,100,925 in 1902, or an increase of 
134 per cent. The operating expenses amounted to £66,579,271 in 1912, 
as compared with £28,462,519 in 1902, or an increase of 134 per cent., 
The total horse- power of the power plants was 3,665,051 in 1912. as com- 
pared with 1,349,211 in 1902, or an increase of 172 per cent. The output 
of stations amounted to 6,052,699,008 units in 1912, as com pared with 
2,201,484,397 in 1902, or an increase of 168 per cent. 


United States Telephones.—The developinent of ihe tele- 
phone in the United States is illustrated by the following 
figures which are published by the United States Bureau of the 
Census for the year 1912. These figures do not include private 
telephone lines used for communication between departments. 
in the same establishment. 


Milesot | No. of Estimated 
Year. wire tele- number of mes- 
| ` phones. |sages or talks.* 


Bell telephone system .| 1912 | 15,133,186 | 5.087,027 | 9.133,226,836 
1907 | 8.947.266 | 3,132,063 | 6,401,044,799 

1902 | 3,587,924 | 1,317,178 | 3,074,530.060 

AM other companies 1912 | 5,115,140 | 3,642,565 4,602,431.409 
and systems 1907 | 4,052,098 | 2.086,515 | 3,999,389,159 


1902 | 1,512.527 | 1,053,866 | 1,996,024.493 

Total United States...| 1912 | 20.248,326 | 8,729,592 | 13,735,658. 2451 
1907 | 12.099,364 | 6,118,578 | 10,400,433.9581 

1902 | 4,900,451 | 2.371.044 | 5.070.554.553 


* The number of messages reported by the Bell telephone system 
includes only completed calls, while the figures for all other companies. 
may include some original calls not necessarily com pleted. such as 
that the operator re ports as " Line busy " or “ Does not answer." 

f Exclusive of companies with an annual income of less than £1,000, 


Electric Gear Changing for Automobiles.—The use of elec- 
tricity on automobiles is gradually increasing and the latest 
application to the operation of changing gears will probably 
be a feature of several American cars for 1915. The ears are 
changed by means of solenoids, exerting a pull of 150 1b. These- 
are energised from the electric starting battery and controlled 
by push buttons mounted on the steering handle. There are 
four buttons, marked 1, 2, 3, for first. second and top speeds, 
and R for reverse. In addition there is a neutral button N and 
two auxiliary buttons S and H for the self-starter, and electric 
hom. When one of the speed changing buttons is depressed 
the circuit to the proper gear changing solenoid is partly 
closed, but the actual closing of the circuit is not completed 
until the clutch is fully withdrawn ; any possibility of strip- 


calls. 
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ping the gears is thus avoided. It is stated that the current 
required is very slight, as it only flows for a third of a second 
‘at the instant the gear changing solenoid is energised. 


A Large Overhead Transmission Span.— A span, measuring 
951 ft. between the towers, for a 34,600-volt transmission line, 
has just been erected over the Second Narrows of Burrard 
Inlet. to supply energy to North Vancouver and the adjacent 
districts. At the lowest point the wires have to clear the water 
by a height of 160 ft. in order to permit large vessels to reach 
the industrial plants at the head of the inlet. The masts are 
of double-pole or * H " construction, each being composed of 
two-pole masts, placed 18 ft. apart. The north mast is 210 ft. 
high and the south mast 215 ft. high. On the north side the 
masts are guyed to a two-pole anchor tower itself 130 ft. in 
height, while the south mast 1s connected to a four-pole anchor 
tower 95 ft. high. The masts carry eight wires, consisting of 
two 34,600-volt. three-phase circuits, and two telephone wires. 
The 31,600-volt wires are of galvanised steel, each made 
up of six strands of seven wires. The two circuits are placed 
side by side, 6 ft. between centres, in a vertical plane. The 
middle wire is offset 2 ft. to increase the clearance for bad 
weather conditions. The telephone wires are placed at the 
ends of the cross arms. 


Costs of Electric Vehicle Delivery Van.—Detailed data 
-of the operation of a Detroit 1,000 Ib. electric delivery van 
having a 60-cell Edison battery were given recently in the 
* Electrical World." This vehicle has been in continuous 
service, regardless of weather conditions, since October 1, 1913, 
and is used in a distriet where it must climb gradients up to 
lin 7. Four regular trips are made each day over a route on 
which horses could only make three trips. Complete operating 
records are kept so that the exact cost of operation may be 
known. During January 5.375 parcels were delivered and a 
total distance of 1,058 miles covered for an expenditure of 550 


units. The detailed costs are as follows :— 

550 kw.-hour at 3:25d. per kilowatt-hour .................. £7 15 
CAPA INE E ede sean o RR END I VA EUREN RENS Ee UA PERSE o ts 4:00 
Battery maintenance .........-eeeneen emen 1:70 
Tyres (estimated life 12 months) .............. eee 2-00 
Miscellaneous repairs and upkeep ................... eese 1-65 
Painting and varnishing ............ eee 0-85 
‘Interest and depreciation ..sesssssessssresreerrrrreeereeereree 3°75 

Dota ar R HT £21-10 
Driver and DO xcuecn cce tuae reo Rest pe LAN RU) eee eeu Dres DO 18-00 

Cost of delivery 5,375 packages ............ ee eeeeees. £39-10 
Delivery cost per package ........ eH 1-82d. 


Report of Committee on Celluloid.— The report of the 
Departmental Committee appointed by the Home Secretary 
‘to deal with this subject has now been issued as a White Paper 
(Cd. 7158]. and contains a great deal of useful information 
regarding the manufacture and employment of celluloid. As 
is natural, by far the greater part of the report is taken up with 
the precautions necessary in the use of celluloid in manufacture, 
and the handling and storage of celluloid and celluloid articles. 
The danger to the purchasing public and the danger in shops, 
owing to the high inflammability of this material, are con- 
sidered as well as the need for care in the conveyance of celluloid 
and the conditions under which it may be stored and made. 
In regard to the latter point, it is mentioned that there is only 
.one factory which actually makes celluloid in the United 
Kingdom, but there are, of course, numerous other factories 
where celluloid 1s used as part of the manufacturing processes 
there carried on. To minimise the risks in these places a 
number of recommendations are made for governing work- 
rooms and store rooms. These recommendations also cover 
the maximum amount of celluloid which should be stored by 
users of this material. Finally, attention is paid to the large 
.employ ment of celluloid in the manufacture of kinematograph 
films. The fire danger arising from the careless handling of 
these is pointed out, and a number of recommendations are 
made for the better eontrol of this trade. 

Variation of Energy Consumption in Brick Plants with 
Condition of Clay.—The use of clay of different consistencies 
affects the cost of brick making, so that costs for the same 
factory may vary widely during different months of the year 
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as the weather affects the character of the soil. The accom- 
panving table, given recently in the ^" Electrical. World," 
shows how the maximum demand for the machines emploved 
in the manufacture of bricks varies in a Utah (U.S.A.) factory 
where press and wire-cut bricks are made. The highest 
maximum demands, as would be expected, were registered 
during the early spring months, when the clay was in a sticky 
state. Energy is transmitted to the mill at 28,000 volts, being 
stepped down to lower pressures for motor service and lighting. 
Data based on the company's annual output and energy con- 
sumption show that 22 kw.-hour is required for the manufac- 
ture of every 1,000 bricks. 


Motora in Brick Plant. 


Maximum 


Application. demand 
, inkw. 
One 40 in. disintegrator, belt connected to one 40 H.P. three-. 
pliase MOL OE uiia cite eva pe Potve hugs Eres ERR S E a ARE TIEN 36-4—50-4 
One pug mill belted to 50 H.P. motor. ............. eee 43-0-44-0 


One wire-cutting machine, 50,000 bricks in 10 hours, belted 
to 3) H.P. motor: also two belt conveyors ........ cece eee ee ee 51-0-64-0 
Two four-mould pressed-brick machines, 20,000 bricks in 10; 


l hours, belted to 30 H.P. motor. ........ ccc ccc cee e emere | 12-0-12-0 
One 11 ft. blower and one 13 ft. blower, 222 revs. per min., 
belted to 35 H.P. motOE 21. ucésies osse esotus undis e prep kRUk | 43-:0-50-4 


New Kinematograph Projector.— One of the great objections 
to the use of the kinematograph for educational purposes has 
been the inabilitv of the lecturer to stop the film at any par- 
ticular place in order to point out to his class any special 
features or printed matter, &c., on the film. With the ordinarv 
tvpe of projector this proceeding would cause the film to catch 
fire, or the gelatine to melt in the case of a non-inflammable 
fim. The heat from the lantern is easily sutħcient to bring 
this about if the film is stopped in the gate for more than the 
fraction of a second necessary to project the picture under 
normal conditions. By means of Kamm's kinematograph 
projector, a demonstration of which was given at the Regent- 
street Polytechnic, London. on Friday last it is claimed that 
any particular picture can be projected as a lantern slide at 
the will of the lecturer. This result is attained by means of a 
special form of shutter, situated behind, and in close proximity 
to the film, and a special driving mechanism for the film. The 
shutter is formed of two or more fan-shaped sectors, which, 
when revolving at high speed, cause a powerful cooling draught 
to blow continuously on the film ; also, as the shutter is placed 
between the film and the lantern, it intercepts directly a large 
amount of heat which. in the ordinary type of projector, with 
the shutter in front, falls directly on to the gate. A clutch 
operates the feeding mechanism of the film, and when it is 
desired to stop the film the clutch can be thrown out and the 
film comes to rest. This clutch may be operated from a dis- 
tance by means of an electromagnet. To start the film again 
it is only necessary to throw in the clutch, but it is desirable 
to start the film by hand in order to save the wear on the clutch 
as far as possible. 


Current Topics. 

Subjects of current interest dealt with in this issue include 
the following :— 

Prof. Geo. R. Dean contributes an article on * The Propagation of 
Electromagnetic Waves in Wireless Telegraphy " (p. 13). 

We give an abstract of an article by Mr. A. C. Booth describing the 
" Progress of the Baudot System " (p. 9). 

An abstract of the annual report of the Comptroller-General of 
Patents is given on p. 6. 

Mr. Joh. Hürdén contributes the concluding part of an article on 
“ Electric Iron Smelting at Hardanger in Norway ` (p. 7). 

We give an account of a recent meeting of the Electrie Vehicle 
Committee (p. 19). 

Our Leading Article deals with * Improving the Load Factor ” 
(p. 20). 

An account of Sir J. J. Thomson's discourse on *' Further Re- 
searches on Positive Rays," delivered before the Royal Institution 
last Friday, is given on p. 26. 

Companies’ Meetings and Heports.—A meeting of the British 
Westinghouse Electric & Mfg. Co. is reported, and the directors’ 
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reports abstracted include those of the Brush Electrical Engineering 
Co., Calcutta Electric Tramways Co., Canadian General Electric Co., 
Indian Electric Supply & Traction Co., and the Marconi Wireless 
Telegraph Co. of America (pp. 37 and 38). 


PERSONAL. 


On Thursday last week a presentation was made to Mr. H. W. 
Pinnell on the occasion of his retirement from the service under the 
age limit. This presentation took place at Electra House, Finsbury- 
pavement, London, the headquarters of the Eastern and Associated 
Telegraph Companies, and took the form of a handsome gold watch, 
while Mrs. Pinnell was presented with a diamond and pearl ring. 
These gifts were all subscribed for Ly Mr. Pinnell's colleagues and 
friends at Electra House as a token of their esteem and regard for 
one who has been connected with posts and telegraphs for neariy 
50 years, and whose association with the Eastern Companies dates 
from November, 1872, after nearly eight years’ service with the Post 
Office. 

On Friday evening a dinner was given to Mr. Pinnell by past and 
present members of the traffic departments of the Associated Companics 
at the Coventry Restaurant, London, W. The company numbered 
nearly 70, and the evening proved a very pleasant one. The chair was 
taken bv Mr. W. Faulkner and the vice-chair by Mr. A. W. Hibberdine. 
The toast of the evening was * Our Guest." 

The CHAIRMAN said it was not without a tinge of sadness that they had 
met to say a formal good-bye to their old and valued colleague, Mr. 
Pinnell, whom they had every reason cordially to respect for the many 
services he had rendered to them personally when voung men entcring 
the service of the Telegraph Companies. Mr. Pinncll’s technical know- 
ledge, gained over a period of nearly 50 ycars, had been of inestimable 
value to the younger men. He had always given freely of this know- 
ledge in the interests of the company with which he had been for so many 
years. Their esteemed friend and colleague had earned a rest, and they 
al wished him and Mrs. Pinnell good health to enjoy relief from a 
strenuous and exacting field of work. 

The VicE-C8 AIRMAN Said he had known Mr. Pinnell for over 20 years, 
and had himself had the advantage of his ripe experience and valuable 
assistance in the work upon which he had been engaged. Mr. Pinnell’s 
tenacity of purpose and unvaried courtesy and fricndliness to the younger 
members of the department in which he served would be treasurcd by all 
who had so greatly benefited from it. 

The toast was drunk with musical honours. 

Mr. PINNELL, in response, said he felt greatly honoured at so splendid 
a rally. He had received kind words trom all with whom he had been 
connected. His tuin. had come to leave his old associations, and he 
appreciated to the full the reference to their kindly feelings towards him. 
He was much indebted to the subscribers for the handsome presents they 
had made to himself ard his wife, which they would greatly treasure, 
and to the committee responsible for that evening's successful gathering. 

Mr. H. St. L. Smirna (Eastern) and Mr. W. J. FiNNis (Indo) spoke 
humorously and fcelingly to a toast of the service to which all present 
belonged, and were warmly applauded for references to the friendly 
rivalry of their respective companics, 

A feature of the evening was the exccllence of the vocal and instru- 
mental programme, to which Messrs. W. J. Finnis, A. W. Hibberdine, 
T. Drury, A. Calder, W. Rose and A. E. Smith contributed. 

Mr. James Swinburne, F.R.S., has been elected a member cf the 
Atheneum Club under the rule which empowers the annual election 
of a certain number of persons “ of distinguished eminence in science, 
literature, the arts or for public services. ' 


Mr. F. Heppenstall has resigned the position of manager of the 
switchgear and transformer department of Messrs. Johnson & Phillips 
to take up an appointment with the General Electric Co. (Ltd.), 
67, Queen Victoria-street, E.C., where he will devote his attention 
to wires and cables. 


APPOINTMENTS VACANT. 


A resident engineer is required to supervise the construction of a 
high-power wireless telegraph station in Egypt. Applications to the 
Secretary, G.P.O., London, E.C., by April 29. 

À working engineer-in-charge is required for heating and electric 
generating plant at the Northampton Polytechnic Institute, London. 
Commencing wages £2. 10s. per week. Forms of application. &c., 
from the Principal. Dr. R. Mullineux Walmsley, Northampton Poly- 
technic Institute, 280, St. John-street, London, E.C. 

The Council of Rutherford Technical College, Newcastle-upon- 
Tyne, require a lecturer on electrical engineering. Commencing 
salary £160 per annum. Applications by first post April 27 to the 
secretary, Mr. Spurley Hey. See also an advertisement. 

Àn experienced electrical fitter for general repairs to and main- 
tenance of d.c. and a.c. motors, switchgear, &c.. is required by an 
advertiser in London. ! 


en SSS ER ER E E ERREUR 
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An advertiser requires a first-class electrical instrument draughts- 
man with experience in firm of switchboard instrument makers. 

There are a few vacancies on an electric railway for pupils and 
premium apprentices. See advertisement. 


INSTITUTIONS AND SOCIETIES. 


Institution of Mechanical Engineers.—The summer meeting of the 
Institution of Mechanical Enginee 's will be held in Paris during the 
weck commencing Monday, July 6. A provisional programme 
has been drawn up as follows :— 

TvEspAv, July 7, Morning : Reading and Ciscussion of Papers in the 
Theatre of the Société des Ingénicurs Civils; Afternoon; Visits to 
engineering works and places of interest in Paris; Evening : Institution 
Dinner. 

Wepyespay, July 8, Morning : Reading and discussion of Papers in 
the Theatre of the Société des Ingénieurs Civils; Afternoon: Visits to 
engineering works and places of interest in and around Paris; Evening : 
Conversazione, by kind invitation of the Société des [Ingénieurs Civils. 

TavnspAy, July 9: Visits in or near Paris; Evening: Proceed to 
Lille. 

FRipAv, July 10: Visit locomotive, steel and textile works in Lille, 
Roubaix, Valenciennes, &c. It isintended to arrange for visits to works 
in Le Havre. and a visit might be made after the meeting to the Inter- 
national Exhibition at Lyon. 

Iron and Steel Institute. —The annual meeting of this Institute will 
be held at the Institution of Civil Engineers, Great George-street, 
Westminster, on Thursday and Friday, May 7 and 8, commencing 
each day at 10:30 a.m. On the Thursday morning the report 
and accounts will be presented, the new President, Dr. Adolphe 
Greiner, will deliver his inaugural address and a selection of Papers 
will be read and discussed. ‘In the afternoon further Papers will be 
read and discussed, and in the evening the annual dinner will be held 
at the Connaught Rooms, Gt. Queen-street, London, W.C., at. 
7 p.m. for 7:15 p.m. 
read and discussed as far as time permits. Among the Papers to be 
read during this meeting are the following: ` Recent Developments 
of the Iron and Steel Industry in India," by Mr. A. Bose ; * Influence 
of Molybdenum upon the Corrodibility of Steel," by Dr. J. N. 
Friend and Mr. C. W. Marshall; * The Magnetic and Mechanical 
Properties of Manganese Steels,” by Sir Robert A. Hadtield, F.R.S., 
and Prof. B. Hopkinson, F.R.S. 

Metropolitan Electric Supply Co.— Last Friday evening the staff 
of this company held their 15th annual dinner, when the chair was 
taken by Mr. J. 5. Highfield and a large number of guests were 
present. The proceedings were marked by some humorous speeches 
in which many a true. word was spoken in jest. The speeches 
were intermingled with an excellent musical programme which 
added materially to a most enjoyable evening. 

Igranic Engineering Society.— At a recent meeting of this society a 
Paper was read on " The Electric Control of Laundry Machinery,” 
by Mr. F. N. Pickett. The Paper dealt fully with the special require- 
ments to be met in the electrical equipment of laundries, a branch 
of power application which has not until recently received any 
great amount of specialised attention in this country. The special 


characteristics of reversing washers, hydro-extractors, and flat work . 


ironers, were discussed and a new and ingenious automatic controller 
for the correct driving and timing of reversible washers, and for the 
gradual acceleration of hydro-extractors was described. 


EDUCATIONAL NOTE. 


Borough Polytechnic Institute.—The annual exhibition of students? 
work was held last Friday and Saturday at the Borough Polytechnic 
Institute, Borough-road, London, S.E., from 3 to 5:30 p.m. The 
exhibits shown consisted entirely of the work of the students of the 
various schools and departments connected with the Institute. A 
tour of the various departments, where practical demonstrations 
were given at intervals, proved very interesting. 


ARRANGEMENTS FOR THE WEEK. 


MONDAY, April 13th. 
NEWCASTLE SECTION OF THE ENSTITUTION OF ELECTRICAL ENGINEERS 
7:30 pm. Meeting at the Armstrong College of Science, Newco 
Address on " Electric Furnaces,” with demonstration, by Mr V. 
Stobie, d dis 
TUESDAY, April 14th. 
SCOTTISH SECTION OF THE [NSTITUTION oF ELECTRICAL ENGINEERS 
Span, Annual General Meeting at 207, Bath-street. Glassow, —— 


On Friday there are several Papers to be . 
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PATENTS IN 1913. 


We give below an abstract of the 31st report of the Comp- 
troller-General of Patents, Designs and Trade Marks, Mr. W. 
Temple-Franks :— 


Trend of Invention in 1913.—4A general survey of the field of invention 
during 1913 demonstrates in a striking manner the fact that this is the 
age of locomotion. Applications relating to the many and varied pro- 
blems of transport not only form by far the largest group of inventions 
but also show a very considerable rise in number when compared with 
the previous year. The motor-vehicle industry is the most prominent, 
the number of applications having increased 25 per cent. Inventors 
have shown special interest in life-saving attachments or guards; in 
governors for regulating the speed of vehicles ; in devices for preventing 
starting whilst the gears are in mesh; in the construction of small 
dynamos for lighting purposes and for starting the engine ; in means for 
protecting exposed seats and passengers in wet weather; in arrange- 
ments for connecting the head-lamps to the steering gear; and in splash. 
guards. Considerable attention has also been given to the “ silent drive ” 
or inverted-tooth type of chain gearing, both for use on motor-vehicles 
and for general application. "The interest in aeronauties has been well 
maintained. The number of applications shows a considerable increase, 
but inventors appear to have confined themselves mainly to improving 
the details of well-known types of machines. There has also been a well- 
marked increase in inventions dealing with internal-combustion engines, 
most of which relate to engines for vehicular propulsion and for aero- 
nautics. With regard to railway travelling, the outstanding feature is 
the attention given to the problem of signalling, due, no doubt, to the 
number of fatal collisions that occurred during the year. More than 
treble last year's number of applications were filed, mainly relating to 
automatic or partly automatic devices for signalling or for stopping 
trains. As one of the side-issues of locomotion, it may be worthy of 
remark that attention has been given to the improvement of direction 

sts for roads. In the oil industry a lively interest is still being shown 
in methods of converting heavy hydro-carbon oils into motor spirit, and 
considerable work has also been done in the distillation of carbonaceous 
substances at low temperatures for the production of similar light oils. 
In the same connection it is interesting to note a number of applications 
dealing with deep-boring apparatus for sinking oil-wells. In the textile 
industry there has been a slight falling off, most noticeably in the case of 
looms, and particularly during the second half of the vear. As a result, 
no doubt. of recent legislation, a series of inventions was received dealing 
with methods of signalling in connection with the winding and hauling 
operations in mines. In the field of advertising special attention has 
been given to the development and perfecting of apparatus for eficcting 
& selective and intermittent exposure of signs and announcements, 
Considerable interest has been shown in connection with methods and 
apparatus for coagulating and otherwise treating india-rubberlatex. The 
continued popularity of the kinematograph is responsible for an increase 
of 25 per cent. on the previous year, the projection of pictures in natural 
colours being still the subject of much ingenuity. 

The number of applications for patents was 30,077, as against. 30,089 
in 1912, and 29,353 in 1911. There were 19,309 complete and 19,673 
provisional specifications, the numbers in the two previous yeats being 
18.853 and 19,825, and 18,662 and 19,524. The patents sealed were 
16.599, as against 15,814 and 17,164 in the two previous years. There 
were 40,429 applications for designs, of which 39,275 were registered, and 
9.689 applications for trade marks, of which 5,071 were registered. The 
numbers in 1912 and 1911 were 43,015, 42,077 and 43,057. and 41,581 for 
designs, and 10,014, 4.942 and 9,743, 4,868 for trade marks. The receipts 
from patents fees were £307,054, as compared with £293,529 in 1912, an 
increase of £13,525; from designs fees £8,166, as compared with £7,891, 
an increase of £275; and from trade marks fees £17,742, as compared 
with £19,359, a decrease of £1,617. The receipts from the sale of Patent 
Office publications (which are paid over to the Stationery Office) were 
£13,362, as compared with £12,688, an increase of £674. The total 
receipts were £346,324, as com pared with £333,467, an increase of £12,857. 
The total expenditure on behalf of the Office was £194,423, as com pared 
with £201,840, a decrease of £7,417. "The surplus of receipts over ex- 
penditure was £151,901, as compared with £131,627, an increase of 
£20,274. The total number of persons employed in the Office at the end 
of the year was 680, a decrease of five from the previous year. 

The number of readers who made use of the library was 158,220, as 
compared with 159,744 in 1912. The number of volumes added to the 
library was 6,907, of which 1,290 were volumes of patent specifications 
or patent journals, and 573 were trade catalogues. The remaining 5,044 
volumes were scientific text-books or periodicals, 3.537 being obtained 
by purchase and 1,507 by gift or exchange. The number of works in the 
library at the end of the year was 49,280, and the approximate number 
of volumes (exclusive of duplicates) was 149,000. The new “relative " 
shelf classification of the library has been extended from FR Horology to 
GL Music. Portions of classes S Medicine, T Natural History, and 
V Agriculture have also been set upin the new class order. Four sections 
of the library series were sent to press at the close of 1913. Three supple- 
ments to the author catalogue (January 1912—March 1913. April —June 
and July—September 1913) have been printed and are being incorporated 
in the consolidated catalogue. The supplement for the last quarter of 
1913 is in the press. From April 1914 it is proposed to commence print- 
ing monthl; supplements. The duplicate sets of foreign patent specifi- 
cations have been in frequent use—203 searches having been made 


through the German specifications alone. During the year 287,942 
Patent Sepcifications, 8,303 Abridgment Volumes, 52,254 Illustrated 
Official Journals, and 34,198 Trade Mark Journals were sold. as com- 
pared with 269,073, 9,620, 51,718, and 33,647 respectively in 1912. The 
deposits accounts increased from 451 to 488. Of the depositors, 50 live 
in London, 138 in other parts of the United Kingdom. and 300 abroad. 
The number of specifications of expired patents reprinted at the cost of 
the Office under the arrangement recommended by the Departmental 
Committee of 1900 was 706, and the net cost was about £900. In addi- 
tion to these, 3,453 specifications were reprinted for official purposes. 


Patents.—The sum received from renewal fees amounted to £188,033, 
as compared with £178,206 in 1912, an increase of £9,827, and the sealing 
fees to £16,668, as compared with £15.774, an increase of £894. The 
applications accompanied by provisional specifications fell from 19,825 
in 1912 to 19,673, a decrease of 152, or 0-8 per cent., and those accom- 
panied by complete specifications rose from 10,264 to 10,404, an increase 
of 140, or 1-4 per cent., and the highest number on record for any one 
year. The total number of applications was 30,077, as compared with 
30,089, a decrease of 12 only. The complete specifications filed on 
previous provisionals rose from 8.589 to 8,905, an increase of 316, or 3-7 
percent. The total number of complete specifications received thus was 
19,309, as compared with 18,853, an increase of 456, or 2-4 per cent., and 
the largest number on record for any one year. The proportion of com- 
plete to provisional specifications filed on application continues to in- 
crease and was nearly 53 per cent. in 1913, as compared with 52 per cent. 
in 1912. The total number of specifications (provisional and complete) 
received was 38,982, as compared with 38,678, an increase of 304, or 0-8 
per cent., and a number only exceeded in four previous years, viz., 1897, 
1906, 1909, and 1910. The largest number of applications made on any 
one day was 163—on June 4th, and the smallest 56—on Dec. 7th. The 
applications received from women inventors numbered 497, as compared 
with 636 in 1912. There were 1.532 applications made by way of com- 
munication from abroad, of which 730 came from the United States of 
America, 421 from Germany, 45 from France, 42 from Belgium, 33 from 
India, 27 from Canada, and 22 from Italy. The total number of applica- 
tions made in this country under the provisions of the International 
Convention for the protection of Industrial Property by the various 
States of the Union was 3,673, an increase of 401 as compared with 1912, 
The number of applications post-dated in consequence of disconformity 
between the complete and provisional specification was 296, and the 
number of applications for patents of addition 888, as compared with 
269 and 885 respectively in 1912. The number of cases in which com- 
plete specifications were filed in respect of cognate provisional speciti- 
cations was 495, as compared with 475. "Typical specimens were fur- 
nished in connection with applications for chemical inventions in 20 cases: 
141 sample bottles and 228 dyed or printed specimens being filed. Of 
the com plete specifications filed upon applications made in the year 1912, 
1.174 were reported as wholly anticipated, 10,903 as partly anticipated, 
and 5,330 as not anticipated. Of those anticipated, 11,003 were amended 
without a hearing taking place, and 650 after a hearing and decision. In 
311 cases a reference to a previous specification was inserted. There 
was an increase in the applications received in 1913, as compared with 
those received in 1912 from persons resident in England and Wales, India, 
the South African Union, and Belgium ; and a decrease in those from 
the Australian Commonwealth, New Zealand, Austria, and the United 
States. Out of 12,833 patents sealed upon the applications made in the 
year 1900. 508, or 4 per cent., were maintained for the full period of 14 
years. The total number of patents which expired in 1913 was 15.356, 
and the total number of new patcnts sealed 16.599. Thus the number 
of patents in force was increased during the year by 1,243. The number 
of applications made for the restoration of patents which had lapsed in 
consequence of the non-payment of renewal fees was 46, of which 6 were 
subsequently withdrawn and 13 are still pending. In each of the remain- 
ing 27 cases the patent was restored. Under the provisions of sec. 26, 
which empowers the Comptroller to revoke a patent upon application 
made within two years from the date of the patent by any person who 
would have been entitled to oppose its grant, there were 9 applications. 
In three cases the patent was revoked (in one of these by consent), and 
in one an order was made requiring an amendment of the patentee’s 
specification. Four applications were dismissed and the remaining 
application was withdrawn. 

During the last 10 years the number of hearings upon oppositions to 
the grant of patents was 1,271, and the number of appeals to the Law 
Officer in these oppositions 254, of which 49 were withdrawn or aban- 
doned and two are still outstanding. while in three cases the application 
for the patent was abandoned. The number of appeals heard by the 
Law Ofticer in these cases was, therefore, 200. In 134 of these appeals 
the decision of the Comptroller was supported, in 40 varied and in 26 
reversed. During the same period the number of hearings upon oppo- 
sitions to amendments in specifications was 83, and the number of appeals 
33, of which 13 were withdrawn. In one case the application for amend- 
ment was subsequently abandoned, and in the 19 appeals which were 
heard by the Law Officer the decision of the Comptroller was supported 
in 14 cases, varied in three and reversed in two. There were 1.350 hear- 
ings during the same decade under ‘ec. 73 of the Act of 1907 and the 
corresponding provisions of the earlier Patent Acts, and 43 appeals, of 
which nine were withdrawn. In 30 cases the decision of the Comptroller 
was supported, in two it was reversed and two cases were referred back 
to the Comptroller. Three petitions, two relating to patents of the year 
1899 and one to a patent of the year 1900, were lodged during 1913 for 
extensions of term of the patent. Of these one was abandoned, and in 
one case the term of the patent was extended for five years. The 
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remaining case is still undecided. There are now three patents in force | Company and one to the Manchester Office. 


There were two applications 


which have been prolonged beyond the normal period of 14 years, one of , for special trade marks under sec. 62 which are under the consideration 


which is 11,575 of 1897. issued to Sir Oliver Lodge. which has been pro- 
longed to 1918. Th» names of 19 patent agents were added to the 
register during the year, the total number on th» register on Dec. 31 
being 284. 

The Fifty Years Subject Index for the period 1861-1910 has now been 
published for 62 out of the 271 classes into which the whole range of 
patents is divided, and the remainder will be issued during the current 
and succeeding years. These indexes are based upon the revised and 
extended classification which the official search under the Act of 1907 
has shown to be necessary. and they give the public much greater facilities 
for making a thorough and accurate search than were afforded by pre- 
vious publications of the Patent Office. The search can be continued 
upto date by means of subsequent annual, quarterly and monthly subject 
indexes. The published volumes contain altogethe~ about 5,620 separate 
index divisions, so that, assuming the remaining votu;zes to be divided 
to the same extent, the total number of divisions in the whote series will 
be approximately 25,000. The new series of classified abridgments in 
271 volumes, for the period 1909-15, has made further progress during 
the year by the publication of 511 additional sheets (8,176 pages), making. 
with those previously issued. 1,570 sheets. As far as can be ascertained 
at present, these volumes will contain, for the four years 1909-12, about 
104.300 abridgments of 68,750 published complete specifications, being 
an average of 1-5 abridgments for each specification. 


Designs.—The number of designs applied for during the year was 
39.024, exclusive of 1.405 sets of designs. as compared with 41,551 single 
designs and 1,464 sets in 1912. The term “ set ” includes any number 
of articles ordinarily on sale together, irrespective of the varieties of 
th» size or arrangement in which the particular design may be shown on 
each separate article. The number of designs refused registration on 
account of their similarity to designs already registered was 1,468. 
During the vear 2,572 applications for registration of designs (including 
the above-mentioned 1.468) were objected to by the Comptroller. The 
objections, other than those on account of similarity to designs already 
registered, were chiefly on account of want of subject matter or want 
of substantial novelty. The applicants in 993 cases acquiesced in the 
objections raised by the Comptroller without applying for a hearing, and 
986 applications were allowed after correspondence to proceed. In the 
remaining 593 cases the applicants were accorded hearings, with the 
result that 92 applications were accepted without alteration, 161 were 
refused, 328 were accepted subject to modification, and 12 applications 
are still under consideration. There were six appeals from the Comp- 
trollers refusal. In five cases the appeals were dismissed and one is still 
under consideration, There were four applications made for the can- 
cellation of registration on the ground that the design was used for 
manufacture exclusively or mainly outside the United Kingdom. In one 
cave the registration was cancelled, in one the application was dismissed, 
one application was abandoned, and in the remaining case an order has 
been made cancelling registration six months from the date of the order 
unless in the meantime it is shown to the Comptroller’s satisfaction that 
manufacture to an adequate extent is carried on in the United Kingdom. 
Tare were 21 applications by registered proprictors to cancel their 
registrations under Designs Rule 53. The number of designs of which 
th» copyright was extended for a second period of five years was 1,627, 
as compared with 1,274 in 1912, and the number of which the copyright 
Hh tae? for a third period of five years was 242, as compared with 
36 in 1912, 


trade Marks.—Th> number of applications made in 1913 for the 
registration of trade marks (including 96 applications made to the 
Cutler' Company of Sheffield) was 9,689, as compared with 10,014 in 
1912. The receipts from various sources on account of trade marks 
amounted to £17,741. 9s., including a sum of £4,449. 8s. for renewal fees. 
By an arrangement sanctioned by the Treasury, the Cutlers’ Company 
retain the whole of the fees received by them in any one year (ending 
June 30) upto £400, together with one-half of the fees above that amount. 
For the year ending June 30, 1913, the fees received by the Cutlers' 
Company amounted to £327. 16s. During the year 5,363 trade marks 
were advertised and 5,071 registered. There were 3,377 hearings under 
«c. 53 of the Act. The notices of opposition to the registration of trade 
marks under sec. 14 of the Act numbered 208 and 59 were heard. There 
were eight appeals to the Court. In two cases (one of which has gone to 
the Court of Appeal) the Comptroller's decision was upheld, and four 
appeals were withdrawn; the other two cases have not yet been deter- 
mined. In the case shown as not determined in my last report the 
appeal was withdrawn. There were two appeals to the Court and 35 
tot e Board of Trade from the decision of t e Comptroller under sec. 12 
of the Act. Of the appeals to the Court the Comptroller's decision was 
reversed in one case, and the other has not yet been determined. Of 
those to the Board of Trade 33 have been heard, six being allowed, 23 
dismissed, and four referred to the Court, one has been withdrawn and 
one 15 awaiting decision. One of the four cases referred by the Board to 
the Court was subsequently withdrawn and the others have not yet been 
heard. There were 50 special applications made under sec. 9, sub-sec. 5, 
of the Act. Of these, 28 were reported to the Board, who authorised 
the advertisement of one application. refused one and referred six to the 
Court, one being subsequently withdrawn. Taree applications were 
with lrawn atter being reported to the Board, and the remaining 17 are 
under consideration, Of the other 92 applications seven were deemed 
Nn be withdrawn under rule 38 owing to the failure of the applicants to 
Nate a case, nine were withdrawn and six were altered to ordinary 
applications, Four of these 50 applications were made to the Cutlers 


of th» Board of Trade. Of previous applications under this section one 
was refused by the Board of Trade during the past year and one with- 
drawn. 

General.—The British ratifications of the revised international con- 
vention for the protection of industrial property and the revised inter- 
national agreement respecting false indications of origin of goods, signed 
at Washington on June 2, 1911, were deposited at Washington on April 1. 
New Zealand acccded to the revised convention and agreement as from 
June 20, while Ceylon and Trinidad and Tobago acceded to the revised 
convention as from June 20 and to the agreement as from Sept. 1. 


ELECTRIC IRON SMELTING AT HARDANGER IN 
NORWAY. 


BY JOH. HARDEN. 


Summary.—In this article the author deals with the third part of Mr 
G. Oedquist's Paper,* the first part of which was referred to in our issue 
of Feb. 13th (p. 766) and the second part in our issue of March 13th (p. 
943). The disadvantages of an electric coke furnace are discussed and 
comparisons are made between the possible results at Hardanger and at 
Uddeholm and Strómsnüs under fairly equal conditions. The question 
of the unsuitable nature of the furnace influencing the results concludes 
the Paper, and the author then comments on the bad management of the 
Hardanger plant and briefly refers to a few other cases of electric smelting. 


The results at Hardanger have shown that coke can be used as a 
reducing agent in furnaces of the type installed, but this does not 
mean that this particular design of furnace is fully suitable for 
working with coke as a reducer. The advantage of using coke 
instead of charcoal in ordinary blast furnace practice is partly due 
to the lower price of the coke, and also to the fact that furnaces for 
coke firing may be built for very large capacities. 

In electric furnaces of the type used at Hardanger, however, coke 
does not play such a great róle as regards the quantity of production ; 
in these furnaces the capacity depends upon the number and the size 
of electrodes used, which in turn determine the amount of power 
used in the furnace. Consequently, the advantage of larger units 
can be disregarded, and only the lower cost of the coke needs to be 
considered. Against this stands the well-known fact that the use 
of coke has other disadvantages; for instance, the carrving over of 
various impurities, especially sulphur. "These disadvantages are even 
more pronounced in the case of electric smelting, where, up to the 
present, a quality considerably higher than that of an ordinary coke- 
blast furnace has been aimed at. "Therefore, whatever gain results 
by using coke instead of charcoal, the material produced must be so 
much cheaper than charcoal-pig that the disadvantages in using 
coke are fully counterbalanced thereby. 

A coke furnace must, therefore, fulfil the condition that the pro- 
duction of coke-pig from the same kind of ores is at least not higher 
in cost than if charcoal is used. The deciding factors in the case are 
cost of coke, charcoal, lim?stone and electric power, as well as 
the quantities available in each case. Other points, such as the 
electrode consumption, quantity of metal produced, irregularity of 
quality, &c., which play an important róle in the comparison, and 
affect it unfavourably with regard to the use of coke, have so far not 
been considered. 

A comparison is made between the conditions at Hardanger 
where coke was used, and at Uddeholm and Strómsnüs, where char. 
coal was employed ; the comparisons are in favour of the 
Hardanger works, and they are made under fairly equal conditions. 
The first one refers to period III. at Hardanger and for Strömsnäs 
from October 1 to December 31, 1912. The second refers to Hard. 
anger period IV., and the results from furnace 2 at Uddeholm from 
August 4 to December 31, 1912. The first comparison shows that 
the ore used in both cases had a high percentage of iron. At Hard. 
anger such ores as Sydvaranger Briquetts and roasted * red sand ” 
concentrate was used, while at Strömsnäs ores from Kiruna (A) 
Tuolluvara and Lerberg were used. The yield of pig-iron was 69-1 
per cent. at Hardanger and 65:38 per cent. at Strömsnäs. Conse- 
quently the ore used at Hardanger was richer, but as the Hardanger 
works used coke a very basic slag was necessary, which lowered the 
yield of iron calculated in the percentage of tota! material charged 
to only 56-4 per cent., while the correspondi ig figure for Strömsnäs 
was 61-78 per cent. ; this was because charcoal was used at the latter 
place, consequently less limestone was required. At Hardanger 
336 kg. coke and 330 kg. limestone per ton of pig-iron produced were 
used, while at Strómsnás 23:58 licetolitres charcoal (the weight of the 


* =“ Teknisk Tidskrift K.O.B.," February, 1914. 
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charcoal is not stated, but the above figure corresponds to about 65 
bushels) and 90 kg. limestone were required. - 

During the same period the yield of pig-iron at Hardanger was 
2-01 tons per calculated horse-power year, but the conditions of the 
furnace were such that this figure is too low, as only about two- 
thirds of the available energy could be utilised in the furnace, and 
it is assumed that 3-015 tons could have been produced per calculated 
horse-power-year. The cost of electric power, at a price of 33-33s. 
per horse-power-year should in that case be 19-18s. per ton instead 
of 28-76s. The corresponding cost for Strömsnäs, under the assump- 
tion that the same kind of ore was used, giving a yield of 69-1 per 
cent. of pig-iron, would be 12-96s. instead of 13-69s. per ton. The 
economical results are clearly shown in Table I. 


Table I. 
Hardanger, Period III. Strömsnäs. 
= | 4. | Shil- | Hecto- Shil- 
COK opogi 336 | At 26s. 8d., 895 e i.e Be 4 
per ton | : | 
Charcoal... | e | se. 2388 AtSd.per 15-70 
Ja | | hecto-litre 
Limestone...... 1330! At 5s. 6d. 1:83 | 90 | At 5s. 6d. 0-50 
, per ton | 3 per ton 
El. power ...... joo [1948 ; | 12-96 
Totales vn | | 29-96 | 29-16 


When the results of Hardanger period IV. and the Uddeholm 
furnace No. 2 are compared, it is found that the yield of iron from 
ore was 58-05 per cent. at the former and 58-6 per cent. at the latter, 
while the percentage of iron calculated on total amount of charges 
material was only 41-65 per cent. at Hardanger against 52-9 per cent. 
at Uddeholm. The ore at Hardanger was Persberg and roasted red 
sand; information as to the ore used at Uddeholm is lacking, but it 
was presumably Tuolluvara and Persberg. The coke consumption at 
Hardanger may be given as about 385 kg. per ton of iron (in reality 
as much as 44l kg. was used during the period), but as no gas cir- 
culation was used it is only fair to assume that if this had been em- 
ployed the consumption would have been about 336 kg. as in the 
previous period. "The consumption of charcoal per ton of pig-iron 
at Uddeholm was 21 hectolitres (about 57-5 bushels) and 186 kg. of 
limestone, while at Hardanger 678 kg. limestone per ton of iron was 
used. The yield of pig-iron per calculated horsc-power-vear during 
period IV. was 1:87 tons. As no gas circulation was uscd it is 
assumed, that this figure might have been increased to 2-2 tons with 
gas circulation (see diagram No. 1) and the calculated cost for electric 
power would have been 28-22. instead of 33-21s. The corresponding 
cost at Uddeholm should, if a similar ore had been used, have been 
slightly higher than stated (m Table X.), namely, 1682s. instead of 
16-66s. These results are shown in Table II. 


Table II 


| Hardanger, Feriod IV. B Uddeholm Furnace No. 2 


— ——— ———M ee —————M———— 
———— 


| Shil- | Hecto- Shil- 
Lo | ore: i lings. — litre. kg Cost lings 
Coke ...........- 336 | At26s.8d.; 895. 
per ton ` 
Charcoal .......| .... MN » 21 At8d.per 13:08 
i eus | hecto-litre 
Limestone...... 678 | At 5s. 6d. | 3-76 186 At 5s. 6d. 1-03 
per ton | per ton 
El. power ......| ... ies 28-22 | 16-82 
Total censere es | 40-93 | 31-83 


As will be seen from Tables I. and II., a comparison of results 
when ores containing practically the same percentage of iron are used, 
and under conditions which are in favour of the Hardanger works, 
inasmuch as all disadvantages adherent to the use of coke are not 
considered, yet such comparison shows that, for these cases with the 
prices given, smelting with coke was dearer than with charcoal. If 
all factors, such as they appear in reality, are fully considered, we 
find that the cost per ton of pig-iron in the first case is 9-62s. dearer 
and in the second 14-23s. dearer at Hardanger than in corresponding 
cases at Strömsnäs and Uddeholm. If the electrode consumption 
is considered (although it is stated that only 14 kg. was consumed 
per ton of iron during period IV.) we find that the costs at Hardanger 
are respectively 12-42s. and 16-56s. higher per ton than at Strömsnäs 
and Uddeholm. Should all disadvantages experienced with the use 
of coke be considered the figures for the results at Hardanger would 
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be even more striking; in addition to this comes the question of 
quality of the material produced, a matter which has not been touched 
upon at all, so far. . 

According to Mr. Oedquist, these unsatisfactory results, when coke 
is used, must on the strength of the above be due chiefly to the type 
of furnace used. That better results could have been obtained at. 
Hardanger, if certain alterations had been carred out is beyond 
doubt, but, judging from the results obtained at the Hardanger 
Works it is evident tha! the actual furnace and the conditions under 
which it was operated at Hardanger must be regarded as unsuitable for 
the use of coke as a reducing ugent. (The italics are Mr. Oedquis?s.) 

Regarding the actual reasons why this typ? of furance should not 
work satisfactorily with coke, the author states that not only is the 
charge very much more compact, thus presenting greater obstruction 
to the passage of the gases and preventing good contact between the 
ore particles and the reducing agent, but, still more important, the 
great variations in the electric resistance causcd by the setting of the 
charge in the smelting zone, are very detrimental. These variations 
naturally extend to the whole system and influence the power supply 
in such a way, that the average load on the furnace for a given amount . 
of available power is considerably reduced when coke instead of 
charcoal is used. A direct consequence of this is that the total 
production and efficiency of th» plant is reduced. When coke is 
employed instead of charcoal a much larger percentage of limestone 
in the charge, on account of the higher proportion of sulphur, is also 
required. This, of course, causes increased cost; furthermore, the 
charge is diluted with ballast, so that th» percentage of iron in the 
charge is less, which increases the amount of power required for 
smelting. or in other words, the production is reduced. (Against 
this stands the fact that the coke is so much less expensive than 
charcoal; the question arises if these two factors counterbalance 
each other or not.) 

These disadvantages, however, and the costs caused thereby are 
often of such nature that the saving in using coke is less than the 
higher cost of the charcoal. (It would have been of great interest if 
the author had been able to give the respective costs on the spot of 
both coke and charcoal, per quantity required in either case. This 
would have elucidated the case considerably.) What has been said 
here refers more or less to all furnaces, in which electrodes are used 
and coke employed as reducing agent. 

It also shows clearly that the causes for the unsatisfactory results 
of the smelting at Hardanger were many and, morcover, were im- 
portant ; and one must not thereby lose sight of the difficulties and 
disadvantages caused Ly the type of furnace employed. The costly 
experience gained at Hardanger should serve to assist in a more 
satisfactory solution cf this great and important question. That 
this type of furnace has rendered good results when smelting with 
charcoal, but caused a failure when coke was used, should on no 
account be considered as the deciding factor in the question of using 
coke for iren smelting in general. We must fully realise that if the 
electric iron smelting shall occupy the place in the metallurgy of iron, 
which it is fully justified to attain, it will be necesasry to adopt a 
cheaper reducing agent than charcoal, such as coke or stone coal. 
Our endeavours must, therefore, be to aim at a furnace which will 
permit the use of an inexpensive reducing agent and yet produce a. 
good and even quality, at a price which will stand the strongest 
competition. * 

This concludes Mr. Oedquist's Paper. 
it represent the determining factors, which, of course, are exceed-” 
ingly difficult to ascertain, as there are bound to be a large number 
of points, which, taken one by one, appear insignificant enough, but, 
taken together, turn the balance one way or the other, the causes of 
the unsatisfactory working of this plant should be clear on the main 
points. On the other hand, one cannot be too careful in attributing 
the failure of a plant of this kind to any one specific cause, since there 
are so many details all of which require special study. It is almost 
unthinkable that such a large plant involving so many interests 
should have been built without previous trials on a fair scale and 
under conditions as nearly identical as possible to those actually 
existing. Several furnaces of this type have, as is well known, been 
working successfully with charcoal, and if the new plant wereto work 
on coke it seems that previous working for a few months on coke 
with the ores in question in one of the existing plants would have 
been money well spent, even if it would have been necessary to alter 
somewhat the prevailing arrangements at these furnaces. Again, if 
such trials had been carried out, although not mentioned in Mr. 
Oedquists Paper, the results obtaincd, if published, would be of 
great value as a comparison, and might help to clear up the matter. 
It may be argued that the older furnaces mentioned belong to differ- 


* Correction in the translation in ^ Teknisk Tidskrift” : In Table III. 
x 1 "m x T pii: * » E 

(Tux ELECTRICIAN, p. 769) the figure 44-6 should read 41-65. The elec- 

rode -dizmoter given zs 500 mm. should read 600 nim. in ell three plants. 
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ent concerns, who had no interest in the welfare of a new rival plant. 
But even so, the possibilities of using coke instead of charcoal should 
have been a strong inducement to carry out such tests, since, as 
already stated, charcoal is becoming more and more scarce every 
year. nr ; 
` As regards some of the difficulties in using coke when smelting 
electrically in a shaft furnace, the present writer has had opportunity 
to encounter a few. When carrying out preliminary tests for the 
electric tin smelting in Cornwall (related in “ El. Chem. and Met. 
Eng." September, 1911, and elsewhere) a modified kind of shaft 
furnace was also tried. For certain reasons, coke of various grades 
was tried as a reducing agent. But it was soon found that the re- 
sults obtained did not encourage a further use of coke under the 
same conditions. The average working voltage went down as low 
as 32 to 35 volts with a corresponding increase of the current, which 
caused overheating both of transformer, electrodes and other parts. 
If the voltage was increased forcibly arcing took place, followed by a 
volatilisation of metal and general disturbance of the running. Also 
although the total input of power was kept at about the same figure 
as before, the production went down considerably. It was found 
almost impossible to obtain a satisfactory slag; it was either too 
viscous or contained too high a percentage of metal. The amount 
of “ hardhead " increased on account of the sulphur in the coke, and 
a further addition of lime only rendered the slag thicker. However, 
instead of “ doctoring ` the furnace, the use of coke was abandoned 
after à few smelts. Other more suitable reducing agents could 
be obtained at almost the same price, and even had this not 
been the case the increased cost of using coke would have 
justified a more expensive reducing agent. 

It should not, therefore, be said that coke could not 
be used for the purpose: with correspondingly larger 
electrodes and allowing for a higher power consumption 
it is quite feasible that coke could have been used success- 
fully. But the type of furnace alone was not the chief 
fault; in fact, the writer believes that with suitable con- 
ditions generally and a different method of working, the 
same furnace with somewhat larger electrodes would have 
worked very well with coke, providing it was tolerably free 
from suplhur. The conditions, however, were such that the 
use of a more suitable reducing agent became more economical. 
Variations in voltage, as stated by Mr. Oedquist, were noted in 
this instance as well, but in no cases to any such extent as he 
mentions. On no occasion was a higher pressure than 65 volts per 
phase required at the furnace, even when starting up from cold; 
the furnace was, of course, very much smaller, which may to a certain 
extent account for this fact. The use of coke, in that instance, had 
one redeeming feature; the electrode consumption was somewhat 
smaller, probably because the coke, piled up round the carbons, acted 
partly as sub-electrodes. But the difference was very slight, and had 
no appreciable influence upon the economic result, since the heavier 
slag sometimes formed crusts on the electrode stumps, which made 
it difficult to use up the butt ends. One of the chief drawbacks, 
however, was the low resistance of the coke, which caused an increase 
in current and a decrease in voltage. also altering the zone of reaction. 

Reverting to the iron smelting. Dr. Lyon says* “ I have already 
mentioned the relative value of coke and charcoal as a reducing agent 
in the electric furnace, and that we need more information along this 
line, and that we expect to get it. It is to be remembered that it has 
been only two or three months since the plant at Hardanger in Nor- 
way shut down because they could not use coke as a reducing agent. 
In California they have found out the same thing; that is, they 
cannot use coke alone, due to the high conductivity of the same. It 
is also to be remembered that the iron furnace is a resistance furnace, 
that the heat is created by the resistance which the charge offers to 
the current, and that as coke is à better conductor than charcoal 
less resistance is offered by the charge when coke is used as a reducing 
agent, and hence the current consumption per ton of metal produced 
is greatly increased. However, as before stated, we still need more 
information on this subject, and hope very soon, as a result of 
some experimental work which we are contemplating, to secure 
the same.” 

These remarks corroborate the observations made above, and it 
will be interesting to see to what[result further researches will lead, 
Some metallurgists suggest abandoning the use of a shaft furnace 
altogether; although this would simplify the work in the smelting 
zone and lead to a simpler design generally in one way, it is difficult 
to say if the sacrifice of the pre-heating of the charge in the shaft 
would be justified on this account. 
be found. So much work and capital has already been spent on 
this problem 
in the not too distant future. 


* Transact, ©“ Am. El. Chem. Soc.” XXIV., p. 151. 
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Other remedies may be and will | 


that it seems likely that it will be satisfactorily solved | 


9 


PROGRESS OF, THE BAUDOT SYSTEM.* 


BY A. C. BOOTH. 


Duplex working of the Baudot system continues to yield the 
excellent results that were obtained from the sets installed at the 
Central Telegraph Office in 1910. The quadruple duplex on the 
underground loop circuit between London and Birmingham gives a 
uniform daily output. of some 3,600 messages in 12 hours, including 
the slack hours of the early morning and lateevening. Occasion- 
ally the daily total has exceeded 4,000, while on the day following 
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;. |.—Motor-DRIVEN Bavpor RECEIVER (FRONT VIEW). 


the fire at the test-box of the Central Telegraph Office, London, in 
August, 1912, the following results were obtained between 10 a.m. 
and 5 p.m.: There was an average of 550 messages per hour, or 68-75 
per channel, making a total of 3,851 in seven hours, or 5,025 in 12 
hours There was a maximum of 575 messages between 10 a.m. and 


ll a.m. 


The hourly output obtained confirms my estimate given in 


Fic, 2.—BavpoT KEYBOARD, SHOWING CONNECTION TABLET REMoveEp 


the Paper on the Baudot printing telegraph system before the Institu- 
tion of Post Office Electrical Engineers in March, 1907— viz., 400 to 
600 messages per hour, showing that the expectations were not 8O 


“fanciful " as was alleged at that time. 


The consistently good daily 


output obtained from this set for nearly three vears. without a stand. 


* Abstract of a Paper in the 


" Journal " of the Institution of fPost 


Office Electrical Engincers. 


D 


10 THE ELECTRICIAN, APRIL 10, 1914. 


“ moderator." The keyboard 
has been modified by fitting a tablet connection for easy and quick 
replacement purposes, and also a contact bar forautomatically 
joining the spacing battery to the five distributor segments when a 
keyboard is heing changed, so that the duplex balance at the distant 
station shall not be disturbed for more than a second or two during 
the changing operations. The set is always at duplex; a switch, 
therefore, is unnecessary on the keyboard ; this lessens the amount 
of wiring and also the possibility of faults. The contact points have 

been made adjustable independently, and are entirely enclosed when 

‘the hinged cover is down. For cleaning purposes the bars carrying 

the contact screws have slotted ends, and have been arranged to 
slide friction-tight into slots, where they can be locked by screws. 


by set at either end, has induced the Post Office authorities to equip | the friction-governor known as the 
three more inland circuits with quadruple duplex apparatus, modi- 
fied somewhat from the double plate quadruple set that was altered 
to provide the experimental set. 


N?1. N92 N? 3. N? 4. 


Control : a 

Receivers 60 B. B. A4. 5E T€ ebeopve RBAG 76) ope 5 
Sender 3500000ilo0 0000000007 PEE 
Ring I. 6789 WE 16 17 18 19 20 E 


12345El67 8 9 I0 E |l 2 I3 M I5 E |f6 77 18 I 20E | 
ing I. OOS D 6 QU ©. C0 cQ 0000 | 


t 


Receirers IRRA p a 2B PEY 
0 


Brakes © O OO. 
Cadences 1 8 9 1 


meyi 
etc. Q OX ; sje 

d. e 9 (ov 6 je 9/07,5,59/07.,| : correct. 

Keyboards. | 

I [Le B 2 3| 2230 1 eis bir 


Sender RinésO O O C O C DC 
II, Y. Y, "1 2345678 9 ON 12 13 14 15 16 17 i8 19 20 


27 22 


Fic. 3.—Bavror DISTRIBUTOR PLATE (22 SEGMENTS). 


: A.—Movable Contact with Fork Left Hand. : | 
B.—Movable Contact with Fork Right Hand. Fic. 4.—CoNNECTIONS IN THE TEsT-Box ON THE DISTRIBUTOR TABLE. 

C.—With Fixed Block. 

| The distributor is arranged with one relay only for reception, re- 
peating directly into,the, shortened segments to which the receiver 
magnets are connected. As no propagation segments are required 


The new quadruple duplex sets are fitted with motor-driven re- 
ceivers, having tablet connections for readily changing the entire 
receiver whenever necessary. Although the motor is adapted for 
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Fig. 5.—Baubot QUADRUPLE DUPLEX CIRCUIT CONNECTIONS. 


the distributor plate is divided into 22 segments, as against 24 on the 
ordinary quadruple simplex set.W& Fig. 1 shows a view of a motor- 
driven recorder, and Fig. 2 a view of the keyboard. 


110 volts, it is worked with 40 volts, and is provided with an adjust- 
 &ble resistance placed in the base of the instrument for varying the 
speed within small limits, after it has been suitably set by means of 
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During the period of nearly four years that the sets have been 
working not more than six serious stoppages have occurred ; hence, 
it does not appear necessary at present to provide two distributors 
at each end. On this account the sending plate is attached to the | 
rearfof the distributor in the usual way. Fig. 3 shows the distri- 
butor-plate, which is the same in construction for front and back, with 
the'exception of the movable contact, A being for front plate recep- 
tion, C for back plate sending with the numbering of the segments in 
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Fio. 6.—Bavpor DupLex (SKELETON DIAGRAM OF CONNECTIONS). 


the reverse order to A whilst B is for back plate reception should 
such be required, as in the combined double and triple duplex sets 
with two distributors. Fig. 4 shows the connections in the test-box 
4n the distributor table. In accordance with general practice the 
keyboards are connected to the two lower bars, and although a 
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| switch shown on the relay tray. Of the other switches shown, one 


is for turning to Morse, another is for replacing the battery by a 
resistance for balancing purposes, whilst the third is for checking the 
| incoming and outgoing signals on a Wheatstone; Morse receiver 
joined through a resistance to either the “ line ” or “ leak " relay 
required. Fig. 7 shows a plan of the apparatus on the diatiildtor 
table. It will be seen that three of the switches are placed vertically 
in order to provide sufficient writing space. The setting of the 
brushes is a simple matter, as there need be no particular relation 
between the sending and receiving brushes at the corrected station. 
It is convenient, however, to set both the sending and receiving 
brushes on the centre of their No. 1 segments, and then to allow the 

correcting station to find his position by altering the brush-driving 
ring if necessary, in order to bring his front plate to a suitable posi- 
tion without undue strain on the connecting cable. 
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Four Stations on one Circuit giving :— 
words par minute in each direction. 
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On comparatively short circuits the time of propagation of a 
signal over a line is small : but on the long circuits with one or more 
repeaters, such as on the Loncon- Berlin double duplex circuits, the 
propagation time ranges up to four segments or 120 deg.—i.e., about 
one-ninth of a second—and varies some 60 deg., apparently in 
accordance with the way in which the relays and repeaters are 
adjusted.* There are now fcur double duplex sets working between 
London and Berlin through the wires in the same four-core sub- 
marine cable, which is approximately 300 miles in length. It is 
interesting to compare the traffic carried by the duplex double 
Baudot sets and the duplex Hughes sets which worked on similar 
circuits through the same submarine cable. So far as I can ascer- 


Wheatstone Spg. Rec” 


Fig. 7.—BAUDOT DUPLEX. ARRANGEMENT OF APPARATUS ON DISTRIBUTOR TABLE. 


40-wire ‘cable is provided actually only nine wires are required, as the 
*onnectionttosthe relay that is needed on a simplex set is not neces- 
sary on a duplex set. The tenth wire thus forms a convenient spare 
án case of a fault dev reloping i in one of the keyboard or receiver cables. 
Fig. 6 shows the main connections of the set, from which the paths of 

outgoing and i incoming currents can be traced by reference to the 
skeleton {diagram i in Fig. 6. A spare " line " relay is provided for 
dmmediate change-over purposes by means of the nine- -terminal 


tain, the best results from the duplex Hughes were on the Berlin 
Bourse circuit, where in February, 1909, a total for one hour of 170 
messages was obtained, of which London sent 90 and Berlin 80. The 
next highest figure is 156 ; a total of 140 messages ir in one hour'has 


* Actually only 17 segments are required for triple du ple x ex working, but 
18 have been provided in order that complete altern ations (reversals) May 
be sent over the line to enable the repeater stations to adjust their appa- 
ratus correctly. 
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been obtained a number of times. In November, 191. the duplex 
double Baudot for 10 consecutive hours dealt with the following 
numbers of messages :— 


Sender. Reeciver, 
Time. SN Total. 
l 2 ] 2 
10—11 ...... 50 40 ...... 60 47 e. 197 
11—12 ...... 80 TO ...... FO 63 ...... 283 
12—1 boves. 02 85 ...... 61 TO  .... 278 
1—2  ..... "1 02. 55 50 ..... 238 
2—3 xe 53 TO). 45 40 ... 208 
3—4  ..... 02 46 ..... 47 rA ere 226 
4—5  ...... 623 73 ee 47 40 ..... 236 
5—6  ..... 70 600 ..... 03 52 use 245 
6—7 ...... 44 26- xus oU DS- veo 148 
—8  ...... 49 4j ...... o») o0 ...... 201 
600 — 581 553 HO 2.260 
| SENES ONES 
1,187 1,073 


Although the foregoing record is the best obtained there have been 
many other occasions when the output in an hour considerably ex- 
ceeded 200 messages. Now that two such circuits exist there is not 
sufficient trafic to fill either set. Several of the new sets will be 
equipped with two distributors, each of which will be titted with 18 
segment plates for triple duplex working on the front. and 12 sez- 
ment plates on the baek for duplex working, it being merely. neces- 
sary to shift the brushes from the front and to put others on the back 
to change from triple to double duplex. The arrangement will also 
permit of triple duplex working in one direction, while the other may 
be working double duplex. The connections and arrangements for 
these combined sets are the same in principle as for the quadruple 
duplex sets just described. 

[t will be obvious that. although only differential duplex has so 
far been employed, the bridge duplex arrangement or the Gulstad 
relay device can readily be provided for. Up to the present the 
simpler differential duplex arrangement has been sufficient for the 
length and type of circuits on which Baudot duplex has so far been 
fitted, but in order to avoid the introduction of a duplex repeater 
on the longer lines it may prove advantageous to adopt more delicate 
arrangements of relays, &c., for reception at the terminal stations. 
Owing to the want of apparatus it has not been possible up to the 
present to attempt anything in the direction of omnibus circuit work- 
ing with the duplex Baudot, but it is obvious that with eight or more 
channels on one cireuit. this most useful application of the Baudot 
system can be extended much more easily than has so far been the 
case with simplex sets. Apart altogether from the additional 
channels available, the exteasions and the correcting arrangements 
will be simplified, and much less difficulty will be experienced i 

maintaining correct speeds. 

By thus linking up four offices on one circuit to provide direct com- 
munication, each with each, the present somewhat costly. arrange- 
ments of pasting-up Wheatstone-Morse slip and re-perforating for 
re-transmission at those intermediate points, with the unavoidable 
delay entailed in the process, will he climinated. Even the proposal 
to use receiving perforators at the intermediate points entails the 
sorting out of the perforated slip, the conveyance to the forwarding 
circuit, the clerks’ services, and the necessary time for the various 
operations, All these disadvantages are avoided on the omnibus 
Baudot circuit, whether simplex 3 duple: x, and it is a matter for 
regret that sufficient apparatus is not yet available to show what can 
be done in this direction. Within the next 12 months there will be 
two more offices gaining the required experience, and it should, 
therefore, be possible to commenevc omnibus working with the duplex 
Baudot in about two years hence if sufficient apparatus ean be made 
available in the meantime, A circuit with quadruple duplex Baudot 
apparatus linking up four stations (Fig. 8) may seem a rather for- 
midable arrangement, and one likely to be out of order frequeatly. but 
on such working through the underground cable where balances are 
practically fixed. serious difficulty can only arise when the line or a 
distributor gets out of order. Such faults do occur, but at very in- 
frequent. intervals, as is proved by the working of the London- 
Birmingham Baudot circuit during a period of nearly four vears, 
Keyboards and receivers can be changed in a few seconds, but more 
time is required at present to change a distributor. Improvement 
in this direction is already receiving attention. Should such a fault 
arise it would stop communication in the particular section con- 
cerned, but would permit working to continue on the other sections, 
where full use can be made of the eight channels. This feature makes 
the arrangement very useful for sudden increases of trafie between 
any two points, as any or all of the channels can be terminated or 
extended at any of the intermediate points by merely turning a 
switch. "The sextuple apparatus is ready for trial, and is in use on a 
working circuit between London and Birmingham. 


— 
we 
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THE SIGNALLING OF A RAPID TRANSIT RAILWAY. 


We give below an account of the discussion on Mr. H. G. 
Brown's Paper on this subject. which took place in London on 
Thursday last, April 2nd. An abstract of the Paper appeared 
on p. 1068 of our last issue :— 


Mr. Rocer T. Smith thought there were two types of signalling likely 
to develop rapidly —viz. | track circuitiny, and cab signalling on locomo- 
tives, The author's Fig. 2 showed a service with a normal time interval 
of 624 seconds, which meant 57 trains per hour each way, but later in the 
Paper it was stated that with the type of signalling shown in the same 
figure double that interval would probably be wanted in practice—re. 
a maximum train service of only 20 trains per hour could be obtaine d. 
He believed that at the present time on the Underground Railways 44 
trains per hour each way were actually being run, and 50 trains per hour 
each way as a maximum during the rush hours had been stated to be 
possible. He would like to ask the author if the lines two and three on 
Fis. 5 represented anything like 50 trains per hour in. practice, and if 
that was the signalling he would propose for such a number of 
trains. The case might. perhaps. be put in another wav. lf co 
trains per hour each way were being run the time interval was 72 seconds, 
then from the last home signal into the station would take 35 seeonds. 
To accelerate out of the station and to leave it would take another 10 
seconds, making a total of 45 seconds, which, when subtracted from the 
72 seconds, left an allowance of 27 seconds for the station stop and for 
the margin. Provided that the stop at no station ever exceeded 27 
seconds, it appeared. as if, under those conditions, with the acccleration 
and deceleration mentioned by the author, 50 trains per hour each way 
could be run. and he would like to ask the author if that limit had ever 
been reached in actual service. or; df not; if 1t could be reached 

Mr. A. T. Brackarr (Great Western Railway) said there was uo doubt 
that the automatic system of signalling allowed a far greater number of 
trains to be operated than with any sufthciently safe manual system that 
could be used. The very clever curve method invented by the author tor 
determining the location of signals and the dividing points of the sections 
was a vood one, and should be very usefui to engineers and others having 
to provide for the signalling of a rapid transit railway. He took it that 
the author's experience of rapid transit railways had been mostly under- 
vround, and im some respects the conditions underground would probably 
vary from those of a surface railway. The railway company with which 
he was connected were considering the problem of signalling on a rapid 
transit surface railway. An automatic system was proposed, which, 
however. had certain differences from the usually accepted automatic 
system of signalling employed on the rapid transit railways in London. 
In order to provite for the right sightiny of the signals above the ground 
in snowstorms, fogs and bad weather ecnerally, it was proposed to have: 
stunals of a distinetive type =i... what were known as upper quadrant 
three- position stenals. and these woule be controled by alternating-current 
track cireuits, In addition to that arrangement, the suggestion was 
that au automatic systeme of train control should be used: ramps, over 
which shoes of the trains would run. would put on the brakes and give 
all the signals in the cab shoul? the driver fail to observe the visual indi- 
cation atiorded him by the danger aspect of the signal by the side of the- 
line. [t was thought that such an arrangement would be particularly 
useful and greatly facilitate the working of traffic in times of fog, snow- 
storms, c. dt was probable that the arrangement would have to be 
supplemented by the use of treadles tor placing signals at dancer and for 
clearing them, for the reason that it appeared somewhat doubtful whether 
au alteruating-current track circuit. would take care of licht engines of 
the ordinary locomotive type and hight trains; such as trams of empty 
woods trucks. which might possibly be run over the line. He would like 
to ask whether the author actually adopted in practice the diayrunmatte 
method explained in the Paper in fixing the location of signals. 

Mr. H. W. FigTH said that the strict title of the Paper should be kept 
in mind. The system of simaling described was for rapid transit lines, 
and it should not be assumed that it was universally suitable for lines 
carrving genere) tratte. He much regretted that the author had not 
given any information whatever on the DA of signalling at junctions 
and terminals “The author had repeatedly emphasised the importance 
of the length of station stop in rapid transit railways. but the junction 
and terminal factors were in some cases of almost equal importance. 
Apart from the tratie point of view, the sisnalling problem was, however, 
extremely interesting, and he would like to have had the author's views: 
as to how much such an automatic system of signalling would increase 
the limitations of junctions and terminals. It was all the more important 
because his (the speaker's} opinion was that that was just the partic ular 
case where automatic track circuiting scored heavily over the manual 
systems, For plain straight runs manual operation did in practice give 
surprisingly quick and vood results. but. on the other hand, for heavy: 
quick traffic, and for junctions it was quite sate to sav that the trafhe 
could not be handled except under the automatic track circuiting sig- 
nalling conditions, One point. not mentioned by the author 
was the influence of train design upon. the time of station stop. 
He (Mr. Firth) was going to point out that with a train not stopping at 
that station an overlap of 200 ft. was certainly not enough, but the 
author had agreed. The author seemed, however, to have based his 
time calculations entirely on the use of such an overlap. and he (Mr. 
Firth). therefore, took it that the times given were for rapid transit work 
with trains calling at all stations. He would like to know exactly how 
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the elimination of a certain number of train stops over a given run was 
going to effect the signalling and the total carrying capacity of the line. 
The author did not seem to be very enthusiastic about the use of time 
discriminating signals, which. he believed, had been in successful opera- 
tion in New York for some time. He would be glad if the author could 
tell him where such devices were in operation and what success had been 
met with. He would also like to know what the effect would be on the 
signalling lay-out, based on a train length of 300 ft., if the train length 
were increased to 400 ft. * 

Mr. H. G. Browy, in reply to Mr. Smith's criticism in regard to the num- 
ber of trains per hour shown in Fig. 2, said that he was anxious to explain 
a principle, more particularly the principle of accumulative delay. and. 
therefore, had made certain definite assumptions so that in all instances 
the results would be directly comparable. Taking a railway with a 
number of stations, some busy, some not busy, it was quite possible— 
in fact, most. probable—that a satisfactory service could be operated 
with a headway less than double the time shown in the diagram, pro- 
viding that the critical stations were not too great in number. If every 
station was a critical station, then he doubted very much if a continuous 
schedule day in and day out could be operated if the headway was much 
less than double the theoretical minimum, but it was perfectly possible 
to operate a service with, say, one or two stations not critical, when those 
stations came within 10 or 15 per cent. of the theoretical. 
cult to sav exactly what schedule would be safe, and what schedule could 
be run with the signalling installation shown in Fig. 5. because it de- 

nded so much on what was occurring at the other parts of the line, but 

e believed that they maintained 44 trains per hour with success on the 
District Railway, and the maximum of “inner homes " at any one 
place was two. In reply to Mr. Blackall, he was strongly in favour of 
cab signals for the purposes for which they were meant. On the Great 
Western Railway they seemed to have a proper idea of the use of such 
signals, but it had been his misfortune to bave to examine a numberof 
cab signals which were planned to eliminate everything in the signal 
line, which was carrvinz matters to the extreme. With reference to the 
question as to whether he used his own diagram. he would say that he 
seldom had time, but when he had time he did it himself, but it was 
pretty difficult, not to use the part explained in the Paper. but to do the 
preliminary work of finding out the conditions which actually existed at 
any given place. A great deal of judgment and a very small amount of 
mathematics entered into that proposition. Replying to Mr. Firth, 
he had purposely avoided dealing with the question of junctions and ter- 
minals from the signalling point of view, because, although the question 
was very interesting, it was most complicated, and would have set a ball 
of discussion rolling that would have never stopped. A thing that had 
surprised him very much was that there were many people who knew 
how to arrange a station properly, and so few stations were arranged 
perfectly. This had an enormous efiect on the possible headway. A 
fundamental principle was to keep the streams of people separate, so as 


It was diti- | 


— 


not to impede the progress of people either entering or leaving the | 


trains, The same principle applied in regard to car design. With 


regard to the 300 ft. overlap. many of the overlaps on the District Rail- 


way, or on any railway where all trains stopped at ail stations. were very 
short. In London the Board of Trade allowed a very short overlap., 
say, 15 ft. or 20 ft.. but they preferred a longer one when trains ran 
express through stations. The chances of a driver running past a statiou 
signal were remote, secing that the station itself was a sign tor the signal, 
so that it was quite within practical politics to reduce the overlap if 
necessary. There was no doubt in his mind that speed control was an 
excellent scheme, was perfeetly safe and worked satisfactorily, so long 
as the driver of the train decelerated in a pre-determined manner, which 
was equivalent to saying that when that happened trains eould be run 


with the speed control system within 50 ft. of each other, It all came | 


down to checking the deccleration curve of the train at detinite intervals. 
and to be safe it should be checked every second and every foot. The 
question of longer trains than 300 ft. broneht up the question of shorter 
trains, and one explained the other. and a ditlerence of 100 ft. in the 
length of the train was not a question of great moment. At the same 
time, one had to be very careful and unusually economical in dealing 
with station conditions, because there were so many difticulties which 
had to he kept at their minimum to obtain the best results. 


THE PROPAGATION OF ELECTROMAGNETIC WAVES 
IN WIRELESS TELEGRAPHY. 


BY GEO. R. DEAN. 
(Professor of Mathematics. University of Missouri.) 


I. THE SiupLe Hertz ELEMENT AND THE ELECTRIC 
DouBLet. 
l—The Magnetic I ntensity at Points near the Oriqin.—MH 
the current in the element is equal to the total displacement 
Current in the field of the doublet the magnetic intensity at 
points near the origin is given in either case by the formula 


— — — - 5 


— 9 


This is simply shown as follows: The scalar potential of an 


electric doublet is given by the formula 
. gids cos 9 
Aust c2» 
Y^ 
+g and -q being the charges. ds the distance between, O the 


angle between radius vector and axis, r the distance from origin 


which is taken at the middle point of line joining the charged 
particles. In eylindrical co-ordinates 

; qds X 

(hey? 


where sis parallel to the axis and y normal to it. The torce- 
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The electric induction through a circle whose radius ts yis 


Hu 
K l F (224). 
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Since r even at small distances from the doublet is infinite in 
comparison with ds, ail but an mfinitely small fraction of the 
total Induction goes through the circle. Therefore, the time- 
derivative of the induction is equal te 2a7yH. H being the 


which reduces to 


magnetic mtensity on the circumference of the circle, Hence 
| di y7 
204H =ar de 
dt (.r* -—- 47): 
de zn f) 
or H=x f eds. 
dt p 


At the surface of the element this reduces. to Uh AR sin I, 
where ug is the current density. 

2. Hertz's Solution of the Vibrating Electrie Doublet.—Hertz 
derived his formule for the magnetic and electric intensities in 
the field of the doublet from a potential function which satisfies 
the partial differential equation 


OD. (UE qe x 
cra MN a Cr eo, ee. a, CD) 
cre C7 Uz- 4 


For reasons which are given m his paper. the function F(z. t) 
Is taken equa! to zero, so that the equation is 
^" chro o6 
Cf € 
where z^. 4c Pkg f bene ET frequency. « the dielectric 
constant and sg the permeability. The medium is supposed 
to be a perfect insulator, de. ies conductivity is zero. 
Phe function chosen by Hertz to represent the sointion is 
elven bv 


sin (ur — nt) N 
a (t Ve oc eee 
(3) 
where Eis the charge on either particle, / the distance between 
M 3 
zi C oar ar , l 
Me Gy 3 jp = V, 4 beme the wave-leneth, V the velocity of 


heht. The function of ein (3) may be written 


SIN pr cos nf cos wr sin nt 


2 " 
The value of sim mr/r when r is zero Is m, a finite quantity, 
The value of cos mer/r when r 15 zero 15 infinity. 

The derivatives of sm wr/r ave finiteat the origin. while those 
of cos mr[r are infinite. | 

Therefore. if cos mr/r is metuded m the solution there will be 
Infinite intensities of magnetic and electric force at the origin 
and perhaps at other points of the feld. In particular the 
magnetic intensity will be frite at an infinite distance from 
the origin, 

Both functions sin wr/r and cos wr/r separately satisfy the 
differential equation (2) : so do an infinite number of other 
functions. 1t will be shown in the Investigation which follows 
that, out of this infinite number, the function sin wr/ris the only 
one which satisfies all the conditions of tlie problem. e 
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If both functions could be used in the solution, they should Q,,(0 and its derivatives are infinite when 4 —0,and P,,() 
each be multiplied by an undetermined constant, and the con- | is a solution only when m is a positive integer. 


stants determined from the known conditions of the problem. The solution of (11). as far as our problem i is concerned, is 
The solution would appear e 
; =» -AJ P 19) 
sin r COS Or = s or paler Pa) ww x 
T= À. = +B a ; ti —Ü . 
where m is a positive integer. 
where A and B are E T of the tıme and other parameters. P 


It will be found that there are not enough boundary conditions | 4: Determination of the Constant An mand the Index m.—Since, 
in the problem of the doublet in an infinite dielectric to enable | according to Hertz. et ot PR -46 Om is the scalar poten- 
us to determine more than one constant. Y (z or r Ou 

How do we know that the function zt does not involve the 
other variables 6,and y? Of course y is eliminated by reason 
of symmetry with respect to this axis, but that 0 is not involved 
will have to be proved. 


l : Id. l 
tial, this ought to reduce to x cos Ü at points near the 


; ; TT 
origin. But it can do this only if PU Now, P&(u) 18 a 
( 


function of u except when m=0, and then P,(u)=1. Our 
solution is now 


n=Anr iJ lor). . 0... s... . (20) 


3. Solution of Equation (2).—We first transform the equation 
to polar co-ordinates by means of the following relations :— 

x=r sin Â cos y, y=rsin@siny, z=r cos 0,. . (4) 

2] 9 0 9 z ~ 

=+, w= cos 0— E (0) 


, Introducing the analytical expression of J4(or), we find 
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cr, cr. or 
. =sinOcosy, - =sin@siny, a —cos0, . . (6) 
OX cy C2 


When r=a, a small quantity, we find, on introducing the sine 


Cm CD er CT Cu [Ca EU o H q 
- \ series and cosine series 1n (22), that 
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er Or Cr Cu Cr 

CT HON. : cU ct lwa 
: ea - ) sin 0 sin y. 2 =U + bur (9) 
E 


pead (2 (ror a 
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If u, denotes the average volume density of the current in 
270, cos 8 


‘The transformed equation is 


Ca 3901, l~? ta Quon 
EN zo SMS 2 Bees oma s. x (10) 
ert reor ro mè Opn . 
Ot 
To separate variables in (10) write zt — UM, where U is a 
function of r alone and M a function of j alone. Doing this, 
and dividing by UM and multiplying by 7°, l 
y I the element, the scalar potential reduces to 


r- cU 2r eU (1—1?) M 2u 0M o 
( +e) 


U atr s T M cue TM ru yo (11) 


Now, as r and p are independent variables, the quantities 
in brackets in (lI) are not functions of either r or u. but each 
is equal to an arbitrary constant. which we denote by —m(m+1) 
This reduces the equation to two ordinary equations— 


Ids Qt 
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9. Components of Electric and Magnetic Intensity.—We shall 
use the following notation :— 
For the components of electric intensity : 
X. Y, Z, rectangular components, Z being parallel to axis ; 
Q. radial component normal to axis ; 
R, component along radius vector ; 
T, component normal to radius vector ; 
y, angle between plane through axis and radius vector 
and the ZY-plane. 
For the components of magnetic intensity : 
M,, x-component ; 
M,, y-component ; 
M, resultant which is tangent to circle having its 
centre on axis. 
Let f=frequency, #=2af, u — volume density of current in 
element. Then we have 


CU 2dU +(#- cu) eae. 


der dr 


(12) 


r? 
(PM dM 

1-4") —— —23u2—-Em(m-c-1)M-0.. . . (13 

m Mie ' du pd 2 

These are well-known forms. So far m is entirelv. unre- 

stricted in value. The requirements of the solution will 

restrict the value of m to positive integers, and perhaps further. 
The solution of (12) 1s 


U-A,r-WJ, (or) T Bard —m_4(97), “a (14) , 


where A,, and B,, are undetermined constants, and 


Jm4y(Or) = 


(=1) "(2 29r nti B uu sin or " 
at ) (15) 
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and 


J Ls cor) = 


tone d" eed (16) 


va dlo?) ym or 
The function J_,,—;(97) 1s rejected on account of being infinite 


at the origin. . 
The complete solution of (13) is 


] 
MZA'PSG)T B'QuQ),. . . . . (17) 
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C 
where P,(u)-— 
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] And if we take the time factor of M as sin wt, that is, if 
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wheres] denotes integration. 


Int!(u2—]1)7"-!, (18) a ee rd 
yes p vm) sin Ô sin wt, . (24) 
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ve must write 
Gatu, , sin or 
c rud \ cos ot. . 
opN r Jj 


The scalar potential is now given by 


r? 


— 
to 
C 
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For the components of electric induction we have, according 


to Hertz, 
etm o Cn Cn 
d Pm ( 
KA Gor ziy . ox? t aye 
X oa ECT sin 9 cos @ cos 
Then "Nom rer ) P 
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and the radial component normal to axis is given by 
nx lay. 
«Q-(? — 2 jsinÓ cos 6. 
or ror 
For the component parallel to axis, we have 
Cn Cm. Ca 
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Introducing the values of " and m above, we get 


ex] o: qr— yr cos or) — e?r? sin or) 


(27) 
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6t 
= p33 (Sin or—or cos yr) cos? Q + (or cos or 
T —sin or+ 977? sin or) sin? 01. 
80 that 
67r, cos wt : 
m= ^ 5 a ~ {2 (sin or— yr cos or) cos? 9 — (sin gr 
wee —9r cos gr— o?r? sin gr) sin? 0} (29) 
and 
67u, cos cot 
pL Ug RR 
«Rz oz [2(sin zr— yr cos gr] cos0 . 
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Then at the origin we have 
C Ozu 
a= cos ot, where C=" 9, 
z () 


2C 
M=0, «R= 3 cos 9 cos wt, 


2C . l 
kT = — , Sin Ó cos mt, kZ-— 3C cos wt, Q=% 
At points rear the origin, where r=a, 
67tu u o. 
M.=—--, o 7 . sin Ü sin ot. 
3 
3I I. 
but Mon hence Ma= — -, sin f. 
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The formula for the magnetic force derived by Hertz is 
nD à . 
M= , imr sin (mr—nt) 4 cos (mr —nt)] sin 6. 
r“ 


When ¢=0 this reduces to 
n l 
M= 2 {mr sin mr+cos mr} sin @. 


Introducing the sine and cosine series which are convergent 
for all values of the argument, we find 
nD mr? mêr? mêrê l 
M, = — 41+ — + e FSII, 
Wr y 2 8 — 144 


l sas]. s 
which reduces to n4 net d sin Q, when r is small. 


The term m? is negligible only at frequency zero, and when 
there is a very high frequency there will be a large magnetic 
intensity at the origin. 


n q 
When nt= 5! Hertz's formula becomes 


2 
nO, . 
M. , {sin mr— mr cos mr} sin 0, 
y 


which is the same as the maximum value of M given by (24). 

There is another condition to be satisfied by the components 
of electric force, viz., that the component along the equatorial 
plane must be zero. This 1s seen to be satisfied bv putting 
0 —90? in (30), and therefore no second arbitrary constant is 
needed. 

Some very remarkable results have been deduced from 
Hertz's formule. The following speak for themselves :— 

"'The velocity of propagation of electric induction in the 
n( mir —m?r +1) 

m?*r*(n?r? — 2) 
the velocity along the axis, except. of course, for great values 
of r, where it is a/m. | Moreover it is infinite when r=0 and 
when 7?=2/n? or r=A/ay/2, and is negative at intermediate 
points.” 

All this nonsense comes from including in the solution 
functions which become infinite at the origin. 

Again, 7" We obtain the very remarkable result that the 
electric Induction is propagated outwards and inwards in the 
equatorial plane from a point outside the vibrator.’ The fact 
ls that the waves are stationary, ie., the lines of force are 
stationary, the Intensity of the force at any point being a 
function of the co-ordinates and a simple harmonic function 


equatorial plan? is thus . This is greater than 


_ 6. Values of the Components at the Origin and at Infin ity.—It | of the time. The radial component is zero on all spheres whose 
I3 easily seen that the components are all zero at an infinite | radii are roots of the equation 


distance from the origin. 


To find their values at the origin, introduce the sine series 


and cosine series, 1.e., 
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sin or— or cos or— gr sin or= —$5903 4... 


sin gr— gr cos or=0. 
There is only one velocity of propagation in the field, viz 
that of heht. Writing the function z in the form E 
6xu : 
n [sin g(r — Vt) - sin g(r+ Vt)]] 
wer 
we see that a diverging wave and a converging wave are su per- 
posed, producing a standing wave. 

There is still another question. Even if the function (cos or/r) 
ought to be included in the solution, why take it in quadrature 
with the other function (sin ọr/r)? Why not take it in phase 
with the other function ? 

7. The components of the field mav be obtained directly 
from the circuital relations, without the aid of any trouble. 
some potential function. 
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Maxwell's circuital laws, expressed in polar co-ordinates, for 
a field with axial symmetry, are as follows :— 


( 


(! o 
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The conditions that there shall be no free electricity or | 


magnetism in the fie'd are expressed bv the relations 


eR T eM 


R^ eer decem 
cr act) "s 


Cy 
The first of these is contained in the first two circuital rela- 
tions ard the second is merely the statement of the known 
fact that the magnetic force is constant on a circle with its 
centre on the axis. 
Eliminating R and T, writing ji for cos O and y for Mr sin 0. 
we find 


—U and 
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if y isa simple harmonic function of the time end g? =422/2« 105. 
To separate variables in (35) write UV for y, U being a 

function of r alone and V a function of ip alone. We get the 

two ordinary equations 


d*U > mon ”) : 
-—lo--— $c f 
ie (« y2 Cet, (36) 
eel V <0. (37) 
dir l=? 


Rejecting the functions which become infinite at the origin, 


we find 


Y. 


y= Nn And mailer) , (1 — 10) 


The value of m is here restricted to positive integers 
The lines of electric induction cross the equatorial plane at 


Therefore, Cy —0. when 0 — 907, 7. 


OP yp 
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right angles. . when n =0. 
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From (37) 
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Now in CPt 
a E m, 
2 — w?) . = — m(m-3- DP. 
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and Pml) =, when 4-0 only when m is odd. The value of 
m is now restricted to odd positive integers. This excludes 
Zero. 
To determine the constants Am we impose the condition that 
the magnetic force shall reduce to 
Ids 


. sin 0 Ids sn? 0 
Exe deese , 


a 


S) t LEC., 
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when r is small. Then. when r=a, (37) becomes 


[ds _ s Palt) 
ay z mm 
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Dividing by Ids/a, 
OP», 
eee. 2 (39) 
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where cs : Amd m4 yla), 
| Ids 


Integrating (39) 
IU Co C,PqQ) + C,Ps(00) +... 


The constant C, is zero because P,,(s2)=0, when m is odd. 
The following expansion is easily verified :— 


(40) 


v! " 
un ;— [e .400 G3 o Pal) +. 
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Tong m i PITE s]. 
When n «1, we find 
K = P(t), 


so that all the coefficients in (40) are zero except C,, which is 1. 
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We have, therefore, 

Ids 
a2Ja(ga) 

Putting Ids 22283 . uy. because the magnetic force at surface 
of element is 2ztua sin 0, we have 


a 17 


| 27uqt: 
(Jo Joa) 
We have now to find the limit of is when 4 is diminished 
e) ' T 
indefinitely. 
—] ‘(2ea): d sin a 
Reg Lo 3 zr i ) 
Ac ni (9*a*) ^ oa 
(2o): A cos (p a 
= Va 25a J (ga)? 


Introducing the sine and cosine series, we find that when a 
is indefinitely diminished, ga cos ga—sin oa approaches the 
value — 6303/3. Then 


a: Gamu 
= and A,= 9 — 
J (qu) 2 4 oy À 2 
TV x9 TN a 
| Therefore. 
6u rsin or—orcos ory. an - 
y'= f an id ] sin? Q sin ext (41) 
c r 
Y 
Baupin or—orcos ory. | 
and M = i i a d ] sin 0 sin ot. (42) 
y r 


This value of M when substituted in the circuital relations 
(33) and (34) gives the values of xR and «T already found in 
(29) and (30). 

8. The Lines of Electric Induction.—The components R and 
T are proportional to the sides of the clemental triangle at the 
point (r, 0), therefore 


rd) 
dr 


"T 
sin or— or cos or — o?r? sin gr 
LN eo DU. tan f. 
sin gr— gr cos gr 
Neparating the variables 
dr o?r sin ordr 
2 cot Od0= - — . ` EE 
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rosin 
Intevrating, 
2 log sin 0 =log r—log(sin gr — gr cos or) 4-log C9, à 
whence : 
: C ror C i 
sin? 0 = (v7) mM (43) 
SIn or—orcos or sin or 
SY T 9! cos or 
or 
sin or er? . 
When r is small, - Y L cos or = T and the equation of the 


3 3 
line of induction becomes 


r'sin!0— | 
Qi 
which represents straight lines parallel to the axis. 

The equation of the line of induction does not involve t. 
The lines are therefore stationary. The intensity at any point 
is a simple harmonic function of the time if the source is a 
simple harmonic function. When the source has higher 
harmonics the field is not stationary. but oscillates. 


9. Effect of a Third Harmonic.—lf we superpose the fields 
of two elements whose currents are 


I, sin ot and T, sin 3c, 


«R=C[R, cos qt + = COS 3ot ]cos 0, 


we have 


KT —C |, cos «ot + 2 cos 3o | sin 0. 


The equation of the line of force is now, removing factor cos wt, 
K — log {3R,+R,(2 cos 2wt—1)}. 


That is, the lines oscillate with a frequency twice that of the 
fundamental harmonie. 


10. In order to pursue investigations regarding the field when 


2 log sin 0=log K 


THE ELECTRICIAN, APRIL 10, 1914. 


Pn nd 


the source is not a simple harmonic function of the time we 
must get a general solution of the equation 
0 


Cy lie (hy 0 
—— - i K - = 
Ho ct? , ° M 


Bone (44) 


eric 
which holds for all fields having axial symmetry. 
Writing y - RMT, where R, M ard T are respectively 
functions of the single variables r, x, t, we have 
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—— n an m(m+1) (46) 
we get à ane = m(m +1) 
Then, if we put E pe E (47) 
ve lave m | nem TM Rh. (48) 
The solution of (46) is 
M=(1 ~pe) mto, (49) 


There is another which becomes infinite at the origin ard is 


rejected. 
2 


The solution of (47). writing = =nr?, is 
Kuo 
T =sin net or T=cos nit. 

The solution of (48) is 

R=ri}Jim+plnr) ard R 779, (nr). 
Tf n Nd 

a, 

solution of (44) is, rejecting functions which become infinite at 
the origin, 


and t=A//, then nr=228f=ws, ard the complete 


2 = @ 2ztsr : Pml ) 
y= 2 2 ru i ya 0 E (A, sin cst + B, cos cost). 


Ii the field is also symmetrical with respect to the plane = 0. 
we restrict the values of m to odd positive integers. 


ELECTRIC LIGHTING OF COTTAGES. 


We give below an account of the discussion which took place 
at Birmingham on Mr. W. Fennell's Paper on this subject. An 
abstract of this Paper appeared on p. 1072 of our last issue :— 


Mr. R. A. CHattock said that while he agreed that a scheme of this 
kind was probably quite workable for a concentrated community, 
where personal touch could be maintained with the consumer, he was 
afraid that when applied to a city such as Birmingham, where a figure of 
100,000 such consumers could easily be reached, the personal touch 
would be lost, and it would be im possible to tell whether waste was going 
onornot, Mr. Fennell had estimated that 100 units were used per house 

r annum, on the basis of 45 watts being demanded per house at peak 
oad time. Now, 45 watts represented only about 40 per cent. of the 
watts installed in each house, and for lighting of this character he con- 
sidered that his estimate was far too low. A fair average figure for maxi- 
mum demand for ordinary class lighting was 60 per cent. of the watts in- 
stalled, and with this class of lighting. where the diversity factor was very 
much smaller, in his opinion the maximum would considerably excecd 60 
per cent. If this was so, there was no doubt that the kilowatt charge 
might quite easily be doubled, whilst the unit charge would probably be 
increased, with the result that the estimated profit practically disap- 
peared. As regards the unit charge, he would like to know whether Mr. 

Fennell had checked his estimate of 100 units per house per annum by 
installing check meters, It would certainly be worth while doing this in 
à number of instances, rather than relying upon a pure estimate. The 
item of 4s. 3d. for lamp renewals scemed too low in view of the figure 
mentioned in the Paper of 2s, 8d. per metal filament lamp. He noticed 
that twin lead-covered cable was run either inside or outside the house 
along the row. He would like to know if he had any trouble in obtaining 
Wayleaves from the owners of houses who did not propose to use the light. 
_ Mr. W. E. Mys said that such a scheme would doubtless be pushed 
in a town like Wednesbury, which had a very large power supply, but 
cc parstively small lighting load, while in other towns with a heavy 

ghting peak no special effort would be made to obtain this class of bust- 
ness, He suggested some charge should be made for lamp renc wals, 88y, 

«i. per lamp, and this charge would be a check on waste of current and 
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breakages of lamps, as the consumer would know that the life of the lamp 
depended upon the hours of use, The revenue shown in the Paper worked 
out at 16s. per 60-watt lamp per annum. This seemed very high com- 
pared with the revenue from similar houses taking current through pre- 
payment meters, which worked out at 6s. 6d. per 60-watt lamp per 
annum, and about 4s. 6d. per 50-watt lamp from large houses. 

Mr. S. H. HoLpEN considered that the expense of meters was over- 
estimatcd by Mr. Fennell. A first-class direct current 13-ampere meter 
could be obtained for not much over 30s., and alternating-current meters 
for less than 30s. Such a meter would certainly last 10 years, and could 
be maintained for 5 per cent. per annum, so that 5s. or 68. per annum was 
ample to cover its cost. Then there were electrolytic meters which 
would probably come out cheaper still. The absence of a meter at once 
confined the consumers to the use of current for lighting purposes; and 
he considered that although the use of current by cottagers for heating or 
cooking was not probable just at present, yet if the great advantage and 
direct saving to be effected by the use of laundry irons was properly 
explained to these consumers they would adopt them at or. e, provided 
they could be obtained on hirc at favourable terms. 

Mr. S. T. ALLEN said that with rx gard to some of Mr. Fennell’s figur a, 
some results given by Mr. Sillar, of Colchester, about eight years ago in a 
Paper which he read before the Municipal Electrical Association, might 
be of interest. Mr. Sillar's supply was metered in each house, and pre- 
payment meters were used; taking 82 consumers, who had an average 
of five lamps per house, the average revenue was 103d. per week, and the 
average profit obtained was 8s. 2d. per consumer. With the five lamps, 
however, the average number of units per annum was 100. This seemed 
to show that Mr. Fennell's estimate of 100 units per annum for threc- 
lamp installations was a liberal one. With regard to the cost of services 
averaging 15s. per house, it would be interesting to know how many main 
services Mr. Fennell had put in for the 250 houses referred to. It was 
stated that the substitution of key-holders for ordinary switches was 
being considered. He strongly recommended a wall switch for each 
lamp. and considered that switch lampholders were not suitable at all for 
such houses, Mr. Fennell had even in his printed agreement restricted 
the users under this scheme to three lamps. This might suit some 
special conditions in Wednesbury just now, but if the system was to be 
universally adopted provision should be made in the charge scheme for 
any number of lamps. ‘Ihe use of Edison screw cap lamps was a very 
good idea and well worth copying. The mode of collecting the accounts 
weekly on the commission basis was certainly very good, but it was 
doubtful whether all authorities would agree to such a system. Mr. 
Fennell had been too gencrous in only allowing four years to write off the 
entire cost of the wiring. This could well be extended to eight years. 
There was one main point in which he disagreed with Mr. Fennell's 
scheme, and that was that it did not make any provision in the main 
services or subservices for cooking, heating or other loads in the future. 

Mr. F. W. Foster thought the final success of any scheme as outlined 
by Mr. Fennell would depend largely on the development of the half-watt 
lamp. He did not share other speakers’ fears as to the undesirability of a 
cottage load in any district. Cottagers were workers the world over, and 
the lighting of cottages maximum demand could not coincide with any 
station demand save only where cottages alone were supplied. The 
variable charge for ditferent seasons was a valuable feature. Tho 
balance sheet was incomplete, such important features as cost of wiring 
and book-keeping were omitted. From the balance-sheet one inferred 
that a gross revenue of 4d. per unit was obtained. Was this the actual 
revenue per unit delivered to the distributors serving this system? Also 
could the author state any figures giving the loading per mile of distri- 
butor comparing it with figures for ordinary residential lighting ? 

Mr. W. FENNELL,in reply, stated that Mr. Chattock's objection on the 
grounds that Birmingham was too big and its working classes were not all 
honest, would disappear if consideration was given to the fact that 
“ birds of a feather flock together." In other words, the semi-criminat 
quarters might be avoided. Mere size was no disadvantage, but rather 
the reverse ; it cost less per consumer to supervise 10,000 than it did 300, 
and the profit was shown as so much per consumer. Great stress had 
been laid upon the uncertainty of the units used per consumer, and 
further figures were asked for. The results of check meters for blocks of 
buildings were not yet available, but the whole point of the system was 
that with the low unit costs (0:35d.) it would still leave a handsome profit 
if the units used were double the already liberal allowance. His observed 
figure of 108 lamps per 100 houses must be adhered to as the peak maxi- 
mum demand in which the standing charges must be reckoned. The 
consumers' maximum demand was another matter. It would not be of 
any use to put in a restrictor for a three-lamp installation. One must 
allow that at times all the lamps would be required, say, on Sunday even- 
ing and Bank Holidays, which were the “ at-home " times. his habit 
of Sunday and holiday visiting helped to fill up the load on the power 
station on the days of least demand. Jt could not be seen how the maxi- 
mum demand at time of peak load on the station could be more than had 
been allowed, in an industrial district. It would be more in a residential 
area, no doubt, but the figures given were confined to a district having 
heaviest peak load between 4 and 5:30 p.m. There had been no serious 
difficulties in getting wayleaves for the looped services, The tenants 
wanted the light, and it was in the interests of landlords in general to let 
them have it, because it reduced the cost of whitewashing and papering. 
In the only case remembered where a landlord objected most of the 
tenants threatened to leave. Some speakers objected that no provision 
was made for heating, &c. He gave reasons in the Paper why in Wed- 
nesbury there was no heating demand in this class of house. If a heating 
load was to be catered for a meter must be adopted, and he had no doubt 
that in flats, where there was a difliculty in delivering and storing coal, 
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or in districts where coal was dear, something might be done in this 
direction. Tne framing of svstems of charging, like all other details of 
management, should be based on careful study of local conditions and 
local human nature. Tae conditions would be for some years, at least, 
as described in the Paper in “ coal districts,” but when a consumer 
wanted a supply for hating he could have it as a separate matter through 
a “cheap” meter. Why go to th> expense of putting in 300 meters 
because 30 consumers might want a flat iron or grill? Tne success of 
the rental system was due to the certainty of the charges—the housewife 
knew exactly how much money to leave out for th? collector: there were 
no extras; nothing to pay for wiring, lamps and repairs. Com pare this 
with a weekly meter reading with disputes as to th» amount used through a 
meter, which was generally assumed to be a lying instrum:nt. Several 
sp-akers thought the wall plug switch to be dangerous to children. He 
omitted to state in the Paper that it was fixed 5ft. or 6 ft. from the 
ground, or that it was as dangerous as when used on a skirting board 
where children could play with it. A 5-amp?re plug was not unsuit- 
able for breaking half an ampere, He agreed that four vears was too 
short a period for writing off cost of wiring. Those engineers who could 
obtain seven or ten years loans would obtain a better result in the early 
vears than that shown in the Paper. The twin-flex surface system was 
mechanical enough for th :se houses, and he would mention that in many 
cases the premises were not very clean. Several applications had been 
refused for this reason. "Tn^ lead-covered turn system was the most 
suitable. With regard to th» suggestion to use a low candle-power 
metal lamp in the bedroom instead of the carbon lamp, this had been 
considered, and it might reduce the risk of consumers using the bedroom 
lamp as a night-light. Tnis was th? one practical difficulty which had 
arisen, and there were at least five ways of dealing with it. To forbid 
it under penalty of removing the bedroom light; to provide a tim»-switch 
to cut off at midnight: to provide a metal lamp which would be un- 
comfortable ; to provide a turndown lamp and allow it to b> used as a 
nicht-light ; to provide a pair switch at th» bed. Tne first m^ntioncd 
policy was being adopted in Wednesbury with good results, as the threat 
of disconnection raised visions of a return to the old days of candles or 
«heap oil lamps. With regard to the suggestion that the landlord might 
collect, they had purposely avoided this. Tn-y often got paid in pre- 
ference to the landlord ; it was easier to pay 5d. or 10d. than it was 3s. or 
4s.," and to be cut off for such a small sum involved loss of * class.” On 
the other hand, it was usual to owe th> landlord for several weeks’ rent. 
By putting the two things together the electricity arrears would at best 
increase largely, and there would be a risk of the landlord claiming pay. 
ments on account as being for his rent and not for the electricity. Land. 
Jords had quite a lot of human nature in their composition. 


RECENT ADVANCES IN PORTABLE WIRELESS 
APPARATUS.* 


BY PHILIP R. COURSEY, B.SC. ia 


. The first apparatus to b? designed specially for a portable station 
was experimented with about 11 years ago. and jhad then a range of 
about 8 miles, but after trials by the War Omice its power and 
range were increased, resulting in a cart station with a range of 
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about 25 miles. This type of apparatus was employed by Russia at 
the time of the Russo-Japanese war, and this was the first occasion 
that it had been used under war conditions. {It proved quite successful 
in operation, but at the sam?tim? it was demonstrated that this type 


.of station mounted in a cart was not all that could be desired from a- 


military point of view, for on several occasions it was found im»»s- 
sible to use the apparatus as the nature of the country was unsuit- 
able for waggon transport. As a result of this and an extensive 
series of experiments a station was designed that was suitable for 
ttansport by pack horses, and led eventually to the modern Marconi 
pick-horse or cavalry station. Another important change that had 
been effected in all military wireless apparatus since the first experi- 
ments m2ntioned above was in the direction of tuning. It was at 


* Abstract of a Paper read before the Students’ Section of the Institu- 
tion of Electrical Engineers. 


first supposed in order to secure secrecy of communication as far as 
possible that the waves emitted by the transmitter should be very 
sharply tuned, the idea being that under these conditions it would be 
more difficult for any other station to hear the signals and tune up to 
them. This would be true were it not for the fact that the tuning of 
a receiver was a very much quicker and easier operation than the corre- 
sponding adjustment of a transmitter, this being especially so in the 
"stand-by " position of a receiver, when the adjustment to any 
wave-length was often merely an adjustment of a single handle, $0 that 
any signals passing, whatever their wave-length, could beat once de- 
tected. Further, an interfering station that was not so sharply 
tuned would stand in a good position to produce as much hindrance 
to communication as possible. This may, perhaps, be most simply 
illustrated by the accompanying diagrams; Figs. | and 2 show the 
effect of tuning the secondary circuit to the same frequency as the 
primary, when the latter has a small decrement, and Figs. 3 and 4 
show the effect under similar conditions when the primary has à 
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large decrement, it being noticed in the latter case that it does not 
matter so much whether the secondary is tuned to the primary or not. 
The former case corresponds to the original types of apparatus with 
sharply tuned transmitters—i.e., transmitters emitting waves with a 
small decrement—and it is seen that they practically only affect their 
receiver when it is tuned to their frequency. Since, however, any 
recciver can be quickly tuned to any wave-length, any receiver can 
pick them up. Further, the receiver is just as liable to pick up sig- 
nals from any other transmitter emitting waves with a large decre- 
ment, as shown in Figs. 3 and 4. Hence, when the transmitter is 
made to emit waves of relatively large decrement they are in the best 
possible position to interfere with the enemy's signals, without 
hindering the reception by the desired station. Hence we see that 
the tendency in modern apparatus for portable stations is rather the 
reverse of the arrangements originally adopted, and consists in 
having a transmitter that is not very sharply tuncd—z.e., one having 
a flat resonance curve—while the recciver is arranged to be as 
sharply tuned as possible, so as to be able to differentiate between 
different transmitting stations to the utmost degree. In connection 
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with this subject of interference, it may be as well to mention tha t 
another factor which contributes largely to the secrecy of message s 
and freedom from interference from other stations is the use in nearly 
all modern apparatus of directional aerials at both the transmitter 
and the receiver, which to a certain extent limit the directions in which 
messages can be transmitted and received, and so tend to preserve 
the communication between the two stations as free as possible from 
interference by stations in other directions. 

The author then goes on to describe the various types of portable 
stations made by the Marconi (Company, together with details of 
their range, weight, masts and igeneral construction, &c. A recent 
innovation is the type “ L " station for aeroplanes, which is a small 
and compact apparatus of similar construction to the preceding, but 
made up into very small units suitable for mounting in any con- 
venient spot on the machine. -A trailing wire attached by means of a 
safety plug arranged to release the wire in case of extra strain is 
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generally employed as aerial and the metal work of the machine as 
the counter capacity taking the place of the earth. Experiments 
' have shown, however, that it is possible to obtain sufficient wire for 
, the aerial within the limits of the machine itself, thus dispensing with 
- the dangerous trailing wire, at least for communication over short 
distances. One of the chief difficulties encountered in connection 
with wireless on aeroplanes is the difficulty of receiving messages by 
. telephone on account of the noise of the engine. Visual reception by 
' coherer, relay and lamp has been suggested, but this would seriously 
limit the signalling range, on account of the insensibility of the 
coherer, while the vibration due to the engine would also interfere 
with its satisfactory operation unless special precautions were taken 
in its mounting. A Fleming oscillation valve appears to be the most 
suitable detector, as it is quite unaffected by vibration, and can be 
made to give a very loud signal, being of the same order of sensitive- 
ness as the ordinary crystal detectors, especially as in transmission 
from a land station (where power and space for aerials is not so 
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limited) to an aeroplane more power can be eniployed giving corre- 
spondingly louder signals The author concludes with a description 
of the Dubillier apparatus, which was described in THE ELECTRICAN 
of December 12 and 19, 1913. 


| : COMPARATIVE ECONOMIES OF TRAMWAYS AND 
RAIL-LESS ELECTRIC TRACTION.* 


BY T. 6. GRIBBLE. 


The rail-less electric traction system already forms in several cities 
an extension of the tramways system, and the applications to Parlia- 
ment for the authorisation of similar lines are numerous. The pur- 
pose of the Paper is to discuss the various economic features of the 
system, as compared with those of tramways, with a view to the 
detinition of the sphere of usefulness which is open to the former. 
The initiation of the system in this country, in contrast with the 
general history of new forms of transportation, is duc, not to Govern- 
ment aid or private enterprise, but to municipal tramway committees. 
It is pointed out that the Light Railways Act has failed to effect 
what was intended by it, and in contrast, attention is drawn to the 
Immense and protitable development of light railways in Belgium. 
The necessity for the further utilisation of the highways is urged, 
because of the centralisation and congestion of population which 
has resulted from the development of the railway system. 

The distinctive economic features of tramways and rail-less electric 
traction are defined, and an analysis is made of the statistics of 
British municipal tramways. both as to cost of construction and | 
working expenses, Rail-less electric traction is compared with the 
tramway as to carrying-power. capital expenditure and working 
costs, by means of generalisations deduced from the above statistics. 
These generalisations are in the form of curves and tables. The 
working expenses are analysed in a table. Attention is drawn to 
the great variation in the cases cited of the cost of energy. greater 
than can be accounted for by the price of fuel. Cases are added of 
foreign tramways which operate with trailer cars. An illustrated 
description is given of tests made by the author of corrent consump- 
‘ton on an electric omnibus propelled by means of accumulators on 
London streets, also of tests made on a rail-less electric car at Brad- 
ford. The general conclusion drawn is that it requires no more cur- 
Tent to carry the passenger by rail-less electric traction than it does 
by à tramway, The maintenance of rubber tyres is touched upon 
in regard to the principal causes of wear and tear, and of the effect of 
tropical climates. 

The subject of the responsibility for the upkeep of public roads is 
dwelt upon at some length, in view of the altered conditions resulting 
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expanies that for 


from the introduction of mechanically-propelled vehicles. The 
present necessity of special Acts of Parliament for the authorisation 
of rail-less electric lines, is represented as a hardship which calls for 
relief at the hands of the Legislature. 

The comparative économies of tramways and rail-less electric 
traction are finally embodied in three diagrams, arranged to show 
the respective capital expenditure and working expenses under 
analogous conditions for services of different traffic-densitv. ranging 
from a service at 30 minutes’ interval to one at 24 minutes. The 
general conclusions are : (1) That with a traffic-density represented 
by a 21 minute service—that is to say, that of one of the largest tram- 
ways—the economy of construction and operation is still in favour 
of rail-less electric traction; as to the cost of operation by about 
7 per cent., and as to cost of construction by about 44 per cent. (2) 
That the economy increases inversely with the traffic-density ; so 
that with a time interval of 30 minutes, the economy of operation is 
about 36 per cent., and that of cost of construction about 70 per cent. 

Reference is made to the York tramways, the most recent case of 
a municipal tramway, in support of the argument that an even more 
important point than that of saving of expenditure is the possibility. 
by means of economic transportation, of serving the suburbs and 
the rural population. It is argued that the tramway at York, 6 miles 
in length, excellent though it is, does not serve all the suburbs, and 
that, by means of rail.less electric traction, for the sam? capital 
expenditure, 16 miles might have been constructed and operated : 
thus completely reaching the extrem? suburbs, and incidently raising 
the value of property in the vicinity of tha* City. 


ELECTRIC VEHICLE COMMITTEE. 


À meeting of the Electric Vehicle Committee was held under 
the chairmanship of Mr. R. A. Chattock at the Institution of 
Electrical Engineers on March 20th. 


The committee decided to recommend supply authorities and. com- 
" off peak " charging the maximum price should not 
exceed ld. per unit ai the supply authority's declared system and pres- 
sure. The committee feels that little charging should be necessary 
during " peak load " hours, especially for commercial vehicles. Con- 
sequently, it does not consider it desirable to make any recommendations 
as to a tariff, leaving it to each supply authority or company to fix its 
own rate for such hours. The committee suggests the wisdom of giving 
special encouragement for charging vehicles during the hours between 
11 p.m. and 6 a.m. by offering a lower rate for such hours. As to such 
lower rate, it considers that the supply might be remuneratively given 
at à price of 2d. per unit. It is also recommended that a scale of dis- 
counts be arranged to meet the case of large consumers and, further, an 
additional discount of 20 per cent. off the above rates for all energy 
purchased by a consumer for re-sale and metered on the latter's own 
premises. The committee has considered the advisability of supply 
authorities and companies making a minimum charge for current sup- 
pled for any one charging operat on at a station under their control, and 
the committee recommends that such a minimum charge should be 
made and suggests that it ought not to exceed 2s. It is proposed that 
this amount should only include the housing of the car upon the charging 
premises during such time as charging is pr ceeding, as well as for such 
work as connecting and disconnecting, it being open to the supply 
authority or company to make a further charge should the owner of the 
vehicle desire to house it on the premises after the charging operation 
has been completed. Topping up. inspection and repairs would be 
charged extra. <A letter has been sent to supply authorities and com- 
panies embodving these recommendations, in the course of which it is 
stated that the committee attaches considerable importance to the 
establishment throughout the country of taritis for the purpose men- 
tioned, as nearly uniform as possible. and they earnestly hope that the 


majoritv, of, if not all, electricity supply undertakings will come into line 


on this matter. "They have in view the publication, at an early date, of 
a list of tariffs in operation for vehicle battery charging in the different 
towns of the British Isles, and chevy ask for information from the various 
supply authorities regarding tariffs and full addresses of the generating 
stations or sub-siations where charzing facilities are available. The 
name and address of garage proprictors who are willing to undertake 
charging are also required. 

As to the standard charging plug, in connection with which the com- 
mittee has recommended to the Engineering Standards Committee that 
the American Standard 150 ampere plug be adopted as the standard 


for this country (as far as the diameter of contacts is concerned), the 


committee has re-considered the matter of earthing and, in view of the 
fact that under certain conditions the charging of the battery might be 
done direct off a high pressure supply service through a resistance, jt. 
has been thought desirable io earth the framework of the chassis, through 
the plug and receptacle, by means of a third earthing conductor embodied 
in the main flexible charging cable. The committee recommends thai 
arrangements be made for this earthing in all cases. The Technical 
Sub-committee is busy dealing with details appertaining to the plus. 
such as terminals, areas of contact, &e. It is also considering the ques- 
tion of size of battery cells and battery trays, charging voltages, &c. 
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= This valuable set of comprehensive Tables and Engineering Data relating- 
The Oldest Weekly Electrical Journal (established weekly 1801—1878). 

f to Electricity Supply, to Electric Power (with Maps of Areas), and te- 
Published every Friday, Price Sixpence; Post Free, Sixpence.HalfDenny. | Electric Traction on Railways and Tramways in the United Kingdom, the- 


Editorial, Publishing and Printing Offices, Colonies, and i ie din. 
1, 2 & 3, SALISBURY COURT, FLEET ST.,LONDON. | be obtained complete in handy book Form prices. 66. putt free, Ammo. 
(ONLY ADDRESS.) plete index is included. 
Tel.: City 4698 & 4699. Tels.: ELECTRICIAN NEWSPAPER LONDON. The above Tables, &c., cre being reproduced in miniature for the pocket. 


Ths size of the miniature book is 8} in. by 4} in. 130 pages, including 
The price is 1s. net, 1id. extra. Reduction on quantities 
for presentation to Trade C ers, &c. 
A SMALL USEFUL POCKET LENS i$ AVAILABLE, PRICE 24. 'NET. 


SPECIAL NOTICE. 


Last week's number of "THE ELECTRICIAN” completed Vol. LXXII. 
On April 24th will be issued (Gratis) the Index to the Volume. 
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AB Lettera relating to Subscriptions, Advertisements and other business 
matiers to be addressed Publisher, “ Tum ELECTRICIAN,” Salsbury- 
court, Fleet-st., London. Cheques and P.O.s to be crossed “ Coutts & Co." 

AR Editorial communications to be addressed to Tut Eprror. Letters 
for insertion: in ‘THE ELECTRICIAN,” or containing questions, to be 
accompanied by name and address of the writer as evidence of good fatth. 
No notice sa taken of anonymous communications. 

«Tum ELECTRICIAN” offers exceptional advantages to Advertisers, and has an 
influential circulation all over the World. This statement is guaranteed. 

Advertisement Rates, &c., forwarded on application to the Publisher. 

TRADE ADVERTISEMENTS sniended for the current issue must reach the 
Office at latest by Wednesday. Renewals of expiring Advertisements 
and alterations to standing Advertisements by first. post Wednesday. 
Wrapper Advertisements by Tuesday. 

CoxTRACTS and other OFFICIAL ANNOUNCEMENTS, AUCTIONS, APPOINT- 
MENTS VACANT AND WANTED, and all kinds of SMALL ADVERTISE- 
MENTS are accepted up to 2 P.M. THURSDAY. It is requested that 
these be tent im, wherever possible, not later than Wednesday. 
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NEARLY READY. 
Vol. LXXII. of “ Tam Exvecreician.” Bound in Publisher's covera, 


IMPROVING THE LOAD FACTOR. 


Supply engineers whose load factors remain in the teens or 
lower twenties will read with envy of the Southern California 
Edison Co., a concern which manages to obtain an average- 
load factor over the vear’s working of about 60 per cent. and 
to reach a figure of nearly 70 per cent. when only certain 
months in the vear are considered. It may be said at the- 
commencement that the conditions under which this com-. 
pany operates are different from any which pertain’ in this 
country, not only in the diversity of the load obtainable, 
but also in the extent of the area covered. We do not, 
therefore, place the facts regarding this system on record. 
so much as an example which our supply engineers ought to- 
follow, but rather as one that they certainly would follow if 


The Rates for Subscription to ‘‘ TRE ELECTRICIAN " are as under :— 
YEAR. HALP-YEAR. QUARTER. 
United Kingdom... 266. Od. ... 138. Od. ... 78. Od. 
Canada ex o. 288. 3d. ... 14s. 0d. ... 7s. 6d. > payable 
Postal Union... ... 30s. Od. ... 168. Od. ... 8s Od.)inadvance 
(This charge includes all the numerous Supplements.) 


New volumes of “ Tua ELECTRICIAN ” commence in April and October. 
Vols. I. to LXXI. can now be supplied. Price on application. 


“THE ELECTRICIAN " SERIES OF 
STANDARD ELECTRICAL BOOKS 


can be obtained of all Booksellers at Home, $n the Colonies, and Abroad. 


“ Tug ELECTRICIAN” ErtgCTRICAL Trapges Directory AND HANDBOOK. Published 
anmualy in February, corrected to mid-February. Established 1882. A very 
valuable advertising medium, covering the entire Industry. Subscription price 
(which is received ‘n advance up to Jan. 3lst in each year for the next following 
edition) 10s. 6d. nett, postage 9d. extra. Price, after Jan. 31st, 15s. nett, postage 9d. 
extra. Postage of ail copies to British Colonies and Europs, 2s.; to other countries, 
2s.6d. New (1914: Edition now Keady. 

Tug MECHANICAL DESIGN AND CONSTRUCTION OF GENERATORS. By R. Livingstone. 
Ready 16th April. 


. Ld 
THe PRINCIPLES OF AUTOMATIC TELEPHONY. By W. Atkins. Now Ready. 2s. nett, they were on ly given a chance. Nevertheless a load factor 


Post free, 


Beary Turor or ALTERNATE-CURRENT WonkiNO. By Capt. G L. Hall, R.E, of 60 per cent. is'something out of the way, even in the United 
Biscrrowscntiic THEGRY, By Oliver Heaviside, Vol I Price 12s. éd. VoL Il States, for it reaches, we may remark, almost the upper 
SrupiES iN LiouT Proouction. By R. A. Houstoun, M.A., D.Sc., Ph.D. 5s. nett. limit of improvement. 
Comnodlmarged Edition Now Ready, ^" Dy W. Atkins. S& nett, postage 3d. New | Th order to build up a really good load factor it is at once 
Eu eater, MLE ES 3. nett, te AND Mimma Exowzzes By H J S | obvious that there must generally be a great diversity in the 
classes of services supplied and also a diversity in the class of 
community supplied, in their industries and even their 
methods of living, in order that a proper diversity in load. 
may be obtained. The Southern California Co. is par- 
ticularly fortunate in both these respects. It supplies a 
territory which includes 30 towns of various sizes, as well as 
intervening rural districts whose inhabitants are already: 
well educated in the advantages of employing electrical. 
apparatus. Still, it must be acknowledged that the result 
obtained is due in the highest degree to the way in which the 
company has worked towards filling in the hollows in the 
load curves. This has been done almost entirely by in- 
creasing the motor load (apparently the domestic load has 
hardly been touched), so that a comparison of the curves. 
obtained on the same day in two different years shows that 
while the lighting peak remained at about the same level 
there has been a general levelling up throughout the day,,. 
and this effectis also noticeable in the winter months, when. 
the loads due to different uses must unavoidably overlap. 
This successful result has been obtained by dividing the 
area served into 13 districts, in each of which there is some 
Borer Fren WATER. By F. A. Anderson. Price 6s. nett. distinctive feature affecting the character of the load in the 
THe ELECTRIC Arc. By Mrs. Ayrton, M.I.E.E. Price 12s. 6d. nett. : à à ; A 
Further zortíons of this list of “ Tue ELECTRICIAN "" Serissor Bocks appear each week, | district. Thus, in some cases there are seaside resorts, in, 


Heather, M.I.E.E. 9s. nett. 

@uscrric CRANES: THEIR Desicn, CONSTRUCTION AND App.ication. By H. H. 
Broughton, M.1.E.E. Price 25s. nett, postage 9d. (abroad, 1s. 8d.) 

ELECTRICAL TESTING FOR TELEGRAPH ENciNEERS. By J. Elton Young. New Edition 
mow ready. Price 10s. 6d. nett, post free 11s. 

STUDENTS’ GUIDE TO SuBMARINE CABLE TEgsTING, By H. K. C. Fisher and J. C. H. 
Darby. Price 7s. 6d. net. Revised Edition now ready. 

AMATEUR WIRELESS TELEGRAPH Desicns. By ''Alfrec." New and enlarged Edition 
Now Ready. Very fully illustrated. Price 2s. 6d. nett, postage 2d. 

ELECTRIC SWITCH AND CONTROLLING GEAR. By Dr. C. C. Garrard. In preparation. 

THEORY OF THE SUBMARINE TELEGRAPH CABLE. By H. W. Malcolm, D.Sc /n pre- 
paration. 

THe MECHANICAL DESIGN AND CONSTRUCTION OF CoMMUTATORS. By R. Livingstone. 
Price 66. nett. 

LiviNGSTONE'S DIAGRAM FOR THE Easy CALCULATION OF SHAFT AND Bgam DEFLECTIONS 
By R. Livingstone. 2s. 6d. nett. By post in tube, 2s. 10d. 

ELectTRIC TRACTION ON RaILways. By Philip Dawson. M.I.C.E. M.LE.E. &c Hand- 
somely bound ; fully illustrated. Price 25s. nett. postage 6d. U.K. (abroad, /o)., 

ALTERNATING-CURRENT Motors. By Dr. Rudolf Goldschmidt. Price 6s 6d. 

SUBMARINE CABLE LAYING AND RgPAIRING. By H. D. Wilkinson, M.I.E.E. 15s. nett: 

ELECTRIC BLAsriNG APPARATUS AND Exp osives : With Special Reference to Colliery 
Practice. By W. Maurice. Price 8s. 6d. nett. 

THe SHOT-Firer’s Guicg: A Practical Manual on Blasting and the Prevention of Blast 
ing Accidents in Mines, Quarries, &c. By W. Maurice. Price 3s. 6d. nett. 

“THe Evactrician’”” Primers (81 Primers in all, and a Grossary). Single Primers 
3d. each post free. /n One Complete Vol., 10s. 6d. nett. or Three Separate Vols. (Vol. 1. 
3s. 6d. nett ; Vol. [1., 6s. nett ; Vol. /[1., 4s. 6d. nett). Full Prospectus Free. 

Tue Evectric FURNACE IN IRON AND SrEEL Propuction. By John B. C. Kershaw, 
F.1.C. Price 3s. 6d. nett. 

THE PRACTICAL WIRBLESS Stipg Rue. By Dr. H. R. Belcher-Hickman. Price 2s. 6d. 
nett. Reduction on quantity. 

BRAKES FOR TRAMWAY Cars. By H. M. Sayers. Price 3s. 6d. nett. 

ELECTRICAL LABORATORY NoTES AND Forms. Arranged by Dr. J. A. Fleming, M.A, 
F.R.S. Single copies 4d. nett, or in dozens at 3s. 6d. nett. Complete Sets of 50 
Notes and Forms, 12s. 6d. nett, or in strong portfolio, 14s. nett; or bound in strong 
cloth, 15s. nett. Spare Copies of Tabular Sheets, Is. per dozen. Portfolios, ls. 6d. 
each. Sectional paper, Is. per dozen sheets. Complete Prospectus rost free on request. 
These Notes and Forms are kept revised as new printings are required. 

HANDBOOK OF THE ELECTRICAL LABORATORY AND TESTING Room. Very fully illustrated. 
By Dr. J. A. Fleming. Vol. I., 12s. 6d. nett. Vol. II., 14s. nett. 

LIGHT, RADIATION AND ILLUMINATION. From the German of Paul Hogner, translated 
by Justus Eck. Now Ready. Price 6s. nett, post free 6s. 6d. 

PRIMARY BATTERIES: THEIR CONSTRUCTION AND MANUFACTURE. By W. R. Cooper. 
Price 10s. 6d. nett. New Edition in preparation 

SEcoNpARY BATTERIES: THEIR CONSTRUCTION AND MANUFACTURE. By E. J. Wade 
Price 10s. 6d. nett. 
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' General Electric Co., Westinghouse. Sangamo, Columbia,. 
Duncan, Bristol, and so on. In every case a discussion is given: 
of the principle on which the meter works. with illustrations, 
examples of use, and in many cases à consideration of the: 
advantages and disadvantages of the tvpe in question. 

We are thus confronted with the spectacle of a professional 
educator, who has written & book for an avowedly educational 
purpose, which book turns out to contain a mine of practical 
as well as—equally important—theoretical information. and 
which also appears, to the British eye, to be representative of 
present-day American practice. | | 

This spectacle is the more welcome because rather unusual. 
The fact is that, rightly or wrongly, the majority of people in 
this country who think about the matter at all, do not regard 
the collating of facts relating to the most modern applications 
of science as part of the functions of a professor, any more than. 
they regard it as the function of a museum to exhibit the latest 
developments of the work falling within its scope. Yet go to- 
the Postal Museum at Berlin, and you will learn as much about 
the British Post Office, its most modern apparatus and latest 
methods, as you will by visiting all the post offices in London, 
and travelling for a month on mail trains. 

So, in the particular subject with which this book deals. we: 
have no similar work by a similar author here in England, 
because universities do not try to keep in touch with manu- 
facturers. | 

As we have indicated, the book will prove of great use to: 
to offer great inducements to farmers in the way of a, ee who come into contact with the meters and instruments 

escribed in it, or with others of a similar nature ; and we have: 
favourable tariff for this class of load. very little doubt that it will be useful as a text-book at Wis- 
It has alreadv been remarked that results approaching ' consin and other American universities, where it can readily 


those obtained in California are scarcely likely to be obtained | be kept up-to-date by suitably arranged courses of lectures. 


others industrial enterprises. and in others still the load is 
mainly of an agricultural or even horticultural character. 
These various districts naturally provide load curves which 
differ verv much among themselves. But, on the other 
hand, it has been found that while there is probably great 
diversity between individual and individual, there is a 
tendency rather towards sameness of load curves as between 
communities, with the result that great care has to be taken 
only to obtain such loads as tend to help the load factor. 
Whether loads can be accepted or refused according to 
their desirability we do not know. We imagine, however, 
that encouragement or otherwise is generally provided bv a 
discriminating tariff. as is often done in this country. 
Further, it is interesting, but not surprising, to learn 
that the best load factor is obtained in an agricultural dis- 
trict where an irrigation load is obtainable. This class of 
load should prove further valuable, for, as is always the case, 
the greatest problem is to fill in the valleys that occur in load 
curves during the night hours. An irrigation load, which 
takes the form of motor-driven pumps that can be left for 
long periods without attendance, has been found valuable 
for this purpose. and the company is finding it worth while | 


Sn a ee 


by any electricity supply undertaking in this country, 
owing principally to the very different conditions of working. 
We do, however. think that some approach towards a state 


We were particularly interested in the description of the- 
magneto-constriction type of ammeter (pp. 105-112). The. 
principle was first observed and described by Paul Barry in- 
1901, and the instrument has since been brought to a market- 


of things verv different from that which at present exists | able condition, mainly owing to the work of Dr. E. F. Northrup. 


might be made. On the California Company's network | No such instrument appears to be obtainable in this country, 
about 98 f . JE . | nor do we know of any other literature on the subject bevond 
per cent. of the houses are wired for electric light ; | , Paper by Dr. Northrup. 


but, once again allowing for the difference in conditions, of | 
how many districts in this country can it be said that even 

40 per cent. of the houses are so wired ? Except for a few | 
rich districts in the London area, we should say none. The | 
same applies to the small power load, the development of ' 
which is an excellent way of filling up the valleys, and it ' 
applies with even more force to the domestic load, which has , 


The arrangement of chapters is orderly and methodical, 
going from fundamental principles, through classification of 
instruments, alternating currents, induction, ammeters, volt- 
meters, wattmeters, graphic meters, integrating or watt-hour 
meters (including ampere-hour meters), to testing, methods of 
operation and sources of error. This is not by any means a 
complete list, as there are 22 chapters. We are glad to note 
that in Chapter XIII. Prof. Jansky objects to the incorrect 


scarcely yet been touched in this country. The electric 
vehicle load is another outlet. There is so much waiting to 
be done by all electrical engineers that it is surely high time 
some real advance was made. 
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REVIEWS. 


(Coples of the undermentioned works can be had from Tum ELECTRICIAN Offices, post 
free, on receipt of published price, adding 3d. for books published under 2s. Add 
10 per cent. for abroad or for foreign books.) 


SEN 
Hiectrical Meters. By Cyrit M. Jaxsry. B.S., B.A. (New York: 
The McGraw-Hill Book Co.) Pp. xi.+370. 103. 6d. net. . 
According to the title page, this book is one of the “ Engi- 
neering Education Series, prepared in the Extension Division 
uf the University of Wisconsin,” and the author is Associate 
tolessor of Electrical Engineering in that University. 
_ As ig only to be expected, the book is decidedly American 
nits contents. In fact, the only admittedly non-American 
mstraments illustrated are the Kelvin balance and the Hart- 
mann and Braun frequency indicator, and in meters, the 
Bastian electrolytic, and the inside of Wright’s demand 
Indicator, 
Bes are very complete descriptions of the meters and in- 
“uments made on the other side—the several types of the 


naming of watt-hour meters as wattmeters, or even as recording: 
wattmeters. 

We cannot agree with him when on p. 170 he implies that 
the dynamometer type of continuous-current watt-hour meter 
will not work satisfactorily with an external current shunt. if 
without iron in the armature. The rotating watt-hour meters 
of the British Thomson-Houston Co. and Siemens, and the 
oscillating meters of the Electrical Company, have certainly 
been so used, and none of these has any iron in either current 
or pressure circuit. In fact, the result of experiment and cal- 
culation shows that it would be very difficult to obtain any 
benefit from the use of iron. : 

There are useful instructions for the carrving out of investi- 
gations as to the interference of the two elements of a polv- 
phase meter with one another. "This important subject recently 
engaged the attention of the National Physical Laboratory 
and a ruling was issued as to the proper order in which fie 
elements should be connected up. There is also a full discus. 
sion of the inaccuracy of three-wire meters on unbalanced loads 
—perhaps the least bit long-drawn out, but probably the more 
useful to students on that account. The Board of Trade. and 
the general body of European meter manufacturers are, we 
think, quite aware of the difficulties. | 

As a book, the work is almost entirely free from errors. We. 
have noticed “ managnin " on p. 35; “ diagrm,” on p. 159; 
and OI’, for OI on p. 325. The book is in the McGraw-Hill. 
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:Co.s well-known rough black cloth (very uncomfortable to 


. and by makers. 
: that he should look bevond the coniines of America, and write 
- a second volume. 


- 


‘tially from the one we noticed a short time ago. 


make the task of the reviewer any 


, handle) with gold lettering, and its size is their standard 92 in. 
. by 6} in. 


The tvpe is clear and good. and there is an excellent 
index. 

The book is worthy of perusal by every serious user of meters, 
Our parting suggestion to Prof. Jansky is. 


A. J. C. 


The Mechanical Engineer's Pocket Book of Tables. Formule. 
Rules and Data, By the late D. K. Cuark. Revised bv H. H. P. 
PowLEs. (London: C. Lockwood & Son.) Pp. xxxii. +708, 
4s. Gd. net. 

The latest edition of this work does not differ verv essen- 
This is. of 
course, natural with books of this class, though it does not 
easier. Some useful infor- 
mation has been added with regard to the various kinds of 


iron and steel recommended for different manufacturing pur- 


poses. Further appendixes have been added relating to the 


Diesel engine and steam turbines, while the whole of the in- 


‘formation has been brought up to date. 


A useful svstem of 
curves giving the average specific heat of superheated steam 


has been added. 


.Annuaire de l'Electricité. (Paris: 


Pp.372. 4fr. 
This book has, we understand, been issued by our contem- 


"La Lumière Electrique.) 


porary in response to demands for some publication of the 


-directory kind dealing with the electrical industry of France. 
Its utility, which is likely to increase year by vear, will be 
evident not only to French electrical men, but to many in this 
country in an equal degree. The first part, which forms con- 


siderably more than half the book, is devoted to statistics of 


the various electricity supply undertakings in France. It 
-contains the names of all commercial areas having an electricity 


“supply, these being arranged by departments, while details of 


the name of the station, its capacity, the system of distribution 
employed and the prices charged both for lighting and power 
are also given. A similar list deals with tramways. Other 


"information includes details of the various electrical manu- 


facturing and trading companies, together with recent legal 
enactments and details of educational establishments and 
electrical journals. The whole should prove a very useful 


work, and certainly fills a long felt want, it having been very 
-difficult to obtain information "6l this kind before. 


Natural Sources of buergy. By Pror. A. H. GiBsox. 
The University Press.) Pp. vi.+ 131. ls. net. 

In this book Prof. Gibson sets down the facts regarding the 
world’s natural sources of energy, the problems raised by this 
question from an industrial standpoint and the possibilities of 
its solution. In the various chapters the transformation of 
energy, the utilisation of fossil fuels, solar heat and vegetation 


(Cambridge : 


: for power purposes are dealt with, while some notes on the 


internal heat of the earth, water power, wave motors and wind 
power are given. To the physicist and even to the engineer 


there will be little in this book that is not already familiar, but 


the author has brought together a mass of material which will 

repay study by a much larger section of the inhabitants of this 
country. In his conclusions Prof. Gibson is pleasantly, if 
unfashionably, optimistic, as he considers that even when our 
present stores of fossil fuel are exhausted ample supplies of 
energy, renewable vear by vear, will remain for all conceivable 
activities of the human race. 


‘Naval Warfare. By J. R. TatrsrFiet.p. With an Introduction by 
Rear-Admiral Sir C. L. OTTLEY. (Cambridge: Tne University 
Press.) Pp. xxil.+151. ls. net. 

The subject of this book is one which is, or ought to be. of the 
highest importance to every Englishman. We are, therefore, 
vlad to find that the editors have thought fit to include such 
a work as this in their useful series, and have been able to 
secure such an acknowledged expert as Mr. Thursfield to write 
about it. 

The “ message " of the book is well pointed out by Sir Chas. 
"Ottley in his introduction. For the navy it is the importance 
„of the possession of that animus pugnandi, that desire to get at 
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the enemy in anything that floats: for the landsman it is the 

importance of increasing many times the value of this spirit 

among naval men by sending them to sea in ^ the most modern 
and perfect tvpes of warship that human ingenuity can design.” 

Such a subject as this is one which is rather beyond the scope 
of THe ELECTRICIAN, and we do not, therefore, feel it is within 
our province either to detail what is in this book or (if we 
could) to criticise the points raised. This we must leave for ex- 
perts. On the one hand, we know that there are people exist- 
ing who do not recognise the utility of a navy. On the other 
hand. we believe there is a much larger, and, we think, more 
silent. band who do not undervalue the true importance of a 
navy to a seabound Power like the British Empire. To those 
of the first class this book can do little good, but those of the 
second may find both that pleasure and profit in reading it 
which comes from seeing one's own vague thoughts set down 
clearlv in à studied argument. 

Fowler’s Mechanical Engineers’ Pocket Book, 1914. Edited by 
W.H.FowrEn. (Manchester: Scientific Publishing Co.) x Xv. 
570. 1s. 6d. net 

This popular handbook still maintains its position as one of 
the most useful and convenient pocket books for the use of the 
mechanical engineer. The information it contains is very 
accessible and easily understood, and the only improvement we 
can suggest would be the adoption of a system or finger index- 
ing. The pocket book is admirably printed and well produced. 
L'Annuaire du Bureau des Longitudes pour l'An 1914. (Paris 

Gauthier-Villars.) Pp. vil.+ 694. lfr. 50c. 

The latest edition of this book has been thoroughly revised, 
while the phvsical and cliemical tables have been brought up to 
date. It should form a useful work of reference to the phv- 
sicist and mathematician. 

Anleitung zum Bau Elektrischer Haustelegraphen,, Telephon. 


Kontrol und Blitzableiteranlagen. (Berlin: Mix & Genest.) 
Pp. xv.+ 594. No price. 


This book, which is issued by Messrs. Mix & Genest, the well- 
known German firm of telephone manufacturers, has now 
reached its eighth edition, so that it evidently has received 
ready acceptance from a large circle of readers. It is largely 
of the “text book-catalogue " character, and deals in an 
adequate way with the large field covered by this firm's output. 
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THE EMISSION OF ELECTRONS FROM TUNGSTEN 
AT HIGH TEMPERATURES; AN EXPERIMENTAL 
PROOF THAT THE ELECTRIC CURRENT IN METALS 
IS CARRIED BY ELECTRONS.* 


LY O. W. RICHARDSON, M.A., D.SC., F.R.S. 


That the carriers of the negative thermionic current from incan- 
descent solids are negative electrons was first established by J. J. 
Thomson. In 1901 the writer developed the view that this emission 
of negative electrons occurred by virtue of the kinetic ciergy of 
thermal agitation of some of the electrons in the solid exceeding the 
work which was necessary to overcome the forces which tend to 
retain them in the body, and which prevent them from escaping at 
lower temperatures. This conception has proved a very fruitful 
one, and its consequences have been verified in a number of ways. 
It has provided a quantitative explanation of the variation, with the 
temperature of the body, of the number of electrons emitted. It 
led to the prediction of a cooling effect when electrons are emitted 
by a conductor, and a corresponding heating cifect when they are 
absorbed. Both these effects have since been detested experi- 
mentally, and found to be of the expected magnitude, within the 
limits of experimental error. The magnitude and distribution of 
energy of the emitted electrons has been found by experiment to be 
that given by Maxwell's law, in accordance with the requirements 
of the theory. Finally, the same general train of ideas has led to 
useful applications in the direction of the theory of metallic con- 
ductors, contact potential and photo-electric action. It has long 
been known that ions are emitted in a number of cases in which solids 
react chemically with gases. The recent experiments of Haber and 
Just indicate that the alkali metals liberate electrons when they are 
attacked by certain gases. It seems likely, from various considera- 
tions, that effects of this nature would account for most of the 


* From the “ Philosophical Magazine." 
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emission from heated sodium which was measurel by the writer. 
In consequence of this conclusion, together with the results of a 
number of experiments which are at first sight in conflict with the 
theory referred to at the beginning of this Paper, the view appears 
to have become rather prevalent that ‘the emission of electrons from 
hot bodies is invariably a secondary effect, arising in some way from 
traces of chemical action. That this view is a mistaken one is, I 
think, conclusively shown by the following experiments which I have 
made with tungsten filaments. 

The tests to be described were made with experimental tungsten 
lamps carrying a vertical filament of ductile tungsten, which passed 
axially down a concentric cylindrical electrode of copper gauze or 
foil. The tunsten filaments were welded electrically in a hydrogen 
atmosphere to stout metal leads. These in turn were silver soldered 
‘to platinum wires sealed into the glass container. The lead to the 
copper electrode was sealed into the glass in the same way. The 
lamps were exhausted with a Gaede pump for several hours, during 
which time they were maintained at a temperature of 550-570°C. 
‘by means of a vacuum furnace. The exhaustion was then com- 
pleted by means of liquid air and charcoal, the tungsten filament 
meanwhile being glowed out by means of an electric current at over 
2,200°C. Most of the tests were made after the furnace had been 
opened up and the walls of the lamps allowed to cool off. "The walls 
were always considerably above the temperature of the room on 
account of the heat radiated by the glowing filament. The pro- 
cesses described are extremely well adapted for getting rid of the 
absorbed gases and volatile impurities which form such a persistent 
source of difficulties in experiments of this character. Unless some 
such treatment is resorted to, the metal electrodes and glass walls of 
these tubes continue to give off relatively large amounts of gas under 
the influence of the heat radiated from the filaments, and it has 
always been possible that this evolution of gas might have played an 
important part in the electronic emission. »The mode of treatment 
used, for which I am largely indebted to the experience and sugges- 
tions of Dr. Irving Langmuir, of the General Electric Co.'s research 
laboratory at Schenectady, N.Y., seems very superior to anything 
in this direction which has previously been publishe:l. 

Tests have becn carried out covering the alternative hypotheses, 
35 to the possible mode of origin of the electronic emission, which 
are enumerated below: (1) The emission is due to the evolution of 
gas by the filaments. The lamp and McLeod gauge were cut off 
from the rest of the apparatus by means of a mercury trap, the 
volume being then approximately 600 c.c. A filament 4 cm. long, 
giving a thermionic current of 0-084 amperes, was found to increase 
the pressure from zero to «1x10-9 mm. in five minutes. The 
number of molesules N, of gas given off is, therefore, 2:13 x 10". 
The number of electrons given off is N,=1-2 x 12%, The number 
‘of electrons emitted for each molecule of gas evolved is thus N,/N, 
<9-64x 108 In the above experiment a liquid-air trap was inter- 
ped to keep the mercury vapour off the filament. In another 
experiment with a filament 8 cm. long this`was not the case, and with 
à current of 0-050 ampere the pressure rose in 30 minutes to a value 


Which was too small to measure, but which was estimated as less than 


lU mm. The corresponding value of N,/N, is 2-6 x 10%. In this 
case the current was unaffected when the mercury vapour was sub- 
‘sequently cut off by liquid air (a change of 0-4 per cent. would have 
been detected). The magnitude of the above numbers effectually 
‘disposes of the idea that the emission has anything to do with the 
‘evolution of gas. TRACER | 
2. The emission is caused by chemical action or some other cause 
depending on impacts between the gas molecules and the filaments. 
In a tube with a filament 1-4 cm. in length and having 1-65 x 107? cm.? 
superficial area, the pressure rose «72 x 10-6 mm. in five minutes 
with an emission of 0-050 ampere. If the gas is assumed to be 
hydrogen, which makes most impacts, using a liberally high estimate 
of the temperature of the copper electrode which determines the 
temperature of the gas, I find that the maximum number of N' of 
molecules impinging ‘per second during the interval would be 
.S10x10*, The number of electrons emitted per second would be 
N,=3:13 x 10". The ratio N,/N ‘is thus > 4-47x 10%. If the 
Putative hydrogen “atoms simply turned into a cloud of electrons 
Whose total mass was equal to that of the hydrogen, the value of 
NJN' would be only 3-68 x 105. The data already referred to for 
the tube with the filament 8 cm. long give an even larger ratio for 
NJN'—namely, 15x10. Moreover, in some of the experiments 
the changes in gas pressure were much larger than those recorded 
above, but they were never accompanied by any change in the 
“electronic emission; also the admission of mercury vapour at its 
Pressure (about 0-001 mm.) at room temperature produces no 
appreciable change in the emission. Thus there is no room for the 
Mea that the emission of electrons has anything to do with the 
"pact of gas molecules under the conditions of these experiments. 
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3. The emission is a result of some process involving consumption 
of the tungsten. To test this question some of the lamps were sealed 
off after being exhausted in the manner described. The filaments 
were then heated so as to give a constant thermionic current, which 
was allowed to flow for long intervals of time. In this way the total 
quantity of negative electricity emitted by the filament was deter- 
mined. The wire was placed in one arm of a Wheatstone bridge. so 
that the resistance could be recorded simultaneously. The cold 
resistance was also checked up from time to time. At these high 
temperatures the resistance of the filaments increases slowly but 
continuously. This increase is believed to be due to evaporation of 
the tungsten. It was found to be proportional to the time of heating 
when the thermionic current was kept constant in the case of any 
particular filament. In the case of one filament, which gave 0-05 
ampere for 12 hours, the increase in the resistance of the hot filament 
was 9 per cent. The accompanying proportionate increase in the 
cold resistance was slightly lower—namely, 7 per cent. The latter 
may probably be taken as a fair measure of the amount of tungsten 
lost by the filament. The increase in resistance of the hot filament, 
which is less favourable for our case, will be considered instead in 
the following experiment, for which the other data are lacking. A 
filament 3 cm. long gave 0-099 ampere electronic emission con- 
tinuously for 2-5 hours. The resistance when hot rose from 4,773 to 
4,787 in arbitrary units. The number of atoms of tungsten lost by 
the filament in this time was — 5:66 x 125, whilst the number of 
electrons emitted —5-57 x 10?!. The number of electrons emitted 
per atom of tungsten lost was 9-84 x 10°. The mass of the electrons 
emitted in this experiment was thus very close to three times the 
mass of the tungsten lost by the filament. This tube gave 0-1 ampere 
electronic emission on the average for six hours altogether. By 
that time the mass of the electrons emitted was approximately 2 per 
cent. of the mass of the tungsten filament. "The tube came to an end 
owing to an accident : the filament gradually became deformed until 
it touched the copper electrode and broke. The hardness of the tube 
was then tested with an induction coil, and the equivalent spark-gap 
was found to be 3-3 cm. The discharge through the tube gave a 
bright green fluorescence on the glass around the negative wire, but 
there was no indication of à glow or the faint purple haze which is 
obtained when traces of gas are present in tubes of this kind. There 
is thus no appreciable accumulation of gas even when the filaments 
are allowed to emit a large thermionic current continuously for a long 
time. Another tube with a wire 2-7 cm. long, giving 0-050 ampere, 
lost 1-19 x 106* atoms of tungsten in 12 hours, as measured by the 
change in the cold resistance. The number of electrons emitted for 
each atom of tungsten lost was thus 1:13 x 105, and the mass of the 
emitted electrons about one-third of the mass of the tungsten lost. 
This tube ran altogether for about 23 hours, giving various currents. 
and finally gave out owing to the local loss of material near one end 
caused by the sputtering or evaporation. Localover-heating is very 
apt to occur in these experiments, as the thermionic leakage causes 
the heating current in the wire to be bigger at one end than the other. 
The mass of all the electrons emitted by this filament was equal to 
4 per cent. of ita total mass. Under a low-power microscope the 
filament did not appear to be much changed, except in the region 
where it had burnt out, where it was much thinner than elsewhere. 
There is no known reason for believing that the loss of tungsten is 
due to anything more profound than evaporation. But, in any 
event, the fact that the mass of the emitted electrons can, under 
favourable circumstances, exceed that of the tungsten lost 
proves that the loss of tungsten is not the cause of the electronic 
emission. 

4.3The only remaining process of a similar nature to those already 
considered which has not been diseussed is the bare possibility that 
the emission is due to the interaction of the tungsten with some 
unknown condensable vapour which does not affect the McLeod 
gauge. This possibility is cut out by the fact that the thermionic 
emission is not atfected when the liquid air and charcoal is cut off 
and the vapours allowed to accumulate in the tube, and by the fact 
that very considerable changes in the amount and nature of the gases 
present (as by the admission of mercury vapour) have no effect on 
the emission. Taken together, these experiments prove that the 
emission of electrons does not arise from any interaction between the 
hot filament and surrounding gases or vapours, nor from any proces: 
involving consumption of the material of the filament. It thus 
follows that the emission of electrons from hot tungsten. which there 
is no reason for not regarding as exhibiting this phenomenon in a 
typical form, is not a chemical but a physical process. This con. 
clusion does not exclude the possibility that, under other circum. 
stances, electrons may be emitted from metals under the intluence 
of various chemical re-agents—a phenomenon which would be 
expected to exhibit the same law of dependence upon temperature ; 
but it does involve a denial of the thesis that this emission is 
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invariably caused by processes involving changes of material com- | than be due to any necessity to use such guiding axles for moderate- 


position. The experiments also show that the electrons are not 
created either out of the tungsten or out of the surrounding gas. It 
follows that they flow into the tungsten from outside points of the 
circuit. The experiments, therefore, furnish a direct experimental 
proof of the electron theory of conduction in metals. 


THE DESIGN OF ELECTRIC LOCOMOTIVES.* 


BY A. H. ARMSTRONG. 


Many years of experience in the operation of steam locomotives 
have resulted in the recognition of more or less standard designs of 
its running gear and superstructure. Minor difference may exist as 
to wheel arrangement and valve gear, but the side-rod drive common 
to all steam locomotives is the natural means of transmitting the 
power of the expanding steam in the cylinder to the rotating drivers. 
The electric locomotive, on the contrary, presents a wide diversity in 
methods of drive. The extreme flexibility of the electric motor and 
its adaptability to many successful forms of construction account in 
part for the many experimental locomotives built. It is also un- 
doubtedly true that the type of motor adopted, whether alternating 
or direct current, may impose its limitations upon the mechanical 
design of the locomotive structures. For example, the simplicity of 
gearless construction used in the New York Central direct-current 
motor locomotives can be approximately reached with alternating- 
current motors only by resorting to an undesirable combination of 
quill and spring drive. We may, therefore, in some cases, look for 
the reason for unusual forms of construction not to any mechanical 
superiority or excellence offered by the design adopted, but rather to 
the type of motor used, the limitations of which may enforce a de- 
parture from simpler and more familiar methods of drive. «~tas 

It was natural that the earlier design of electric locomotives should 
follow the construction found successful in the operation of double- 
truck motor cars with four motors which drive the four axles through 
single gearing. Many locomotives of this design, weighing 40 to 60 
tons total, have given long years of satisfactory service, and it cannot 
be doubted that this type of construction constitutes commonly 
accepted practice for moderate operating speeds. With the need of 
beavier goods locomotives it was found desirable to introduce twin- 
gear drive between motor and driving axles in order to equalise 
stresses, There also came the introduction of the hinged joint 
between the two trucks constituting the running gear of the loco- 
motive, and this found expression in the forms of construction evi- 
denced in the Detroit tunnel, B. & O. tunnel, Great Northern, and 
Butte, Anaconda & Pacific locomotives. All these locomotives com- 
prise the same general design of twin-geared drive and bogie trucks 
connected by articulated joint, and all are operating with unqualified- 
success at the moderate goods speeds for which they were designed. 
Two of the Butte, Anaconda & Pacific locomotives are equipped for 
passenger service with a gear ratio that permits reaching a speed of 
approximately 50 miles per hour, and the riding qualities of the loco- 
motive at this speed appear to be entirely satisfactory. Judging 
from the success attending the operation of twin-geared motor drive, 
it appears justifiable to look upon this form of construction as well 
adapted to meet the requirements of moderate-speed goods loco- 
motive service. It would appear also that locomotives of the large 
capaeity demanded for the heaviest goods service can be built with 
this type of construction without exceeding accepted practice of 
weight limitations per axle. This statement applies, however, only 
to electric locomotives equipped with direct-current motors, as the 
alternating-current motor locomotive design must make adequate 

provision for a transformer and possibly a phase converter in addi- 
tion to the motor and control equipment. It is evident that a com- 
bination locomotive comprising both driving motors and sub-station 
equipment cannot be worked out so satisfactorily as the simpler 
direct-current type equipped with motors and control only. The 
locomotive cab provides none too ample space in which properly to 
install direct-current motor control, air compressor, blower, &c. 
When, in addition, space must be provided for the transformer and 
possibly the phase converter required with alternating-current motors 
which themselves may project up in the cab if side-rod drive is used, 
then the limited cab space available makes it extremely difficult to 
locate the several pieces of apparatus so as to afford convenient 
access for inspection and repairs. Very large alternating-current 
motor locomotives will probably require idle axles to carry the addi- 
tional weight of auxiliary control apparatus. The use of guiding 
axles on goods locomotives therefore may become more a question 
of type of motor used, whether alternating or direct current, rather 
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speed goods locomotives in order to get good riding qualities. 
It may sometimes be overlooked that the whole argument for 


electrification rests upon the superior qualifications of the electric: 


over the steam locomotive. The fundamental principle of design 
should therefore provide for the greatest simplicity of motor con- 
struction and drive as well as afford ready access to wearing parts. 
Simplicity and accessibility both contribute to the reliability, high 
efficiency and low cost of maintenance characteristic of the direct- 
current motor locomotive, and two general types of construction 


appear to have demonstrated their fitness for goods and passenger: 


service respectively. Heavy goods service seems to demand a loco- 
motive weighing approximately 200 tons upon the drivers and' 
capable of delivering continuously a tractive effort of 16 per cent. of 
the weight on drivers, or 64,000 lb., at a speed of approximately 15 
miles per hour. For convenience in making shop repairs it scems 
desirable that this locomotive shall comprise two half units of 100 
tons each, carried on two four-wheel bogie trucks connected by @ 
hinged joint. The motors will, of course, be cooled by forced air and 
will drive through twin gears. Usually such a locomotive may con- 
servatively have a trailing tonnage rating of 1,300 tons on 2 per cent. 
ruling graidents where curves are compensated and should also be 
capable of hauling 2,600 tons on level tangent track at a maximunr 
speed of 30 miles per hour. In general, these are the locomotive 
requirements upon mountain divisions, and they can be admirably 
met by direct-current motor locomotives of similar type but some- 
what larger capacity than those now in successful operation on the 
Butte, Anaconda & Pacific Railway. For high-speed passenger ser- 
vice it is desirable to provide a locomotive having superior riding 
qualities at maximum speeds approaching possibly 75 miles per hour. 
It is in this class of service that the simplicity of gearless construction 
is more fully appreciated, as evidenced in the latest New York Centrak 
type of locomotive, which is capable of hauling a 1,000-ton train at & 
speed of 60 miles per hour with an efficiency averaging 90 per cent. 
throughout its operating range. The direct current is the only type 
of motor possessing the inherent qualifications necessary for gearless. 
construction, and the direct-current gearless motor locomotive of low 
or high voltage may be looked upon as particularly adapted to meet 
the requirements of high-speed service. 

One of the serious problems of mountain division operation is the 
matter of braking heavy trains on down grades. During the past 
year a method of motor control has been perfected which will permit 
the motors to reverse their function. act as generators driven by the 
descending train and return clectric energy to the trolley distri- 
buting system. This so-called “ regenerative electric braking " 
feature of the electric locomotive should ensure greater safety in 
handling heavy trains on down grades and effect sc me economy by 
reason of power returned to the system. 

American practice in electric locomotive construction differs 
materially from that abroad. This is partly due to the necessities of 
train operation, but also in some measure to the methods obtaining 
in shop practice and in round-houses. The electric locomotive in 
America should not only be designed of proper capacity for the ser- 
vice to be performed but should be of such simple, rugged construc- 
tion as to minimise its liability to break down as well as ite cost of 
upkeep with the character of labour available. The two types of 
locomotives briefly touched upon in this article, twin-geared con- 
struction for goods service and gearless construction for high-speed 
passenger service, both reflect the greatest simplicity in the char acter 
of the direct-current motors and control used as well as mechanicab 
transmission of power from the armature to the driving wheels. 
While other forms of construction may show special merit in some 
particulars, it is safe to say that these two types of construction are 
capable of meeting all requirements of main-line goods and passenger 
train haulage. 
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CORRESPONDENCE. 


Vocum Reale 


OHM'S LAW. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır; [ have followed with much interest the discussion con- 
cening Ohm's Law, and am quite content to leave Prof. 
Thompson and Dr. Glazebrook to decide what Ohm originally 
wrote and meant concerning his researches on the relation 
between E.M.F. and current, from reference to his writings. 
But surely, sir. if Ohm deserves any great recognition as a 
pioneer, it must be because he ascertained the constant relation 
of E.M.F. to current in any one wire, and not that he merely 
defined their ratio as " resistance " irrespective of its constancy. 

For surely, this is the crux of the matter: that if Prof. 
Thompson is correct, the term “ Ohm's Law ” is a misnomer, 
and should be replaced by the term “ Ohm's Definition," in 
that Ohm merely defines the resistance of a circuit as being 
the ratio of. E.M.F. to current; whereas according to Dr. 
Glazebrook “ Ohm's Law " embraces the definite and impor- 
tant law that this ratio, defined above as resistance, 1s constant 
for conducting wires under constant physical conditions. 

lf one takes the analogy of water, we may find a parallel to 
“Ohm's Definition " and say that the resistance of a pipe is 
equal to the ratio of the pressure head to the amount of water 
passing per second. But alas! in dealing with water, we have 
no parallel to ** Ohm's Law,” and the definition is valueless to 
hydraulic engineers, who use a number of complicated formule 
to determine the probable flow of water under a known head 
through pipes of known size, length and material. 

Dr. Glazebrook gives Ohm's original statement, in modern 
terms, a8 being C= 5, 
area, k being “ the power of conduction " ; and Dr. Thompson 
denies that Ohm implies k to be a constant. But surely, Sir, 
any formula involving these quantities, say, 


where lis length of wire and « sectional 
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is of necessity as true as Ohm's, if we allow that k may vary 
with varying value of current, E.M.F., current-density, and 
EMF. per centimetre. And with a similar condition, all 
these formule are equally true for current in a wire, flux m an 
iron rod. or water in a pipe. 

Further, if we accept Dr. Thompson's “ first answer ” (vide 
Tue ELECTRICIAN, January 16th) that Ohm's Law expresses 
merely the relation of three variables of a circuit, the E.M.F. 
applied to it, the resistance of it, and the current in it, are we 
not justified in saying that the resistance of a motor which is 
taking 10 amperes with an E.M.F. of 200 volts applied to 1t, 
must be 20 ohms ? And if Prof. Thompson agrees that Ohm's 
law does not make this absurd statement; and that the 
applied E.M.F. is not 200 volts, but 200 volts less the motor's 
back E.M.F., surely we are equally entitled to repudiate the 
applicability of Ohm's Law to any conducting circuit until all 
internal E.M.F.s, known or unknown, have been allowed for. 
And this at once justifies us in refusing to accept any given 
value for the “ resistance " of an insulating material, an arc 
lamp, an electrolvte, or any similar matter; and to deny that 
Ohm's Law can be applied to it ; until we are satisfied that no 
internal E.M.F.s of any kind whatever exist therein that have 
not been duly allowed for. 

Finally, sir, if it is not to Ohm that we owe the realisation 
of the fact that most metals have a specific resistance about as 
independent of physical conditions as specific gravity or specific 
heat, may I ask to what great discoverer are we indebted for 
this knowledge ? Believing Dr. Glazebrook’s interpretation of 
Ohm's Law to be the correct one, I have always endeavoured 
to Impress on my students the fact that this law is one of the 
fmuadation stones of electrical engineering. But if Dr. 

hompson's contention is correct, then it is Jones's Law 


(assuming Jones to be the name of this unknown discoverer, 
whose credit Ohm has so long filched) that in future we must 
impress upon our students.—I am, &c., 


Adelaide, Feb. 97. EDWARD V. CLARK. 


HORN LIGHTNING ARRESTERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : Mr. Isenthal, in his interesting letter in your issue of 
March 27th, quite correctly points out that the danger of using 
horn lightning arresters is that the breaking of the arc across the — 
horns in air may set up dangerous surges in the system. The 
object of my article was not so much to advocate the use of 
horn arresters as to examine the conditions of their application. 
For the protection of large and important plant I should cer- 
tainly not recommend their use, as much more efficient pro- 
tective apparatus is available nowadays. Nevertheless, | am 
of opinion that the horn arrester should not be ruled out of 
court entirely and that it has a certain sphere of useful appli- 
cation. For large high-tension plants I do not think it should 
be used close up against the generating station. For sub- 
stations, however, at considerable distances from the main 
station, it may be used where for economic reasons more ex- 
pensive apparatus may not be installed. 

I do not quite follow Mr. Isenthal's distinction between horn 
switches and horn lightning arresters. If the former are auto- 
matic, then they should be, according to Mr. Isenthal's reason- 
ing, more dangerous than the latter, as the automatic switch 
may be called upon to rupture a short-circuit. On the other 
hand, the current through the horn lightning arrester is always 
limited by the series resistance. 

[ think it will be agreed generally that a horn lightning 
arrester has no protective effect if the series resistance be very 
high. The matter therefore boils down to this: At a certain 
point on a given svstem will a horn discharge, through, say, 
50 ohms non-inductive resistance, give rise to dangerous 
surges ? I do not think in practice this question can generally 
be answered a priori. It must be tried experimentally, or the 
matter decided from experience on similar systems. Certainly 
I have seen horn discharges of this character which took place 
without harm. Moreover, recent experience has shown that 
under certain conditions horn switches may even be used with 
safety. I think it is important that we should not rule out 
entirely these simple and cheap appliances. Their use may 
enable an electricity supply to be given which would otherwise 
be economically impossible. I refer especially to the supply 
of villages, isolated works, &c., from overhead lines and open- 
air sub-stations. 

As regards the formula which Mr. Isenthal gives for calcu- 
lating the permissible series resistance, it is quite true that this 
latter has to be of the magnitude mentioned 1f the discharge is 
to be an aperiodic one. I cannot quite agree, however, that a 
discharge must be aperiodic in order to be harmless. If the 
oscillation be damped out without rising to a dangerous value 
no harm results. 

The general conclusion I have come to is that horn arresters 
may be used under certain conditions with care and if the series 
resistance be kept low they decidedly have a certain protective 
value. For large and important plant, however, a greater 
expenditure of money on the installation of more eflicient and 
safer protective gear is advisable.—I am, &c., 

Sutton Coldfield, April 4. CHARLES C. GARRARD. 


THE USE OF HIGH FREQUENCY IN POWER TRANS- 
MISSION. 
TO THE EDITOR OF THE ELECTRICIAN, 


Sir: I fear Mr. Denton owes me one or two more apologies. 
The alteration he speaks of as having been made in 1913 was, 
in fact, made during the preparation of the proofs for the second 
edition of mv handbook published in January, 1909. I need 
hardly repeat that it was carefullv chosen as an illustration 
of an inductance, not a machine, with which phenomena of 
the Tesla order, such as do not occur in ordinary supply circuits, 
would be observed at low frequencies, There was no miscon- 
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ception, but a deliberate choice of the combination which would 
probably give the best effect from my point of view, z.e., the 
greatest rise of voltaxe on resonance. 

If Mr. Denton will note that it 1s resonance phenomena of 
the wireless order that are not in any appreciable degree 
noticeable in ordinary supply circuits, he may perhaps under- 
stand the meaning of what I wrote. I remark that he has 
dropped his suggestion that the inductance of the field- magnets 
of a direct-current machine is likely to produce resonance 
currents when in ordinary use. 

As to the C.G.S. electromagnetic unit of inductance I am 
quite content to remain in the company of Kelvin and Clerk 
Maxwell, and would recommend Mr. Denton to read the latter's 
treatise on “ Electricity and Magnetism,’ particularly the 
articles 620 to 629 inclusive, on units.—I am, &c., 

London, E.C., Apri 3. J. ERSKINE MURRAY. 


POSITIVE RAYS. 


In a discourse upon “‘ Further Researches on Positive Rays," at 
the Royal Institution last Friday evening, Sir J. J. Thomson—after 
having touched upon the method of positive ray analysis which we 
explained last year—gave some information as to the photographic 
plates. The best plates were those which Schumann had prepared 
for the explanation of the Schumann rays ; the films were very thin 
and contained a large amount of silver. Nuch films were not at once 
suitable ; they improved in a few days, but might turn out bad, like 
a matured wine. Their important advantage was that exposures of 
one minute sufficed where 45 minutes had been wanted with other 
plates, and the photographs came out much clearer and the curved 
lines more uniform in width, largely because it was possible to main- 
tain constant conditions during the short exposures. But much 
depended upon the developer. Fyrometol answered best, and two 
slides exhibited, slides obtained under the same experimental con- 
ditions, but developed the one with pyromethol, the other with 
hydroquinone, did not resemble one another much. Noteworthy 
on some of the photographs was the appearance of lines of CH, OH, 
PH, on the negative side of the photograph, where so far atoms had 
alone been found ; compounds thus would also take negative charges. 

Some of the novel experiments concerned, in addition to various 
jixtures and substances like ehlorcform and hydrochloric acid, 
chiefly the compound X, which further investigations confirmed to be 
H,, that is, a modification of hydrogen reminding one of ozone Qs. 
The H, could be obtained Ly kathode bombardment of metals and 
also of substances like water H,O, ammonia NH,, which contained 
hydrogen, ?n the frozen condition. When water was put in a dis- 
charge bulb and frozen Ly lowering the bulb into liquid air, the 
kathode bombardment worked a hole into the ice as if a sandblast 
had been applied. When a bulb charged with hydrogen was placed 
within a coil and thus exposed to the electrodeless discharge, H4 was 
also produced ; further, by heating phosphonium iodide, PH, HI. 
'The study of the positive ray photographs also suggested that H, 
was partly decomposed into H, and H in the discharge tube. 

Another point further investigated was the generation of helium 
by bombarding nictals and salts with kathode rays. That generation 
was peculiar because it seemed to stop after a certain time but to 
start again, and sometimes at a more rapid rate, when the salt 
(potassium iodide was most suitable for these experiments) was 
dissolved in water and _ re-crystallised or re-fused. The whole 
phenomena in their irregularity were compatible with the view that 
the helium generated had been condensed on the surface of metals 
or salts and retained in the cracks of salts. The real source of the 
helium was thus the atmosphere, and the positive ray test (and also 
the greenish phosphorescenee of helium in discharge tubes) was so 
sensitive that the helium in 0 2 cm.3 of air could be detected though 
air only contained four parts of helium in 100,000; the helium 
became prominent when most of the air had been absorbed by means 
of a charcoal tube cooled in liquid air, because the helium was not 
cendensed by the charcoal. 

A third application of the positive ray analysis mentioned by Sir 
Joseph dealt with the “embryology of chemical combination." 
Some chemists believed that when bodies like hydrogen or nitric 
oxide were oxidised a peroxide was first formed as intermediate 
product, which split up afterwards into oxygen and the oxide; but 
he had obtained no indication of any trace of a compound like NO, 
from NO +0, orof similar intermediate compounds. Again, the ques- 
tion had arisen whether the kathode-rays split up molecules into atoms 
or merely Chipped off particles, leaving the atom a'most unchanged. 
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So far as oxygen was concerned, which on the photographs appeared 
both in the molecular and in the atomic conditions, the analysis 
suggested that molecules were really split up. In these experiments 
the discharge tube had been provided with an additional Wehnelt 
kathode (a strip of platinum coated with lime and heated by battery 
current), and Sir Joseph had made observations with this Wehnelt 
kathode cold and hot. In the latter case the number of kathode 
particles had been largely increased by the supply from the hot lime, 
and the oxygen atom line had become intensified. 


—— 


LEGAL INTELLIGENCE. 


Seeretary of State for War v. Kirkland & Capper and Woodd. 


The hearing of this case was continued by Mr. Justice A. T. Lawrence. 

In further cross-examination, Mr. W. H. PATCHELL admitted that the 
lighting points were frequently causes of defects in electrical installations ; 
twisting round the lamp fitting and shorting the wires in the lamp fitting 
might happen and the flexes might wear out. It was desirable that 
circuits should be controlled by proper sized fuses. A system of putting 
in a fuse stronger and stronger till it held was not a wise method : it 
was admittedly a risky thing to do; it might show up a fault without 
injuring the wire; it might certainly injure the insulation if they put in 
too heavy a fuse. 

Mr. WaLTER: What should you think of a fuse carrying 69 amperes 
on a threc-ampere circuit ? 

WrrNESs : It all depends what a three-ampere circuit means. If a 
three-am pere circuit had a copper in the circuit properly proportionate . 
for three amperes, 69 amperes is too much to put through it. The 
work was done under 1903 rules, the rules were altered very slightly in 
1907 and considerably altercd in 191). 

At this stage the Solicitor-General referred to the question of damages 
and said it seemed to him it would be im possible for the Judge to go into 
that matter and discuss the damages until they ascertained what was the 
measure of liability, if liability existed. 

Mr. WALTER said there were questions of principle that would have to. 
be considered. His submission would be that everything that was done 
here was expressly authorised by the War Office specification. 

The JvpGE: So I understand. The possibility of vour being wrong 
must be taken into consideration and if you are wrong then the question 
arises as to the amount of damage. I have an opinion that you two 
gentlemen (Mr. Walter and the Solicitor-General) would be much better 
advised to refer any question of damage to some electrical engineer in 
whom you both have confidence. 

Mr. WALTER and Mr. Hitt (for Mr. Woodd) also agreed as tothis ecur.e. 

Mr. PATCHELL, further cross-examined by Mr. Walter. K.C., said that 
earthing conductors end all that kind of thing was not only for electro- 
lysis but for safety as well. This was a three-wire system su pplied by 
the Westminster Company with 400 volts across the outers, and by the 
Board of Trade regulations they had to earth the neutral point in the 
station. He agreed that electrolysis was always most active when the 
plaster was damp to begin with. When the plaster got dry there was no 
electrolyte, but there was always liability to condensation that acted as 
the electrolyte. He did not agree that practical experience always 
showed that any electrolysis that was going to develop generally deve- 
loped in the first six months. Witness was cross-examined at great 
length in regard to the samples of tubes produced in Court. 

In reply to Mr. Shearman, Witness said he had had experience as 
electrical engineer under a contract where an architect was employed, 
but not in anew building. ln one case there ought to have been a 
bush between the box and the lead in order to keep the thing watertight. 
That was part of the in-ulating system. He thought the breakdown 
would not have occurred if there had been casing on the surface instead of 
that lead-pipe. If the wiring had becn surface wiring the faults would 
not have occurred, and if the work had been properly done in barrel he 
thought the faults would not have occurred. He ayrecd, that on his 
evidence as it stood, when the plaster was only 3 in. thick they could not 
get the barrel in unless they chased the Frazzi blocks. He had scen 
Frazzi blocks chased when they had been in position on a wall. Chasing 
work with a hammer and chisel required a careful man. Experience had 
shown that th^ system required very careful watching and very careful 
workmanship. 

Re-examined by the Solicitor-General, WirNEss said that his experi- 
ence of electrical installation work was anterior to 1906. He had super- 
intended electrie light installations where lead-covered wire was in use. 
In erecting the new building at Charing Cross they carried out the work 
with lead-covered wire on the surface, and it was done very carefully. 

The Jupce: If I understand you aright. the risk of lead-covered wire 
—there is no mystery about it—is mechanical more than anything else ?Y— 
It is mechanical. Nearly all the heavy cable in the streets are lead 
covered, but the lead envelope there is fairly thick, and so it stands 
handling very much better. There you put a special class of men on to 
make good joints, and make sure that everything is absolutely good. 
When you come to lead-covered house wire naturally the envelope is much 
thinner, and it will not stand the handling and the risk in using : it really 
makes one afraid of using it. Where it can be well done it may make 
a perfect job, as some jobs that I have done myself have been. With 
regard to the suggestion that it would be possible to lay insulated wire in 
plaster alone. without any lead cover, he did not think that wire would 
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be thoroughly watertight without the lead covering. In conduit there 
would be no need to use lead-covered wire. 

The SOLICITOR-GENERAL: If you had lead-covered wire and were 
takingit round a risky or dangerous point, then lead conduit would be the 
proper thing to put it into for protection ?—A short length of lead- 
covered wire might be run through a conduit or a hard rubber tube, it 
should be if it is put through a brick wall; if you are passing through 
a partition the rule calls fora porcelain tube or something mechanically 
to protect the lead cover from the sharp edges of the brick. 

Mr. HERBERT E. MITCHELL, consulting electrical engineer, said he saw 
the work at Millbank about the beginning of December, 1912, after Messrs. 
Foote & Milne's installation had been put in. He was shown at the War 
Office a number of specimens of the wires cut out of the walls, and he 
carefully inspected them and also went to the College and made an 
inspection of the work, new and old. He considered that the method of 
installing lead-covered wires buried in plaster was a very undesirable 
system to adopt, both from the point of view of mechanical damage to 
the conductors and also from an electrical point of view. When he 
spoke of mechanical damage to the conductor he was thinking of the 
damage in erecting the wires before plastering or afterwards; while the 
plaster operations were going on there was very great danger of damage 
to th» lead covering, and even after it was done they were always liable to 
damage from such things as nails being driven into the walls or any 
other building operations that might be required. If they were running 
bell wires into a room that had already been wired with lead-covered wire 
buried in plaster it would be conceivable that the wires might be cut in 
fixing up the bell wires: that would be an instance of the possibility of 
damage. In regard to the question of the want of bonding of the wires 
round the different boxes, he thought this want was objectionable 
electrically. There was danger of leakage to earth and electrolysis might 
be setup. He did not consider that the use of lead-covered wires buried 
in plaster was at all necessary in that building: he saw no reason why an 
erdinary screw-sunk conduit system, with wires drawn into the conduits, 
should not have been used. It was not easy to give adefinite opinion as to 
th» causes of the breakdown, but they were quite consistent with damage 
in erecting the work by the plasterers and also by damp having access to 
th: insulation afterwards, and the system as put up lent itself to either 
of those kinds of damage. He did not think the overfusing of the 
circuits would have caused the breakdown; a fuse did not come into 
operation until a fault existed, and the size of the fuse then would be 
immaterial unless a fault had occurred. He did not think the suggestion 
that the breakdowns might have been caused by dirty fuse boxes counted 
in any way, He had tested within the last fortnight an old installation 
where the fuse boards were extremely dirty, and they got very good 
insulation resistance ; they were boards that had been put in 15 or 16 
years ago, and they were coated with dirt. He agreed with the necessity 
of abandoning the old system, and putting in a new one as had been done. 
He produced calculations to show that a system of lead-covered wires 
buried in plaster was cheaper than that of putting vulcanised india- 
rubber wires into conduit. "Te total difference between the actual work 
as carried out and as it should have been carried out according to the 
specification was about £230. 

WirsEss in cross-examination, did not agree to the suggestion that 
the faults were due to over current. He said the over-current would be 
due to the fault. and the faults must originate first. If the faults were 
In the flex and too big fuses were put in, that would not be a common 
cause of destroying the insulation of the wires, unless there was a defect. 

Xr. Ropert CEOL MILLIKEN, electrical engineer in the department of 
the Director of Barrack Construction, said he had inspected the Royal 
Medical College and the laboratory at Millbank for the purpose of seeing 
the system installed by Messrs. Kirkland & Capper. He saw the work 
asit was taken out during the progress of the new work between May and 
August, 1910. Pieces of wires were taken out under his supervision. He 
had scn lead-covered wire carried through rough and sharp walling. 
The wire was left on a piece of conduit and then run for about 6 in. 
through a very jagged hole into another piece of conduit from which a 
bracket was made. There was no conduit through the wall, and that 
kind of work was most decidedly liable to damage the lead covering. 
The hole in the wall he had referred to was large cnough to have taken 
rubber tubing. The hole had not been filled at all, the wire simply 
rattled about inside the hole on the rough edges. In practically every 
case in the residential block where the lead-covered wires left the split 
conduit it went over the edge of the brickwork or through the sharp hole. 
There appeared to be no protection for them. He made a special examin- 
ation of the drawing room in the Commandant's house, and found eight 
Wall plugs fitted round the skirting of the room. The wall plugs then were 
fed by twin covered lead wire, and when the skirting of the room was 
taken down there appeared to have been practically no provision for 
living the lead.covered wire. The weight was simply taken on the 
terminals of the wall plug sockets, and in one case the wire was absolutely 
palled out of the terminal. 

Lieut.-Col, Hersert E. R. JAMES said he was the first commandant at 
thy college. He took up residence in June, 1907, when the college was 
‘Opened, and remained till February, 1908. The trouble with the electric 
ighting began almost immediately, and there was continuous trouble all 
the time he was there. There was great uncertainty about the lights 
being suficient, and there never was a time when thev could depend on 
the lights, On the first guest night after the opening cf the hall the 
muests were assembled in the ante-room, and the lights in the guest room 
were turned up. ‘Then everything went out together, and they were left in 
Tele darkness. In the mess room there were a large number of 
ights, and they were asked that they should not be lighted simul- 
taneously, There was no certainty. They had a message from the 


electricians that the lights in th»? ante-room and the mess room should 
not be lighted simultaneously, as they could not be depended upon not to 
fail. As the light was so little to b» depended upon, they had candle- 
sticks in the reception room. and candlesticks were served out in the 
quarters ready for use when the light failed. That was a necessary pre- 
caution, as the officers had to study in their rooms. He thought the 
electric light got better towards the end of his p2riod of command. 

Mr. Gorpon HEwanT : During his time th? contractors’ year of main- 
tenance had not yet expired ? 

WirNESS: It had not, of course. He dared say they were under the 
Director of Barrack Construction, because the Royal E igineers did not 
take it over till he went. Th? Royal Engineers had not at that time come 
upon the scene. 

Replying to Mr. Shea-man, Witness said they had an opening night, 
but he believed the lights in th officers’ quarters were not lighted at that 
time. They were previously put out when tho officers came down to the 
assembly room. The result was that th» lights went out. He thought 
they had candles at the dinner table, and by the time they came out from 
dinner it was restored. Probably a fuse melted somewhere, and a new 
fuse was put in. He could not remember if he made what might be called 
an “ official complaint.” 

Replying to Mr. Walter, Witness gave instances of th» lights failing, 
and said he could not be absolutely certain that the Royal Engineers had 
not begun to work at the light wh'le he was there. He was absolutely 
certain that he saw testing going on. | 

Col. DovarAs Warprop, who took over th» command of the Army 
Medical College from Col. James, said th» lighting began to give trouble 
very soon after he went into residence. The lights used to go out in 
various places and on guest night the whole of the lights would occa- 
sionally go out, and the trouble more or less progressed. They found 
their mess lighting bills were extremely heavy. They found that the 
fewer lights they had on th» more satisfactory the installation was, and 
yet their bills remained high. He recalled an occasion when the tele- 
phone wire between his office and the college fused. He asked for it to : 
be repaired, and he was told that the wire had become fused through the 
leakirg of electricity. "Things got worse, and he asked the Westminster 
Electric Supply Corpn. i£ they would send a man and check the arrange- 
ments. A man came, and a report was made which he (the witness) 
sent on to the Director of Barrack Construction. 

Cross-examined by Mr. Walter: During the time he was there he 
saw Royal Engineers doing work on the building. 

Mr. ARTHUR STEPNEY, laboratory attendant at the college, said he 
first went there in April, 1907, before the electric light installation was 
completed, and the building was still unfinished. He recollected the 
greater part of the work being completed and the contractors’ men 
leaving, except two, who remained for some months. They did odd jobs 
in connection with defects found in th^ lighting overnight when the 
lights failed. The light failed constantly, especially when a great number 
of lights were switched on at once. He saw the men cut out pieces of 
plaster all over the building. and he saw them take the wires out of the 
hygiene laboratory and put new wires in. 

Major Hewry B. ve Voeux, divisional officer in the London District in 
1907 and 1908, said that the Medical College came in his division. He 
was called to take over the builting in May, 1907, and that meant that he 
had to sup?rintend the repairs, but he would not have anything to do 
with the electric light. Tne year of maintenance in tb? contract ended 
on May 13, 1908. He had heard that there had been trouble, and unoffici- 
ally he had a dim recollection of certain complaints having come to him, 
but there were no complaints addressed to him officially. He was asked 
in June, 1908, to advise wheth^r the electric lighting contractors should 
be paid their retention money on the contract. and to report if the work 
had been found satisfactory, and he reported that the light in the labora. 
tories, after having been re-wired, was quite satisfactory, and so he re- 
ported it as satisfactory. He also reported generally as to the installation 
in th» residential and laboratory block, but his report was directed 
chiefly to th» question of the disposition of the lights and the quality of 
the fittings. He made no electrical tests, and he had no qualitications to 
do so. He made no examination of the conductors, of the distributing 
boards, connecting boxes, switches or wall plugs. 

Replying to Mr. Saearman, No official complaint reached his ears, He 
sent an answer in these terms: “ The work has been found quite satis. 
factory, but before paying the final claim I suggest that complete plans 
of the wiring be obtained from the firm." He made the suggestion as to 
the plans of the wiring when first called on to take over charge of the 
building. The electric installation was not then complete, and at the 
time he had pointed out to the representative of Messrs. Kirkland & 
Capper that he wanted wiring diagrams of the building. It was a very 
large installation, and it was evident that when the conductors were 
hidden under plaster it would be very difficult to trace any fault if such 
occurred without the aid of wiring dia :rams, and in his report in June, 
1908, he again drew attention to that, and said he thought those plans 
should be finished before the claim was paid. 

Mr. Hue E. Rose, Royal Engineer electrician to the London District, 
said he had under his charge the electric lighting installation and tele. 
phones in Government buildings in the London district, and had been 
eight years in the Government service. In October, 1908, he was called 
to the Commandant's quarters at the College in connection with a serious 
defect. [n the Commandant's drawing-room there was a smell of burn. 
ing woodwork, and when a piece of skirting was removed about 6 ft. long 
with a plug wall attachment, it was found that one of the wires was 
drawn out of the socket, and making contact, had caused a short-circuit 
and a fire, and it was burning away the woodwork. The wire was drawn 
out of the wall socket—ze., a socket for a wall attachment for a table 


28 


THE ELECTRICIAN, APRIL 10, 1914. 


lamp. On another occasion he was called to the hygiene experimental 
room in the laboratory, and when he went to look at a cast-iron terminal 
box he found it very much alive. The light had failed on a two-light 
ceiling fitting, and in trying to discover which lead it was or trying to 
obtain a light in the ceiling fitting, a wire wis taken from one of the sides 
of the two-light fitting and the otherend he was carrying himself up to the 
terminal box when he accidentally touched the plaster and obtained a 
light in the ceiling. He got through connection through the plaster of 
the wall, indicating a tremendous leakage of electricity at that time, the 
wall being very damp. He had the end of the wire in his hand, carrying 
it up a pair of steps to put it to the terminal box, and the end of the wire 
accidentally touched the wall, and they obtained a light in the ceiling. 

To Mr. SHEARMAN, Witness said even cigarettes had been lit in the 
switches in the same building. The attendant never bought a box of 
matches. He could always put a switch on and light his cigarette or pipe 
from the switch. 

To Mr. Branson, he stated there was another occasion when he was 
present in the band gallery where he cut out a piece; there was a con- 
tinuous light on one of the circuits, and it pointed to the switch circuit 
having a short-circuit on it. The continuous light would show that a 
short circuit had occurred probably by some action of the plaster eating 
through the insulation, and making a short circuit. Instead of a fuse 

_ blowing. it merely kept the light on continuously. A new piece was put 
in to renew the circuit, and there was no further trouble. Witness also 
spoke to a failure in the lecture hall affecting five lights—one branch of a 
10-light fitting. 

In cross-examination by Mr. SHEARMAN, Witness said that the leakage 
was probably caused by some action of the plaster on the lead-covered 
wire, and the electricity was going direct to earth. That leakage oc.’ 
curred because one of the lead.covered wires had been broken. His 
opinion was that the wire had fused between the fuse board and the ter- 
minal box either in one of those circuits or from the terminal box down 
to the switch. 

Mr. WALTER : If vou carried a live wire in your hand, and you touched 
the earth what would you expect other than a light ? 

Witness: I was perfectly insulated from that. I was not touching 
the wire, I was touching the outer covering, and I was perfectly insu- 
lated. He said he certainly did not expect that light ; he did not know 
that it was a three-wire system. After some questions as to the three- 
wire system, witness said his opinion was that the wire had been dragged 
out of the socket. 

In re-examination by the SoricrroR-GENERAL, he said that in that 
case where he had that illumination, the switch was off at the time. He 
had seen the three-wire system installed, and had never known that 
phenomenon to happen before. 

Subsequently the Solicitor-General said that if he understood Mr. 
WALTER'S cross-examination correctly, he now suggested that owing to 
the use of flexible wires that had from time to time failed, and the use of 
fuses of a lower resistance than those that should have been used, current 
had been passed into the lead-covered conductors that had perished the 
insulators, and caused them to go. The best possible way of determining 
whether that was true or not would be to cut lengths of that conductor 
out of the wall where the circuits had failed, and see if in fact the insu- 
lation had perished. That they proposed to do, with his Lordship's per- 
mission. He would take three circuits, and have the wires cut out, and 
then the bits of wire could be examined to see if Mr. Walter's hy pothesis 
was justified bv the result. 

Mr. WALTER: It is the only explanation I can offer the War Office ; 
I can only point out the fact that it is so. I am going to prove the failures 
which occurred in flex circuits. 

The SoricrroR-GENERAL : That is not the point. 

Mr. WALTER said that if an examination was to be made he would like 
to see them. 

The SorLiciToR-GENERAL : 
and the thing proved. 

Mr. PATCHELL was subsequently recalled to give the results of the 
examination on Saturday at the college of four circuits that were cut out 
to see the state of the wires. He cut out four pieces of wire from four 
difierent circuits—two of those circuits were circuits that had failed in 
January, 1910, and two had stood the test. With regard to the two from 
the bad circuits, the first was a length of 4 ft. in room 32 on the second 
floor The length of conductor was cut open to expose the copper. The 
insulating surface was dry, but it was not badly perished, and there was 
nothing in the insulating service to help to form a conclusion if there 
had been excessive current. He did not think that wire had been over- 
heated. The wire was copper-tinned. and in places the tinning had dis- 
appeared, and there were red blotches on the copper wire which one 
would expect to find on a wire treated in the air. If the blotches had 
been due to heating he would have expected to find the rubber more 
deteriorated than it was. There was nothing to enable him to say 
whether the conditions (assuming there was overheating) could have been 
caused in the flex. Jf the blotches were due to over-heating it was not 
due to over-heating from a current that had gone and come back. It was 
due to a fault, not in the flex, but in the lead-covered conductor. The 
next bad circuit was on the second floor. and was on the same board as 
thefirstone. The length wascut out from the switch; it wasrunin pl iste: 
over Frazzi blocks. The tape wasfaded, the rubber wasin better order than 
the first piece, the tinning was partly gone and the copper was slightly 

red. There was nothing to suggest an excessive current had been passed 
through the conductor. With regard to the samples from the good 
circuits, the first wire had fed a wall plug, and was in split or folded 
tubing; it was lead-covered wire, and the plaster varied. slightly in 
thickness on the face of the brickwork. The rubber had more or less 


Very well, we will have these wires cut out 


perished, the tinning was good, and the copper was dirty and notred. The 
wire had double white tape on it. The rubber did not show signs of 
perishing by heating. The next length was taken from the roof of the 
hygiene laboratory. It was a length of twin le d-covered wire, and it 
was found to be red and white tape wire. The rubber had perished, and 
was the worst of all the samples. 

The SoricrroRg-GENERAL: Assuming that that had happened, that 
there had been a fault in the flex, assume that then a fuse had gone, and 
that the fuse had been replaced by a heavier fuse, and that you kept on 
putting in fuses, would the introduction of the heavier flex with a fault 
in the flex cause the transmission of a current into the lead-covered con- 
ductor sufficient to interfere with the insulation on the wire ? 

Witness: If the flex broke down to the extent that the heavier fuse 
would be required than the usual fuse which supplicd the circuit, he 
could not imagine that taking place without making a very bad smell in 
the room, and that would immediately call attention to it. In his ex- 
perience he had never known a fault in a flex of that description that was 
remedied or even temporarily remedicd by replacing a fuse. One at once 
found by the nose, if not by the eyes, seeing the smoke, what was the 
fault in the flex and where it was and one renewed the flex. Supposing 
people could not smell and could not see and they put in a heavier fuse, 
then the current would go up one leg of the lead wire and down the other 
leg of the twin-lead wire, but if it injured one it must injure the other. 

Tne hearing of the case has been adicurned until the 21st inst. 


Kidderminster & Stourport Eleetric Tramway Co. v. Woodward, 
Grosvenor & Co. 


On Friday Mr. Justice Rowlatt continued the hearing of the cross- 
actions in this case. 

Mr. Hvoo Young said that the only point in the action was the simple 
issue whether the making of the tunnel had in any way affected the tram- 
way track, and if so what was the amount which it would cost the tram- 
way company to make good the damage. Defendants obtained the 
consent of everybody, including the Public Works Committee, to open the 
road. One thing was clear and that was that it was not an honest com- 
plaint of injury to the tramway and a desire to recover for the damage 
done—to recover a few pounds for making good the track. It was 
manifest that the object of plaintiffs had been—they being the electric 
lighting authority as well as the tramway owners—to keep defendants 
from laving their cable so as to enable them to supply themselves with 
electric light instead of taking current from plaintiffs, Notice was given 
to them of defendants’ intention and, there 'fore, there could be no com- 
plaint that they were not fully warned. Defendants did not want to 
interfere with the tramway and an undertaking was given that they 
would not do so. The work was done upon the assumption that they 
might do it if it could be done without interfering with the tramway. 
Counsel traced the history of the case and said that it was admitted that 
the cable was doing no harm at present, and no Court could make an 
order that it should be taken up, because the land beneath the tramway 
was not the property of the company, their only claim (if they had any) 
was to have their line made good. 

His Lorpsuip said if it could be shown that the cable was likely to 
cause injury he would have jurisdiction ; but it was manifest that the 
cable was as solid a substance as anything that could be put in to take its 
place. The fact seemed to be that the cable was sought to be removed 
b the interest of the electric lighting company and they had no right to 

o it. 

Mr. Youne then proceeded to state his case as plaintiffs in the second 
action. He said, assuming they had got the cable in im properly and that 
some injury was caused to the tramway in consequence, the extent of the 
tramway company's rights was only to compensation in damages. The 
cable did not injure them in any way except as an electric lighting com- 
pany. They came in the dead ‘of night and hoped to cut the cable and 
fill in the hole without being seen. lf they had succeeded Messrs. Wood- 
ward would have been put to enormous inconvenience and expense, and 
damages were now claimed for injury caused by the cutting and an 
injunction was asked for restraining the tramway company from doing 
the same thing in future. 

Mr. GEo. WM. GROSVENOR, managing director of Woodward, Gros- 
venor & ('o.,, said that his company was desirous of connecting their 
works by an electric cable in order that their lighting and power might 
be obtained from one station. Experts had advised that the current 
supplied by the local electric lighting company would not be suitable to 
their purposes and consequently they applied to the Corporation for per- 
mission to lay a cable. That permission was obtained and a contract 
entered into for laving the cable. Notice was served upon the electric 
lighting company, and Mr. Lycett afterwards served him with a writ and 
an injunction. Witness inquired what was the reason for such extra- 
ordinary action and he replied ** We are out for business. We want to. 
supply you with the current ourselves," Witness told him he would be 
sorry to get into litigation, and that there was no intention to damage the 
tramline and no likelihood of any injury as the matter had been put in 
expert hands. His reply was, ©“ You had better sleep upon it. We are 
a powerful company and shall go all the way." He was called to tho 
work by the Chief of the Police and there saw a number of men sitting in 
the trench smoking their pipes. He saw Mr. Charlton, the tramway 
manager, there. 

Mr. CHAS. J. JEFFREYS, manager for Thos. Vale & Son, contractors for 
the tunnelling work, gave evidence as to the manner in which tbe work 
was carried out, &c. 
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“BOOSTING THE BATTERY VEHICLE.” 


Under the above title the “ Commercial Motor ” recentlv 
dealt with the discussion. (which was opened by Mr. F. 
AYTON) on the subject of the electric battery vehicle at the 
Institution of Electrical Engineers. In the course of its 
comments our contemporary let fall remarks which can onlv 
be taken as indicating that its attitude towards the new- 
comer is decidedly unfriendly. We are not in the least sur- 
prised at this, because we have felt all along that the electric 
vehicle movement has nothing whatever to look for in the 
way of assistance from the advocates of the petrol and 
steam vehicles of the present day, more especially in the 
commercial field. We are also glad that at this early 
stage in the proceedings our contemporary has expressed 
Itself so frankly. Fair criticisms such as are offered by the 
“Commercial Motor ” as to the battery vehicle holding its 
own against modern steam and petrol vehicles, we can take no 
exception to. We do, however, strongly resent the intro- 
duction of arguments which are quite irrelevant to the 
issue. . The suggestion contained in the following paragraph 
is not only distasteful, but is ill-becoming in a journal whose 
editor, Mr. E. S. SunAPNELL-SMiITH, holds a seat on the 
Electric Vehicle Committee, to watch the interests of the 


Commercial Motor Users’ Association. The paragraph runs : 

"In these days of labour upheavals the independent commercial 
motor has not infrequently saved the community from exhausting 
harm, - . . Is it wise for users to forego this insurance of 
independent supplies and deliveries by acquiring vehicles which will 
depend for their life blood upon one central station ? What owner 
of electric trucks will not wish he had plumped for the steamer or the 
petrol wagon— which he could, at a pinch, drive himself— *he1 ke 


service at Leeds under strike conditions, and that 
year electrically driven 
factories were never shut down. It has made use of 
an argument against the electric vehicle which can 
only be interpreted as a deliberate wish to pick a 
quarrel with the movement at the very outset of its new 
career in this country. While on the one hand we emphatic- 
ally repudiate the suggestion that public electricity supply is 
liable at any time to fail under strike conditions, on the other 
hand we stoop to pick up the gage which the accredited 
organ of the commercial motor interests in this country has 
thrown down. Wecallupon Mr. E. S. SHRAPNELL-SMITE to 
tender his resignation to the Electric Vehicle Committee, 
failing which the Committce should ask for it unconditionally 
at his hands. If there is to be this hostility the Committee 
may have to constitute itself the sole authority upon 
the design, construction, testing and operation of electric 
vehicles in the United Kingdom. This is not the time for 
mincing matters. Unless a firm stand is taken now the 
electric battery vehicle business will become the appanage 
of petrol and steam concerns. The movement was initiated 
by battery and vehicle manufacturers in conjunction with 
central station engineers, and it can certainly proceed with- 
out individuals or associations which are unable to give it 
complete and unbiassed support. What is to be expected 
from an organ representing the anti-electric in road traction, 
which at this early stage in the development of this enter- 
prise is reduced to casting aspersions upon and throwing out 
hints of the non-success of the efforts of electric vehicle 
pioneers ? Such action is utterly unworthy of our con- 
temporary, and must not be overlooked by the Electric 
Vehicle Committee. We do not ask for apologies; even if 
they are tendered they should not be accepted. The 
opposite side has declared war. Let it, then, be war, 


Hamburg Electrification.— In order to relieve the conges- 
tion at the large main station in Hamburg a proposal is to be 
embodied in the next Prussian Railwav Budget for the elee- 
trification on ihe single-phase system of the suburban line to 


] e . Sire / Nom i : ] we ` * 9 
learns that the central station, on which he is dependent, is shut | Bergedorf and Friedrichsruhe. According to the “ Engineer, 
down because the stokers, shall we say, are on svmpathetic strike ? | the work is likely to be completed in two or three years, and 


With his own independent wagon and a respectable stock of 


will form an extension of the lines already electrifted, 


~} 
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LEGAL INTELLIGENCE. ' 
(Continued from page 28). 


Mr. ANDREW JAMES, borough surveyor of Kidderminster, was called 
to prove that the tram read had been in bad condition for some time 
past, and that he had had officially to call the attention of the tramway 
company to the fact. In 1912 Mr. Charlton stated that the re-laving of 
the line was about to be carried out. 

Other evidence having been given, counsel addressed the Court. 

Mr. Justice Rowra' T, in giving Judgment, went very fully into the 
facts. He said the damage would really be less than £10; but the 
question was whether plaintitfs had made out their case that the line 
had been damaged by either the first or the second tunnel Plaintiffs 
had been wrong in every point throughout, and he was satisfied that the 
tunnels did not give cause for complaint. The tramway people did 
worse than defendants were charged. with having done, because thev 
removed the soil immediately beneath the concrete when they tried to 
get down to the cable to cut it. He came to the conclusion that there 
had been dameve to the concrete before any of the things complained of 
happened, and that the depression in the line was due to that damage. 
The onus was upon plaintiffs to show that damage had been done. and 
thev had failed to do so. Plaintiffs’ action must be dismissed as to the 
first tunnel, and as to the second tunnel he would grant no injunction 
whatever. As to the cross-action in respect to the separation of the cable 
of Messrs. Woodward, Grosvenor & Co. by the Tramway Company, there 
was no defence at all, except the contention that plaintiffs had no such 
interest in the cable as would entitle them to maintain and keep it. That 

int had given rise to an interesting legal discussion. Plaintiffs assumed 
rightly that they had the sanction of the owners of the soil to lay the cable, 
which consisted of three strands of copper wire laid in a pipe, to connect 
their dynamo on the one side with their works on the other side of the 
road, and it was put in the soil to keep it out of the wav. It appeared 
to him that it would be very astonishing to hold that the property in 
that «able, so separate from the soil in nature, so distinct from it and so 
isolated from it, passed to the owners of the subsoil. "The question was 
whether plaintiffs had sufficient interest in the cable to maintain an 
action against a mere wrongdoer, and he thought thev had. The cable 
was laid in the soil, but it remained the property of plaintiffs. The 
objection to the action therefore failed, and there was no other defence. 
The actual damage was £28, but the case was one which was attended 
by exemplary damage. All the trouble had been brought about bv the 
course which defendants had taken, and he gave judgment for plaintitfs 

in the cross action for £100. 

Judgment was, therefore, 
& (Co. in both actions. 


entered for Messrs. Woodward, Grosvenor 


Attorney-General (ex rel. Long Eaton Gas Co.) v. Long Eaton 
Urban Council. 


On Friday Mr. Justice Sargant commenced the hearing of this action, 
which raiscd the question whether defendants were justitied in making a 
differentiation between consumers of their electric supply. 

Mr. Mark Romer. K.C.. and Mr. Percy Wheeler. were counsel for 

laintiffs ; and defendants were represented by Mr. Martelli, K.C., and 
Mr. Courthorpe Monroe. 

Mr. RoMER said the Gas Company claimed a declaration that a certain 
differentiation in the charge which defendants were now making fer the 
supply of power was a dificerentiation which contravened sections 19 and 
20 of the Electric Lighting Act, 1882. These were the sections which 
related to the giving of undue preference. Defendant Council obtained 
its statutory authority to supply electrical energy under a provisional 
electric lighting order of 1900. Long Eaton, the district supplied by the 
Council, though in the County of Derby was close to (he understood only 
8 miles from) Nottingham, and was right i in the centre of the lace manu- 
facturing district. There were within the district supplied by defendant 
Council a large number of lace factories—factories where machine-made 
lace was manufactured. Down to the time of the differentiation of 
charge, of which plaintifis complained, the Urban Council charged 
the same rate for power supplied to the factories which were also 
lighted by electric light as they charged for power to factories lighted by 
gas. Likewise the same charge was made for electricity for lighting to 
factories whose machinery was driven by electric power, as was made for 
light to factories whose machinery was run by gas power. On Sept. 25, 
1911, however, the com plained-of difierentiation commenced with the issue 
of a circular by the engineer and manager of the electricity department 
(Mr. F. Worrall) stating that his committee. having fully considered the 
matter of the revision of charges, recommended that the present scale of 
charges remain in force where power and lighting were both taken 
exclusively from the Council's electricity mains, but in cases where 
electricity supply was taken for power only, or for power and partial 
lighting, the lowest scale of charges whon the number of units consumed 
during any quarter exceeded 4.000 should be Id. per unit, and otherwise 
according to the existing scale such amended charge to commence on 
January 1, 1912. Tne scale of charges which accompanied the circular 
was for over 4.000 units and under 6,000 units one penny per unit, and 
over 6,000 units 1d. a unit. The result was that there was a differentia- 
tion made by the circular from January 1, 1912, the effect of which was to 

ut up the price to those who did not light entirely by electricitv. Where 
a man lighted his factory by gas or partly lighted it by gas, instead of 3d. 
a unit for a supply of over 6,000 units a quarter he would have to pay 
ld. per unit. A difierentiation, said Counsel, to the extent of one 
farthing per unit in favour of those who exclusively lighted their factories 


by electric light. His submission was that such a differentiation was 
forbidden by sections 19 and 20 of the Act of 1882. No doubt at present 
electric supply companies could diseriminate in favour of the large 
consumer as against the smaller consumer, as it would appear from the 
scale of charges was done in that case. [n section 20 this found the 
words * undue preferenee" while section 19 referred to items upon which 
an electricity undertaking was to supply any one who desired to take a 
supply. Undue preference as used in section 20 must, he submitted, mean 
& preference that was undue with reference to what was insisted on in 
section 19, that was to say. that if the undertakers purported to attempt 
to discriminate between consumers who, under similar services, were 
entitled to a corresponding supply, then they were guilty of an undue 
preference. As to the extent to which he submitted a Council or an 
electric light company was entitled to give any preference, one must 
always start off with the fact that an electric light company was unlike a 
gas company in that it could not store its energy, and therefore it has to 
provide plant which was capable of giving the maximum load demanded. 
That maximum load was always at night. The Long Eaton factories 
worked for long hours, some of them Ton four o'clock in thy morning 
until midnight. They were working during the time when the lighting 
load had to be met. The maximum load would be considerably in- 
creased if the machinery was working. The time, however, came when 
the energy for lighting was no longer required, and the plant required for 
lighting would be idle. Conse ‘quently power during that period could be 
produced at a much cheaper cost. It was for that reason that they found 
the previous differentiation between power supply and light supply. and 
it was a differentiation that no one could possibly object to. [f under 
the existing scale of charges the discrimination was against persons who 
used the light only which was produced at the time of the maximum load, 
it would not be a controversial matter but rather a matter of common 
sense. It would be in the nature of a very obvious discrimination which 
no one would object to, but his submission was that in all cases where 
they were entitled to difierentiate it must be because there was adifference 
in making the cost of the supply. Then let them see what this defendant 
Council was proposing to do. They were proposing to discriminate in 
favour of the consumer who took energy for both power and light as 
azainst the consumer who took the energy for power only. What, then, 
was the reason for it ? It could not be for the reason of any distinction of 
cost, for there was not any difference in the cost of supply of the energy 
su pplic d in that case. His submission was that it must be one of two 
things. Either the differentiation was because they wanted to obtain 
the custom for lighting from the people who were using the energy for 
power. or because they thought that in that way they would be able to 
obtain the customers of the gas company. It was a differentiation for 
rural trading, and his submission was that they were not entitled to do 
either one thing or the other, having regard to sections 19 and 20 of the 
Act of 1882. He submitted that under those sections an electric light 
com pany were not entitled to say to a new consumer we will supply vou 
at a low rate as against an old consumer paying a higher rate, merely 
because it will pay us to supply you at the lower rate. The mere fact 
that it would pay them to get the consumer at the lowir rate was not a 
sufficient reason for discriminating in his favour as against another, They 
were not entitled to discriminate in favour of persons who were using 
light without power, because they would get the custom of people who 
would otherwise go to the gas company for their light. If their object 
was to Increase their new customers they were not entitled to do it bv 
discriminating against their old customers. Tne v had ake ady 
differentiated between houses and factories, and it was difficult therefore 
to understand any valid reason that would justify th» change that had 
been made. Counsel proceeded to deal at length with the authorities 
largely with reference to the carriage of goods for the purpose of showing 
that where ditferent rates had been allowed it had been shown that there 
was a difference in the cost of providing the carriage. 

Mr. WM. Rapronn, lace manufacturer, said in his factory he used 
electric power and originally desired to use gas for lighting. He received 
notice, however, from the Council that unless he took electricity for 
lighting he would have to pay more for his power. He had purc hased 
gas for another factory before he received the notiee from the Council. 
In consequence of the circular he made a change in his arrangement, and 
in consequence of the Council's circular he took th^ electric light. His 
factory sometimes worked for the whole 24 hours, but the usual hours 
were from 4 a.m. until midnight. "There were frequent occasions when 
he was using the energy for light when he was not using it for power. 

Cross-examined by Mr. Martelli, witness said that for the winding 
machinery he em ployed women and girls, and their hours were limited 
by the Factory Acts. The hours the winding machinery would be 
working would be from 7 a.m. to 7 p.n. There was no night shift. He 
could not say what proportion of the load was on the winding machinery 
and what on the other part. The load on the other machinery would go 
on to midnight, the time when the electric light would be used. 

Mr. Gro. STEVENSON, director of the Long Eaton Gas Co., said that in 
some of the factories at Long Eaton the landlord supplied the tenants 
with power which was generally steam. The shed factories were a more 
modern type and the old styie was going out. The shed factories usually 
were supplied with electric power. There were four types: those which 
took electricity for power and gas for light, those that took electricity for 
both power and light, those that took steam for power and gas for light, 
and those that took steam for power and electricity for light. The 
general principles of charging were the same in both th» gas companies 
and the electricity companies, Generally speaking, light would not be 
required by the factories when they did not require power. 

Cross-examined, he said he did not think that there were advantages 
in using eleetricity instead of gas. He did not agree that it was cleaner, 
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or that the insurance premiums were higher where gas was used. He 
thought gas was better for both light and power. The Council were rivals 
of his, and it was open competition. He did not think that the bulk of 
the new factories were taking electricity both for power and light. He 


did not agree that the use of electricity for both light and power must | 


tend to uniformity of the load. 

Mr. HaroLD B. Stretcu ey, lace manufacturer, of Nottingham, said 
that his factory at Long Eaton was erected in 1904, and in consideration 
of his taking the electric energy for light the Council cancelled their in. 
creased charge for power. There were separate meters for the light and 
forthe power. He would not be using the light when the power was not 
being taken. 

That concluded plaintiffs! case, which was summed up by Mr. Percy 
Wheeler. 

For the defence Mr. MARTELLI, K.C., said it was a common practice 
now for suppliers of electricity to charge one rate where the energy was 
taken for power only and another where both power and light were taken. 
The sole question which his Lordship had to decide was whether what 
the Urban Council was doing or was proposing to do was an infringement 
of seca, 19 & 20 of the Act of 1882. Unless restrained by the powers given 
them by Statute the Council were controlled, like any other trader, to 
sell their goods to whoever they chose to the best advantage to them- 
selves. The analogy between this case and cases of the railway rating 
must not be carried too far. In the case of railway rates the effect was 
to the price of the goods supplied, but then the Courts were considering 
the charge for the carriage of goods, and here it was considering the charge 
for supplying goods. Under sec. 19 it was only customers who were 
taking a supply. Under similar circumstances they were entitled to a 
corresponding supply. The first question, therefore, was were customers 
for light and power customers taking & supply under similar circum- 
stances, The next question was, did the former (that was the people who 
used the current for both power and light) get a corresponding supply to 
those who used it for power only. The third question was whether there 
was any question of undue preference under sec. 20. Defendants asked 
his lordship to answer all those questions in the negative. 

Mr. Justice SaRGANT : Is your contention that taking the two first 
questions in order for the plaintiffs to succeed I shall have to answer both 
of them on the affirmative ? One would not do. 

Mr. MARTELLI said that was so. He proposed to deal with the case 
first of all on the assumption of there being no question of partial lighting. 
E Justice SARGANT : If it is bad as to part it must be bad as to all 

e rest, 

Mr. MARTELI: That must be so. With regard to the first question he 
said it was important to remember that all those factories in Long Eaton 
were worked under normal conditions. The one further point was 
that when they were not working up to their full normal time they would 
work in the day-time in preference to working at night. The evidence 
was that 20 per cent. of the winding machine work was done by women, 
and those women could only be employed in the factory for 12 hours, and 
those were the daylight hours. From 7 a.m. to 7 p.m. were practically 
the daylight hours, and from 7 p.m. a substantial part of the power was 
‘hut ofi, the defendants thought 25 per cent. at least. Where, there- 
fore, the energy was taken for power only at 7 p.m. 25 per cent. of the 
generating plant would become idle, and would remain idle until 7 o'clock 
the next morning. A man who used the current thercfore for power only 
was a much worse customer than the man who used the current for both 
light and power. Assuming that a quarter of the machinery taking the 
power was shut down at 7 p.m. it would be to the benefit of the Council 
to have a bigger lighting load so as to equalise the day load, for they would 
have a quarter of the load that had been required during the day not 
required at night. The figures showed that the day load was 7/10th of 
the total load, and it must be an advantage to compensate for the 
maximum of the day load by getting users for the load for lighting purposes 
at night. The maximum power load was always during the day. ‘The 
Council had to consider which were their best customers, and to get 
customers to take the power at night would at least be some com pensation 
for the machinery intended to supply the maximum load demanded. 
Everyone therefore who took the light must be a better customer than 
one who did not. If the Court came to the conclusion that one customer 
was a better customer than another. then the preference was justified. 
It must also be borne in mind that light was four times the price of power. 
Power was 1d. a unit and light was 3d. a unit. Counsel did not suggest 
that the principle he was contending for would apply when something 
orles clectricity was supplied. For instance, the Councii could not 
make a ditierence in its price of electricity to a consumer because that 
consumer took coke from them, but he did submit that they were entitled 
to difierentiate in their charges for electricity between what he might 
call a good and a bad customer. 

Mr. Jons F. C, SNELL (Preece, Cardew & Snell) said he had before him 
the Board of Trade accounts in connection with the Council, and he had 
become acquainted with the individual accounts of some of the con- 
sumers, The load factor of the station was 26:01 for the year ending 
March, 1913. Load factor was an important point because the load 
factor of the consumer determined the load factor at the station. A 
consumer having caused the undertaking to put up a plant capable of 
producing a certain load, the more that consumer took out of that load 
the better for the undertakers, as the cost per unit of production would 
be less. The better the load factor the cheaper the undertaker could 
afford to sell, because of the lesa cost to him. Another factor was what 
was known as the diversity load. A supply company had to provide for 
à Maximum load. In the case of defendant Council it was 950 kw. 
which wax the amount installed, whereas 658 kw. was the maximum 
Required, giving a margin of over 300 kw. odd, The maximum that 
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could have been required was 858 kw., whereas the actual maximtli was 
658 kw. The increase of the electric light demand would tend to im- 
prove the diversity table. For that reason a low factor consumer taking - 
& supply for power only and one taking power plus light could not be 
said to be taking a supply under similar conditions. The load factor’ 
would not be the same. "There might, however, be cases wherc the load: 
factor of the person taking for power only would be better than that 
of one taking power plus light. As a rule, however, it would be t 
other way about. Apart from special case, the load factor of the person 
taking power only and the person taking power plus light would be 
different. The load factor of the person taking both would be the 
better. At Long Eaton the consumer of power plus light would have a 
slightly better load factor than the consumer of power only. 

In cross-examination, WiTNESS said he did not contend that the cost 
per unit for supplying power in Long Eaton was greater than the cost of 
supplying light. In some cases he agreed from his figures it would 
appear that the Council would get more from the consumer to whom they 
supplied power only than they would from a consumer to whom they 
supplied both power and light. He could not say that in Long Eaton the 
cost of supplying power was greater than the cost of supplying light. If 
all the factories in Long Eaton took the light the Council could not 
supply it without increasing their machinery. 

Mr. FRANK WERRALL said he had had charge of the Council's electricity 
undertaking since 1900, when the provisional order was obtained. The 
supply was actually startcd in 1903, and had been successful, He 
supplied figures of capital expenditure, &c. They had reduced the price 
charged for the supply from time to time. Long Eaton was purely a 
manufacturing district. Before electricity was introduced the power. 
for the local factories was either steam or gas. They had had one case 
of a factory lighted partly by gas and partly by electricity, and in that 
case the consumer was given the benefit of the reduction. That was the 
only case of the kind they had had, and he thought it extremely unlikely 
they would have another. They charged less for power than they did 
for light, because they could use the machinery for power when it was not 
required for lighting purposes. 

Mr. Ws. JENKINS, vice-chairman of the Council and chairman of the 
Electric Light Committee, also gave evidence. 

That concluded defendants’ case, which was summed up by Mr. Cour- 
thorpe Munroc, who submitted that because one or two cases might work 
out the wrong way the Council were not to be prevented in giving a 
preference which would hurt nobody and attract to their undertaking 
customers whose custom was beneficent. Only two persons would be hit 
by that scale of charges, and they would be hit because they had an 
abnormally good load. Mr. Martelli also contended that sec. 19 of the 
1882 Act did not apply. 

Mr. Romer, K.C., said that it had not been shown that there was any 
difference in the cost of producing cnergy for light and energy for power. 
If anything, the means of producing the light energy cost more. The 
result of the proposed scale of defendants was that the man who took 
power only (which admittedly cost less) was being charged more for his 
energy than the man who took it for light, which admittedly cost more 
to produce. He submitted that a fallacy lay at the bottom of defendants’ 
contention. They could not supply more cheaply a man who took light 
and power than they could one man who took light and another who took 
only power. 

His Lordship reserved judgment. 


Charing Cross, West End & City Electricity Supply Co. v. London 
Hydraulic Power Co. 


On Friday last the Court of Appeal (Lord Sumner, Lord Justice Ken- 
nedy and Mr. Justice Bray) dismissed defendants’ appeal from the judg- 
ment of Mr. Justice Scrutton in this action. The facts of the case, which 
were reported in THE ELECTRICIAN for July 11, 1913 (p. 584), related to 
the liability for damage caused to plaintiff company's cables by the 
bursting of the water mains of defendants. Mr. Justice Scrutton. gave 
judgment for plaintiffs, on the ground that (apart from negligence) 
defendants were liable for the damage caused as they had for their profit 
brought into the road a dangerous thing—-water at very high pressure— 
which had escaped and caused the damage. 

Mr. Sankey, K.C., and Mr. F. Gover appeared for defendants ; and 
Mr. McCall, K.C., and Mr. Marriott for plaintiffs. 

Without calling upon Counsel for plaintiffs the Court dismissed the 
appeal. 

In the course of his judgment Lord SUMNER said that, negligence having 
been negatived by the learned Judge. the question was whether in the 
circumstances plaintiffs had suffered injury or an invasion of their rights 
by a nuisance on the part of defendants. He thought that he might 
answer that question briefly by saving, in the words used by the Master 
of the Rolls in Midwood v. Manchester Corporation, that if that was not 
a nusiance he did not know what would be one. The decision in that case 
was binding on the Court, avd unless the two cases could be distinguished 
no more was to besaid. In his opinion the factsof that case were indistin- 
guishable from the facts in the Manchester case, and he also thought that 
it was indistinguishable from Kylands v. Fletcher. The argument that 
the principle of the latter case was only applicable as between 
owners of adjacent closes, and was not to be applied to two neigh. 
bouring owners of chattels not strictly adjacent or to parties who 
were cones of a highway was not well founded. In hig 
opinion, the doctrine of Rylands v. Fletcher was not limited to 
adjacent owners of land, but extended to such a case as the present. 
Defendants relied on the fact that thev came to the locus in quo first and 
that pleintiffs came afterwards ; and they contended that plaintiffs were, 
therefore, bound to take the place as they found it. 1f the argument 
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about taking a thing as one found it was to be applied, it ought to be 
assumed that those mains were sound. He, therefore, thought the 
defendanis' contention, based on the sequence of events, was illusory. 
Having referred to defendants! Acts of 1871 and 1884, he said that in his 
opinion it was clear that those Acts should be read as one Act with regard 
to anything occurring after the Act of 1884, even though the main in 
question had been laid before that Act. He therefore came to the 
conclusion that sec. 17 of the Act of 1884 must be read as meaning that 
nothing in that Act or the Act of 1871 should exempt the company from 
liability for a nuisance caused by them. The appeal must, therefore, be 
dismissed. a 

Lord Justice KENNEDY and Mr. Justice Bray delivered judgment to 
fhesame effect, and the appeal was dismissed with costs. 


| Re Crompton & Co. (Ltd). 


On Monday Mr. Justice Warrington heard the petition of the company 
for the sanction of the Court to a scheme of reconstruction. 

Mr. Younger, K.C., and Mr. H. E. Wright appeared for the company. 
and Mr. Clauson, K.C., and Mr. Carr for certain debenture holders who 
opposed the scheme. 

Mr. YouNGER said the matter came before his Lordship in a different 
shape from that in which he dealt with it on the last occasion. The 
matter then came before his Lordship in the form of a motion in a deben- 
ture holders’ action asking for the appointment of a receiver and manager 
‘on the ground that although the debentures said that a winding up was 
not to make the principal moneys payable when it was a winding up with 
.& view to reconstruction, they were, in fact, pavable. His Lordship 
came to the conclusion on the construction of the debentures that, what- 
ever the parties meant thev had not succeeded in giving effect to it, and 
he thought the case was one for the appointment of a receiver. His 
Lordship, however, directed that the appointment was not to be made 
for six weeks, in order that an appeal might. if decided upon, be entered, 
and in order also that the scheme now before his Lordship should be con- 
sidered. Both things had beendone An appeal had been entered but was 
not to be brought on if the scheme was to become effective, and the scheme 
had been passed by a majority of the creditors, The only opposition 
came from Mr. Clauson’s clients, who were the plaintiffs in the action. 

Mr. CLAUCSON said he would suggest a modification of the scheme to 
meet his clients’ views, and if that modification was accepted they would 
not oppose the scheme further. They desired a term inserted in the 
scheme that as regarded any debenture holder who had not voted in 
favour of the scheme and who at some period expressed his desire to 
have his debentures paid off, the company should pay them off. 


Mr. YOUNGER: I cannot assent to that: it isimpossible. [n 1913 the 
company not having been very successful in recent years, a scheme of 


reconstruction was prepared and propounded for the purpose of bringing 
in fresh capital to the company through the mcdium of the shareholders. 
By the scheme the company was to go into voluntary liquidation with the 
view of its transfer to a new company, who would issue debentures for 
£100,000 in exchange for the present debentures. The rate of interest on 
the debentures was to be increased from 5 to 5} per cent. The schome 
made the new company bound in respect of the debentures as if it were 
the old company, and it gave the debenture holders a charge on th- whole 
undertaking of the new company, and gave them all the security they had, 
and an acditional security as well. A meeting of the debenture holders 
was held when there were present 149 holding £74,000. In favour of 
the resolution there were 14 debenture holders present in person holding 
£8,550, and 121 present by proxy holding £51.850, altogether 135 holding 
£60,400. Against the scheme there were two persons in person holding 
£2,500. ard 12 persons by proxy holding £10,800, altogether 14 holding 
£13.300. So they had something in excess of the statutory demand. 
There was a sum of £50.000 brought into the Company, and the evidence 
showed that the effect had been to considerably increase the business of the 
company and profits largely in excess of the old were now being made. 

After hearing Mr. Clauson, his Lordship gave his decision and said he 
had to satisfy himself that the arrangement was such that a man of 
business would reasonably approve it. How was it possible for him to 
say that it was not * It seemed to him that although the arrangement 
was practically an arrangement which did take away somewhat from 
the strict rights of th: creditors, it was his duty to sanction it. He 
therefore sanctioned the scheme, and he made an order staying all 
proceedings in Mr. Blair's action (the debenture holders’ action) on payment 
of his costs in that action and on the petition, and discharged the receiver. 


Osram Lamp Works (Ltd.) v. Gabriel Lamp Co. and Geo. Davis. 


In the Court of Appeal (the Master of the Rolls. Lord Justice Buckley 
and Mr. Justice Channell) on Tuesday, plaintiffs appealed from an order 
of Mr. Justice Eve in this action for injunction to restrain an alleged 
infringement of patent relating to incandescent electric lamps. The 
point at issue was as to plaintiffs’ right to have further and better 
answers to two interrogatories, [t was contended that, defendants 
themselves being (as they had stated) ignorant of the process of manu- 
facture, plaintifis ought to be allowed to obtain from defendants particu- 
lars of the source from which the lamps came, as they would thereby be 
able to ascertain the process of manufacture. Mr. Justice Eve did not 
think that the information asked for was proper subject matter of 
interrogatories, and he, therefore, dismissed the summons, with costs. 

At the conclusion of the arguments their Lordships allowed the appeal. 
holding that plaintiffs were entitled to have the interrogatories in ques- 
tion answered. 


| 
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| CURRENT TRADE LITERATURE. 

[Special reference is made to a number of new lists in the Art Supplement 
pages of this Section]. 

BENJAMIN LIGHTING SPECIALITIES.—The Benjamin Electric (Ltd.), 
Rosebery-avenue, London, E.C., have ready section list No. 54, 
dealing with Benjamin steel reflectors and Benjamin porcelain 
Goliath lamp-holders for half-watt lamps. | 

" Mascolite " is the name of a material put on the market by 
Mitchells, Ashworth, Stansfield & Co., Old Bailev, London, E.C., for 
reducing vibration and deadening sound in machinery foundations, 
&c. We understand that it is insect and fire-proof and is also 
suitable for use under the conductor rail insulators of electric rail- 
ways for chair pads and other permanent way purpores. Interested 
engineers should apply for copies of two new leatlets which the 
company have just issued describing this material. 

St. MARYLEBONE's " SPECIAL OFFER."—" Upon receipt of your 
instructions, we will send you an electric iron, toaster or kettle, as 
illustrated herein, and add 5s. to vour account for electricity each 
quarter until the amount is paid off. No separate account. No 
charge for interest on amount outstanding." This message appears 
on the front of a neat four-page pamphlet which Mr. Seabrook has 
sent out with all the March quarter's accounts, and we expect to hear 
that many consumers have taken advantage of this unique offer. 

G.E.C. PrBLIcCATIONS.-— Angold. bulletin 6a, fully describing the 
Angold magazine tlame arc lamps; pamphlet C 1,791, giving par- 
ticulars of the various types of " Demon-grip " continuity fittings ; 
leaflet L 1.805, on the Witton 44-volt dry battery; and leaflet 
L 1,782, dealing with the “ Geeko " companion set, are to hand, and 
copies will be supplied to the trade on application. 


BUSINESS NOTICES. 


Messrs. Gillespie & Beales, Amberley House, Norfolk-street, 
London, W.C., inform us that thev have recently placed upon the 
market a line of conduit of unusually heavy quality and good finish. 
Ic will Le known as “ G. & B." conduit, and prompt delivery can be 
given of all the usual sizes with a full range of corresponding fittings. 

Messrs. John Dagdill & Co., of Failsworth, have opened large show 
and sale rooms for their patent movable tittiags at 414, Mosley-street, 
Manchester. Catalogues with discounts of allied goods are invited. 

Messrs. P. K. Osterman & Co. have commenced business at 5, 
Bond-street, Vauxhall, London, S.W., as mechanical and electrical 
engineers, repairers of dvnamos, motors, &c. Telephone: 1,422 Hop. 

Patent Development.-—The proprietors of patent No. 7,0451911, 
relating to " Continuous electric current generators with separate 
excitation," desire to make arrangements for working same in Great 
Britain. or for the granting of licences. Applications to Messrs. 
Brewer & Son, 33, Chancery-lane, London, W.C. 

The owner of patents Nos. 4027 1900, for " Improvements in 
wireless telephony," 10,082.1909 and 10,083.1909, for “ Improve- 
ments in marine signalling apparatus," is desirous of negotiating 
for the granting of licences under the patents. Apply to Messrs. 
Llovd Wise & Co., 10, New Court, Lincoln's Inn, London, W.C. 


Sale by Auction.—Messrs. Horne & Co., 35, Old Queen-street, 
Westminster, S.W., will sell by auction at the Royal Arsenal, Wool- 
wich, on 23rd inst., at lIl a.m., some obsolete and unserviceable 
stores, including quantities of iron, steel, copper, zinc, electric cable, 
electrical instruments, &e. May be viewed on Monday, Tuesday 
and Wednesday previous to and on morning of sale. Catalogues 
from the War Office, Whitehall: Ordnance Office, Tower; and 
Ordnance Office, Reyal Arsenal, Woolwich. See advertisement. 


BANKRUPTCIES, LIQUIDATIONS, &c. 
Claims against Chas. Blake (trading as the Bilston Electrical Co.), 
4, Church-street, Bilston, are to be sent by April 22 to Mr. S. W. Page, 
39, Lichtield-street, Wolverhampton. 
The Electromobile Co. (Ltd.) is being wound up voluntarily, and 
Mr. 8. Cole, Sardinia House, Kingsway, London, W.C.. has been 
appointed liquidator. Meeting of creditors on April 16. 


PPAR UT UTS SUNT HEIN 
ELECTRICITY SUPPLY. 
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EXTENSIONS. 
Eastbourne.—At the meeting of tke Council on Monday it was 
decided to spend £4,656 upon the electric supp:y mains, so as to 
avoid the risk of breakdowns in the supply. 
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Hammersmith (London).— The Electricity Committee report that 
it is"necessary to take into immediate consideration the question of 
making provision to meet the increased demand for electrical energy, 
but before considering the various proposals for increasing the out- 
put of the undertaking, and before submitting a definite scheme to 
the Council, they recommend that thev be authorised to visit 
such electricity undertakings in the kingdom as may be necessary. 


E Leeds.— [n reference to our note under this heading in our last 
issue (p. 1095) we are informed that it is proposed to extend the 
Whitehall-road station to accommodate some 36,000 kw. of addi- 
tional plant. consisting of probably three 12,000 kw. units, together 
with the necessarv steam-raising and coal-handling plant. 

With these additions, the Whitehall-road station is estimated to deal 
comfortably with a maximum load amounting to 40,000 kw., and to 
provide for the future land is to be purchased in a suitable position for 
the ultimate erection of a second generating station of similar, or even 
greater (if necessary) capacity, the land being used in the meantime as a 
coal store to be used in case of emergency. 


Marylebone (London).—In accordance with the suggestion of the 
general manager (Mr. A. H. Seabrook) the Electric Supply Com- 
mittee has decided to carry out the following work during the ensuing 
financial year :— 

Reconstruction of switchboards at Manchester-square, £730; recon- 
struction of switchboards at Rathbone-place, £390; oil refining and 
filtering apparatus for the Oerlikon turbines, £120 ; apparatus for supply- 
ng clean and cool air to Parsons generators from the Oerlikon air filtration 
en £200; plant for increasing superheat capacity of eight boilers, 
«Uu. 

Wal;2H.— The Electricity Committee propose to extend the a.c. 
main from Marlow-street to Darwell-street sub-station at a cost of 
£1.015. and application is to be made for sanction to borrow £3,000 
for prospective mains extensions. 


Warrington.—The Council have received sanction to borrow 
£14.530 for the clectricity undertaking (£2,487 for buildings, £9,107 
for generating plant, switchgear and cables, £2,736 for boiler plant, 
and £200 for ferro-concrete bunker). 

The Electricity Committee have decided to make a contribution of 
£1.00) from the electricity undertaking and £2.500 from the tramways 
undertakiny in relief of the rates. 

Tos Board of Trade has permitted the Corporation to supply energy 
for working th» Sankey Canal Bridge. 


GENERAL. 


Dundee.—“‘orrection.—In our report of the proceedings of the 
Town Council in our issue of March 27 (page 1053) we stated that 
the decision to increase the salary of the city electrical engineer 
(Mr. H. Richardson) from £350 to £800, with increments of £50 a 
year up to £1,099, was subject to a condition that Mr. Richardson 
should azree to remain at Dundee for seven years. We are in- 
formed, however, that no such condition was attached to the decision. 


Leyton.— The Borough Surveyor has been instructed to obtain 
quotitions for wiring the Isolation Hospital. 

There is a surplus of £1,188 on the electricity undertaking for the year 
tnded March 31, compared with an estimated deficit of £368. The 
estimated surplus for the year ending March 31, 1915, is £565. 


London County Couneil.—On Tuesday the following loans for 
electricity purposes were sanctioned : Southwark, £10,087 ; Wool- 
wich, £1,000, 

Electrical Eryert.—ÀA special maintenance vote of £500 was passed 
a an annual retaining fee to Messrs. Kennedy & Donkin, to cover con- 
sultations In connection with engineering at the Greenwich generat- 
ing station, but as regards new constructive work at the generating 
"tation it was agreed that a commission of 5 per cent. be paid on the 
tertihed cost of plant, &c., up to £50,000 a year. and 4 per cent. on any 
txpenditure exceeding that amount, provided that the commission on 
Dew constructive work connected with the second stage of the extension 
at the yenerating station carried out substantially to specifications 
Pre pared hy the chief officer of tramways shall be 3 per cent. 1f the 
ement is entered into Sir Alex. Kennedy will give the work his 
Wrnal attention. 


London Electricity Supply Scheme.— At the meeting of the London 
outy Council on Tuesday the Special Committee on London Elec- 
incity Supply reported that Mr. C. H. Merz, who was appointed to 
advise upon the existing means for the supply of electricity in London, 
and to prepare an outline of à complete ultimate scheme for Greater 

ndon. &c., had been received, and would be ready for circulation 
to members of the Council on the [5th inst. The report is to be 
placed on sale at 2s. Gd. a copy, and will (it is stated) recommend 
that the bulk supply of the metropolis should be in the hands of one 

Y: that unnatural territorial limits should be abolished ; and 
that arrangements should be entered into with authorities outside 
the County af London, even ao far as Croydon. 


Lurgan.—4A Board of Trade inquiry was held last week into the 
application of the Urban Council for a provisional electric lighting 
order to enable them to establish electricity supply works in the 
district, at an estimated cost of £12,000. 

Technical evidence in support of the scheme was given by Mr. W. 
Pleasance, engineer for the scheme, and by Mr. T. W. Bloxam, of 
Belfast. "E 

Manchester.— Last vear the Council decided that the amount con- 
tributed to rates by each of the trading departments should be a per- 
centage of the capital expenditure, and the Finance Committee pro- 
posed at the meeting of the Corporation last week that 1 per cent. 
should be contributed by the electricity department, 5 per cent. by 
the tramways, and 1} per cent. by the gas undertaking. 

After discussion an amendment was carried that the contribution of 
each committee should be fixed for a period of three vears, the Gas Com- 
mittee to pay £50.000. Electricity £30,000, Tramways £100.000, and 
Markets £17.000. 

Marylebone.— ^ dispute has arisen between the Electric Supply 
Committee and the Electrical Power Storage Co. as to the mainten- 
ance of the Rathbone-place storage battery. 

The E.P.S. Co. is (the Committee report) not disposed to carry out the 
necessary works, alleging that the bad state of the battery is due to the 
Council's improper usage. The dispute under the contract is to be 
referred to the arbitration of an arbitrator to be nominated by the presi- 
dent of the Institution of Electrical Engineers. 

St. Paneras (London).— In reply to the Borough Council's applica- 
tion for a refund of the income tax overpaid on the electricity undes- 
taking for the past three vears, having regard to the new basis of 
assessment agreed upon, the Inland Revenue authorities state that 
as the Council did not appeal to the General Commissioners of 
Income Tax for the district in accordance with the instructions 
printed on the notice of charge, the tax was properly paid as assessed, 
and that there was now no power to re-open the matter. 

Stalyoridge.— The Stalybridge, Hyde, Mossley and Dukinield 
Joint Tramways and Electricity Board have increased the salerv of 
Mr. F. Schofield, the commercia] manager, by £20 rer annum. 

The board have informed Saddlewortk Council that they are prepared 
to supply them with electricity in bulk. 

Sunbury.—The Urban Council have consented to the granting 
of the proposed Feltham and District Electrice Lighting Order. The 
promoters will form a company as soon as an order has been granted. 


Warrington.—The Electricity and Tramways Committee has 
decided to increase the salary of the electrical and tramways 
engineer (Mr. F. V. L. Mathias) from £425 to £450 per annum with 
two subsequent annual increments of £25 each; and that of the 
tramways manager (Mr. J. Telfer) from £250 to £276 per annum. 


Wick.—Last week the Council agreed to give Edmundson's Elec- 
tricity Corpn. wayleave for an electric supply undertaking for the 
town. 


LIGHTING NOTES. 


Blackpool. — The Council have decided that electrical illuminations 
shall again be a feature of the autumn season and an estimate is to 
be got out of the probable amount required for carrying out the 
work. 


. Halifax.—At the recent annual meeting of the ratepayers of Upper 
Greetland parish it was decided to adopt electric lighting. 


Infirmary Lighting.—At the meeting of the Lambeth (London) 
Board of Guardians last week the Building Committee reported that 
the South London Electric Supply Corpn. offered to lay (free of cost) 
the necessary mains to give a supply of electricity for lighting and 
power to the infirmary and the lodge and the isolation block at 
Norwood, and to supply current at 3d. per unit for lighting and Id. 
for power. | 

The Committee was of opinion that that was a favourable opportunity 
to instal electricity in those institutions, and whilst thev were not pre- 
pared to suggest that such a step would lead to a reduction in the cost 
of lighting, they considered it would permit of a comparison being made 
between gas and electricity, and, furthermore, considered that clectricity 
was cleaner and more . calthy in an infirmary. They recommended that 
the ofterfof the company be accepted and that tenders for the necessary 
wiring and fittings be invited. The South London Electric Corpn. said 
the price quoted by them for the supply of electricity would remain in 
force for five years... A letter was also read from the South Metropolitan 
Gas Co. offering to re-model the whole of the fittings in the intirmary for 
£33. and both letters were referred to the Committee for consideration, 

Torpoint.—Last week the Council agreed to affix the seal to the 
agreement for the electric lighting of the town. | 


Workhouse Lighting.— Battle Guardians have decided to appoin 
a qualified engineer to inspect the electric lighting installation at the 
workhouse from time to time. 
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POWER AND HEATING. 


Electricity in Mining.— At the annual conference of the South 
Wales Miners’ Federation on Tuesday there was a long discussion 
on a resolution calling for the prohibition of the use of electricity for 
power in fiery mines. 

The resolution was submitted in consequence of the Senghenydd 
explosion inquiry. The danger of the emission of sparks from cables was 
emphasised by Mr. T. Richards, M.P., and it was pointed out that many 


newly-equipped collieries had installed electrical plant. The resolution 
was ultimately carried. 


7 TRACTION NOTES. 


TRAMWAYS AND LIGHT RAILWAYS. 


 Cardiff.—On Monday the Council refused to institute 
halfpenny fares on the tramcars. 


" L.C.C. Tramways.— The L.C.C. tramways at Woolwich have been 
connected up with the line to Abbey Wood, and through cars com- 
menced running on Sunday between the latter place and the Victoria 
Embankment. On the same day the Bromley-road line was opened 
as far as Bellingham-road, and through cars were run to that point 
(via Peckham and Lewisham) from Victoria. 

At the meeting cf the L.C.C. on Tuesday the chairman of the 
Finance Committee (Mr. R. C. Norman), in submitting the annual 
estimates, said the present financial position and prospects of the 
tramways undertaking deserved serious attention. 

For the first time the tramway undertaking had failed to provide out 
of the revenue of the year the full amount required for redemption, and 
the reserve fund would be drawn upon to the extent of £91,705 to make 
good the deficiency. It was hoped that the running of trailer cars, the 
lowering of fares and other recent efforts to mcet the convenience of the 
public would have a favourable influence on earnings, but it did not 


appear that the measures hitherto adopted had, so far, produced much 
im provement in the financial position, 


South Shields.— The Council have decided to extend the tramway 
system within the borough, at a cost of £8,000. 


TELEGRAPH AND TELEPHONE NOTES. 


P.O. Telegraphists’ Pay.—In a Post Office Circular issued during 
the week it is notified that the decision of the Postmaster-General in 
regard to the subject of pay reported upon by the Holt Committee 
s as follows :— 

Male counter clerks and telegraphists in London to remain practically 
as now, but for counter clerks the maximum has been increased from 62s. 
to 65s. In the provinces there are five grades of payment for sorting 
clerks and telegraphists. Males: maximum in cach division increased 
by 2s. per week. Females remain as now, both in London and the pro- 
vinces. 

Female telephone operators, London area, remain as now. In pro- 
vincial grades maximum weekly wage increased by ls. Tracers will 
receive an annual increase of 2s. per week up to a maximum of 52s., 
compared with ls. 6d. and 30s. respectively as at present. London 
inspectors of tracing will receive £185 a year against £180, with an annual 
advance of £7. 10s. to £215. 

Wireless operators are to receive 32s. per week for the first vear and 
35s. for the second vear; after passing the technical and manipulating 
examination and being placed on the staff 40s. per week, rising to 70s. 
per week by annual increments of 3s. Hours of duty 45 per week. 
Wireless overseers will receive £200 a year, rising to à maximum of £230. 

It is stated that an advance in the scale of wages has been made for the 
male and female supervising staff and in the engineering department. 


Radiotelegraph Notes.— There has been further progress in the 
establishment of wireless telegraphy in the district of the Congo, but 
it is found that atmospheric conditions are unfavourable due to the 
air of the district being highly charged with electricity.— Consular 
re port. 

It is announced that for the first time in Parliamentary annals 
radio-telegraphy has been utilised for the purposes of a division. 
Sir R. Balfour and Sir J. Martin, two Ministerialist members of 
Parliament) were on board the " Mauretania," on the way from 
New York to Liverpool. A wireless message urging them to West- 
minster to vote in the division on the Home Rule Bill reached them 
in mid-ccean, ard on their arrival at Liverpool they hurriedly caught 
the first train to London and arrived at the House in time to vote 
on the Government side. 


The Congo Telegraph Service.—The Eastern Telegraph Co. has 
recently participated in the formation of a Belgian company, with 
a capital of 4,000,000fr. (£160,000), to operate a 50-year concession 
from the Belgian Government for improving telegraphic communi- 
cation between Belgium and England and the Congo. It is proposed 
to lay a cable from Ostend to the Eastern Companv's station at 
Porthcurno, and another between Loanda and Banona (Belgian 
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Congo). It is expected that these new cables will improve the service 
and enable a reduction to be made in the present charges from 5f. 60c. 


to 3f. 12c. per word. 
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South Africa.—The “ British and South African Export Gazette " 
states that Ermelo (Transvaal) Council is likely to undertake an 
electric lighting scheme, but definite consideration is postponed for 
the present. 

Knysna (Cape Province) Town Council are in the market for electrical 
machinery and material for a lighting scheme for which expenditure has 
been sanc ‘tioned. 

The `“ African World " says the ratepayers of Beaufort West (Cape 
Province) have approved the proposal to spend £10,000 on a municipal 
electric lighting scheme. 

India.- " Indian Engineering ” says an automatic telephone 
exchange at Simla has recently been put into working order. 

Madura Municipal Council recently obtained preliminary proposals 
from firms who are prepared to send experts to prepare plans for a system 


of conveying refuse by electric haulage and for street lighting by 
electricity. 
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MISCELLANEOUS NOTES. 


Dinner.— The staff dinner of the Bournemouth & Poole Electricity 
Supply Co. took place at Bournemouth last weck. 

Mr. A. H. SANDERSON., J.P. (chairman of the company). presided, and 
amongst those present were Dr. J. Atkinson Hosker, J.P. (vice-chairman), 
Mr. E. LI. Ingram (chief engineer) and Mr. W. D. Brightman (secretary). 
After the dinner, which was cooked electrically. 

Mr. BRIGHTMAN proposed the toast of ©“ The Chairman, Vice-chairman 
and Directors," and said that, owing entirely to their chairman's instru- 
mentality (he being the founder of the company. which was started in 
1890) they were one of the most prosperous industries in Bournemouth. 

The CHAIRMAN, in the course of his reply, said in the cooking of the 
dinner (for 48 persons) 19-3 units were used, and those cost 2s. 44d. (at 
lid. per unit). The company were arranging an clectrical exhibition 
at the Havergal Hall, Post Office-road, from April 20 to April 25. at which 
electric heating and cooking would be demonstrated. 

Dr. Hosker and Mr. INGRAM also spoke optimistically of the future of 
the company. 

Electricians’ Demands.— The Electrical Trades Union claim that 
the London electrical workers are in a stronger position than when 
the strike commenced, and that a large number of firms have signed 
the Union agreement. 

Mr. L. G. Tate (secretary of the London Electrical Masters! Association) 
informs us that a rumour that Maple & Co. have signed the Union’s agree 
is incorrect. Mr. Tate also states that not one of the members of the 
Masters’ Association has signed the agreement. 

The London Building Industries Federation have decided to call out 
all their workmen employed where electricians are on strike. 

Elliotts’ Social.—Messrs. Elliott Brothers, of Century Works, 
Lewisham, London, S.E., and of Central-buildings, Westminster, 
S.W., held their annual social on Saturday last at the Blackheath 
Concert Hall, over 700 employés and friends being present. 

An excellent entertainment was provided for the first part by the 
Magpie Pierrots, the evening concluding with the ever-popular play 
“The Private Secretary," which was admirably performed. Refresh- 
ments were served in the interval, during which the Century Works 
Orchestra provided a capital programme of music. The company pre- 
sent included Mr. W. O. Smith and Mr. G. K. B. Elphinstone, the heads 
of the firm. 

Government Publications.— The following have been issued during 
the past week :— 

Civil Service Estimates, 1914-15, with Memo. by Financial Secretary 
to the Treasury, 44d. Public Records: 75th Report, 14d. Bill: Coal 
Mines, Id. Statutory Rules and Orders, 1914: Trackless Trolley, 


Ramsbottom System, 312. 14d. ; Do.. Rotherham System. 311. ld. ; 
Do.. Leeds Corporation System. 310, 13d. ; Do.. Bradford Honorin 
System, 309.. 14d.: Do., Dundee < ‘orporation System, 313, 11d. ; Motor 


Cars Order, Feb. 27. 1914. 306, Lid. 
ment Decisions by the Umpire, 1s. 4d. Trade Unions: Annual Return, 
Form No. 26, 21d. Statutory Rules and Orders, 1914: National Insur- 
ance, Subsidiary Employments Ireland Order, July 11, 1913, No. 314, 
lid.: National Insurance, Carlisle Insurance Committee Order, No. 315, 
11d.; Hull Corporation Tramways, No. 347, 11d. ; Bankruptcy Rules, 
1914, No. 343. 2d. Cape of Good Hope: Astronomer’s Report, 1913, 
11d. University of Glasgow : Finances Report for 1912-13, 44d. Boiler 
Explosion at Blair Iron Works. Dalry, Ayrshire, iid. 19th Annual 
Report of L.G.B. for Scotland, 1913 [Cd. 7.327 . 2s. 7d. Royal Commis- 
sion on Railways, 15th day's Evidence, March 13. 1914, Is. 1d. ; Factory 
and Workshop Orders, 1914, 2s. 4d.: Deeds of Arrangeme nt Rules, 
March 30, 1914. No. 416, I4d.: ditto No. 417 7, 11d. ; Greenwich Mag- 
netical and Meteorological Observations, 1912, 35. 5d. 


National Insurance: U nemploy - 
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TENDERS INVITED. 
E oy. TT 


Steam Turbine, Three-phase Alternator and Exciter. Wiring and Fittings. 
Leens City Council invite tenders for a Steam Turbine, Three- PENSHAW Parish Council require tenders by April 13 for the 


shase Alternator and Exciter, of 12,000 kw. capacity or there- supply and erection of Poles and Fittings for the electric lighting 
ibouts, running at 1.000 or 1,500 revs. per min., and Steam of the road from Victoria Bridge to Coxgreen. Specification, 
furbine-driven Surface Condensing Plant. Copies of general &c., from the Clerk, New Penshaw, co. Durham. 

onditions. specification and form of tender from the manager LoxpoN County Council invite tenders by 11 a.m. April 22 
of the department, Mr. C. Nelson Hefford, 1, Whitehall-road, for Electrical Installation at Wilson-street Elementary School, 
Leeds, Tenders to the town clerk, Sir Robert E. Fox, Town Islington, N. (about 218 wiring points). Specification, &c., 
Hall, Leeds, by 11 a.m. Monday, May ll. See advertisement. from the Chief Engineer, Spring-gardens, S.W. 


Tran rs and Switchgear. Tenders are required for Electric Lighting at the Working 
wan P ded TE invite PE for the supply of Men's Club, West LEEps. Particulars from the Secretary.. 


i : c C rters, Transformers and Switch- BRADFORD Corporation want tenders by April 23 for the 
e A Le es obtained at the Borough Elec- Electrical Installation required at the New Hall, Central Baths, 


trical Engineer's Office, Pine-grove, Bootle) are to be delivered Morley-street, Bradford. Specifications from the City Architect. 
to the town clerk (Mr. J. Henry Farmer) by noon April 22. Tramway Stores. . . 
extension Switchboard WicaAN Tramways Committee require tenders by April 18 for 
EDINBURGH Corporation invite tenders for Extension Switch- the supply of Tramcar Accessories, Tyres and Axles, Castings, 
board at McDonald-road station. Specification, forms of tender, Ironmongery, Overhead Line Material &c. Specification, &c., 
&c.. from the engineer (Mr. Frank A. Newington), Dewar- place, from the Electrical and Tramways Engineer. 
Edinburgh. and specification, general conditions and drawing Cables, Transformer and Switehgear. 
can be seen at, but not obtained from, the office of Sir Alex- Wican Electricity Committee want tenders by April 20 for 


ander B. W. Kennedy. 17. Victoria-street, London, S.W. Supply, laying, &c., of h.t. Three-core Paper and Lead-covered 
Tenders to the Town Clerk by 10 a.m. April 20. Armoured Feeder Cable and Transformer and Switchgear. 
Are Lamp Carbons Specification, &c., from the Borough Electrical Engineer. 


The Corporation of DUBLIN is prepared to receive tenders for | Cranes and Lifting Tackle. 
the supply of arc lamp carbons to their electricity undertaking The AGENT-GENERAL FOR VICTORIA is prepared to receive 
e tenders for Overhead Travelling Cranes for Sub-stations and 


for the period to end March 31, 1915. Specifications, &c., from nd | 
the City Engineer, 28 Castle-street, Dublin. Tenders to the, Lifting Tackle for Power Station for the Melbourne Suburban 
town clerk, Mr. Henry Campbell, City Hall, Dublin, by April 17. Railways. Specification and form of tender from the consulting 

engineers, Messrs. Merz & McLellan, 32, Victoria-street. West- 
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Electrical Ambulances. i . 
DvRHAM Corporation invite tenders for the supply of two deut d ne seh Em di t x the offices of the 
: es : ent-General for Victoria, :; urne- ! , W.C. 
Electrically-propelled Aluminium-lined Ambulances for cases | : jd Monday, April 27. elbourne-place, Strand, W.C., by 


of infectious disease and accidents. Specifications and parti- 
culars from the London agents of the Corporation, Messrs. 
Webster, Steel & Co., 5, East-India-avenue, Leadenhall-street, ! 


Motor, &e. 
| The VicroRiAN RAILWAYS COMMISSIONERS require tenders by 


11 a.m. May 20 for the supply of à Three-phase Slip-ring Electric 


E.C., to whom proposals are to be submitted. | we S phas t 
Switchboard, Distribution Board, &c. i ii pecifications, &c., from the Victorian 
oe Gas Department want tenders by April 16 for Railway Offices, Spencer-street, Melbourne. 
Switchboard, Distribution Board and Wiring. Particulars from Copper Wire, &c. 
the General Manager. The VicroRIAN RarLwavs COMMISSIONERS want tenders by 
Street Lighting ll a.m. May 13 for supply of 5 tons h.d. Copper Wire and 100 
i 20 | tons c.i. Scrap. Specifications from the Victorian Railway 


Matton Urban Council require tenders by 10 a.m. Apri for Offices, Spencer-street, Melbourne. 


for Lighting the district by Electricity. Gas or otherwise, 

hice eae e P from ihe Surveyor, Town Hall, Generating and Sub-station Plant. 

Malton. | The Town Clerk, TAURANGA (New Zealand) will receive 

Electrical and General Stores. i y Be 7 p.m. May 11 for the supply and: erection of 

Wiaax Electric Light Committee require tenders by April 18 ME SA a is Plant. Specifications, &c., from 

for supply of Electrical Accessories (including carbon and carbon essrs. H. W. Climie & Son, Engineers, Tauranga. 

brushes), brass and iron castings, cables, engine room stores, &c. Tramway Construction, &e. op 

Specifications, &c. from the Eleotrical and Tramways Engineer. MaRr1oUPOL (Russia) Municipality require tenders for the con- 
NorriNGHAM Electricity Committee want tenders by noon struction and working of an Electric Tramway in the town. 

April 16 for Engineers Stores, Cables and Mains Accessories. &C. , Applications, stating on what conditions the contract, would be 

for 12 months. Forms of tender from the Electricity Dept. undertaken, are to be sent by May 14 to the Administration 

Municipale, Marioupol, who will supply further information. 


Boiler, Conveying Plant, &c The Di i 
e D c P y . Š E 
WaLrHAMsTOW Urban Council require tenders by 5 p.m. pde pud E duse ius Madrid, invites tenders for the 
April 2 s Shed Dol ed Bin: ectric Tramway in Maprip. Tenders b 
pril 24 for Water-tube Boiler and Pipework, Overhe April 22. Local representation is practicall y 
kers and Conveying Plant and c.i. Circulating Water Pipes. Wireless Tel hv Stati P Cally necessary. 
Specifications, &c., from the Engineer, Mr. G. R. Spurr. Th ys ia y ions, "M 
Boilers, Economiser, Pipes, &c ee usc UE OF MARINE invite tenders for the 
9 , e r . 
Torquay Electricity Committee require tenders by noon Royal Dk re on aa e Stations at the 
April 20 for two Water-tube Boilers, Fuel Economiser, Pipes Gen nt de Ministry -of A Made L ee can be 
and Valves, Feed Tank and Induced Draught Fan and Motor. Seccion Ejecutiva 1 Material) del Estalo en E de la 
: : : - $ ` Mayor C ; 
de &c., from the Borough Electrical Engineer. Tenders must be accompanied by a voucher showing ds 
Wisi sGroR 1 Electricit and Tramways Committee require m Ue buen 00 2 DS ee m the case of the 
tenders by noon April 14 for one year's supply of motors and F coro letto: | e onik duque TE ih 
transformers. Specifications, &c., from the Borough Electrical the Junta Especial de Subastas at the said Minstiy-on May 21 
"ag Nini Engineer. "5 a. S for the Cartagena Station, and on May 5 at the same ies 
ine, rnator, &c. or the Ferrol Station. l 
TUNBRIDGE WELLS Corporation want tenders by 10 a.m. | Tramway Rails, &c. 
April 22 for 500 kw. Steam Prime-mover, Alternator and BiRMINGHAM Tramways Committee require tenders by 
Exciter and Condenser, with Air and Circulating Pumps. April 16 for supply of 2,700 tons of grooved girder fale and he 


Specifications, &c., from the Borough Electrical Engineer. pairs of fishplates. Specifications, &c., from the Manager 
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Generating Plant and Electrie Cranes. 

Tenders are required for four Electric Cranes and for the 
equipment of an Electrical Generating Station for the port of 
TANGIER. Communications to the President de la Commission 
Générale des Adjudications et des Marches. Dar-En-Niaba. 
Tangier, before April 18, and specifications will be sent to 
approved applicants. 


Electric Railway Construction. 

Tenders will be received up to May 16, at the DIRECTOR OF 
PvBLIic Works, Lisson, for the Construction and Working of 
an Electric Railway between Lamego and the left bank of the 
River Douro. The length of the line will be about 7} miles. 
Foreigners are allowed to tender provided that they declare 
their readiness to be governed by Portuguese law. 


RUIN UTE ATH 
TENDERS RECEIVED AND ACCEPTED. 
aaa I OO TOE TLLA EET 


SHEFFIELD.— The following tenders have been accepted by the 
City Council :— 

B. G. Smith, electric goods lift, £86. 10s. ; Medways Safety Lift Co., 
automatic passenger lift, £310 ; A. Revrolle & Co., 30 sets transformer 
protection gear, £198; W. T. Glover & Co., cable (to be made from 50 
tons of h.t. copper wire and 40 tons of lead) at prices quoted. 

The contract with A. Revrolle & Co. for the supply of 14 panels of 
e.h.t. three-phase sub-station switchgear at £1,682 is to be extended by 
ordering a further 14 pancls at the same price. 
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SHOREDITC 1 (LONDON).-—For the supply of e.h.t. and Lt. switchgear 
the Borough Council received the following tenders :— 

British Westinghouse Co. (recommended), £2,352 (extra for i.t.e. circuit- 
breakers, £145); Crompton & Co., £2,580; A. Revrolle & Co.. £3.055 ; 
Johnson & Phillips, £2,906 ; Spagnoletti (Ltd.), £2,832 ; Edison & Swan 
Co., £2,448 ; Switchgear & Cowens, £3,565 ; British Thomson- Houston 
Co., £2,761 (extra for it.e. circuit-breaker), £105); Siemens Bros. 
Dynamo Works, £1.947 (extra for i.t.e. circuit-breakers, £162); Bertram 
Thomas, £1.049 (extra for i.t.e. circuit-breakers, £205); Ferguson, 
Pallin & Co., £2,557 (extra for i.t.e. circuit-breakers, £136). 

ST. Pancras (LONDON).—The Borough Council has received the 
following tenders for the supply of (a) 60,000 pairs 16 in. and (b) 
140.000 pairs 12 in. open-tvpe arc-lamp carbons during the ensuing 
year :— 
` Sloan Electric Co.. (a) £186. 17s. 6d. and (b), £483; H. Tuchman. 
£204. los. and £444. 10s.; Henrion Carbons, £194. 9s. 2d. and 
£502. 16s. 8d. ; Ship Carbons (Ltd.), £199. 12s. Id. and £516. 5s. : W. 
Geipel & Co., £200. 8s. 4d. and £518 ; Crompton & Co., £206. 185. 4d. and 
£534. 6s. 8d. ; G. Braulik, £212. 17s. 6d. and £550. Is. £d. : Electrical Co., 
£218. lls. 3d. and £564. 13s. 4d. ; Siemens Bros, & Co., £237. 10s. 5d. and 
£612. 10s. ; and General Electric Co., £282. 15s. and £735. 

The Electricity Committee accepted the tender of the Sloan Electrical 
Co., and also the tender of the General Electrical Co. for 50,060 pairs of 
flame are carbons for Angold lam ps, at £216. 5s., and Siemens Bros. & Co., 
for 1,500 pairs of flame arc carbons for Beacon lamps, at £13. 6s. 

LowpoN County CovrvNcr.—The Council have accepted the 
tenders of the fcllowing firms for electrical sundries for their asylums : 

Cox Walkers (Ltd.), A. F. Goodwin & Co., Edison & Swan United 
Electric Light Co., General Electric Co., Falk, Stadelmann & Co., Geo. 
MacLellan & Co., Veritys Limited, Wm. White & Co., Siemens Bros. 
Dynamo Works and British Thomson-Houston Co. 

HAMMERSMITH (LoxpoN).— The Borough Council have accepted 
the tender of the General Electric Co. for the annual supply of 
electrical goods, and that of the Dussek Bitumen Co. for insulating 
compound. l 

BuRTON-ON-TRENT.— The Electricity Committee have accepted 
the tender of the British Westinghouse Co. for turbines, £4,793. and 
switchboard extension, £370 ; and Aiton & Co. for pipework, £203. 

The Electrical Supplies Co. have removed to 53, Victoria-street, 
Westminster, S.W. Telegrams: Elecsplico Vic London ; telephone: 
Victoria 5865. 

WaLSALL.—The tender of Johnson & Phillips has been recom- 
mended for acceptance at £101. 10s. for the supply of a transformer, 
and the tender of Callender's Co. for laving a new main from Marlow- 
street to Darwell-street. . 

WaRRINGTON.—The tender of Crompton & Co. has been provision- 
ally accepted (at £100. 7s. Gd.) for the supply of a 35 kw. dynamo. 

MANCHESTER.— The General Electric Co. have received an order 
from the Corporation for 12-amvere Angold magazine lamps for 
lighting Oxford and Peter-streets. 

WTFORD.— The Electric Lighting Committee of the Urban Council 
propose to renew their contract with W. F. Henley s Telegraph 
Works Co. for the supply of cables for another year 
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BRADFORD.—The following tenders have been accepted for the- 


Valley-road station : 
Ferranti (Ltd.) e.h.t. switchgear, £684. 14s. 3d. : British Westinghouse 
o., Lt. switehgear, £193: and four 4.000 ampere automatic circuit- 
breakers, £332; Davenport Engineering Co., construction of two cooling 
towers, £4,994; Musgrave & Co., erection of three induced draught fans 
£1,250. 

ROTHERHAM.—The tenders of the British Westinghouse Co. 
(at £7,925. 10s.) for a turbo-alternator, and that of the British 
Thomson-Houston Co. (at £2,755) for a rotarv converter have been 
accepted by the Electric Lighting Committee. 

IstiNGTON (LoxpoxN).— The Lighting Committee have placed an 
order with Witting & Partners for erecting additional cooling towers, 

TRAcTION Lamps —Manchester Tramways Committee have decided 
to once again use Tantalum traction lamps for the ensuing 12 months. 


West BnoMwicH —The Council have ordered a spare armature 
from C. A. Parsons & Co. at £1,000. 


SCHOOL LiGHTING.—London County Council received 11 tenders 
(varying from £257 to £399) for wiring the Upper Marvlebone-street 
school. and the lowest (that of Napier Kimber, Ltd.) has leen 
cccepted. 

For wiring the Brockley secondary school the tender of John C. 
Christie (at £552) has been accepted. 

Leicester Education Committee have accepted the tender of Gent & 
Hurley (at £1.157) for the supply and erection of electric generating plant 
at the Desford industrial school. 

METER CoNTRACTS.—Messrs. Chamberlain & Hookham have re- 
ceived the following contracts for meters for the ensuing year : West 
Hartlepool, Pembroke, Halifax, Barrow, Mansfield, Newport and 
Eclfast Corporations. 

Lamp Contraets.— Siemens Bros. Dynamo Works have received a 
contract from the Middlesbrough Corporation for the supply of 
“ Tantalum,” " Wotan” and " Carben ". lamps during the vear 
eiading March 31. 1915 ; also a contract from the Asvlums Committee 
of the London County Council for the supply of 7 Tantalum ` and 
" Wotan " lamps. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 

The following abstract from some o! the specifications recently published have been 
specially compiled by Messrs. MEv/nuRN, Eris & Prycr: Chartered Patent Agents, 
70 and 72. Chancery-lane, London. W.C. 

Whenever the date applied for di ters from the date on which the applicattor was lodeed 
at the Fatent O7icz the former ts given in brackets atter the title. 


1912 SPECIFICATIONS. 
22.375 Hay & SuLLIvAN, El:ctrical resistances. (183 3) . 


1913 SPECIFICATIONS. 
3,344 Siemens & HaArtsKE Axt.-Ges. Circuit arrangements for junction lines at auto- 
matic and semi-automatic telephone exchanges. (10 2. 12. ) 
3.431 Siemens & HarskE Axrt.-Ges. Circuit arrangements for autcmatic or semi-- 
automatic tslephone systems in which there are several lines to a station or 
group of Stations. (9.2 12.) 
5,734 B.T.-H. Co. (Allgemeine Elektricitats Ges.) Electric recording devic:s. 

Relates to electric recording devic:s. The production of different colours by this 
invention is eftected either by using the same electrolyte and different electrodes or 
different electrolytes and the same electrode. Fotassium ferrocyanide and potas- 
sium iodide being particularly suitable as electrolytes. 

5.854 Snow. Apparatus for signalling to or communicating with or stopping trains and 
locomotives on railways, and for other analogous purposes. 

5,926 Newton & Newton Bros. Dynamo-electric machines. 

6,136 Scott. Methods of startine the arcs of electric furnaces. 

6,169 BENDIXEN & GonDRuP. Timing device for use in connection with electric switches 
and for other purposes. 

6,186 ALLARD. Electric train signalling and controlling systems. 

6,369 P & TURNER. Telephone exchange systems. (Cognate application, 

, /13.) 

6.602 BrtApoN. Electric battery lamps. 

9,986 Hastincs. S l ctiv> syst m of telepkeny. 

12.060 Siemens & HALSKE Axt.-Ges. Telephone syst: ms. (25/5/12) 

12.076 DitcHAM & GRINDELL-MATHEWS WIRELESS TELEPHCNE SYND., LTD. Apparatus 
for use in wirelcss t-le phony. 

12,129 ges Evectric HEATER Co. & Kratr. Apparatus for heating liquids elec- 
trically. 

12.157. DiTcHAM & GRINDELL-MATHEWS WIRELESS TELEPHONE Synp.. LTD. Switching 
arrang: ments for use in wireless telephony and wireless teleeraphy. 

14.229 TELEPHON APPARAT FABRIK E. ZwiETUSCH & Co. Telephone exchange or other 
Switching syst ms. (57 12.) 

14.427 FRiED. Krupp AkT.-GEs. GRUSONWERK. Magnetic separators. (157/12) 

R-lat:s to magnstic separators. Adjustment of ficld cf separator effected by 
constructing the armature of disc-shaped members distribut: d adjustably alcng a 
horizontal axis about which the armature rotates, and by fciming the underlying 
marnztic pole with a longitudinally inclined surfac2 or upper fc>. 

15.286 SUNDERLAND. Joining or bonding the junctions of metallic sheathing or armour- 
ing of electric conductors. (Addition to 22.50.11.) 

16.641 Soc. p'EtEcrRICITE NiL MELIOR & CoLas, Railway signalling apparatus. (20 7/12. 
Addition to 827 10.) 

17.713 Siemens Bros. & Co. (Siemens & Halske Akt.-G.s.) Electric lamp signalling. 

Relat:s to electric lamp sienalling. The permission giving signal is given by a 
lamp connected in parallel with the danger lamp. The resistanc:s of the two lamps 
and a r:sistanc» in s¢rics with the source of current are so adjusted that the danger 
lamp is not vizibly luminous while the circuit of the p:rmizsicn giving lamp is closed. 
but becomes so when th? circuit is opened. 

19.268 Ruston. Electric clocks. (Addition to 10,100.13.) 
28350 Bairo & Son & Bairo, Bill siznalling apparatus. 


1914 SPECIFICATIONS. 
340 HART, lectric switches. 
1.729 Bi&cH. Connections and fittings for electric conduits.. 
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FINANCIAL MATTERS. 


EBONA AA 


MUNICIPAL ACCOUNTS. 


Adelaide (South Australia).— The accounts of the Municipal Tram- 
ways Trust for the half-year ended Jan. 31 last show that the total 
advances from the Government for the construction of the electric 
tramways is £1,355,871, and the total repayments for sinking fund 
amcunt to £86,346, while £58,039 has been contributed to reserve 
for renewals and £6,004 to reserve for insurance. 


represented their value. 


The half-year's traffic receipts were £161,660, and sundry receipts | 


£2,060, total working expenses were £101,477, and gross profit was 
£62,243. 11s. 4d. The statutory charges for the half-year amounted to 
£61,154. 12a. 7d., so that there is a net surplus of £1,475. 18s. 9d. The 


working expenses included an increase of £5,000 in wages for the half- 


year. 


Dundee.—The gross profit on the electricity supply department : 


for 1913 was £24,931 (decrease £1,465). 

The decrease is accounted for by concessions in prices (the average 
price having been reduced from 1-42d, to 1-25d. per unit) and increase of 
working costs from £22,970 to £27,459 (largely due to an increase of 40 
per cent. in cost of fuel). Units sold were 10,050,880 (compared with 
8,354,466). 

The gross profit of the tramways department was £25,623 and the net 
surplus was £10,764 (increase £2,300). Operating costs were 6-96d. 
(7-08d.) per car-mile, and traffic revenue was 11-19d. (10-98d.). Pas- 
vngers carried were 17,734,162 (increase 700,000). 


Launceston (Tasmania).— The ahnual report of the city electrical 
engineer (Mr. R. J. Strike) shows that the gross revenue of the elec- 
tric light and power department for the year ended July 31, 1913, 
was £21,666. 

The increase in lamp connections during the year was 2,192, equiva- 
lent 30-watt lamps. The revenue from private lighting was £11,392, from 
power £4,813, and from heating £958. Working expenses (including 
renewals to plant, lamps, &c.) were £7,924, and the balance was £13,619. 
After providing for interest and sinking fund the net surplus was £5,676, 
against £4,088. Capital expenditure to date is £184,623, and £22,971 
has been written off. Total connections were equal to 3,949 kw., in- 
crease 26] kw. Average revenue from all sources was 2:112d., and costs 
(including capital charges) were 1-57d. per unit sold. 

The revenue of the tramways branch was £17,127, increase £2,344 ; 
working expenses, repairs, &c., were £13,226, and the net surplus was 
i096. On July 31 the route mileage was 7-321, against 5°774 miles on 
July 31, 1912. The total capital expenditure is £68,178. 


Marylebone (London).—The accounte of the electricity department 
for the three months ended December last shows an increase of 
409,43] units in the output, the total being 5,391.954. 

The average price obtained was 2-98d. (against 3-24d.) per unit, so that 
the gross revenue is slightly less than in the corresponding quarter of 1912 
. £65.97]. against £66,157). In the case of consumers in flats where there 
is a bulk supply to the owners, and current is used for lighting only, the 
greater number of hours of sunshine and the warmer temperature (com- 
pared with the corresponding quarter of 1912), there was a reduction in 
the consumption of current, the income from this source being 124 per 
cent. less, but in cases where the department gained direct access to the 
tenants and induced the use of current for heating and cooking the in- 
Come increased by 13 per cent. Also the improved efficiency lam ps used 
| affected the lighting consumption. 

F oF the nine months to December, 1913, the total sales amounted to 
11,360,569 units (compared with 9.932,5?4 in the corresponding period 
of 1912), increase 8.7 per cent., and the gross revenue was £129,481 
(£123,859), increase 4-54 per cent. Working and general expenses were 
£54,346 (£51,468), leaving a credit balance of £75,135 (£72,391), increase 
£2,144. Gross profits for the quarters ended June, September and Dec- 
ember, respectively, were £16,605. 5s. 3d., £13,386. 12s. 2d., and 
£45,143. 13e. Total £75,135. 10s. 8d. 

For the year ending March, 1915, the Electric Supply Committee 
estimate income £222,110 and a credit balance of £6,578, after providing 
for working expenses, capital charges, &c. 


Melbourne (Victoria).—The accounts of the Electric Supply Com- 

mittee for the year ended Dec. 31 show gross revenue £150,356, and 
working expenses £74,076, leaving gross profit £76,280. 
Interest, commission and exchange absorbed £21,340; sinking fund 
he 1 per cent, £6,108; depreciation and renewals, £27,164: and 
ohn and discount on account of loans, £844, leaving a net balance of 
^hi Se Gross revenue exceeded that of the previous ycar by £20.080, 
Chictly due to increases in sale of current for lighting (£11,264) and for 
and heating (£7,662). The expenditure on capital account now 
Otals £761,527, including £88,937 spent during the year, and the net 
Capital expenditure stands at £610,826. | 
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COMPANIES' MEETINGS AND REPORTS. 


d 


BRITISH WESTINGHOUSE ELECTRIC & MFG. CO. (LTD.,—At the 
meeting on Monday the chairman (Mr. J. A. Bryce, M.P.), after making a 
feeling reference to the death of Mr. Geo. Westinghouse, said the scheme 
for the reduction of the capital was sanctioned by the Court. He gave 
an analysis of the year's accounts, and said their investments in the Clyde 
Valley Electrical Power and the Traction & Power Securities Companies 
Both those securi'ies continued to improve, 
and there was reason to hope that before long the former would be in a 
position to enter upon a dividend-paying stage, while the latter had 
recently declared a small dividend at the rate of 4-6d. per share (about 
2:8 per cent). The net profit was £106,493. 13s. 2d, aga'nst 
£41,074. 2s. 6d. in 1912. The directors had placed £50,000 to general 
reserve, leaving £56,493. 13s. 2d., out of which they recommended pay- 
ment of a dividend at the rate of 5 per cent. on the preference shares, and 
the carrying forward of £6,493. 13s. 2d. The company, in common with 
other kindred concerns, had had a favourable vear, better than they had 
reason to hope when he addressed them at the last annual meeting, 
though there were indications at that time of an appreciable improve- 
ment over the year 1912. Orders had come in well, and at somewhat 
better prices. Perhaps the most important order secured by them was 
that from the London & South-Western Railway Co. for train equip- 
ments in connection with the electrification of their suburban traffic. 
Compared with those of 1912, the orders received for apparatus of their 
own manufacture showed an increase of 40 per cent. Whether the 
current year would prove to be as favourable as last, it was too soon to 
hazard an opinion, but the first three months did not show any appre- 
ciable falling off. "l'here were indications of a slackening in trade gener- 
ally. The directors were taking advantage of every opportunity to in- 
crease the business of the company both at home and abroad. Very 
friendly relations exist between the company and the Westinghouse 
Continental companies, and an increase in their business owing to those 
connections might be anticipated. 


BRUSH ELECTRICAL ENGINEERING CO. (LTD.}—The profit and loss. 
account for 1913 shows (after providing for general charges, main- 
tenance of plant and buildings, and interest on the debenture stocks), a 
net profit of £20,061. 14s. 9d., a result due primarily to more satisfactory 
prices having ruled. Of the profit £12,351. 17s. 5d. is to be applied in 
writing down the property account to provide for depreciation in respect 
of the last two years, and the balance (£7,709. 17s. 4d.) in reduction of the 
amount standing to the debit of profit and loss account. The scheme for 
reduction of capital will now be proceeded with. The directors are of 
opinion that the profits may be materially improved if the company is en- 
abled properly to exploit the Ljungstrom steam turbine, for which it holds 
manufacturing rights. The first turbine of this ty pe which is installed at the 
Willesden power house of the North Metropolitan Electric Power Supply 
Co., has been taken over as a permanent unit of the station equipment. 
The invention is an important one which has aroused much interest by 
reason of its novel design and great economy in steam consumption, 
Valuable orders for turbines of this type have already been teccived and 
are in course of execution, but to develop the business to the best advan- 
tage will involve some capital expenditure. The directors are giving 
their consideration to various alternative methods of dealing with this 
important development. So far. the volume of business during the 
current vear has been well maintained, and the outlook continues 
favourable. 


CALCUTTA TRAMWAYS CO. (LTD.)—' The traffic receipts for 1913 were 
£225,339, ayainst £215.271 for 1912. Notwithstanding the increased 
mileage run, the operating expenses in Calcutta show a reduction of 
£6,523 compared with 1912. This is due to the reduction in power 
expenses, partly due to the increased efficiency of th^ plant after the 
thorough overhauling in 1912, and partly due to the exceptional expen- 
diture in connection therewith charged in the accounts for that vear. 
The net revenue is £113.271, which is brought up to £1 17897 by adding 
previous balance. Debenture interest absorbs £15,750. and preference 
dividend £12,156, and after deducting £15,000 for reserve, and £1.215 
placed to staff provident fund, £8,405 is carried forward, after paving 
93 per cent. for the vear on the ordinary shares (against 74 per cent, for 
1912). In order to provide for the expenditure which is being incurred 
in further increasing the efficiency of the power station, including the 
provision of a new sub-station, the directors have issued 2.705 preference 
shares (balance of the 20.000 shares offered to the shareholders in 1907 ). 


CANADIAN GENERAL ELECTRIC CO. (LTD)—The profit for 1913 was 
$2,029.898. and after deducting $470.933 for depreciation and. 8222.654 
for interest the net balance was $1.336.309, Deducting dividends on 
preference and common stock at rate of 7 per cent. per annum anda 
bonus of 1 per cent. on the common stock (amounting in all to $776,634) 
the surplus earnings were $559,675, of which $328,134 has been added to 
reserve and 8231,541 to the balance of 8682.390 at credit of protit and 
loss, increasing the reserve to 82.700,000 and the total surplus to 83,613,932. 
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EGYPTIAN DELTA LAND & INVESTMENT CO. (LTD.)—In the directors’ 
report for 1913 it is stated that there were 77 consumers of electric light 
an Meadi, and to meet the increased demand a new Diesel set had been 
erected and would shortly be working; at the same time the storage 
battery had been doubled. 


. INDIAN ELECTRIC SUPPLY & TRACTION CO. (LTD )—The report for 
1913-states that the surplus on the year’s working in Cawn pore (including 
£248 for interest) was £10,145, against £8,458 in 1912, and, including 
further interest in England and transfer fees, the total is £10,161. London 
expenditure was £1,335, against £746 in 1912, and, after providing for 
debenture interest (£3,600) the net profit was £5,226, which, with £1,834 
brought forward, makes £7,060. The directors have placed £3,000 to 
reserve, and they recommend payment of a dividend of 4 per cent. for the 


year, carrying forward £939. 


MARCONI WIRELESS TELEGRAPHCO.OF AMERICA.—The report for the 
11 months to Dec. 31 last states that the surplus is $178,251 and that it 
was necessary to make very large and unusual expenditures during the 
vear. ‘These expenditures aggregate over $60,000, and were caused by 


‘dismantling of sundry ship and land stations, increased ship and main- 


tenance expenses to bring the ship stations up to standard required by 
the Government, &c. Another important matter which made a con- 
siderable difference in its balance-sheet was the number of large orders 
unfilled, both on private contracts an1 contracts with the United States 
Government. Since the close of the vear the majority of the orders have 
been filled, and profits assured for the current vear. [tis also stated that 
the work of erecting the high-power long-distance stations is progressing, 
and, unless unforeseen circumstances should arise, the directors hope they 
will be completed and open for business early in the summer. Entirely 
new construction problems had to be dealt with. new apparatus and new 
equipment designed and fabricated. Serious delay was caused by the 
manufacturers, who failed in some cases to furnish apparatus and equip- 
ment in time, and in other cases the machinery, &c., when completed, 
failed utterly to stand the tests necessitating Its being rebuilt. As to the 
Pacific stations, everything seems favourable to the company being able 
to start service with Honolulu prior to June ]. Nothing much has been 
done in regard to the proposed Philippine station, because of many 
obstacles placed in the wav of securing concessions and rights from the 
United States and insular governments. A bill, however, has just been 
passed by the Philippine Assembly granting the company, subject to the 
approval of the Secretary of War, the right to erect a high-power station 
which will work with Honolulu, Japan and China, and they hope at an 
early date to receive the approval of the War and Navy Departments 
enabling them to proceed with the work. The Imperial Japanese high- 
power station, which was being constructed to work in connection with 
the Honolulu high-power station, was not vet completed. Land had 
been purchased at Chatham and Marion, Massachusetts, the former for 
à transmitting station and the latter for a receiving station. for high- 
power work with Norway. The Norwegian Government station also is 
now under way. Satisfactory arrangements have been completed with 
the Western Union Telegraph Co., under which connection will be made 
between its main operating rooms in New York, San Francisco, Boston, 
&c.. and the company's new high-power stations in New Jersey, Cali- 
fornia and Massachusetts. 


NEW COMPANIES, MORTGAGES & CHARGES. 


NEW COMPANIES. 


BIRMINGHAM GUILD (LTD.) (135,010.)—Reg. April 2, capital £12,500 
in £1 shares, to take over the business of the Birmingham Guild (Ltd.). 
to carry on the business of architects, electrical engineers and contractors, 
gas fitters, metal workers, &c. Private company. First directors are 
E. R. Gittins, W. B. Kenrick, C. A. L. Roberts and R. H. Roberts. 


A. W. BEUTTELL (LTD.) (135,006.)—Reg. April 2, capital £10.000 
in £1 shares (5,000 6 per cent. cumulative preference), to take over the 
business of an electric light, power, illuminating and installation engineer 
and contractor carried on by A. W. Beuttell. Private company. First 
directors are A. W. Beuttell (governing director) F. Woodbridge and 
G. A. Houghton. Reg. office: 8, Army and Navy Mansions, 109, 
Victoria-street, S.W. 

CLEARTONE ANTISEPTIC TELEPHONE DRUM (LTD.) (134,862)— Reg. 
March 26, captial £1,000 in £1 shares, to carry on the business indicated 
by the title, and that of manufacturers of and dealers in paper appliances, 
&c., and to adopt an agreement with R. C. Belt, R. F. Popham and H. 
Davidson. Private company. First directors are R. €. Belt, H. 
Davidsona nd-R. F. Popham. Reg. office : 59-61, New Oxford-st., W.C. 

DERRYGONNELLY ELECTRIC SUPPLY CO.(LTD.) (4.123.)—Reg. in Dublin 
on March 28, capital £500 in £1 shares, to carry on the business of elec- 
tricians, mechanical engineers and manufacturers, workers and dealers 
in electricity, &c, First directors are Ð. Elliott, T. Smyth, D. Smyth, 
W. J. Weir, G. MeBrien, P. Leonard, W. Robinson, H. Fletcher, P. 
MeGourty and Rev. P. McQuaid. Reg. office: Derrvgonnelly, Co. 
Fermanagh. i 

BLEOTROLYSERS (LTD.) (134.651)—Reg. March 18, capital £2,200 
in 2.000 preference shares of £1 and 4,000 ordinary shares of Is. each, to 
acquire from J. T. Niblett certain inventions for improvements in elec- 
trolvtic apparatus, a method of and means for producing a bleaching, 
disimfecting, deodorising and preserving agent, and in apparatus for 


bleaching fabrics, together with the patents to be granted in respect 
thereof, to carry on the business of electricians, engineers, &c. Private 
company. First directors are J. T. Niblett and J. G. Watson. 


FREDERICK HILLIER (LTD.) (134.553.)—Reg. March 13, capital £500 
in £1 shares, to carry on the business of electrical engineers, exhibition 
showcase fitters and general contractors. Private company. Sec- 
retary: J Bruce. Reg. office: 11, Southampton-row, Holborn, W.C., 

GENERAL ACOUSTIC & DICTOGRAPH CO. (LTD.) (134.688)—Reg. 
March 19, capital £6,000 in £1 shares, to take over from the General 
Acoustic Co. of New York the benefit of certain acoustic and tele phonic 
inventions, to carry on the business of makers of instruments for the deaf, 
telephone instrument makers, &c. Private company. 

MANDER UTILITY CO. (LTD.) (134,811)—Reg. March 24, capital 
£6,300 in 6,000 8 per cent. cumulative preference shares of £1 each and 
6,000 ordinary shares of Is. each, to carry on the business of manufac- 
turers and agents and factors for the sale of electrical apparatus and 
appliances, telephones, telephone and bell wire, electric bells, dry bat- 
teries, motor-car lamps and novelties, &c., and to adopt an agreement 
with J. W. Mander. First directors are J. W. Mander, H. Pawlik, E. N. 
Fellowes, C. Drummond-Wolfe and S. G. Fraser. P. S. Tompkins is 
first secretary. Reg. office: 1, Great Winchester-street, E.C. 

MARBRO (LTD. (134,921.)—Reg. March 28, capital £3,000 in £1 
shares (1.500 cumulative participating preference), to carry on the busi- 
ness of manufacturers of and dealers in electrical goods. apparatus and 
accessories of all kinds, &e, Private company. Reg. office, 22, Belsham- 
street, Morning-lane, Hackney, N.E. 

STANDARD TURBINE CO. LTD.) (135.037.)—Reg. April 2, capital £1.200 
in £1 shares, to manufacture, buy, sell, let on hire and generally deal in 
all articles capable of being manufactured under certain patents referred 
to in agreements with Improved Mechanisms (Ltd.) and with Evan 
Clarke. Private company. Reg. office : 10, Old Jewry-chambers, E.C. 

MORTGAGES AND CHARGES. 

HOBART MANUFACTURING CO. (1.350F.)— Particulars filed March 31, 
capital $1,600,000 in $100 shares. Reg. in Troy, U.S.A., on March 12. 
1913. to manufacture and deal in motor-driven machinery, and other 
electrical and mechanical machinery and devices, &e. British address: 
Hobart House, Charterhouse-street, E.C. J. J. Melntyre, 401-3, Birk- 
beck-chambers, Holborn, W.C.. is authorised to accept service. 


CITY NOTES. 


— M 

MEMORANDA (April 8).—Bank rate 3 per cent. (since Jan. 29, 1914). 

Price of silver. 27d. per oz. Consols 761—764 for money; 764—36j 

for account. Consols Pay Day. May 6. Stock and Shares Continuation 

Days, April 27 and May 12. Ticket Days, April 28 and May 13. Pay 

Days, April 29 and May 14. Mining Shares Carry Over Days, April 24 
and May 11. 


COMPANIES STRUCK OFF THE REGISTER.—The following were struck 
off the register of Joint Stock Companies on March 24: Auto-Convevors, 
British Electrics (Moscley’s Patents), Ecco Battery & Electrical Co., 
Hemslett Electrical Battery Co.. Madeira Electric Light Co., Mutual 
Electricity Supply Co., Premier Electric Lamp Co.. Simplex Are Lamp 
Synd.,Westminster Automatic Telephone Synd. 

The following were struck off the Register on March 27: Auto-Rail 
Electricity Generating Co., Ferabin Lamp & Electrical Accessories. 

CONSOLIDATED SIGNAL CO. (LTD.)—The directors have declared in 
respect of the half-year ended Feb. 16 an interim dividend on the ordinary 
shares at the rate of 5 per cent. per annum (being 6d. per share), less tax, 


DIRECT UNITED STATES CABLE CO. (LTD.)—The board have resolved 
upon the payment of a final dividend of 2s. per share (less tax). such 
dividend to be payable on and after the 30th inst., making, with the three 
interim dividends already paid, a total distribution of 4 per cent. for the 
year ended March 31, 1914. The transfer books will be closed from April 
15 to 29 inclusive, 

EAST LONLON RAILWAY.— The coaching and goods traffic receipts of 
this railway, as rendered by the Railway Clearing House, for January, 
1914, were £3,953 (compared with £2,990 for January, 1913). The total 
receipts from April, 1913 (when electrical working commenced). to 
January, 1914, inclusive, were £37,063 (compared with £31,246 from 
April, 1912, to January, 1913, inclusive). 

EASTERN TELEGRAPH CO. (LTD.)—The company announce the pay- 
ment by warrants on May 1 of interest for the half-year ending 30th inst. 
on their 4 per cent. mortgage debenture stock. The transfer books of the 
debenture stock will be closed from April 27 to 30 inclusive. l 

GENERAL ELECTRIC CO. (LTD.).—During the week this (‘om pany invited 
applications for 30,000 6 per cent. cumulative preference and 10,000 
ordinary shares of £10 each. Owing to being over-subscribed the list was 
closed at 10 o'clock on Tuesday morning. 

LA PLATA ELECTRIC TRAMWAYS CO. (LTD,) — The directors recommend 
a balance dividend on the preference shares of £6,000 for the period from 
March 1 to Aug. 31. 1912, placing £1,000 to reserve and carrying £330 
forward. 

MADRAS ELECTRIC TRAMWAYS (1904) (LTD.)—The traffic reccipts of 
this company for the fortnight ended March 15 were R.29,347 (increase 
R.2.520). Aggregate from Jan. 1, R.139,279 (increase R.11, 866). 

8AO PAULO TRAMWAY, LIGHT & POWER CO. (LTD.)—The directors have 
declared a dividend of 2} per cent. on the capital stock. 


METALS. 


Solid Drawn Brass Tubes........ 
Solid Drawn Co pe Tuer 


Brazed Copper Tubes .. 


Brazed Brass Tubes ........ 


Brass Sheets ....... e 


Copper Sheets .... 


Alumintum Cuttings... 
Ol 


METAL PRICES. 
.B. Gamham & Sons, 132, Upper Thames-street. London, E.C., quote under 
per ton 

per lb. | Spelter .................. £21 17 6- 
pul ionsurcovees ers Di I0: 1 

ALS. r tor. | 

Sess 10d. ! Clean Scrap Copper ..... eee 0 0 
^. 9d. | Braziery Copper Scrap...... £54 O O0; 

ese. 78d. Old Brass, clean ....... ... £40 0 O 
-. 74d. | Old Lead, less 4lbs. cwt. .... £17 12 6. 

ld Zinc. "0699000 (D a E E O O £16 0 0 

TP 94d. | Tea Lead. cues rke s uiis ve £16 15 0 

Hollow Pewter @eenseseee ses £125 0 (0) 

per ton. | Black Pewter........... .. £65 0 0 

£80 0 0 | Gun Metal Prada e». £5210 O 

£19 15 Aluminium (mixed) ........ £45 0 0 

bl A. re Earl-street, London-road, Putmwark, London, S.E , quotes under date 

per ton. per ton. 

seisi do O O | Old Lead (less 4lbs. cwt. Draft) 27 o 0 
s... £42 10 O| Tea Lead ................ £1510 O^: 
de * £69 0 0 Old Zinc........--.»..-e- ee £16 5 0 
eS. £55 0 0| Hollow Pewter . ...... £120 0 Qi 
eve Ü 0! ape. Blacx Pewter o css _0 0 | 
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ELECTRICAL COMPANIES’ SHARE LIST. 
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Newcastle re District E. L. 44 Mt. Db. Sı 


Har al 
Do 


Do. 4 
+ 


t 2o. 


D». 
D». 


Do. 4% 


Do. 


tDo. 4 


Do. 


2nd Mort. Deb. 
Newcastle-upon-Tyne E. S Ord.. 
9 per Cent. Pref 
44 per Cant. Ist Mort Dab. 
Do. 5 per Cant. 2nd Mort. D2b. Stk. . 
North Metro. Elec. Power Sup. 5 Morts.. 
Do. 6% Cum. 
Notting Hill E. L. Co. 6% Non.Com.Pref 
p Electric Ord.............. 
: per Cent. Cum. Pref. .......... 


St. James' & Pall Mall Elec. Ord. 

Do. 7 per Cent. Pref 
6| Do. 3% per Cent. Deb. Stock (red.). dus 
t |TSouth London Electric Supply Ord.. 


Deb. Stock (red. 


tred. Deb. Stock. . 


Pref. St. 


9% Ist Mort. Stock (red.).. 
South Metro. Elec. Lt. & Power Co "Ord. 
Do. 7 per Cerit. Ist Pre 


upply Co. an s% 


eerecergecec: 
Peeseeeoeseges 


Ce ee ee oe i 


eoeoeeeteoeereraeeeaee 


Ist Deb. Stock (red. )-. 
Urban Electric Supply Ord 
is per Cent. Pref.. ereee 

t Do. Te per Cent. Ist Mort. Deb...... 
f'Jxbridge & District E.S. Co. 5% Db. St 
Waste Heat & Gas Elec. Gen. Stations. : 
Westminster Elec. Sup. Ord............ 
44 per Cent. Cum. Pref. ........ 


Electric Railways ani Tram ways. 


Do. 


Do 
Do. 
Do. 
Do. 
po 

4 per 


Pref. (189 
Do. 
Do. 


Do. 


Do. 
Do. 


Do. 


Do. 


EX tDo. 5 per 


Bath Elec. Trams Pref. Ord.. 
5 per Cent. Cum. Pref.. 
fDo. 44 Ist Mort. Deb. Stock (red.).. 
B'ham Dist. Power & Trac.4$ 1stDeb. Stck 
Bristol Tramways & Carriage Ord.. 

rage Pref 


Def. Ord. St 

. 6 per Cent. Cum Pref....... 
Do. 7 per Cent. Non Cum. Pref... .... 
5 per Cent. Perpetual Debs....... 


r Cent. Debs 
cle & rep London Rly. 5 per Cent. 


1). ececereencere 


London United Trams 4% 
Mersey Con. Ord. 
Metropolitan Elec. Tram; 44% | Deb- “Stock 

OC LEE E] . 


Cent. Db š 
Motropolitsn Rzilw.y Consolidated . . avs 


epf...... hal. estoce 


Stock.. oe 


*@eereestig 


®eeseeeeeeereaseeertes 


per Cent. Perpetual Debs. . 
Gon d & District Trams OrJ..... 
Hastings & District Elec. Trams Ord.. 
6% Cum. Pref. 
[mperlal Tramways Ord.. 
6 per Cent. Pref. 
4% per Cent. Debs............... 
[. of Thanet E. T. & Lt. 5 per Cent. Pref... 
4 per Cent. Deb. Stock.......... 
Lanarkshire Tramways 
Lancs Utd. Trams 5% Prior Li mnDeb.Stk 
London Electric Ry. "Ord. St 
D». 4% Deb. Stock 
4 per Cent. Pref. Macau Cea 
olst Mt. Do. St 


*e99.9990220929 


[.. 2. c 


Stock.. ^ 


@eeseee EE E 


eeaeoveeeae 


: 

494 it Kensington & Kà .Co.& Notting Hili 
Co. (Joigt Station) 4% 

4}%| Kent Elec. Power Co. " 

1/9; 

36 

2/0 

x 

31 


Do. 4} pe per Cent. 2nd Deb. Stock..... 
y ur ndon Ordinary Stock....... 
Gtd. Assented Ord. Stock ..... 
4 per Cent. Pref. Stock.......... 
4% per Cent. Pref.. 
Gtd. Assented Pre 
Dsferred 
Gtd. Assented Df. Ord. Stock. bs 


f Ord. Stock. 


pie ote Done cic eu eta se. 


4% | Do 

49 Do. r Cent. Debs 

ae British Electric Traction ed PE Ord. NonCm 
Do. 
Do 
Lie 

44% 


EEE EE Oe oe ee 2) 


eee 


* 


PNo allowance bas bsen mais foraccrueá laterast o-redeamotion. 


Price * RATE 
Tues. | rer cent D'TiDEWO 
April 7. | Yustpep. 
93 —101 H 17 t 
= Mar, Se 
9 —10 5 0 0| Feb, A 
10$ -102 | 511 6 Feb, Aug 
95 —98 |412 0| Jan, July 
91-108 417 6 March 
91$ 944 |4 4 6 | June, Dec 
4—5} 511 6 eb, Aug 
E b- Dd í | : d Feb. Aug 
101 = 4 7 0 mi Jay 
O O| Jan, Jul 
97 —i00 S400 lah 
pe 4 : 
ear S 
~ 3 | Feb, A 
12} -138 | 47 0 an, july 
116 —120 | 4 3 3| June, Ded 
100 —103 | 47 6 . July 
110—12: | 5 13 0 eb, A 
l1$ —121 | 4 19 O | Mar, Se 
1024-1054} 4 5 3 lm. qub 
oe ee E 470 ay, j 
= ee une, 
E 7 10 ur i. 
84 87 |5 3 6 aly ——- 
41 —4i 7 46 April Oct 
4)—4 S 5 O| Mar, Sept 
| bre 300 A" f: 
9| —93 |416 9 B 
aG EH S| sah a 
an, 
9-92 a 1 0 ^ Juls 
88 —91 4 8 0| April, Oc? 
76 —80 |512 9 bel uly 
1d —11 5 3 0 ar, pt 
4% —5k 6 8 6| Mar, Sept 
9? -95 |4 4 0| Jan, July 
3$ -3i S 16 O | April, Oct 
4-5 419 0O| Jan, July 
37 —100 | 4 10 O | June, Dec 
83 —86 4 1 6| Jan, July 
85 —89 $ 1 0| Jan. uly 
91 —94 |6 8 O | Mar pt 
4}—4} |518 6 a 
4 —4 | 511 0 : 
97 —12914 10 0 | Feb, Aug 
100 —103 ! 4 17 O | Mar, Sep 
LEE OHENA 
p 6 | April Oct 
91 106 | 5 14 2 á xe 
Sił —64& 511 0 March 
41—51 | 415 0] Mar. Sept 
91t—?! 16 3 0| Feb, Aug 
6$—74 |418 O| Feb, Aug 
33 —86 4 1 6| Jan, ape 
2i-34 17 1 0 pril 
i m Feb, Aug 
*'15-1x |S 7 O| Feb. A 
944 —974 | 4 12 6 | April, Od 
i—i : April, Oct 
21 —3l 7 14 O | April, Oct 
85 —88 9 2 0 April, Oct 
YS $us 
— ay, A 
Rims? |5 14 O | Mar, Sopi 
58 —54 14 7 01] Jan, Jub» 
—} 10 0 0] J April 
an, 
70 —75 |6 0 0 April, ie 
85 —87 |5 3 3 Jan, July 
Sih eto | AR Aa 
= 6 è 
à cn 318 6 | Feb, Aug 
x ae ates 
6 
TENE 
5 5 O | April, 
D-8 | 310 0 May,’ New 
8l 283 |416 6 | "Aue 
—/3 ce 
104 1064 a so obs -Aui 
82 —84 4 15 0 ee 
40 —45 1499 Feb 
79 —81 | 418 9 i 
3? —99 4 | 0| Feb, ` Aug 
95 —9 |5 3 0| Feb 
91 —9! | 5 6 O0 | Feb, ane 
B) —92 i5 B 6| Feb, Aug 
3: Z : $ : Feb, Aug 
9—9) |72 7 6| Nov 
3377 ^4 ce Mar, Sept 
i? | 8 0 0| Apri, OA 
3 —3} oe Mar, Sept 
65-6? '9 4 6 ar, Sept 
74 —75 5 18 O | Jan, uly 
E —24 5 6 2 Mar, b t 
71.—76 |5 5 3| Jan, July 
91—10t le 2 2| Feb, Aug 
eer 512 0] Jan, July 
9) —2 |4 ?'0 a 
2 714 580 
$9 ~63 16 7 0 [2^ July 
E 15 4 "7 9 eb, Aug 
851—881 15 12 6 Jan July 
42} —43 P3 16 0 | Feb) Aug 


t Ex Diviisid. 
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ELECTRICAL COMPANIES: SHARE LIST.-Continued. 


*RATE n | LAST Price “Kala 
5 NAME, Tacs, . | PERCENT. RINER = Divi- NAME. Tues. | eancant.| DiviDEND 
ba April 7. | YısLogD. Us. Ó |DEND April 7 | Yistpsp Dur. 
Electric Railways and Tramways—|Continued. | £ s. d. | Telephones. £ s. d. 
Bt Metropolitan kiy. Surplus Lands Stocks.| 63 —65 |4 4 6 | Rea, Aug | 100, 2$ |tAmer. Telephn & Telegh. Cap. St.......| 122 —125 |6 8 0 " 
St. Da per Cent.Preference. ... .... E —94 |4 3 6 Feb, Aug | -- | 4% | Do. Coll. Trust 31,000 4 per Gent t. Bds| 91 —94 |4 5 O| Jan, Juby 
St. 3% per Cent. “A” Preference....| 80 —82 |4 5 6 Feb, Aug |. | 4% | Oc. 4% Conv. Bonds 1936.......... 97 —i90 |4 0 0 : 
8t. Do. 3| per Cent. Convertible Pref.....| 80 —82 | 4 5 6] Feb, Aug | St. 5% Anglo-Portug'se Tel.5% 1st Mt. Db. Stk.| 102 —104 | 4 16 0 | Mar, Sep. 
St. 3 per Cent. Debenture Stock... 87 — 89 3 18 6 Jan, uly 5 3/0 Chili Telephone . veo*50026009259509 21—7?t 5 6 9 August 
Bt. Do. per Cent. " A ” Deb. Stock....| 86 —88 |319 6 Jan, uly f -- | 5% | Cuban Telephone 5% ist Mt. Con. Bds...| 894—914 |5 9 6 = 
St. Metropolitan District Railway Ord.....; 2? —29} - eb, Aug 1| 0/7; | Monte Video 1ele pene Ord. cuo sats = —} 6 710 Nov. 
St. Dc. 44 First Pref.....-ccecsceseeeee| 845787 | 4 19 9 | Feb, Aug 1: 0/6 5 per Cent. T» 6 8 O| May, Nov 
St. Do. Assented Ext. Pref. (Int. Guar. by os 43% New Yor Telephone Có ‘Ist&Gen. "Mt.Bds| 100 —101 | 4 9 0 
Und. Elec. Rlys. Co. of London, Ltd.) 74 —76 | 4 12 0 | Feb, Aug t 9*q. | Oriental ... ceveccsececeee! 2E -2E | 4 12 9 April, Oct 
gt. Do. 3perCent. y Consoltd. Rent-charge| 71 —73 | 4 2 O | Jan, jur 1; 0/7:| Do. 6 per Cent. Cum. Pref...........| l1 —l |411 ò| April, Oct 
St. Do. 4perCent Midland Rent-charge..| 94 —36 |4 3 4 Jan, July St. | 4% | Do. 4perCent. Red. Deb. Stock. 8/7} 834 | 4 9 O0 | Jan, July 
85. Do. Cuar.Stock4perCent..........| 83 —86 | 4 13 0 ar, Sep [St.| 4495| Telph. Co. of pt 44% Db. Stk. (red.).. 966—978) | 4 1* 6 | Jan, ind 
St. Do. 6 per Cent. Perp. Deb. Stock ....| 138 —141 | 4 5 0 | Jan, July 5| 3/0 | United River Plate Ord. 1 to 270,000....|  6#—© 516 0 July 
$t. Do. 4 per Cent. Ditto ...ssecccsseee| 92 —94 |4 5 0 | Jan, jur 5, 2/6 | Do. 5 per Cent. Cum. Pref...........| 96 —8 490 June, Dec 
1 Potteries Electric Traction Ord. eeeoenrve i3, 8 0 0 April, Cct St. 44% Do. 4$ Deb. St. Rad... sober nl 99 —101 4 9 0 an, Jul» 
i Do 5per Cent. Cum. Pref.........-- UE 711 0 Feb, Aug 
st. JP» d pet Cont Du RR 84 —8 2 - > May, Nov Financial Investments. T 
et. Elec. Trams o Cm. ee .& ; t 69 . Pref.| 4 6 9 8 
si Do. 4 per Cent. Deb. Stocks.-re--e--| 66 -70 |514 3| Jan, July. | 10 | 26 tGlobe Telegraph & Trast 6% | UL Snes 3-0 p.DeMr Ja 
10 Undered. Elec. Rys. Lon. Shares... ...| d mU E T 10 |3/0 | tDo. 6perCent. Pref........ seecevere| 26713, 14 12 3 Sp,DcMr Ju 
ag e-0c000902599090929*9 D ee 9, — 
&t. Ba don in Bab: Ri 8E 12112 iis ci | AE e 100| 6% | Submarine Cables Trust (Cert.)......-- 412 3 April Oct 
~ Do. 6% In. bds. (with Coup. 13) .... —91} . une, Dec 
5 Yorkshire (W.R.) Elec. Trams, Ord.....| $— À d J M Colonial and Foreign Electric 
5 Do. 6 per Cent. Cum. Pref...........| 4 —th | 3 6 9 is Railways, Tramways, &c. 
Bt. 44 per Cent. Ist Deba.........-.| 83 —86 | 5 4 6| Jan, July 5! 29 Angle Argentine 5% Cum. jst Profien J -4i |5 2 6 | Api. Oc 
Electric Manufacturing, &c. 5 2/9 po J^ Cum. 2nd Pref. eeeeoecensece 4 f —4 ^h 6 0 0 an, July 
St. Anchor Cable Co. 4% Deb. Stock...... 93 —]101 4 9 0 ee St. 4% Deb. Stock. eeoaneeeceseseosve 924-944 4 4 3 une, Dec 
i Aron Electricity Meter Ord... caeno i eet 8 ‘0 6 St. 4 % D 44% Deb. ME €*e6c(09998900999 97 —100 4 10 0 ee 
1 Da 6%, Cum. Pebe] E-i |617 5 | Aprii Oct | St | 5% | Do. 5% Deb. Stock... >... ees 964—984 | 5 1 3 D 
100 tDo. tst Mort. Con. Dbs..........6..| 85 —83 | 514 0 i St. | 59) Auckland Elec. Trams, 595 Deb. (red.)..| (3 —i0o6 | 4 14 3 Jan, July 
l Automatic Telephone Mig. Co. Ord . I&—lh id 5| 4 Brisbane Elec. Trms. Invest. Ord.......| 74-8 5 0 0 May 
i Do. 6% Cm. Pr. e@eereseruvasee . Tee 4 15 0 À "i ne P Te Pu ida Certs... AL : p^ d May, nae 
e*e902060099000*9 EE. 0 per n ov. r eee T an, uly 
1 ee Pref. ioe Ord... ord | Mc 2n 5 | April, Oct [se a British Columbla El. Riy. Df. Ord.. 117 —121 |6 12 0 ey in 
5 3 6 per Cant Prof areri inene m 4 14 0 an, uly St. 5% 4 Cum. Pref. Ber! Stock . ecc) 8 toi —104 4 16 0 Jan, July 
89.| 4 Do 4 per Cont 1st Mort. Deb. (red.).| 101 —1 4 6 6 | Tan. jay 40 4 % Do. af per Cent. 1st Mort. Dos.......) 98 —101 | 4 9 O| April, 

81. | 5 Mort. Deb. Stock ..........1 102 —10>; 4 15 3 m 100) 4 %| Do ancouver Power Debs.........| 94 —98 |412 O | Jan, July 
l| 0 Bsp l^ M. Ericsson Mfg. Co. 6% PL..| #—l |513 0 va St.| 4192 Do. 44% Perp. Con. Deb. St.........| 23 9596 | 4 9 0 E: 
Bt. | 44%] British Thoms'n-Houst'n 44% Ist at Db. 92 —94 | 415 9 | Mar, Sept [St | 5% | Buenos Ayres Lacroze Trams Ist Mt. Db. 100 —102 | 418 O | Mar, Sept 

2| .. | British Westinghouse 10 per Cent. Pref...) 115—1'; a Feb, Aug | 6% | Buenos Ayres Port & City Temi Ist 
100) 6 tDo. 6 per Cent. Prior Lien. Dbs. (red.) 100 —103 | 5 1é 6 ce. Deb. Stock ........- ....| 73—78 |714 V| Feb, A 
St. | 4 4 per Cent. Mort. Deb. Stock....| 72 —75 |5 6 9| Jan, July 5| 2/6 | Calcutta Tramways (1 te 137,610)......| 6f—-78 |5 3 6| Mar, Se 
St. 5 Brush Else. Eng. Co. Prior Lien Deb. Stk.; 80 —85 | 517 8 x: 5| 2/6 | Do. Sper Cent. Cum. Pref..........| ,9 —St |416 O | Jan. ind 
St. 4| De Do. 44% Perp. Ist Deb. Sti.........| 39 —43 10 8 O| Mar, Sept | St t% Do. 44% Ist Deb. Stock (red.)......| 96,—?93 |411 Of Jan, Jul: 
St Perpetual 2nd Deb. Stock ......| 23 —27 |1613 O0 | Jan’ uly 1 Cape Electric Tram Shares ........... t—1 613 3 EM 
5| 5/0 Callender's Cable Con. Ord.............| 11} -12416 0 O | Jan, July S| 1/3 | City of Buenos Ayres Trams Co.(1904)Sh. St—St |410 O | F,My,A,N 
5| 216 | "Do. 5 per Cert. Cum. Pref...........| 4H —S& | 416 6! Jan, July | St-| 4% | Do. 4 per Cent. Deb. Stock..........| 31 —9 |4 3 4 qune. De- 
d M Do: áj per Cent, Ist Mort. Debs (red)| 97 —100 |4 10 0) 4A Mi, |St|592 | Colombo Tr. & Lte. 5% Ist Mt. Db...... 89 —93 |5 7 6 | May, No 
l s | Castner-Keliner Alkai Co.........-00. 24-21; |715 3 May, Nov | -* 597 Havana Elec. Ry. Con. Mt. 5% $1,000 50 
st 4% Do. 44 per Cent. I: t Mort. Deb. (red.)| 104 —107 | 4 4 0 Feb, Aug year Coup. Bds.............. 934—97) | 5 2 6 Feb, Aug 
Consolidated Electrical Co. Ord......... Lama 7 0 0 100, 5% | Hong Kong Trams. Co. 5 per Cent. Ist 
i 2/0 Consolidated Signal (Oo DEM 99025899 ey ee April, " Oct Mort. Debs. €€060e(0905090*2000*992029 86 —90 5 11 0 June, Dec 
i 0/7} Do. 6 per Cent Pref.. ee e ga 5h 7 14 0 April, Oct 1 ee car s Elec. Trams. i rams, Sh. ece9.0200€99 à ee ay 
e| 5% | Cromptor, & Co. 5 pei Cent. Ist. Mort. St.| 5% | Do. 5 per Cent. "A" Deb. Stock....| 85—90 |511 0 Jan, July 
E Kerr & Co. Ord e eseese 83 —85 5 17 8 Jan July St. ee Do. 6 per Cent. * B Ditto. eceeneeee 10 —20 ‘ave an, uly 
l| ee | Dick. Kerr & Co. Ord...ssescseeseeees| ab (6 9 0} ^ Sept 1| 0/7;| Lisbon Elec. Trams. Ord..............| 1—18 |4 7 3 uly 
1| 0/2} | tDo. 6per Cent. Cum H—-H 776 Sept. 1:07 Do. 6 per Cent. Cum. Pref........... #—1% 5 2 0| Jan, July 
5j a Edison & Swan United OA i (£3 pd.) i EE Feb, Aug St. | 5% Do. 5 perCent. Reg. Mort. Debs.,.... 91 —¥o | 5 4 O ' Jan, uly 
5| e. | Do. > paid).. | —li tá Feb, Aug 5 3/0 (tMadras Elec. Trams. 6? Cm. Pref. ....| , 46—9E | 5 14 € | Mar, pt 
Stj 4 Do. 4perCent. Mort. Deb. Stock (red.)| 58 —62 | 6 9 0 June, Dec | St. 5% | Do. 5% Deb. Stock ........... .....| 101 —103 | 4 17 0 Jani July 
8%. 5 tDo. sd Cent. 2nd Deb. Stock......| 62 —67 |7 9 O| Mar, Sept. | 100) 5? Manaos Trams & Lt. Co. 5% Debs.......| 79 —82 |6 2 0 | Jan, July 
1| 5% | Electric Construction Co... ..... eee ij..55 |712 0 July .. | 5% | Manila Elec. Ry. $1, 660 tid Bonds....| 984-1004: 4 19 6 | Feb, Aug 
l| 77 Do. 7 per Cent. Cum. Pref.........-.|  d4—i« | 612 O | Jan uy | 100 sif Mexico Trams. Co. Com. St.......... 70 —73 | 416 O , F,My.Aug,N 
Gt. | 4 Do. 4perCent. Perp. Ist Mort. Debs..| 76 —79 |£ 1 3 m Ju .. | 59 Do Gen. Con. Ist Mrt. 5% Gold Bds..| 79 —83 6 1 O | Mar, Sept 
10, 6/0 General Electric 6% Cum. Pref... +++ 10-108 | 5 14. 8 | June 100| 6% | Do. 6% 50 yr. Mort. Bds$..eseeeees 78 —83 |7 4 6 Jan, July 
St.) 4% | tDo. 4 per Cent. Ist Mort. Deb. St.....| 84 —88 |4 11 O ar, Sept | St A Montreal "St. Ry. Sterling 4$ per Cent. 
150 mor. PT ele. Works Ord. ..........| 134—144} | 510 O | Feb, Aug Debs. (1922) (Nos. 601 to 2.000) ......| 98 —100 | 4 10 O | Feb, Aug 
23 | Do. 4j per Cent. Pre.........- | 4R Oh |4 9 O0 | Feb. Aug | St.| 44%] Do. — do. (Nos. | to 4,609)..-..... 7 —100 |4 9 O PE 
8*.| 44%| Do. 4iperCent. Ist Mort. Deb. Stock | 101 —103 | 4 7 5 | june, Dec 5, 3/0 Rangoon Elec. reams: & Suoply Co. 6% | 
10| 10/0| India d Gut. Per., &c., Works Ord.| (0; —114 6 10 O | Feb, Aug cum E A amate teu es 9 —St |5 811 | Jan, July 
190| 4% | tDo. d per Cent Debs. (reds s eee ps 95 —9 4 16 April, Oct 100 st Rio iN Tram, Lt. & P. ee: E z F,My,Aug,N 
a | National Elec. Construction Co.. i—i e A a: | 59 Do. 30 yr. Gold Bnds..............| 97 -99 15 1 0 Ap, Oct 
es | Richardsons, Westgarth & Co., Ltd., ' Ord. d — r es vade 100 op fDc SO yr. Mt. Bnds.......... ......| 89 c9 510 O| Jun, Dec 
.. | Do. 6 per Cent. Cum. Pref....... ees aye M May, Nov | 100; $25 | Sao Paulo Tramway, Lt., Power........ zm = a 
6t.| 42%) Do. 4% per Cent. Perp. Deb. Stock....| 56 —59 | 7 12 7 | Jan, July |. | 92 Do. 5 verCent. Ist Mt. $500 Db......| 98 —101 | 4 19 O0 | June, Dee 
+ | Simplex Conduit 6 per Cent. Cum. Pref... —$ ss 2 St. | 59 Do. 5 per Cent. Perp. Cons. Deb. Stock| 95 —9? |5 1 0 m 
12| 36/0, Telegraph Con. & Mainten. xà & bonus ..| 36 —33 , 518 O | Mar uly | 100 La Toronto Ry. Co. Ist Mt. 44°4 Ster. Bnds | 38 —100 | 4 10 O | Feb. Aug 
100 Y w 4 7 Conn Deo. Bonds(1909)....| 98 —100|4 0 0 Jan, n 
ickers, td., e€€50*00606060980*9029069056€ 142—123 5 2 0 an H 
ai 0/6 Do. S per Cent. non-Cum. Preference. isch 410 3 = Colonial & Foreign Electricity 8upp! y, &c. 
r Cent. non-Cum. Preterred..| 107 — 11 O 
SC| 44 | DO 4 PerCent Ist Mort. Db. Sk: (red), o8 —100 415 0| Tan" Dee 1 7| 22 Adelaide Elec; Supply Co. 6% Cu. Pr, «=| SS} |514 0| Mar, Sep 
100 Do. 4$ per Cent 2nd Mort. Deb (red.) 104 — 106 4 5 0 ne. Dec St. Hi Do. p uu eecíc5020290200929€9 101—11 54 3 m 
100| 5 Do. 5 per Cent. 3rd Mort. Debs. Scrip. 105 —107 | 4 13 6 : 10| 6 Bonos 6% Cum. Pref. .... 2 3 . 
10| 12%| J. G. White & Co. 6% Cum. Pref.......| 144—154 | 72 14 5 1f St.| 44%| Do. 46 per Cent. Deb. Stk. (red) ....| 944-963 | 4 13 3 | Jan, July 
Stj .. Unilans & Robinson B. 495 Cum.Pref. St. —55 ; RE ve 3% Cale d Ele c Su end Du Deb Stock. nn : : d April, Oct 
E cutta e up y e€*c*s:09099*9 » 
St.| 49$ Do. 4 per Cent. ist Mort. Db. St. ....| 64 —68 $18 0 May, Nov 5| 2/6 ope 5% C am, Pret "i y lore bna: : B 4 15 0 an 
100} 5% gary Power st Mort. Bnds.. ors - 
Telegraphs. 100| 7/2 tCanadian Gen. Elec, Co, Co Com. St.......| lll —115 | 6 10 0 i 
10 9/0 Amazon Tele graph eeoseeeceeesesesecse —6} 7 4 (6) une, Dec 100 $3$ tDo. 7% Cm. Pf. Stoc i 119 —]124 5 13 0 = 
100| 5% | Do. Sper Cent. Debs (red.).»..-+.+-+| 94 —97 | 5 3 OJ Jan, July | 100) 5% | Castner Electrolytic Altair Go ol USA 
St. | 30/0 | Anglo-American Telegraph Ord.........| 64 —67 |518 6 F,MyAgN Ist Mort. StL Debs. .... essere 97 —101 | 4 19 0 | Jan, July 
$t|[30/| Do. Preferred ...........e 2| 109 —11015 9 3| F.My,Ag.N [St.| 8lb +Cond.Gas,Elec.Lt&Power of Baltimore St 10S —108 | 4 3 3 ee 
St.|30/0| Do. Deferred...... e e ener] 291—241 6 1 6 | FMy,AgN | St.| $3 |tDo. 6% Pref. St. (Cum.) ......-.....| 112 —115| 8 4 0 be 
St | 4% tCommercial Cable 4 per Cent. Deb. Stk.) 5047820 14 17 O| InsAp.Jy,O f.. |44% |, Do | $1,000 Gen. Mort. 44% Gd. Bas. || 96 --98 |411 9 i: 
1 6/0 Cuba Submarine eOrd...... »5*9*o00909009€9 8 —9} 6 3 0 b, Aug ee % ” Elec. Development Co. of tario $500bds 331 -954 5 4 6 M 
10| 10/0| Do. Preference 10 per Cent..........| 154—168 | € 3 O | Feb, Aug | St 5% Elec. Supply Co. of Victoria 5 per Cent. 
5 2/0 TOlrect Spanish Ord...... eere rone 3)—4 ò 0 0 April, Oct Ist Mort. Deb. c| MP E 91 —94 5 6 5 Jan, July 
iR yd too. ra vero Rete dme $ 3 : April Det 1 | 0/91 | Indian dee gel lly eue à—# (4 5 3 GN 
Direct Da Ph fed P &,ADp. JY, - rlie Elec. Power t (ad A sy hom z , Nov 
100| 4496. Direct West India Cable 44%Rg.Db.(rd.) 97 —99 |411 0 Jane, yy et 0/71 i ean per Cent. Cum. Pref........... ti 513 0 = : 
St |25 0| Eastern Ordinary-« segta ertt 192 7135 | 5 4 9 | JaMy.Jy.O | St.| $14 | Kaministiquia Power Co, Cap. St... | 135 —139 | 3 15 6 is 
St|176| Do 3 per Cent, Pref. Stock........| 774-73} |4 © 0 aMy.]ro |... 5% | D030. Bads ............| 102 —104 | 4 16 0 d 
St. | 4o | Do. 4 per Cent. Mort. Deb. Stk. Area) 99 —98 | 4 ! 6 May, Nov 5| .. | Madras ES. joe Old. e eres). SH M A 
10| 26 | Eastern Extension s «corse severe) 124—124 |5 9 9 | Ja, Ap,Jy,O | St.| £6 | Melbourne E.S Co. Cons. Ord. St......| 181.7192 | 6 5 7? m 
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25 12/6 Indo-European »-22599e0080926c060909009 58 —h0 5 10 0 ay, ov Be 5% Mexican Elec. Light Co. 5% Ist "Mort. 
100| 5% | Mackay Companies Common .......... | 85 —89 | 512 0 APO St. Gold Bonds ..... 65-790 |7 2 9 d m 
3 4% Do. Preference *e.*99000909900920029029 70 —73 5 tO 0 »Ap, ys St. $t Mexican Lt. & Power Co. "Com. "St...... 12 —45 8 18 0 n,Ap, y, 
1| 2/0 | Marconi’s Wireless Teleg. Co... escocesos 34-34 | 514 3 Apr St.| $34 | Do. 7% Cum. Pref. St.. tt) 78 —82 |4 5 6| May, Nov 
Q( .. | Do. Nos. 1,000,001 -1,22200000........| 34 —3 ik M de 100, 5% | Do. 5% Ist Mort. Gold Bonds........| 78 —83 | 6 0 6| Feb, Aug 
03/43 | Do. 7% Partipg. Pr. I : 284—258 | 515 6 : 100! 5% Monterey. "Riy. L.& P. Co. Ist Mort.Db.St| 53 —5? 8 9 6 - 
100| 4% | Pacific & Euro,'n Tel. 4% Guar. Dbs. (red) 38 —100 | 4 O O | June, Dec | 100. $24 | Montreal Lt.. Ht. & Power Co. Cup. St|.230 —235| 4 5 0} F, My, A,N 
24| 1/3 | West Coast of Am Tica... enn] LA—lg |4 7 0 ay St. | 5% | Northern Lt. Power &Coal5% Gd. Bds..| 10 —20 is - 
100| 4% | Do. 4 per Cent. Deds. ..............| 96 —99 | 4 0 10 | Jan, July | St | £10 | River Plate Elec. Co. Ord. Stk.. 245 —255| 318 2 April 
lC | West India & Panama ...ssecceeseses-) 24-26 | 4 7 o| May, Nov | Sul 6% | Do. 6 per Cent. non-Cum. Pref. Stk...| 103 —108 | 8 11 3 May 
6/0 | Do. ae C:nt. Ist Pref. se... seccoee| Ff —10¢ | 5 18 6 | May, Nov [St | 5% Do 5 per Cent. Deb. Stock.. 101 —103 | 417 0 | Jan, July 
6/0 | Do. 6% 2nd Pref. ..seceseceeeseeess| 9 -9 | 6 © O| May, Nov |.. 314 | Shawinigan Water & P. Ex $100 Cap. St| 133 —112| 4 4 6 2 
*09| 5% | Do. > per Cent. De bs. ES esse] 97 -99 |5 1 0} Jan, uly TEE Do 5perCent. $500 Bonds.....»....| 107 —102 | 4 11. v | Jan. July 
3/0 |f West « Telegraph xd and bonus ......| 13}—133 |] 5 1 6! Mr,Ju,0.D Stj 4 Do 4j per Con. Mt. Db. Soe 101 —103 |4 7 3 - 
4% | Do. 4 pe r Cent. Deb. Stock (red) ....| 354—974 | 4 2 © | June. Dec " d Toronto Power Co. 44% Db. SLE —..| 99 -101|4 9 0 à 
po]! We-srn Dion Telegraph Fdg. &R.E.Bad' 96 — 4'10 € 1 7.d. | Victoria Falls Power Co Pret. £=- | 93-35 |714 0! las. July 


* Noallowance has been made for accrued interest or redemption f Ex Dividend 
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NOTES. 
— € 
Messrs. Merz & McLellan's Report. 

Ox another page of this issue we give excerpts from the 
lengthy report on London Electricity Supplv which Messrs. 
Merz & McLellan have drawn up for the London County 
Council. This has been awaited with much interest bv all 
those who are concerned with this subject. As the report 
only came to hand shortly before going to press we are 
mable to comment upon it in detail, and therefore we hope 
to refer to it again next week. Meanwhile, however, we 
mày say that the report may be divided into two parts, 
namely, that dealing with the engineering difficulties, and 
that dealing with questions of finance and control. With 
regard to the first, Messrs. Merz & McLellan state the 
drastic conclusion that if all the existing generating stations 
Were in the hands of one authority it would pav that 
authority to shut them down, sell most of the plant, and 
generate all the energy on sites down the river. As a 
natural consequence it is suggested that production should 
be concentrated on such sites, and that such a policy should 
be immediately adopted. Nevertheless we gather that a 
policy of wholesale scrapping is not recommended, but 
rather a policy of gradual transition, current bein g generated 
at a high pressure and transmitted to sub-stations from 
Which it would be distributed as three-phase current at a 
frequency of 50. Apparently the idea is that the present 
networks should be supplemented by a. new three-phase 
hetwork which would thus supply energy for power and 
gneral domestic use, and that by degrees the existing loads 
and networks would be absorbed. We gather, however, 


that no sudden change is recommended; rather is it 
suggested that present conditions will be gradually and 
quietly merged into those of the future without force, but 
because it will be recognised that the new conditions are 
better than the old.. Emphasis is laid on the import- 
ance of the heating and cooking loads which should be 
developed in the near future. With regard to the financial 
arrangements for carrving out such a policy, it is suggested 
that a new authoritv might be formed out of the existing 
companies with such powers as would enable it gradually 
to concentrate production, standardise distribution. and 
brng about the amalgamation of all the various under- 
takings. Finally, after a discussion of various possible 
schemes, it is suggested that a controlling bodv (either the 
London County Council itself or the County Council in 
co-operation with other authorities) should exert a certain 
control over this new undertaking. i 


Gc cu 


Ix looking broadlv over this scheme we think it will be 
agreed that the engineering policy should lie along some such 
lines as those indicated. It is highly desirable that a cheap 
bulk supply should be available at as early a date as is 
consistent with the possibilities of the case. though we have 
alwavs felt that it would be undesirable under the circum- 
stances to adopt immediate wholesale scrapping. This might 
come later on. One point, however, in regard to the 
selection of sites for bulk generating stations does not seem 
to have been appreciated, and that is the strategic im- 
portance of the sites selected. Obviously, near the mouth 
of the river is the best position to select from the point of 
view of water and fuel. It should. however. be remembered 
that the further we go down the river the more is the site 
open to attack bv an enemy having a powerful fleet. Suppos- 
ing this countrv to be at war, it would be a very serious 
calamity if the bulk supply stations could be shelled. As 
to the financial arrangements we are fully in agreement with 
Messrs. Merz & McLellan that the proper course is to create 
a new undertaking, if possible, from the present com- 
panies, and we equallv agree with them that some form of 
control is desirable. In fact, we are suggesting this course 
in a series of articles of which the first appears in the present 
issue of THe ELECTRICIAN, We do not think. however 
that the London County Council is a suitable body for TS 
purpose. In our opinion an independent authority should 
be constituted, wholly free from votes, politics and any 
trading interests. In fact, we feel that it would be 4 
calamity for this role to be plaved bv the Council, and we 


42 


THE ELECTRICIAN, APRIL 17, 1914. 


trust that the Council themselves will be the first to see 
that a really independent authority would be the best in the 
long run. If this view is taken we feel that much good will 
result from this comprehensive and broad-minded report 
prepared by Messrs. Merz & McLellan. 
VUE 

Development of the Commercial Motor Vehicle. 

THE Paper (an abstract of which appears on another page 
of this issue) which Mr. T. CLarkson read recently before 
the Institution of Civil Engineers should be studied in 
conjunction with much of the information which we have 
from time to time published on the subject of commercial 
motor vehicles, both in the columns of THE ELECTRICIAN 
and in our Commercial Vehicle Supplements. By so doing 
we think some useful lessons may be learnt. for Mr. CLARK- 
SON sets out with the idea of indicating along what lines 
recent progress has been made with this form of propulsion, 
an effort which should allow us to predict with some 
certainty along what lines progress will be made in the 
immediate future. This is naturally a point of great 
importance to electrical engineers. 


=e 


THis question can be considered from two sides : one that 
of traffic, the other that of engineering. With both of these 
is hound up the all important factor of cost. Such a great 
deal has been written upon the first of these divisions that 
it may perhaps seem superfluous to add anvthing further. 
We.do, however, think that Mr. CLarkson has done well to 
insist that flexibility is the key to the successful solution of 
the street traffic problem in cities. This idea is. indeed, we 
are glad to sav, becoming more and more generally held bv 
those who have to deal with the traffic question in our large 
towns. In this connection it is important to note how 
small, even at this date, is the percentage of the total 
number of mechanically-operated vehicles using the road. 
Remove pleasure and. passenger-carrying vehicles and very 
few but horse-drawn vehicles remain. This is a state of 
affairs that will have to be altered if the congestion in our 
streets 18 to be permanently overcome, and this conclusion 
opens up still further possibilities for mechanical traction, 
and must lead the commercial vehicle owner to a considera- 
tion of what tvpe of vehicle will best suit his purpose. 
Naturally the question of cost is here, as usual, a determining 
factor. 


icc pae 


ACCORDING to Mr. CLARKSON the fuel cost for a three-ton 
petrol driven vehicle is 2d. per car-mile, with petrol at Is. 4d. 
per gallon. With coke at 19s. per ton the fuel cost of a 
stcam-driven vehicle of the same capacity is 0-4d. per mile. 
This is equivalent to saying that when petrol is at Is. 4d. a 
gallon and coke at 19s. per ton, the fuel costs of the two 
types of vehicle are equal. If the fuel cost for the electric 
vehicle is taken at 0-75d. per unit there would be a consider- 
able advantage for this class of drive over the petrol vehicle 
when its fuel is at Ls. 4d. per gallon. Now, the disadvantages 
of steam working are so great for the class of service we are 
considering that in spite of its cheapness it has made little 
headway. The advantages of the petrol vehicle are well 
known, but against them must be set the fact that the 


driver has to learn to drive it, that it is complicated, 
expensive in maintenance, and, equally with the steam 
vehicle, the cost of its fuel is likely to increase as time goes 
on. On the other hand the fuel cost of the electric vehicle 
tends to fall, the vehicle is simple and cheap to maintain, 
and a child could drive it almost from the first. The future 
for the electric vehicle is therefore distinctly rosy, if 
advantage is taken of this state of things. Of its present 
the same cannot be said, for, as Mr. CLARKSON remarks, 
" The electric vehicle supplied with energy by a storage 
battery has made remarkably little progress in England.” 
But there is still a wide field to be exploited, and we hope 
bv the time Mr. CLarkson reads his next Paper he will have 
a different tale to tell. 


Factory and Workshop Regulations. 

THE British Electrical and Allied Manufacturers’ Asso- 
ciation have done well to submit certain questions to H.M. 
Electrical Inspector of Factories, Mr. G. Scorr Ram, in 
regard to the electrical regulations issued by the Factory 
Department of the Home Office. These regulations are 
not altogether free from difficulty in their interpretation. 
As will be seen by reference to another page, the questions 
which have been asked all deal with matters of detail, but 
at the same time with points on which differences of opinion 
nugnt be held. For example, should cables for coupling 
up extra-high-tension switchboards be armoured or lead 
covered, or might their insulation in the absence of any such 
covering be relied upon as sufficient protection ? Again, 
is it permissible to mount main fuses behind switch panels, 
provided a sufficient passage way behind the panel is pro- 
vided? And, in the case of extra-high-tension switch- 
boards, is it necessary to provide means for exit at each end 
of the passage way’? As will be seen by referring to the 
answers, Mr. Ram, to all intents and purposes, takes the: 
sound view that the interprctation of the rules should always 
be on the side of safety. Thus, it is not desirable that. 
merely the insulating material on cables should be relied 
upon for the purposes of mechanical protection ; fuses are- 
preferably not placed behind switch panels; and unless a 
passage way behind a switchboard is particularly wide it is. 
better to have an exit at each end. In other words, manu- 
facturers and contractors should do their utmost to secure: 
the maximum safety in the construction they adopt, and’ 
we trust tha* this policy will be sufficiently emphasised by 
the detailed answers which have been given bv Mr. Ram.. 

———sm-—OÓ-Ulle-  upM——— 
Large Central Station Load.—On Dec. 31, 1913. the total 


connected load on the system of the Commonwealth Edison 
Company, of Chicago, was 908,204 H.P. According to the 
7" Electrical. World " 536,239 H.P. of this amount was power 
load. and 371.965 H.P. lighting load. The power load includes 
255.629 H.P.. representing the load of the surface and elevated 
ralwavs. During the vear the power division of the contract 
department of the company made power contracts amounting 
to 423,196 m.p. The street-rail way load was increased by 
18,955 H.P., and the increase in the lighting load was 54,877 H.P. 
The total increase. therefore, was 107,328 H.P. 

Conductivity of Creosoted Sleepers.—At a meeting of the 
Railway Signal Association, held at Chicago (U.S.A.) recently, 
a report on signalling practice was presented which included 
some interesting tests on the nse of creosote for treating: 
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sleepers, as well as electrical tests on sleepers so treated. The 
results obtained from the latter experiments indicated that 
drv creosoted sleepers themselves are of low conductivity, and 
that their conductivity is not increased to any great extent by 
the addition of a slight percentage of moisture. The addition, 
however, of a salt solution, such as the drippings from refrigera- 
tor ears, brings about so great a reduction m resistance as to 
interfere seriously with the m»tntenance of a successful track- 
creuit, 

Rapid Erection of a 12,500 k.v.a. Turbine.— According to 
the " Electrical World," within 12 days from the time the 
Toledo (U.S.A.) Railways & Light Co.'s new 12,500 k.v.a. tur- 
bine was set on the side track at Toledo, it was erected in the 
station and running under its own power. Load was applied 
to the machine two days later. establishing a remarkable 
erection record, The turbine, which is of the General Electric 
horizontal type. required nine cars for shipment from the 
factorv. The largest of its castings weighs over 60 tons. 


Panama Canal,—The expenditure of the Isthmian Canal 
Commission up till the end of the vear 1913 is stated by 
" Envineering " to amount to the sum of £62 945,343. This 
figure includes the £8,000.000 paid to the New Panama Canal 
Co. and the £2,000,000 paid to the Panama Republic, as well as 
other general items, which, with the above, accounted for 
£18.000.09). Engineering and construction costs represented 
to that dare an expenditure of £39,549,681 ; civil administra- 
tin about 1:37 million pounds: sanitation 3-374 million 
pounds, and fortifications nearly £800,000. The expenditure 
In recent months has been much lower than in 1913. owing 
doubtless to a large amount of the machinery, &c., being now 
installed and completed. 

American Telephone Service.—The statement recently made 
hv the Postmaster-General with regard to the time taken to 
connect new subscribers with the telephone system has given 
rise to much adverse comment on the English telephone sys- 
temin America. The figures viven are as follows : In London 
IX} davs. Birmingham 51 days. Liverpool 26 days. Manchester 
40 davs, Edinburgh 18 davs. Belfast 40 dave and Dublin 
2l} days. According to the daily press. Inquiries made in 
typical American cities show that the average time taken to 
connect new subscribers in New York is 4 days, in Philadelphia 
4, dava, in. Boston 64 davs. in Albany 5! days, in Buffalo 
14 days, in. Harrisburg. Pennsvivania. 54 davs, in Newark 
4! days. This is one of the results of the uncommercial policy 
adopted hy the Government during th» last few years of the 
National Telephone Co.'s existence. 

Comparative Trials of Dust Waggons.—The Works Com- 
mittee of the Heston and Isleworth Urban District Council have 
Just issued a report on the comparative trials of three different 
types of waggons for house refuse collection. The cost of horse 
traction for this work amounted to £404. 163. per annum. The 
three wagons compared were a 1.000 Ib. Edison electric vehicle, 
tare weight. 7,184 1b., safe load 6,000 lb. ; a 3-ton Garrett 
superheated steam motor waggon, tare weight 13 tons ; and a 
oton Thornycroft petrol wagson, tare weight 7,448 lb. The 
comparisons are based on a loan being obtained for seven vears 
att percent. The cost of the vehicles was for the electric £840, 
lor the steam: £617. and for the petrol £815. The cost of 
tyres were estimated on the ba iis of a two vears' life in each 
case. The eost per annum for seven years came out as follows : 
Mectrie 6333-175. steam £338-133, and petrol £404-442. Other 
ponts which are considered in the report, apart from the 
question of cost. are distinctly in favour of the clectric vehicle. 
The Committee have recommended an application to the Local 
Government Board for a loan of £840 for the purchase of an 
electricaliy-propelled vehicle. 


Cable Interruptions and Repairs. , 
| Date of Interruption. Date of Repair. 
Latakia— Palura abc ume. Mav 20, 1910 ... "E 
Nalaniova-—Samos. oposisi April 21, 1912 ... paid 
Marmariza —BRhodes ............. April 21, 1912. ... S 
Poulocondore—Poncianae ,..... July 5,1912 Ai 


June 9, 1913 
ANON S UTE SS eneas Oct. 30, 1913 
( ape Me James — Poulocondore Dee. 7, 1913 ... 
Feb. 15, 1914 ... -— 


thesis sóc ot ^l 


April 9, 1914 
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Electric Vehicle Campaign in America.—To encourage the: 
general use of electric vehicles in parcel-post delivery service 
the Electric Vehicle Association of America, co-operating with 
the National Electric Light Association, has undertaken a 
comprehensive campaign of education on electric delivery topics. 
The inauguration of the parcel-post service, together with its 
later extensions, has made necessary the provision of extensive 
local delivery equipment. In two cities, New York and India- 
napolis, the local contractors have had electric trucks in use, 
and the records of these vehicles have been so satisfactory, 
from the viewpoints of economv, reliability and general per- 
formance. that the widest interest has been aroused in the 
“electric ° as the logical means of conveyance for parcel-post. 
delivery in other cities. A 16-page pamphlet has been issued 
which enumerates the many advantages of the electric vehicle 
for city and suburban transportation and gives an account of 
the present state of the industry. i 


Manchester Tramway Accident.—The report of Lieut.-Col. 
von Donop, R.E., to the Board of Trade on the accident which 
occurred on the Manchester Corporation tramwavs on Feb- 
ruary 25th has just been issued. It may be remembered that 
the accident occurred to a tramcar at the curve between High- 
street and Upper Brook-street. Manchester. The car was 
running round the right-handed curve into Upper Brook- 
street when it ran off the rails to the outside of the curve, and 
after running a short distance along the setts of the roadway 
fell over on its side. After considering the evidence, the in- 
spector states that the accident was due to the excessive speed 
at which the car was allowed to enter the curve. As the 
morning on which the accident happened was foggv, special 
care as regards driving slowly and keeping a good look-out. 
was necessary, and there could be no doubt that the respon- 
sibility of the accident rested on the driver. As the driver, 
although he did not act regularly in that capacity, had passed 
the usual tests, and had admitted that he thought himself 
capable of driving along that particular route. no exception 
could be taken to his having been employed. 


Accident due to Electrically-operated Tramway Points.— 
The report of Lieut.-Col. von Donop, R.E., to the Board of Trade 
on an accident which occurred on the Dublin United Tramwavs 
system on February Ist. was issued last week. The tramcar 
concerned was running in an easterly direction on the north 
side of Merrion-square at the tim? of the accident. At the 
north-east corner of the square there are electrically-operated. 
points which pernut the car to continue a direct course or to 
turn to the right along the east side of the square. "These 
points are controlled by means of two metal ramps connected 
to the trollev wire situated som? distance from the points, and 
bv passing these ramps with the current on or off the points are 
shifted one way or the other. The car, which should have 
continued to run straight on, took the curve at too high a speed, 
ran off the rails and overturned by coming in contact with the 
stone-setts of a foot-path crossing. There seems no doubt that. 
the points were set for the curve when the car reached them, and 
Lieut.-Col. von Donop states that the reason for this cannot 
be definitely ascertained. The most probable solution appears 
to be that the motorman did not turn off current at the first 
contact as he should have done, although the motorman him- 
self strenuously denies this. The points have operated quite 
correctly since the accident. The Inspector stiies the causes 
of the accident to be as follows: The points were not lying in 
their normal position : the speed of the car approaching the 
points was too great to allow tire driver to ascertain their: 
position and stop the car before running through them: and 
the brake was applied suddenly when running round the curve 
at a rather high speed. This is the first serious accident which 
has occurred with electricallv-operated points. 

et Stee p 
Current Topics. 
Subjects of current interest dealt with in this issue include 


the following ;— 
Mr. G. H. Eardley-Wilmott contributes an article on “ Phase- 
Compensation ^ (p. 51). Pf. 
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We publish Messrs. C. H. Merz & W. MceLellan's Report to the 
‘Special Committee on Electricity Supply of the London County 
‘Council (p. 45). 

The first of a series of articles on * The Compulsory Purchase of 
Electricity Undertakings " appears on p. 62. Our Leading Article 
‘(p. 60) also deals with this subject. 

An account of Sir J. J. Thomson's last three lectures on ^ Recent 
Discoveries in Physical Science " is given on p. 55. 

A Paper on * Some Recent Developments in Commercial Motor 
Vehicles," read by Mr. T. Clarkson before the Institution of Civil 

Engineers, is given in abstract on p. 58. 

The replies to à number of qu*stions put by the B.E. A.M.A. to 
Mr. G. Scott Ram, on the interpretation of certain of the Electrical 
Regulations for Factory and Workshops are given on p. 64. 

Companies’ Meetings and Reporls.— A meeting of the South Wales 
Electrical Power Distribution Co. is reported, and the directors’ 
reports abstracted include those of Babcock & Wilcox, Brisbane 
Electric Tramways Investment Co.. Direct United States Cable 


Co., and Oldham, Ashton & Hyde Electric Tramways (p. 77). 


OBITUARY. 


Sir WILLIAM WiryTE. —We regret to record the death on Tuesday 

last at Los Angeles, California, of Sir William Whyte, for many years 
a vice-president and the Western manager of the Canadian Pacific 
Railway. He was born in Fifeshire in 1843 and at the age of 20 
migrated to Canada. He began his career there on the Grand Trunk 
Railway as a brakesman and rose up through the ranks to divisional 
superintendent. He was knighted in I911. 


PERSONAL. 


Mr. A. E. Burgess, M.I E. E. (of Webb & Burgess, consulting engi- 
neers, Sydney), who is making a business trip round the world, is at 
present in London, and will be pleased to hear from anyone wishing 
to extend their business connection with Australia. Mr. Burgess’ 
-address whilst in this country will be c o London Bank of Australia, 


71, Old Broad-street, E.C. 


We learn that Mr. Charles Bright, F. R.S.E., has now returned to 
England. 


m 


APPOINTMENTS VACANT AND FILLED. 

The Council of Rutherford Technical College, Newcastle-upon- 
Tyne, require a lecturer on electrical engineering. Commencing 
salary £160 per annum. Applications by first post April 27 to the 
secretary, Mr. Spurley Hey. See also an advertisement. 

There are à few vacancies on an electric railway for pupils and 
premium apprentices. See advertisement. 

A resident engineer is required to supervise the construction of a 
high-power wireless telegraph station in Egypt. Applications to the 
‘Secretary, G.P.O., London, E.C., by April 29. 

Mr. J. C. Banbery, of Carlisle, has been appointed shift engineer at 
Barnes, at £120 per annum, rising to £160 by annual increments of £10. 


Mr. W. Fraser has been appointed station. superintendent: at 
Barking electricity works. 


INSTITUTIONS AND SOCIETIES. 

Institution of Electrical Engineers.— In addition to the names of 
those nominated by the Council for election to the Council of the 
Institution of Electrical Engineers, it is stated that three other can- 
.didates are being put forward. "Two of these are provincial 
municipal electrical engineers—nam-lvy. Mr. John Christie (Brighton) 
cand Mr. Frank Ayton (Ipswich), whilst the third is Mr. B. J. Wallis- 
Jones, the well-known consulting engineer. 

Institute of Radio Engineers. —At a recent meeting of this Institute. 
held at Columbia University, U.S.A.. Mr. R. H. Marriott, Radio 
Inspector of the U.S. Department of Commerce for the port of New 
York, read a Paper on " Specifications for Steamship Radio Equip- 
ment." The Paper was directed expecially toward improvements 
which should be adopted in the design and installation of emergency 
transmitters. It was advocated that spare parts of such items as 
are subject to derangement should be furnished, and that a storage 
battery of sufficient capacity to run the main transmitting set for 
Bix hours should be supplied. In the discussion the difficulty. was 
emphasised of creating sufficient interest among the steamship com- 


panics to warrant the large investment necessary for the installation 
of transmitters as suggested by Mr. Marriott, in spite of the fact that 
the United Fruit Co. and one or two other corporations have 
been willing to go to such great expense in the matter of ship-insur- 
ance by radiotelegraphy. 

Institute of Metals.—The annual May lecture of the Institute of 
Metals is to be given at the Institution of Mechanical Engineers, 
Storey's Gate, Westminster, S.W., on Tuesday, May Ith. at 8:30 p.m. 
The lecture will be delivered by Prof. E. Heyn, of Berlin, on " ln- 
ternal Strains in Cold Wrought Metals and some Tro ables caused 
Thereby.” 
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ARRANGEMENTS FOR THE WEEK. 


SATURDAY, April 18th. 
BIRMINGHAM AND District ELECTRIC CLUR. 

7 pam. Meeting at the Swan Hotel, New-stree;; Birmingham. 
Paper: “Some Notes on the Use of Chain Gesing,” by Mr. 
H. T. Hildage. 

MONDAY, April 20th. 
INSTITUTION OF Posr OFFICE ELECTRICAL ENGINEERS. 

2 p.m. Annual General Meeting at the Institution of Electrical 
Engineers, Victoria Embankment, London, W.C. 

JUNIOR UNSTITUTION OF ENGINEERS, 

Spam. Meeting at the Institution of Electrical En zineers, Victoria 
Embankment, London, W.C. Paper on " Lines of Future 
Development in High Power Diesel Oil Engines,” by Mr. J. 
Richardson. 

TUESDAY, April 21st. 


aa 


LOYAL INSTITUTION, 

9 p.m. Meeting at Albemarle-street, Piccadilly, London, W. 
Lecture on." Problems of Physical Chemistry : (1) Study of 
Matter at High Pressures,” by Dr. Walter Wahl. 

SCOTTISH SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS, 

Spm, Annual General Meeting at 207. Bath-street, Glasgow, 
Paper on " Current-lmiting Reactances on Large Power Svs. 
tems," by Messrs. K. M. Fave-Hansen and J. S. Peck, 

INSTITUTION OF CIVIL ENGINEERS. 

Spam, Meeting at Great Goorge-street. Westminster. S.W. Paper 
on The Pransporiation Problem in Canada, and Montreal 
Harbour," by Mr. F. W. Cowie. Adiourned Discussion, 

WEDNESDAY, Ap 11 22nd. 

FARADAY Society, 

Apm. Meczing at the Institution of Electrical Enzinecss, Victoria 
Embankmeni, London, WiC) Agenda: Papers on ^ Recording 
Pyrometers," by Mr. €. R. Darling: " The Embsittling of 
iron by Caustic Soda," by Mr. J. H.. Andrew; Diffusion 
and Membrane Potentials"iby. Dr. E. B. R. Prideaux; “Tho 
Acidic and Colloidal Properdes of Aluminium — ! ydroside." 
by Dr. R. E. SNlade and Mr. W. G. Polack : and “On Negative? 
Adsorption," by Mr. A. M. Williams, | 

THURSDAY, April 23rd. 

NORTH- EAST Coast [xsTITUTION of ENGINEERS AND SELPRUILDERS. 

630 pam. Meedng ai the Philosophical Society, Westyate-road, 
Newcastle-on-l'vne.. Paper. on Wireless Tek nephy. by 
Mr. H. Fothergill. 

INSTITUTION oF ELECTRICAL ENGINEERS. 
Me ting at Vietoria Embankment, London, W.C. Pape” 
on " Flectrificaiion of Railways as affected by Piaffie Con- 

siderations.” by Mr. H. W. Finch. l 

FRIDAY. April 24th. 

NORTH-WESTERN SECTION OF THE JUNIOR ÎNSTITUTION OF ENGINEERS. 
(HÀ pam. Meeting at the Municipal School of "Techn: louv, Man- 

chester. Paper: “ Some Notes on the Use of Cheon Gearing.” 
by Mr. H. T. Hildaze. 
INSTITUTION OF MECHANICAL ENGINEERS. 

Mevitny at Siorev/s Gate. St. James's Park, Lendon, S.W. 
Paper on " Application of Electrical Diving to Existing Rolling 
Mills," by Mr. L. Roihera. 

STUDENTS’ SECTION OF THE INSTITUTION OF CIVIL ENGINEERS. 

A pam. Meeting at Great George-streei; Westminster, SW. Frame 
Thomson Lecture on V Engineering Coniracis," by Mr. A. A. 


Hudson, K.C. 
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LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Col. H. M. Lear. 
Monday, April 20th. ©“ A 7 Company.— Technical Instruction. 7 p.m. to 
l0 p.m. Miniature Range Practice, 7 p.m. to 9 p.m. 
Tuesday, April 21st, " B " Company.— Technical Instruction, 7 p.m. to 
10 p.m. Miniature Range Practices, 7 pim. to 9 p.m. 
Wednesday, April. 22nd,— Technical Instruction and Drill (Recruits), 
7 p.m. to 10 p.m. 
Thursday, April 23rd, C " Company.— Technical Instruction, 7 pan. to 


10 p.m. Miniature Range Practice, 7 p.m. to 9 p.m. 
Friday, April 24th. © D 7 Company.—- Technical Instruction, 7 p.m. to 
10 p.m. Miniature Range Practice, 7 p.m. to 9 p.m. 


Saturday, April 25th.— Headquarters will be open for Regimental purposes 
only from 10 a.m. to 12 noon. 
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MESSRS. MERZ & McLELLAN’S REPORT ON LONDON 
ELECTRICITY SUPPLY. 


The report of Messrs. C. H. Merz and W. McLellan to the 
special Committee on Electricity Supply of the London County 
Council was published on Wednesday evening. The essential 
parts are given below. 


[ntroductory.—That the present position of electrical supply in London 
is unsatisfactory scarcely needs proof, But the most unsatisfactory 
feature of the present situation is that it shows no signs of developing 
into a better On the contrary, since the London County Council first 
considered the question of bulk supply there has been a serious increase 
instead of a decrease in the num ber of electrical authorities and generating 
stations in Greater London; and while the output has grown, the fall 
in the cost of production has not corresponded with what has taken place 
ebewhere. The fundamental cause of the existing state of affairs in 
Jondon is to be traced to the action of Parliament. Alike in connection 
with railwavs, water, gas and electric light, Parliament formerly 
encouraged the formation of small rather than large and more efficient 
undertakings. In the case of undertakings belonging to companies, such 
as railways and gas supply in London, the greater flexibility of private 
ownership has in many cases enabled amalgamations of the smaller 
undertakings to he made subsequently, and hence greater efficiency to be 
secured, Such a policy has hardly ever proved possible among muni- 
cipal undertakings, and has been forbidden to the London electric light 
companies.* A further cause of the present position is to be found in 
the measures first adopted by Parliament to protect the public in under- 
takings of this kind. The belief in competition as the best safeguard 
was formerly the keynote of Parliamentary policy in relation to railways, 
gas a.M other public undertakings. 


Pesentinls of a New Policy.—In deciding on the best electrical policy 
for London, twa considerations should b» paramount. Firstly, the need 
of treating the metropolitan area as a whole, and, secondly, the need of 
bearing in mind the full amount and variety of London's future needs. 
Just as the electrical development of London as a whole has suffered from 
being subordinated to that of smaller areas, so it has also suffered from 
london's electrical needs as a whole being subordinated to those of 
lighting. In earlier days this was largely inevitable, as the other uses of 
electricity were not then developed. None the less it is impossible for 
ihe existing lighting systems to supply all the other future requirements 
vf London. The extent of these requirements should, on a conservative 
calculation, based on the latest developments in other cities and in certain 
parts of London. be in the near future more than 20 times the present 
output of the lixhting undertakings. London being the largest urban 
community in the world, the demand for traction, lighting and power 
purposes must naturally be very great ; but a still larger ticld exists in the 
use of electricity for domestic purposes, such as heating and cooking, if 
It can be supplied at a sufficiently low price. The greatest improvement 
in load. factor—at least in the near future—will be obtained from the 
addition of cooking and heating load, the former of which is also well 
distributed throughout the vear. It is therefore important to consider 
how these loads can be stimulated. not only because they are profitable in 
themselves, but also because, if developed in the right way. they will 
have a very important. effect in improving the load factor of the whole 
Stem. 

GENERATION. 

, There are practically only two ways of effecting important economies 
m electricity. production in London which need be dealt with here: 
Il To allow the extension of 8 or 10 of the best existing stations and 
zrdually abandon all the others; (2) to aim at the gradual abolition 
of all the stations in or near the metropolitan area and the concentration 
of production of electricity for all purposes on sites well outside. The 
ond policy may, be supplementary to the first. But in order to take 
full advantage of either policy, it is also essential that the primary distri. 
bution "vitem throughout London should be standardised at an early date. 
ind desirable that the distribution systems generally should be unified 
aš soon as possible. The arguments urged in favour of alternative (1) 
anv: (a) That it would be easier to carry out than a more radical change. ; 
^ that it would save in cost of transmission, The arguments urged in 
favour of alternative (2) are : (a) That it would effect a saving in the cost 
L production more than sufficient to balance the increased cost of trans- 
won; (^) that it would allow unlimited room for expansion and for 
puthe by-product work and similar enterprises ; (c) that it would 
tually remove fuel consum ption from London, which process has been 
bun by the concentration of gas production at Beckton. 


_ We are aware that on previous occasions the London County Council 
has Usually favoured the policy of concentration which, in fact. formed 
ni of its own schemes of 1906 and 1907. We have thought it better, 
sever, to investigate the problem de nore, untrammelled by any 
sten decisions or proposals, and have during the past eight months 
nde an exhaustive analysis of the two alternatives on this basis. fn 
eang 20 we have had the advantage of the views of some of the leading 
aithoritics on coal supply and also of the latest experience obtained in 
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Germany and America. Without a complete investigation of this kind 
it is impossible to arrive at figures of any real value on the question o 
concentration » multiplication of plants. Tho areas considered aro 
“ Greater London " (Metropolitan Police Area) and a central area of 100 
square miles covering most of the County of London. Our investigation 
has not been confined to a comparison with the existing stations; we 
have also calculated the cost of production which would be obtainable 
in 10 stations of the most recent type erected approximately on existing 
sites. In other words, we have assumed the possibility, in spite of 
practical difficulties, of the 10 best existing stations developing into 10 
model stations of much greater capacity. We have then compared the 
cost of productionin there l0 model stations with that of a plant equivalent 
to the 10, down the river, plus the cost of transmission to London. Tho 
costs of machinery, of operation and of money have been taken on a 
similar basis for both cases. 

In considering these alternatives, the question arises as to how far 
increase in the size of electrical generating plant results in economy of 
production. For the last 15 or 20 years it has been generally claimed by 
one school that the larger the size of generating station the lower the cost 
of generation. Another school contends that while this is true up to a 
certain point there is a limit, this limit being put higher or lower according 
to the opinion of the engineer making the statement. These views at 
first sight appear contradictory, but the confusion arises from the way 
in which the problem is stated. What is true, as a general rule, is to say 
that it is economical to continue the process of concentration so long as 
it is possible to do so by increasing the size (and not the number) of the 
individual generating units. The economy of concentration consists,. 
fundamentally, in the use of larger units—not in the mere aggregation of 
more plant at one spot. Before leaving the question of generation we 
would refer to the question of security of supply. This in our view is at 
least as important as any other question, and we could not recommend 
any policy which did not provide, if anything, greater reliability as well as. 
greater economy, than the present system. The supply of London from 
a large number of generating stations, few of which are connected with 
cach other, is unfavourable to reliability of supply, and is likely to prove 
increasingly so, besides involving more spare plant. The abandonment 
of the existing stations would necessarily be a gradual process, and long 
before it was completed London would be obtaining its electricity from 
several different but interconnected sources. If concentration be 
adopted we should provide for a complete sub-division of all new plant, 
not only in separate buildings, but also on separate sites situated con- 
siderable distances apart and on both sides of the river. As the economy 
of concentrating the plant down the river ariscs from the use of larger 
units of plant, cheaper coal, and more condensing water, the sub-division 
of the plant over several sites does not destroy these advantages, pro- 
vided the size of the unit is not reduced ; and as the various plants and 
feeding centres would all be interconnected, the security of the whole 
system would be increased. 

It may be asked why if the generating plant is to be sub-divided it 
should not be divided between three or four of the existing sites. For 
plant of the size under discussion it would only be possible to obtain sufti- 
cient water from the Thames, and hence the sites must be on the river. 
If the new plant be concentrated not 10 or 12 miles down the river, but 
near the load, there would, of course, be a saving in the cost of trans- 
mission. Qn the other hand, there would be certain grave objections, 
the principal of which are : (1) 1t would be difficult on most of the existing 
sites to store coalor handle it in the best way. (2) If taken © above bridge ” 
the coal would cost more due to barging. (3) By-product de velop- 
ments in connection with generation. would be difficult. if not impos- 
sible. (4) The hygienic and other great advantages of removing fuel 
consumption from London would not be obtained. We consider these 
two last reasons will prove increasingly important every vear; and it 
may also be pointed out that as the cost of transmission mainly consists 
of capital charges, the cost per unit will decrease as the load factor im- 
proves. "The cost of coal will not be atfected in the same wav, and hence 
as time goes on the disadvantages of stations nearer the load will rela- 
tively increase. 

In addition to investigating the question of generating clectricity at 
sites situated upon the Thames, we have also considered the possibility of 
generating electricity at stations erected on or near the coaltields, as is 
about to be done at Berlin. The decision in that case, however, is 
affected by the low calorific value of the ©“ brown " coal rendering its 
carriage more costly than the transmission of electricity. Our investiga. 
tion shows that although at some future date it may pay to generate deine 
portion of the electricity required for London in the neighbourhood of a 
coaltield and to transmit it to London, it would be unwise to do so at the 
present time for the following reasons: (a) It will not be possible, until 
further development of the Kent coalticlds has taken place, to decide 
which would be the best situation for the first coaltielda installation 
(b) In view of the very large quantity of coal which would be used in 
supplying London with electricity. it is obviously essential for commer. 
cial reasons to retain the utmost freedom with regard to obtaining coal. 
from as many sources as possible, and not to be tied to any one field 
(c) Except for that portion of the load with a very high load factor any 
possible saving in the cost of carrying coal would be more than counter. 
balanced by the increased cost of transmitting electricity. We consider, 
however, that it is quite possible that it may prove profitable at a later 
date, when extensions are required, to supply the high load factor 
portion of the load from sites situated further from London than now pro- 
posed. 

Conclusiona.—The result of our investigation into the question. of 
generation is to prove that: (1) Assuming all the existing generating 
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stations for the supply of light and power in the central area were in the 
hands of one authority, it would pay that authority to shut them down, 
sell most of the plant. and generate all the energy they produce, on sites 
down the river. (2) The saving in working costs * which the existing 
undertakings in the “central area " could. etfect. by obtaining their 
current from such a concentrated plant supplying for all purposes would 
be not less than 18 per cent., or about £17€.000 à year, after allowing for 
all capital charges on the new plant and mains. (3) The initial capital 
outlay required for this purpose, allowing for growth of demand during 
the next four years, would be between £6.000,000 and £7.000,000..— (4) 
It is not advisable at the present stage to generate at stations situated 
at the coaltields, (5) To supply the gene val domestic demand from 10 
mode] stations on any of the present sites would cost. including capital 
charges, at least 20 per cent. more than from plant concentrated on sites 
down the river. (6) If the comparison be made, not with 10 new stations, 
but on the assumption that the existing plant in the [0 best existing 
stations be re-arranged and utilised to the best advantage, the poliev of 
extending on the existing sites shows to still less adv antage. (7) lf the 
necessary concentration of plant could be effected by extending two or 
three of the existing stations * below bridge,” the saving in the cost of 
transmission would be outweighed by the disadvantages of such a policy, 
even on financial grounds. (8) A policy initiated. by the concentration 
of production on sites down the river is the right one for London, on 
financial grounds, apart from its other grcat advantages. Its immediate 
adoption is essential to economy. Our conclusions are based upon 
technical and commercial considerations, but we fully realise the 
great advantazes of removing the combustion of fuel from the central 
area. It can be shown that the «ctual financial vain to Loudon which 
would result from such a change would be much greater than the direct 
cconomies.t 
DISTRIBUTION. 

Of the millions invested in electricity undertakings in Greater 
London, over one-third is represented by cables and house services, 
luere are at present 49 ditferent systems and. pressures of distribution 
in Greater London. with little, if any. Incentive to their reduction, This 
number might be gradually reduced to about one-third without any very 
prohibitive expenditure, but any further reduction would be costly. Not 
only does this multiplicity of systems increase the total cost of distri- 
bution, but it means that most of them are totally, and the best of them 
largely, unsuitable for dealing fully with the coming demand. While in 
several districts the distribution networks are su flicie nt for meeting the 
lighting demands for some years to come, in others they will need to be 
supplemented before long. In nearly all cases, howev er, the existing 
networks will be quite unable to cope with the great increase in the de- 
mand for power and heat, especially in residential districts; which will 
result from a general reduction in price. To enable this demand to be 
supplied at the necessary figure and electricity to be adopted for all pur- 
poses, not only the cost of production but also the cost of distribution 
must be reduced. This can only be done by the introduction throughout 
London of an alternating-current distribution system for dealing especi- 
ally with the demands other than lighting. 

Conclusion, —We have considered designs and made detailed. calcula- 
tions of the various methods of distribution available, and our conclusion 
is that the present distribution systems in the various districts, instead 
of being generally extended, should be supplemented as required. by a 
high-pressure three-phase system—transformers being installed at inter- 
vals for supplying the consumer at low pressure. through distributing 
cables. Such a system when laid would cost at least £10,000,000. leos 
than the extension of the existing direct-current networks which would 
otherwise be necessary to meet the general domestic demand. Its adop- 
tion would, in addition, result in reducing the total operating ex penses of 
the undertaking by 12 percent. As this new network was laid, all addi- 
tional power, heating. and in some cases lighting, would be supplied from 
it. As the supply given through it would be at a lower price than that 
from the existing mains, it is obvious that many consumers would also 
change over their present installations to it, and it would usually not be 
necessary to extend the existing distribution systems. In some districts 
the existing networks might sutlice to supply the heating and power loads 
also for a time, but one of the ains. of the arrangement proposed. for 
Unification (see below) would be to encourage in all possible ways the 
gradual laying down of a standard three-phase network with a view to 
the ultimate standardisation of distribution in London. ‘nis might 
possibly be assisted in some Cases by the loan of capital for the pur pose 
from some central authority to existing authorities. There should, in 
our opinion, be two systems of distribution standardised for London : 
(1) A three-phase high- pressure system, as referred to above, This 
would be laid as the existing systems became loaded up. and would 
eventually replace the existing systems entirely in most districts. (2) A 
o00-volt. threce-wire direct-current. distribution system for lighting. 
consisting largely of existing networks. ‘This might eventually be done 
away with in many districts, but where it was wise or economical to 
retain it, it would be retained. 

The standardisation of the entire distribution network will neces- 
sarily be a gradual process. In the meantime what is really urgent is the 
standardisation of what may be called the primary distribution system 
throughout London—that is, of any high-pressure mains laid in the 
immediate future for the purpose of supplementing or connecting up 
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* This saving. in conjunction with the present sinking funds, would 
enable the existing generating plant to be written off by 1931. 
- + Some recent aud careful investigations into this question elsewhere, 
indicate a possible saving approaching £5 per head of population per 
angum, 


existing stations and undertakings. At present such mains are laid at 
voltages from 2,000 to 10,000 and for various periodicities from 40 to 100, 
and not in the interest of London as a whole, but to meet the immediate 
needs of particular districts, All new mains could be laid for a standard 
voltage without very serious additional expense, and steps should be 
taken at once to brine this about. In this connection the decision as to 
the standard electrical frequency to be adopted in London ijs verv im- 
portant. Various technical questions are involved which need not here 
be dealt with. T aking them all into account, we tind that a frequency of 
50 eveles per second is that most suitable for London. This is suitable 
for lighting, domestic and motive power supply, and also for conversion 
to direct current. Incidentally, it is already in use by a considerable 
number of the undertakings in London. 

It is essential to efficiency that production ard. primary distribution 
should become concentrated in the hands of one authority. Dt is im- 
portant that the secondary distribution should, though of necessity more 
vradually, become standardised. It not, however, in our opinion, 
absolutely essential that the distribution and sale of electricity should be 
entirely carried out by one authority. at least at first, although such an 
arrangement would probably bring about the mest rapid development. 
The distribution and supply of water, and to a large extent of gas, are in 
London in the hands of central bodies. 1n most great cities both the 
veneration and distribution of electricity also are in the hands of one 
authority, and this may ultimately prove the ideal arrangement in Lon- 
don. The advantages ofemploving one distribution and selling organisa- 
tion would be : (1) That the first cost of the new distribution network 
would be a mimimum if it were laid without any regard to local boun- 
darics, (2) That the operating costs of a distribution system so lid 
would be also a minimum, (3) That selling could be more efticiently 
organised. A central body would be in a better position to facilitate 
the invention, manufacture, standardisation and supply of domestic and 
industrial apparatus, as the big gas authorities have done, (4) Phat it 
would tend te bring about uniformity of prices and distribution methods 
throughout London more rapidly than the employment of numerous 
ditterent bodies. On the other hand. the advantages claimed for leaving 
distribution and retail sales in the hands of a number of existing dis- 
tributors may be stated as follows: (0) That a local body has usually 
a more intimate knowledge of the local conditions than a central body 
would have at the commencement. (2) ‘nat it would be easier to effect 
and would involve less radical alterations in the present arrangements, 
Compulsory amalgamation of all existing undertakings would be difficult 
and costly. (3) That a number of the existing distributing authorities 
already have well-organised selling de partments, 

While in our opinion the time is ripe for beginning the standardisation 
of distributing methods technically, as recommended above, it not 
essential at the moment so completely to unify the commercial side of 
retail distribution. Uf there were a number of different bodies using 
different commercial methods of selling electricity it would not impede 
the development of electrical supply as much as if a number of different 
technical methods were used. bi wotld be necessary, however, to ensure 
that no restriction was thereby placed on the general adopiion of elec- 
tricity and the eradual introduction of a uniform price, at least in the 
central arca, After carefully considering the whole matter, we have 
come to the conclusion that having in view the large amount of develop- 
ment work that has heen done by both local authorities and companies 
in London, the most practical arrangement as regards distribution would 
be one on the following general lines, though, in practice, numerous 
modifications would doubiless be em ploved in different districts. Under 
the scheme suggested below: (1) No general extension of the existing 
networks would take place, but there must, of course, be slight additions 
and alterations from Ume to time as well as connections to new consu- 
mers; (2) in a certain number of districts the complete undertaking 
would be immediately, and in other districts gradually, taken over by 
some ceniral authority: (3) at any rate in the majority of other cases, à 
bulk supply would be taken. Under these conditions the following 
would be the best arrangement in connection with the existing and pro- 
posed new networks, respectively: Except in cases where the whole 
undertaking is acquired by the ceniral authority, house services and 
short extensions might still be done by the exisiing authority. The 
same applies to the operation and maintenance of existing networks. In 
cases where the network was retained by the existing distributors selling 
night also be retained by them. [n some cases the sale of electricity 
might be retained by them even though the network was handed over 
to the central authority. As regards the new networks which we recom- 
mend should be laid to supplement the existing neiworks as these become 
loaded up, we think the following should govern the policy adopted. 
Design must in all cases be in the hands of the central authority. The 
actual work of laving. or at least the breaking-up of strecis and reinstate- 
ment, might be reiained bv the existing authority, if so desired. The 
new network might be in the hands of either the central authority or the 
existing authority, the other terms of the arrangement being varied 
accordingly. Except as regards the breakingeup and reinstatement of 
streets, operation and maintenance would, as a rule. need to be in the 
hands of the central authority. In the case of house services again, except 
possibly for actual breaking-up of streets, both the laying and the main- 
tenance would usually have to be in the hands of the central authority. 
The sale of electricity to all retail consumers might usually, if desired, 
he retained by the local distributors, whether they own the network or 
not. Ultimately, throughout London. both generation and distribution 
mav be carried out by one organisation; in the meantime it will be 
necessary when making arrangements wuh the different distributors 
always to keep in view two points, viz.: (1) That nothing be done to 
hinder the ultimate unification and S duni anon of distribution in 
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london; (2) that everything be done to reduce the price of electricity 
to the consumer and to increase its use. A sliding scale or other means 
of protecting the consumer should be negotiated for or insisted on in any 
new arrangements that may be made. 


FUTURE OF THE EXISTING SYSTEM. 

While our own experience and that obtained in most great cities, as 
well as the special investigations we have made upon your behalf, confirm 
the importance of beginning the concentration of production as soon ax 
possible and of gradually standardising distribution, there is a school 
which, while admitting the economies of concentration, contends that 
the d ficulties in the way of carrving it out are too great to justify it; 
in other words that it would be better, even if ultimately more costly, to 
allow the best existing stations to extend indefinitely. Although we have 
already shown that this would be unsound economically, it may be worth 
while briefly to consider its practical results. Several of the best existing 
stations have sufficient land for large exiensions, others could at some 
cost obtain it, while others are nearing their limit of extension unless thev 
obtain powers of compulsory purchase, involving great expense. Some 
asain are prevented from extending on account of nuisance or other 
reasons. While one or two of the existing stations are in a position to 
supply a certain amount of power to railways the majority would be quite 
unable to do so at a low enough price. As a matter of fact, two more 
of the leading railways are building generating stations of their own, 
thereby adding to the already excessive number of stations and the 
consequent waste. Even in the 10 best stations there is a considerable 
amount of plant already becoming obsolete which, however, has vet to 
le written off. [t is often urged as a reason for not " scrapping " plant, 
that though admittedly inefficient it must be retained until more of 
its cost has been written off. Except where it is a case of actual ditti- 
culty in raising money the argument is obviously unsound and 
not based on considerations of real economy. df a saving in total 
costs can be effected by a change, the sooner it be made the 
heiter, While several undertakings are supplying. for purposes other chan 
lighting, at fairly low prices they are only enabled to do so while that 
portion of their business is less than their lighting load. Should the 
demand for power and heat much exceed that for lighting. as it is bound 
ultimately to do, it will be financially impossible for most of them to 
supply it at the present prices, and still less at the prices necessary to 
crate the fulldemand. Hence the extension of the existing stations will 
make it impossible for the great bulk of London’s electrical needs to be 
met, or for electricity to be supplied at low enough prices for general 
domestic use by all classes. It has been several times suggested that 
while there is urgent need for the existing stations to be linked up in order 
that the less efficient should be used only as sub-stations, thereis no need 
to erect any large new station at present. ‘The linking-up powers granted 
live vear ago have, however, had little effect on the price of electricity in 
London. Hf it be economically sound to concentrate production there ts 
no advaniage in delay. Capial expenditure on generating plani must 
continue if the demand is to be met, and the sooner this expenditure be 
made on the right and most esonomical lines the beiter. The actual 
hyures and the experience of oiher cities are so conclusive that we are 
driven to the opinion that those who advocate postponement or com- 
promi-¢ as revards concentration are not aware of them. As regards 
distribution, if the existing means of production be not radically altered 
and the cost reduced there appears litile or no incentive to unifying the 
Ustribution systems, Finally, the fact that the Council may decide to 
purchase the companies’ undertakings in 1931. makes it impossible to 
allow the present neflicient system to grow unchecked uniil that date, 
If only for the reason that the service must beeome inferior and that the 
Council would thea. be saddled with an enormous amount of totally 
unsuitable and out-of-date plant upon terms which may prove onerous. 
Ihe Council, moreover, when exercising its compulsory. powers, must 
purchase all or none of these undertakings, and practically all the plant 
wed by them for supply within the county. This, as shown below. 
misht add very seriously to the difficulty and expense of taking over the 
undertakings if the companies were to combine to erect stations outside 
the county boundary for supplying within and without the county. 


METHODS OF EFFECTING UNIFICATION. 

The uliimate unification of the supply of electricity in London is 
esential toits general adoption, To effect this without enormous waste 
of money in the future a new policy must be initiated without delay. The 
more carefully the situation is examined the more inevitable is this con- 
chision. Having come to a decision as to the correct. technical policy of 
electrical development for London, there remains the question how to 
initiate such a policy. Broadly speaking, there are four alternative 
methods available : (1) Bulk supply, (2) competition, (3) amalgamation, 
Hi some combination of these alternatives. 

Bulk Supply.—Concentration of production, coupled with standar- 
disation of primary distribution, though economically sound and impor- 
tant steps in the direction of unification, will obviously not solve the 
whole problem. They would not even remove the difficulties which the 
Council will have before them in 1931, though they would certainly 
teduce them. A bulk supply undertaking might. however, be estab- 
ished by some public authority or company for supplying the existing 
undertakings. With such an arrangement no retail supply would be 
“iven—re., there would be no competition except with those of the exist- 
ing undertakings which have powers to supply railways and other under- 
takings in bulk. It would not be very easy to make the adoption of such 
à bulk supply by the existing undertakings compulsory, although steps 
might be taken to prevent the extension of existing generating stations. 

Hence the growth of such an undertaking would be necessarily slow, the 
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business a somewhat difficult one, and its financial success very doubtful 
while it would be some considerable time before the ordinary consumer 
would obtain any benefit. So far as production alone is concerned it 
would, technically speaking, be a step in the right direction, but. apart 
from the standardisation of primary distribution, it would leave entirely 
untouched the distribution side of the problem, which is at least of as 
much importance as generation. 

Com prtition.—M a new undertaking were established by some public 
authority or company with the right to supply on the usual Power Act 
terms, progress would probably be more rapid, both directly, in thore 
districts where competition took place. and indirectly, due to under- 
takings in other districts being compelled by threats of competition to 
take a bulk supply. Several proposals on these lines were before Par- 
liament some eight or nine vears ago, including one by the Council. and 
some were nearly successful. In default of some better alternative, it is 
possible that Parliament would to-day sanction a scheme of this nature. 
If it were sanctioned its commercial success would be more rapid if it 
also included. powers to acquire some of the existing undertakings com- 
pletely—ce., if it had some means of giving a supply for all purposes, at 
least In some districts, directly to the consumer. 

If a new and comprehensive undertaking were established, covering 
the whole of Greater London, with full powers of competing for Hight- 
ing, heating and power supply. it is probable that the price of elec- 
tricitv in London would immediately fall and developments of heating 
and cooking would be rapid. Apart from a certain waste of existing 
capital a scheme of this kind, under proper regulations and control, would 
offer many advantages in the interests of the consumer, Although no 
monopoly was granted under the Electric Lighting Acts yet, in order to 
compensate the existing companies for this competition, Parliament 
might postpone the date of purchase or even give them the right to insist 
upon being taken over by the new undertaking, thus gradually efiecting 
amalgamation, The municipal undertakings would have to be specially 
dealt with. 

Amalgamation.—The most rapid ard certain method of bringing about 
tlie concentration of production and the unification of distribution, both 
of which we have shown to be necessary to the general acoption. of 
electricity, would be the complete amalgamation of all the existing 
undertakings. Tnere are two different policies which have been followed 
in the past in cases of this kind. Amalgamation of public undertakings 
(leaving aside the question of subsequent operation) has in some cases 
been carried out by publie authorities and in some cases by private enter- 
prise, more or less controlled. Each method has its own special draw- 
backs and advantages as regards the publie interest, 

Conclusion, — After very. carefully considering the position of electric 
supply in London in all its aspects and the various possible alternatives, 
we have come to the conclusion that the best, and in fact the only com- 
plete and satisfactory, solution is the establishment of a new undertaking 
with such powers as will enable it to concentrate production, standardise 
and unify distribution, and bring about the amalgamation of the various 
undertakings. We recommend this as opposed to the establishment of 
an undertaking prohibited from “ associating " with. or from competing 
against, the existing undertakings, provided their co-operation can be 
secured, This policy does not necessarily involve any immediate inter- 
ference with the Council's rights of purchase in 1931]. ; 

Assuming therefore the necessity of establishing a new undertaking to 
effect these results, we will now consider the alternative agencies by which 
this might be carried out. Broadly speaking, there are four difterent 
agencies by which the new undertaking might be established: (a) A 
combination of all the companies and local authorities in Greater London; 
(^) a new company, formed either by the existing companies or inde- 
pendently: (c) à new public authority representing the county and, 
possibly, certain districts outside, acting alone: (d) a new public 
authority, of this nature, acting in co-operation with private enterprise. 

Combination of all. Ecisting Authorities may be brietly dismissed. Tt 
is now nearly nine vears since the advantages of concentration and the 
need for unification were established to the satistaction of both Houses 
of Parliament and of several borough councils and companies. dn the 
intervening period, though some attempts have been made. no serious 
change in the position has been brought about and no real advance has 
been made towards the desired end. The history of these attem pts 
seems to indicate that only by the action of some large central body can 
unification be achieved. At the present time there is not sufficient 
cohesion among either the companies themselves or the borough councils, 
and still less among all the authorities in Greater London, to form even 
the nucleus of such a hody. The unfortunate absence of avreement 
amone the various uudertakers militates both avainst their own interests 
and the electrical interests of London as a whole, 

Combination of Ecisting London Com panies.—If private enterprise Le 
the ageney decided upon, a company formed under the auspices of the 
existing undertakings would appear more likely to succeed, and there 
is at present a proposal for bringing these companies together, though at 
present no agreement has been reached. Before considering the other 
aspects of any scheme of this kind it seems to us essential that the Council 
should satisfy itself upon certain important points, and especially : (1) 
The existence of sufficient unanimity between the various interests an] 
sufficient driving force and financial support to carry it through ener. 
gctically on the best and broadest lines; (2) the provision for includinz 
the borough council undertakings and the important undertakings out. 
side the county, which together supply ever one-half of the total output 
in Greater London, ft is in these areas that power supply is growing and 
likely to grow more rapidly than in the London companies’ areas where 
the revenue from fighting still predominates, and the combination of the 
lighting and power loads is essential to the best results and a satisfactory 


- - municipal control, the bulk of the profits going to the public, whether 
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scheme, It would also be necessary that the companies’ concessions 
should be extended or they would be hampered in raising capital and 
making long-term contracts with railways and similar bodies. 

In considering a proposal of this kind from the Council's point of view 
it is also very important to look forward to 1931 and to the possibility 
of London desiring to acquire the ownership, if not the management, of 
the electrical supply undertakings at that date. As electric light com- 
panics have as a rule no power to transfer their undertakings and as the 
powers conferred on the London companies by the London Electric 
Supply Act of 1908 merely authorise working agreements and not amal- 
gamation, a holding company would have to be formed. If the existing 
companies were to form a holding company to erect one or more large 
stations outside London and to use such stations for the purpose of 
supplying undertakings both in and around London, the present powers 
of purchase would not apply to all of it and the future cost of acquiring 
by any public authority might be very seriously increased, especially if 
the obsolete stations* and plant were left standing. In fact, London 
might find itself in the position of Paris recently, which discovered, when 
the time for re-purchase arrived that the companies had the right to 
retain. certain important parts of the undertakings, for which they 
demanded a high price. Hence provision would have to be made, as far 
as possible, for the subsequent. purchase of these outside stations or as 
much of them as was necessary. Provision would also have to be made 
for ensuring that the consumer benefited from the new arrangement. 
In short, before supporting any arrangement of this kind the Council in 
addition to satisfying itself as to the two primary considerations already 
mentioned would also have to arrange: (1) Terms for taking over any 
new station outside the county: (2) maximum prices for the retail 
supply of electricity for power, heating and cooking to the consumer 
from these stations ; (3) a sliding scale of discounts and dividends paid ; 
(+) provision for controlling the raising and expenditure of capital so 
that these safeguards became effective. Granted that these safeguards 
and the other points mentioned could be satisfactorily arranged we con- 
sider that the establishment of the new undertaking by a combination 
of the existing companies worth consideration. Whether such a com- 
bination were granted independent powers or acted as the agent of some 
central public authority, it would in any case form a useful nucleus for 
a new organisation. 

Independent New | Compuny.—1f. private enterprise be. the agency 
decided upon and if the existing companies are not able to come to any 
agreement, or are otherwise unable to put forward a satisfactory pro- 
posal, the employment of some independent company, specially pro- 
moted for the purpose of establishing the new undertaking, might be 
considered, Very similar considerations would apply, as regards the 
safeguards necessary in the interests of the consumer and public generally, 
as in the case of a scheme promoted by the existing com panies. 

Public Authority Alone.—1f a public authority be decided upon as the 
most suitable agency, the restriction of arca from which municipal under- 
takings have suffered. would not apply to a comprehensive scheme 
covering Greater London. This area is large enough. for maximum 
efliciency. The advantages of a complete municipal undertaking foi 
London may be stated as follows: (1) All questions of control or re- 
purchase of the undertaking are avoided; (2) the capital would be 
raised at the cheapest rate ; (3) any profits that were made would go to 
the consumer or ratepayer; (4) certain municipal electric lighting 
undertakings are to-day showing considerable enterprise in connection 
with the commercial side of their business and are achieving results 
which com parc very favourably with those of the London electric lighting 
companies. The disadvantages of such a scheme may be stated as 
follows: (1) Compulsory purchase of existing undertakings would prob- 
ably be necessary, and this would be most expensive, involving exces- 
sive costs of arbitration, payments for goodwill, &c.: (2) the encourage- 
ment or establishment of by-product developments and subsidiary 
industries in connection with the generation of electricity would be 
difficult. 
bulk undertakings in the hands of companies and to refuse local autho- 
rities the right of purchase, is, in the view of the unique conditions of 
London, no conclusive argument against it. The operation of all elec. 
tricity supply in London by a public authority would, of course, mean 
a great increase in the number of municipal employees. 

Municipal Ownership and Control.—Private Operation —Tho alter- 
natives so far considered are company ownership and operation, and 
municipal ownership and operation, which both have certain drawbacks 
and risks. The former policy has hitherto been adopted in most large 
cities in Europe, America and India, while the latter is generally found 
in Great Britain and in some other cities throughout the Empire. Com- 
plete municipal ownership and working is rarely found in large foreign 
cities. Proposals embodying both these forms of control have been 
unsuccessfully placed before Parliament in connection with electric 
supply in London. There is, however, a third course. This is partial 
or complete municipal ownership with private operation, under strict 


ratepayer or consumer. This co-operative method 1s the solution now 
being adopted in one form or another in many large cities abroad, in cases 
where complete private ownership is not thought satisfactory, and offers 
some important advantages. Apart from all questions of the relative 
efliciency of municipal and private management, the merits of such 
co-operative arrangements, coin] ared wit h al sclute company ownership, 
aro that the risk of watered capital with its attendant evils are avoided. 
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* Under the terms of the Act, however, the Council might be obliged 
to purchase all this plant, if purchasing the undertakings. Bulk supply ` 
would enable generating plant to be written off before 1931. 


The fact that Parliament has hitherto seen fit to place most 
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The municipality obtains a share in the profits without, or with only 
small, accompanying risk, and during the concession it is able to exercise 
closer control over the working in the public interest, and at the termina- 
tion can assume possession without having to pay for wasted capital, 
good will or prospective profits. There is, also, little difficulty in prevent- 
ing the inefficient operation and maintenance of the plant during the 
closing years of the concession, as there is not the usual difficulty of 
raising capital during this period, nor the same inducement to “ starve ”* 
maintenance, As compared with municipal operation, the advantages 
claimed by its supporters are that commercial considerations are less 
likely to be violated for political ends, and that continuity of policy is 
more certain, while in the case of electricity supply there is tho all- 


| important advantage of greater elasticity in development, greater ease 


in negotiating contracts, and greater freedom in replacing antiquated 
plant. The municipal authorities in Paris and Berlin aro arranging for 
the operation of their electric supply entirely by companies, the city 
sharing in the profits, as is also done in Chicago and other American 
cities. The co-operative method is being increasingly employed for 
electric supply purposes by the cities of Germany. It has also been 
adopted in eonnection with underground railways in Paris, Hamburg, 
New York, Boston and other places. In some cases the whole of the 
“fixed ” capital is found bv the city, in others the bulk of the capital, 
and in others the municipality is merely one of the shareholders. None 
of these arrangements is, we believe, in force on any large scale in this 
country in connection with electricity supply ; but the arrangements by 
which the Indian railways are built and managed by companies for the 
Government may be cited as an important example. In view of the 
marked success of there co-operative arrangements elsewhere, there: 
would appear many advantages and no insuperable difficulty in applying 
the same principle to the laying down of a system of electricity supply in: 
the London area, nor in making the necessary subdivision of the work 
between the parts more suitable for the investment of municipal funds 
and the portions which it would be desirable should be found from 
private sourees. If this were carefully done from the outset there would 
be little difficulty when the time came for resuming complete municipal 
possession, 

Such an arrangement would involve (a) an owning and controlling 
authority which would supply the bulk of the capital necessary to con- 
struct the new works; (5) an operating body which would work the: 
undertaking on behalf of the controlling authority, guarantee the interest 
on the capital, and gradually unify and ultimately amalgamate the 
existing undertakings as the agent of, and under the control of, the 
owning authority and special statutory regulations with regard to price 
and dividends, &c. The operating body would preferably represent the 
interests of the existing London companies, though not necessarily those 
interests solely. In the event of the existing companies being unable 
or unwilling to combine for the purpose, a new company might be 
established for the purpose of acting as the operating agent of the con- 
trolling authority. 

Controlling Body.—W hichever of the alternatives above referred to be 


adopted for carrying out the unification of electric supply in London, 


the constitution of the controlling body is obviously of great importance. 
The discussion of this question, however, is outside the scope of this 
Report, but we might point out that the best results would be secured 
if the constitution of the controlling authority were to some extent based 
upon the functions which it would be called upon to perform. In view 
of the desirabilit v of including an area out side the county, as recommended 
by the Select Committee in 1906,* the co-operation of certain other 
authorities with the London County Council may be considered desirable. 

Recommendation.—Whichever of the alternative methods of carrying 
out the technical changes discussed in this Report be adopted, the first 
step involves the obtaining of Parliamentary powers. We therefore 
recommend that the London County Council should promote a bill in the 
next session of Parliament empowering some central body to set up an 


. undertaking with powers of bulk supply and the means of gradually 


acquiring and amalvamating the different undertakings on commercial 
terms. We consider that in no other way will it be possible for London 
to obtain the full advantages of cheap electricity, and, moreover, that 
such an undertaking if carried out on proper lines might be made self- 
supporting at a comparatively early stage. l 


SUMMARY OF (ONCLUSIONS. 

The conclusions we have arrived at as a result of our investigations 
may be summarised as follows: (I) The concentration of generating 
plant on sites down the river is the correct policy to begin with, both on 
technical and commercial grounds, deferring the question of generating 
part of the energy at the coalficlds or elsewhere until both the load and 
the load factor have grown. (2) In order to carry out this policy with the 
minimum waste of capital a high-voltage three-phase primary distribu- 
tion system at 50 cvcles per second should. be standardised for London 
as soon as possible. In this connection a standard primary voltage 
should be at once adopted for all new high-pressure mains. (3) Lf elec- 
tricity is to be supplied for power and general domestic use at tho lowest 
possible price, it is also necessary, both for economical and other reasons, 
that the existing low-pressure distribution networks should, as a rule, not 
be extended but besupplemented by a new three-phase network. (4) The 


most satisfactory and economical method of achieving these resultsis the 


establishment of a new undertaking with such powers as will enable it 
gradually to concentrate production, standardise distribution, and bring 


. about the amalgamation of all the various undertakings. 


* Report of the Select Committee on London County Council (Electric . 
Supply) Bill, 1906. 


end of each feeder as shown in the Paper, but also at the far end. 
4 precaution seemed to him unnecessary where the feeder was not a cable 
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LURRENT-LIMITING REACTANCES ON LARGE POWER 
SYSTEMS. 


We give below an abstract of the discussion in Birmingham 


on Messrs. K. M. Faye-Hansen and J. S. Peck's Paper on this 


subject. An abstract of the Paper appeared on p. 1046 of our 
issue of March 27th. 


Mr. R. A. CBATTOCK said that reliability of supply must be one of 
the first considerations, and that the sectionalising of generating plant 
,was recognised as à prime necessity for this purpose. "This was easy as 
regards boilers, steam pipes, prime movers and auxiliaries, but as regards 
switchgear, the sectionalising had hitherto had to rely on the rupturing 
capacity of the switches. The proposal to sectionalise the switchyear by 
vurrent-limiting reactances so that the energy to be dealt with by the 
switches now available might be kept within the limits of easv and safe 


control was one that would increase enormously the reliability of 


supply. The chief objections to the use of reactances appeared to be the 
lowering of the power factor and the interference with the voltage regu- 
lation. A low power-factor could, of course, be met by designing the 
generators to supply the wattless current required and by providing for 
greater energy of excitation. This was the way in which one had to pay 
for the greater reliability of supply, and it was not really an exorbitant 


‘price. Interference with the regulation was a more serious question. 


The balance of the load between sections must be varying from hour to 
hour, if not more often than that, and the constant adjustment of the 
voltage on the various sections of a large system, required bv the inser- 
tion of reactances between them, must be a very difficult operation. The 
authors did not say much about this, and he would much like to have 
some further explanation of what was necessary in such a case and to 
know whether some special indicators of the conditions obtaining on each 
section could be provided for the guidance of the attendant. The 
authors appeared to recommend dividing the reactance in the generator 
vireuits between internal and external reactances, and they seemed to 


indicate that each of these should have a value of about 6 per cent. 


Modern turbo-altemators usually had an internal reactance of about 12 
per cent. ; would they recommend that this should be reduced and some 
of it put outside the generator, and did they consider that 12 per cent. 
total reactance would give sufficient protection. The point raised with 
reference to short-circuiting the 'bus-bar reactances through sub-station 


. "bus-bars, by means of feeders connected to different sections of the main 


"bus-bars, could be met by dividing the sub-station 'bus-bars and in- 
serting reactances between these sections. 

Prof. G. Kapp thought that where feeder cables were joined by a ring 
main it would be advisable to have choking coils not only at the ome 
Suc 


but an overhead line. In the choking coils, as shown by the authors on 
the screen, they had many turns of wire and an air core a foot or so in 


‘diameter. In an overhead feeder they also had an air core in the loop 


formed by any two wires, but an air core miles long and a few feet wide. 
The inductance of such a loop would be comparable and might even many 
times exceed that of a choking coil with an air coil, so that the addition 


of a special choking coil, at any rate at the far end, would not appear to 


be necessary. Mention had been made of the possibility of omitting the 


- choking coil in the alternator circuit and of so constructing the machine 


that the armature should contain an equivalent amount of inductance. 
He did not think such a construction practicable. One could not get 
high inductance without at the same time getting an unduly large arma- 
ture demagnetising effect, so that the regulation of a machine constructed 
on these lines would be much worse than that of a machine having a 


moderate amount of armature reaction and an external inductance added. 


The addition of the external inductance would, of course, also make the 
regulation worse but not to so large an extent. A machine having only 
a moderately bad regulation could alwavs be made to regulate well by 
the use of a Tirrill regulator or some equivalent device, so that it would 
appear that the authors’ device of externally applied inductances was 
quite com patible with good regulation, provided each generator was fitted 
with some kind of automatic regulator to take charge of the exciting 


Current. It should be remembered that such a regulator need not act 


very quickly, because with the big units in question changes in load and 
power factor took place very slowly. 

Dr. C. C. GARRARD remarked that the introduction of these re- 
Actances increased the complication of the layout of the generating 
station, If, in addition to these reactance coils, we inserted the large 
banks of high.pressure protective gear, condensers, &c., which were 
advocated nowadays, the size and expense of generating stations were 
bound to go up considerably, thus defeating the object in view. ‘These 
added complications should, therefore, be regarded as evils, even if 
necessary ones, but their installation must be seriously considered if they 
increased the reliability of the supply. On the other hand, if the use of 


‘Teactance coils could be obviated by improvements in the construction 


of other apparatus it seemed to him this was the path to follow. ‘The 
authora had considered the problem chiefly from two points of view: 
The protection of the alternator from the collapse of its coils and the 
#aving of the oil switches from destruction. Was it not possible to con- 
Struct turbo-alternators nowadays which would withstand dead short 
“cuits? JË so, would it not be far better to spend part of the money 
Fes would otherwise go in the generator reactances in strengthening 
"ie windings of the machines so that they could withstand such short 


— 


in voltage. 
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circuits. The authors had not dealt to any extent with the question of 
increasing the internal reactance of the machines. It seemed that a 
solution of the problem of generator protection from this point of view 
might be attained. The second, question was whether we had reached 
the limit of the breaking capacity of oil switches. If so, it appeared to be 
wrong to put in smaller switches and endeavour to limit the short circuit. 
Money should rather be spent in installing switches of the proper size. 
In this connection it appeared that if reactance coils must be installed in 
order to safeguard the oil switches, that the use of a switch which, in 
operating, first cuts in the reactance and then opened the circuit, was to 
be preferred. In this case the reactance coil was normally short-circuited. 
The first action of the switch (within, say, the first fifth of a second) was 
to remove the short circuit on the reactance coil and the circuit was then 
opened afterwards, say, after a certain time lag had elapsed. With this 
arrangement the generators were not protected against the verv large 
rush of current which occurred during the first instant of the short circuit 
before the armature reaction had had time to assert itself, but, as stated 
before, the generator should be able to withstand this. The really im- 
portant point of view from which to regard this subject was that of drop 
The reactance coils should be installed with the one object 
of preventing the volts falling to such an extent, in the event of a short 
circuit, as to cause synchronous machinery to drop out of step. Looked 
at in this manner it appeared that the reactances in the feeders, as in 
Fig. 2 in the Paper, offered the best solution. Were the oil switches 
shown in Fig. 10 of the Paper in series with and in parallel with the 'bus- 
bar reactance coils automatic switches or simply hand operated? As 
regards the use of ironclad choke coils, he did not quite understand the 
necessity of a ‘straight line " relation between the voltage and the 
current. Did this expression simply mean that the iron must not become 
saturated to such an extent, on a short circuit, that the permeability fell 
to practically that of air * The idea had been prevalent that iron could 
not be used, as owing to the very short duration of the first rush of current 
it did not have time to get magnetised and, therefore, an iron choke coil 
was not any better than an air coil. "That is to say, the initial rush acted 
as & current of very high frequency which, as was known, would not 
magnetise transformer iron of ordinary thickness. If this were correct 


then it appeared that an iron circuit in any form would be bad, as it would 


increase the drop in ordinary working without giving any increased 
limiting effect in the event of a short circuit. Perhaps the authors would 
kindly clear the point up and state whether the first rush of current 
magnetised the iron of their ironclad choke coil and what would be the 
permeability of the iron under these conditions. Dr. Garrard further 
stated he would like some further explanation of the '' doubling effect.”’ 
The experiment mentioned in the footnote on page 1 was not the same 
as a sudden short circuit. The initial rush of current obtained bv sud- 
denly switching on a choke coil transformer was due to the polarity of the 
remanent magnetism of the choke coil or transformer not coinciding with 
that required having regard to the particular point in the voltage wave 
at which contact was made on the switch. He failed to see how this 
phenomenon could occur in the case of short circuit. The question of 
the use of automatic voltage regulators when 'bus-bar reactances were 
used had been raised. If an automatic regulator were used with each 
generator it must be sct so that it kept the voltage of each generator 
constant and equal to each other. "That is to say, the pilot coils of the 
regulators must be connected to the "bus bars. If the ’bus bar was 
sectionalised by reactance coils, then each automatic regulator would 
have its pilot connected to that section of the "bus bar to which its own 
generator was connected. With such an arrangement it would not be 


. possible to operate on the principle shown in Fig. 6 of the Paper, as the 


automatic regulators would prevent the different "bus.bar sections being 
at different potentials. 

Mr. H. K. TRECHMANN pointed out that no existing protective svstem 
could succeed in opening an oil switch before the current on a bad fault 
had reached quite large proportions, and further it was almost Impossible 
to plan a system of reactances which would successfully limit the fault 
current in any part of a large network, owing to its unavoidable com- 
plexity and to the large amount of energy which might be fed back from 
almost any point of it. Reactances were a troublesome complication 
from the point of view of arrangement, in addition to the difficulties 
dealt with in the Paper. The designers of English generating stations 
had had, in the past, an unfortunate tendency to cut down the space for 
switchgear to an uncomfortably small figure, and the designs of most. 
English oil switches reflected that tendency, An oil switch for dealine 
with heavy overloads must have a large body of oil, large clearances 
generally, and a good head of oil above the break ; and many otherwise 
good designs were spoiled by an insignificant quantity of oil being allowed 
To illustrate what was possible, it might be stated that an oil switch 
possessing only a little more than 5 in. of break had been tested with a 
dead short circuit on 23,100 H.P. of generating plant at 12.000 volts and 
had successfully opened the circuit; and further the damave to the 
contacts, &c., was not sufficient to prevent it being closed easily after- 
wards, Though one could not say that reactances might be entirely 
dispensed with in the large schemes which were being built at the moment 
it certainly was not too much to say that, if some of the additional Space 
were given to the oil switches and suitable designs of the latter installed 
the use of reactance could be considerably curtailed in even the largest. 
systems, and further. the capacity of stations in which they were not usut 
at all could be materially raised. 

Mr. E. O. TURNER said he would like to obtain from the authors some 
information with regard to the provision of extra reactance in the 
generator itself. One speaker pointed out that this might be done by 
decreasing the total tlux of the machine. At the same time, the armature 
turns would be proportionately increased, so that, althouch the additional 
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reactance desired was obtained, it was at the expense of an increased 
armature reaction, with the result that the inherent regulation of m 
generator became worse. If the armature winding was regarded as 
choking coil, with a partial iron circuit, its reactance could be eal 
bv simply burying the conductors deeper in the slots. Were this done 
the armature reaction would not be altered. and the regulation, especi- 
ally at power factors of 0:8 and below, would be much less seriously 
affected. We would like to ask the authors whether this was feasible in 
practice, and whether generators having high reactance but normal 
regulation were being manufactured. 

Mr. J. F. Forrest said Fig. 10 of the Paper showed a well thought out 
method of dividing up the "bus bars of a large power station by means 
of current limiting reactances, so that every oil switch installed. there 
could be depended upon to open the circuit it controlled under conditions 
of dead short circuit. He supported the authors in their statement that 
it was very desirable to feed one substation from one section only of the 
generating station "bus bars One reason for this was clearly stated in 
the Paper. but the authors had not mentioned a second very important 
reason which was as follows : — 

Assuming that a substation was fed from two sections, and that the 
substation "bus bars were divided, so as to keep the two sections distinct, 
then it was possible for these two sets of "bus bars to have a considerable 
difference in voltage. If this difference in voltage was steady, no par- 
ticular difficulty arose, but in the event of a sudden transfer of load from 
one section to another. at the generating station, a. sudden rise or fall 
in the voltage of one of the substation "bus bar sections would result. 
Since the whole of the substation rotary converters were connected in 
parallel by means of the direct-current "bus bars, a sudden rise or fall in 
voltaye on one set of machines to the extent of say. 5 per cent., would 
certainly result in something very like a temporary shut-down. The 
introduction of reactances between the feeders and the generating "bus 
bars, must have a beneficial effect in preventing the high frequency 
potential surges. set up in the net work, from unduly straining the in- 
sulation of the generators and switchgear. He would be glad if the 
authors, who were in touch with American practice and experience, could 
give any information on this point. 

Mr. F. H. CLovcu said where large power supply undertakings existed, 
it was essential to take all reasonable means to ensure, firstly. the con- 
tinuity of this supply and, secondly, the protection of the apparatus con- 
nected to the system, and it was usual, therefore, to divide the plant up 
into sections, so that if a fault did occur it was limited to its own particu- 
lar section and the rest of the plant was unharmed. This could readily 
be done with the boilers, prime movers and condensing plant, but there was 
a difficulty in sectionalising the "bus bars as this would mean that tbe 
supply areas must also be divided up, and in a case of failure to one sec- 
tion of the plant, the whole of the area which depended on this section 
would be without supply. The use of large reactances between sections 
of the "bus bars might be considered as a semi-isolation. By. properly 
proportioning these reactances, the result of a short circuit or other 
breakdown could be limited to the section in which it occurred. but at 
the same time power might be supplied to any particular section from 
the adjacent ones s0 as to maintain the continuity of supplv on that 
particular section, The use of reactances in series with the generators 
and also in the outgoing feeders protected the apparatus rather than 
maintaining the continuity of supply. With regard to the use of react- 
ances inseries with these generators, this largely depended on the design of 
the latter. All small generators could undoubtedly he designed so that 
they did not need these reactances to protect them. For large generators 
this might not always be the case, though they could be dispe nsed with, 
prov ided close voltage regulation was not necessary, and in most cases 
it was not necessary, as the momentary variation in load carried by a 
large generator was usually a very smallfraction of its capacity, and even 
if com parativ ely large v arlations in loads were liable to occur, the voltage 
could be maintained constant by means of some form of automatic device 
such as the Tirrill regulator. ]t had been pointed out that a reactance 
in series with the alternator reduced the amount of current which could 
flow into a fault in its windings from the neighbouring machines. It was 
necessary to put in series reactances for this purpose, because if a serious 
fault ocecured in the windings of an alternator it was usually sufficient 
to damage very seriously the machine, even if it was running by itself, 
and, therefore, any additional flow of current only made the burn-out 
more complete : and, of course, this reactance should not be necessary 
so far as the other generators were concerned, as they were designed to 
be capable of withstanding a short circuit at their terminals, The use of 
reactances in the feeders protected the switches, and if the switches were 
not capable of rupturing the current that could flow into a feeder, when 
a fault. occurred, then it might be necessary to instal these reactances, 

Kut when one looked at Fig. 10, in the authors’ Paper, and realised that 
wherever one reactance appeared on the diagram there must, of course, 
be three, one for each phase, one realised what a large space these must 
occupy, and one wondered whether they could not be avoided and 
whether there were not other means of giving the security and pro- 
tection that was necessary, It would seem that so far as the feeder was 
concerned. it should be possible to make use of a Merz-Price and Merz- 
Hunter devices. In the former of these, a current transformer was 
titted to each end of a feeder cable and connected in opposition to one 
another. So long as the cable was healthy the current flowing into it 
must necessarily be equal to the current flowing out of it, and, therefore, 
the resultant current in the secondary transformers would be zero. If, 
however, an earth occurred, the balance was destroyed and the cable 
was disconnected by means of an automatic oil switch. In the latter 
scheme each conductor was in two parts and the current transformers 
were arranged on the assum ption that the current would be divided equally 
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between the two halves of the conductor. In most of the systems in: 
England, feeder cables were laid underground, and if the cables were well. 
made, there should be a very remote possibility of a short circuit between. 
phases in a cable, and if a fault did occur it usually came from outside,. 
so that it became an earth before if could be a short circ uit,and this. 
operated the protective devices and isolated it from the system. 


THE UTILISATION OF SOLAR ENERGY.* 


BY A. S. E. ACKERMANN, B.SC, 


This Paper is the first of its kind and deals with the whole of the: 
experiments which have been made during the last four years by the 
Sun Power Co. and the Shuman Engine Syndicate, to which the 
author is joint consulting engineer, and which have cost about £30,000, . 
After naming the principal workers in this field, the author gives 
determinations of the solar constant and deals fully with the varying 
percentages of this quantity that are available throughout the day 
for power purposes. He then describes four types of Shuman sun 
heat absorbers and gives in great detail the results of his 48 trials. 
of these absorbers, the latest pattern (that erected near Cairo, Egypt) 
of which gave a maximum thermal efficiency of no less than 40-7 
per cent., and a maximum output of steam of 1.442 lb. per hour at a 
pressure of 15-8 lb. per square inch absolute. 

This latter absorber consists of five sections, each 205 ft. long and 
13 ft. 5 in. wide between the edges of the mirrors, The cross-section 
of each of the five sections is a parabola. Hence the mirror portion 
mav be described brietly as five large parabolic channels. The 
mirrors are of flat glass 4& in. thick, silvered, coated with shellac, 
and painted, eut to various sizes from 18 in. square downwards, so- 
as to fit round the parabola, They are carried on a light framework 
of painted steel, which in turn is supported at intervals of 12 ft. by: 
crescent- shaped painted steel lattice frames, the outer curve of cach. 
of which is a circular are rather more than a semicircle in length. 
The outer members of the crescent frames rest at the bottom on 
smali wheels. Each also has a circular rack for a portion of the length 
of the arc, and geared with this rack is a small pinion which is driven 
by a system of tubular shafting, thus causing the parabolie mirrors 
to rotate. The five 205 ft. sections are placed with their major axes 
north and south. To receive the morning sun they are heeled over 
to the east and move automatically very slowly from that position 
to the west so as to follow the sun. This automatic movement is 
controlled by a small and simple thermostat of three fingers, each 
consisting of a thin plate of brass underneath and a plate of vulcanite 
on top. In the working position two iron bands, each | in. wide, 
cast their shadows on the two outer fingers, leaving the middle one 
in the sunshine. When the shadows get off, or even partly off, the: 
outer fingers, the latter bend down and close an electric cireuit which 
includes a few Leclanch? cells. The current magnetically moves 
the slide valve of a 24 in. by 2} in. single-acting vertical piston, and 
puts the cylinder (in which the piston works) into communication 
with the vacuum in the condenser of the engine. The piston is then 
sucked up and its piston rod being attaehed to a lever pulls up: 
the latter, thus bringing a constantly rotating 18 in. pulley (driven 
by the engine) into contaet with another 18 in. pulley, covered with 
leather. The second pulley is thus driven by friction and in turn 
drives the tubular shafting which causes the mirrors to rotate. The 
movement of the lever also breaks the electric circuit, which has done 
its work of moving the slide valve. When sufficient rotation has 

taken place to bring the two outer fingers of the thermostat into the 
shadows again, another electric circuit is closed (by the outer fingers 
bending up and the middle one down) which magnetically moves the - 
slide valve in the opposite direction to that caused by the first circuit, . 
thus admitting atmospheric air to the cylinder. The piston then 
falls and the friction pulleys are thrown out of contact, thus stopping 
the rotation of the mirrors. 

The steam boiler is rigidly suspended at the focus of the mirrors, 
its cross-section being formed of a 3} in. steam pipe (at the top). 
having below it a long narrow U-shaped portion } in. wide and 11 in. 
high, cast in one with the steam pipe, the water space being between 
the vertical limbs of the U. The dimensions just given are internal 
ones, so that the cross-section of the water space is $ in. by 11 in. by 
205 ft. long in each section. The boiler is of cast iron, made in 4 ft. 
sections flanged at each end, the thickness of the metal being 3 in. 
It is encased in flat glass 4 in. thick, one sheet 5 in. wide, going over 
the top of the 31 in. steam pipe, and two other sheets 15 in. deep 
being placed one on each side of the U-shaped portion. The glass 
is supported by small thin channel irons, and encloses an air space 
around the boiler so as to insulate it against loss of heat by conduction 
and convection. The five 205 ft. sections of the absorber are placed 
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vide by side and 40 ft. from centre to centre. From the south end 
of each section a short steam pipe is taken to the steam main which 
rins east and west. The five short steam pipes are not taken direct 
from the 34 in. steam pipe of the boilers, but from the five small 
steam domes on top of the end sections of the boiler, and the point 
of connection of each steam pipe to its dome is at the centre of rota- 
tion of the mirrors. There is a gland where cach short steam pipe 
enters the steam main, thus allowing for the rotation. A somewhat 
similar arrangement is made at the northern ends of the boilers 
where the feed-water enters. Including the space taken by steam 
and water mains, &e.. the total area of land occupied by the whole 
absorber measures 0-875 acre. The overall dimensions of the engine 
shed, including the projections for the condenser and irrigation pump. 
are 0-036 acre, so that the total area necessarily occupied. by the 
plant is 0-911 acre. 

The results of the various types of absorbers are compared by 
means of tables and curves, and from these the author has con- 
structed a formula by means of which it is easy to calculate for a 
given type and size of absorber the total output of steam per hour if 
three things are known : (1) the time of.day.‘(2) the humidity, and (3) 
the steam pressure. [t has been known that humidity adversely 
affects the quantity of solar radiation arriving at the earth's solid 
surface, but this js the first time that its effect on solar steam pro- 
duction has been quantitatively determined. The difference between 
the thermal efficiency of the solar boiler and the commercial value 
of the steam produced is ingeniously brought out, the“author making 
it clear that in the case of such low pressure boilers a high thermal 
efficiency is not necessarily the same thing as the most economical 
conditions of working, and he shows that, up to a certain limit, the 
higher the steam pressure, the more economical the working. though 
the thermal efficiency is then lower. Two of the types of absorber 
did not move with the sun, and one did. The greater constancy of 
output of steam in the case of the latter is very marked. Jn order 
to utilise the low pressure steam economically, Mr. Frank Shuman 


- designet a special engine which has also gone through several stages. 


This engine is fully described with drawings and the author gives the 
results of his 14 trials of the several engines and compares their results 
with those of exhaust steam turbines and the low-pressure eylinders 


ot compound and triple-expansion engines, showing that the Shuman 


engine is the more economical. The steam consumption of oue of 
these engines was only 22-1 lb. per brake horse- power-hour, when the 
output was 94-5 B.H.P., and the steam pressure only 16-2 tb. per 
square inch absolute. The thermal efficiency of the engine com- 
pared with an engine working on the Rankine eyele was 54:75 per 
cent. In the case of a Shuman high-pressure non-condensing engine 
with an output of 29 B.H.P., the steam consumption was 23:8 lb. per 
brake horse-power-hour, and the relative thermal efficiency 71-7 per 
cent. Finally, the author gives the results of his trials of the com- 
plete sun power irrigation plant at Cairo, and describes his design of 
a special form of weir tank for measuring greatly differing quan- 
tities of water. The bibliography of the subject, which is a very 


Short one, is given as an appendix. 


DISCUSSION. 

Prof. C. V Boys remarked that the author's Paper was the first com- 
plete account he had seen of experiments of this kind. He had urged 
that comparative tests of the absorbers under the same conditions, but at 
ditterent pressures, should be mado, as this was the only possible way to 
find out the best working pressure. Other points on which research work 
was needed was the effect of coating the boiler with lass, also the use of 
screens to prevent the loss of heat by the wind. The steam pressure 
which gave the best thermal efficiency was not necessarily the value 
which might give the best engine power. 

Mr. L. Simpson said that the author had not mentioned the work done 
on the utilisation of solar energy by Mr. W. Adams, of Bombay. This 
gentleman had been very successful in usine the sun's ravs for cooking and 
heating purposes, He (the speaker) criticised the present set of experi- 
ments in that records were wanted for months tovether and not merely 


‘on a few fine days. An old Cornish engine would give just as good results 


for pumping as the engine used in these trials. The many old low- 
pressure pumping engines always started up by themselves, and had 
none of the many auxiliaries used in this plant. 

Dr. C. V. DRYSDALE said that the importance of this question of the 
utilisation of solar energy was increasing vear by year as the world’s 
supply of fuel got less. The author had treated the problem so as to 
convert the sun's energy directly into mechanical energy. and consequently 


-obtained a low thermal efficiency. Another application which it would 


be well to consider was the question of applying it to increasing the foot l 
eupply. According to experts the supplv of nitrates for the fertilisation 
of the land would be exhausted in 1921, and it was of im portance to have 
means of renewing this supply from the nitrogen in the atmosphere. He 
‘suggested applying solar energy to this purpose. He had calculated that 
the highest theoretical temperature obtainable from the sun's rays would 
‘be 3,500" C., which wasabout the temperature needed to form nitrates. It 
evould, therefore, seem that solar energy alone could not be used, but the 
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combination of solar heat and an electric are could very well be employed 
with economical results. 

Mr. W. M. Morpey thought the Paper might well hase been divided 
into two parts, one dealing with the low-pressure steam and the other 
with the useful employment of the steam. He would like the author to 
include in his Paper the comparative costs of power obtained trom solar 
enerzgzv and by ordinary methods. 

Mr. W. HALLEY gave some figures comparing the relative costs of a 
50 n.r. sun plant and a similar coal fuel plant. He stated that with the 
cost of coal at about £3 per ton, its price in the tropics. a saving of £410 
per annum was effected by ihe use of the sun power plant. As the plant 
had only been in operation a few months, it had not been possible to 
publish results of trials for months together, as had been suggested by ono 
speaker. 

Mr. S. WiLsoN asked what was the action of the humidity of the air 
on the working, as in the results of the trials this seemed to have an enor- 
mous effect. He also asked as to the effect of the wind. 

Mr. (€. HANSEN suggested. metallic reflectors would be more suitable 
than the mirrors, and that the length of the parabolic mirrors should be 
divided up by cross walls, thus eliminating the effect of any wind. 

Mr. T. JOHNSON inquired with regard to the intended Sahara plant as 
to where the engineers expected to obtain a sufficient water supply tor the 
condensers, and how they proposed to utilise the power if they obtained 
it. He suggested that instead of steam jacketting the ensine, it would 
be more economical to have an arrangement. of mirrors, so that it was 
sun-Jacketted. 

Several other members took part in the discussion. 

Mr. ACKERMANN, in reply. said that Mr. Simpson would tind that 
Cornish engines would have twice the steam consumption for the same 
power of the Shuman engine. Experiments as to the effect of the wind 
had not been possible, but as the wind was rarely more than 5 miles per 
hour the effect was not great. The late start which had been made in 
these trials was mostly due ta engine troubles. The boilers had been 
originally made of zinc. and the frames designed for zinc boilers, Cast- 
iron. boilers were found to be necessary, and consequently the frames 
were hardly strony enough for the work, so that it was impossible to heel 
over the frames to catch the very early and late sun for fear of disaster. 
Water was found below the surface of the desert almost every where, and 
it was hoped to sink wells and utilise this for the Sahara plant. 


PHASE COMPENSATION. 
BY G. H. EARDLEY-WILMOTT. 


Summary.—The different kinds ef plant available for phase compen- 
sation are considered, such plant being classed as (1) that which may 
improve the power factor of the system as a whole, and (2) that which 
is applied. to individual motors. The over-excited synchronous motor 
is first considered, the effects being illustrated graphically and by a speci- 
fic instance. Reference is then made to condensers, and lastly a case is 
taken where a rotary phase advancer is used. [t is pointed out that tho 
type of plant to be adopted must depend on the circumstances of cach 
'ase, it being impossible to lay down any general rule. 


In the issue of THe ELECTRICIAN for Nov., 28th. 1913, a 
short article on the above subject was published. in which I 
dealt with the question of phase correction and more or less 
restricted my remarks to the rotary type of phase advancer. 
I wish in this article to discuss the question in a more general 
wav, at the same time describing various other methods of 
solving this important problem. 


GENERAL. 


The methods which can be emploved for improving the 
power factor of a svstem mav be divided into two classes, 
Firstlv, those which improve the power factor of the system as 
a whole, and, secondly, those which involve the application of 
separate phase advancers to individual motors. To the first 
class belong such machines as over-excited synchronous motors, 
and condensers, while to the second class belong the rotary 
type of phase advancers previously described. 

It is impossible for any one to lay down hard and fast rules 
as to which is the best method. as so much depends on specific 
circumstances, and each individual case should be considered 
on its own merits. Each method has its own advantages and 
disadvantages, and it may be of interest, therefore. to describe 
the most important of these in turn so that the reader mav be 
able to decide for himself which he considers to be the most 
suitable. 

OveR-EXCITED SYNCHRONOUS MOTORS, 

A lagging current hasta demagnetismy effect upen tii herd 
of a machine, and m a similar manner a leading current 
strengthens it, thus it is easy to see that if the excitation of a 
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synchronous motor is increased the motor can be made to take 
a leading current. It is possible to bring about this state of 
affairs in the case of a motor which is excited separately by 
continuous current by increasing the number of continuous- 
current turns on the exciter and the effect of increasing the 
field in this way is shown in Fig. 1. The terminal volts are 
represented by OE and the lagging current by OC. Now, it is 
usually safe to assume that the inductive drop in the windings 
is due entirely to self-induction, so that this may be set off at 
right angles to OC and is represented by OD,. D,E then gives 
the value of the back E.M.F.W If the excitation is varied so as 
to increase the back E.M.F., the position of OD, is altered and 


Fic. 1l. 


assumes a new position say OD,. As the current lags 90 deg. 

behind this it is obvious that the new pogition of OC will be OC!, 

that is to sav. the current is leading. For unity power factor 

in the motor the drop is represented by OD, at right angles to 

the terminal volts, and the value of the back E.M.F. is then 
D}. 

One of the chief advantages of using an over-excited syn- 
chronous motor for power factor correction is that it it may be 
made to do a certain amount of useful work at the same time, 
so that tlie total cost of the machine cannot in that case be 
debited to the correction of cos o. On the other hand there is 
a serious objection to installing these machines, namely, the 
trouble which usually attends the starting operations. Syn- 
chronising is necessary and this is a job which requires a skilled 
man to do satisfactorily, and it frequently happens that he is 


Fic. 2.—SELF-STARTING SYNCHRONOUS MOTOR WITH EXCITER. 


not available. This difficulty has, however, been largely over- 
come by the introduction of self-synchronising motors, and as 
a typical example of this type of machine may be mentioned 
that manufactured by the Lancashire Dynamo & Motor Co.. of 
Manchester. shown in Figs. 2 and 3. There is nothing special 
about the stator of the motor and this is practically the same 
as that of an ordinary polyphase machine, but the rotor is 


"wound with a distributed winding. and when starting single- 
` d 


phitse current is induced therein. The ends of the winding are 
connedted to two slip rings and, after the motor has been run 
up to speed. direct current is automatically fed into the motor 
through these rings. Starting is effected in a similar manner 


to that adopted in the case of an ordinary induction motor, that 
is to say, resistance is inserted across the slip rings, and the 
motor runs up to speed as a polyphase motor with a single- 
phase rotor. In cases where an exceptionally large torque is 
required the motor is fitted with a three-phase rotor. The 
method of starting is easily understood from a reference to. 
Fig. 4. Current is first switched on to the stator in the ordi- 
nary way, and since the resistance has no open circuit position. 


the motor starts to run up to speed. The handle of the starter- 
is now turned, thus gradually cutting out the resistance until 
the sixth contact is reached. The motor is then practically- 
running at synchronous speed. On the seventh contact a buffer 
resistance is connected across the slip rings and on moving the 
handle on to the eighth contact continuous current is fed into 
the rotor from the exciter, and the motor works as a synchron- 


Fic. 3.—RorToR or SELF-STARTING SyNcHRONOUS MOTOR. 


ous machine. The remaining contacts are for adjusting the 
strength of the field so that the required degree of phase com- 
pensation can be obtained. 


We will now enquire as to the effect on the power factor of 


| the system of installing a motor of this type. A very simple 


method of calculating this is shown in Figs. 5 and 6. Fig. 5 is 
for a case in which the motor is made to do useful work while 
in Fig. 6 the motor is running light with the sole object of 
improving the power factor. 

A load of 800 kw. is assumed at a power factor of 0-7, lagging, 
that is to say 1,143 k.v.a. Now, in the first case suppose We 


Exciter 


Fic. 4. 


add a motor having an output of 400 B.H.P. which is doing use- 
ful work. The actual load on the generators is of course repre- 
sented by the input of the motor, which in this case, assuming 
an efficiency of 92 per cent. would be 325 kw. If the motor 
is working at a leading power factor of 0-7 the kilovolt amperes 
input would be 465. Set off the kilowatts in the vertical direc- 
tion as shown in the figure; the kilovolt amperes are then 


inserted between the horizontal lines fixed bv the original load. 


and the added load of the motor (325 kw.). The resulting total 
kilovolt amperes is given by OA = 1,230 k.v.a.. that is to say, the 


resulting power factor of the system is aa 
— Sean @ ? 


— 0-915 lagging. 
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In Fig. 6 the same method is adopted, but in this case a 
300 k.v.a. motor is added. As this motor is doing no useful 
work the kilowatts of the motor in the vertical direction is only 
about 30, which represents the power required to overcome 
the losses, &c. From this figure we find that the power factor 

ROO +- 30 


ogÜ = 0-85 lagging. . 


of the system is corrected to 
CONDENSERS. 


It is clear that anvthing which will take a leading current 
will help to improve the power factor of the system as a whole. 


0 Fic. 5. 


Anything having a capacity takes a leading current and for 
this reason condensers may be used for power factor correction. 

The British Insulated & Helsby Cable Co. have for some 
years past manufactured condensers expressly for this purpose, 
and have had a large number of small units in use for nearly 
four years. It is a point worthy of note, and one which I think 
reflects a good deal of credit on the company, that during this 
period they have not had a single case of breakdown. These 
condensers are manufactured in units of 1 mfd. and large capa- 
cities are made up by connecting a number of units in parallel. 
The standard units are arranged for a pressure up to 550 volts 
and for higher pressures they are connected in series. In this 
way practically any sized capacity can be built up from the 
units and arranged for any pressure. One of the chief advan- 


taxes of building up the total capacity in this wav from a num- 
ber of small units is that it mav be split up and distributed over 
the system, portions being placed where they are most needed, 
that is to say, near to the source of the bad power factor. In 
the case of single-phase circuits the capacity is connected 
directly across the mains, whereas in the case of three-phase 
circuits the total unit is divided into three equal sections and 
one section is connected across each pair of phases. 


Th Fig. 7 is given a curve showing the total amount of capa- 
City (one or three-phase) required to correct the power factor 
of I kw. of load (at 500 volts 50 cycles) from any value up to 
unity, and Fig. 8 shows a similar curve for the capacity required 
to raise the power factor of 1 kw. up to 0-95 lagging, the circuit 
again heing 500 volts 50 evcles, i 


Bearing in mind the fact that the capacity is proportional: 
to the load, inversely proportional to the frequency, and in- 
versely proportional to the voltage squared, it is a simple: 
matter to calculate from these curves the capacity required in. 
any circuit. For instance, say the load is 200 kw. at 0-7 lagging. 
power factor and the pressure is 2,200 volts 60 cycles, it being: 


required to correct the power factor up to unity, we find from. 
Fig. 7 that the capacity required at 500 volts 50 cycles for 1 kw, . 


of load is 13 mfd. The total capacity required is therefore 
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From the above it is obvious that the higher the voltage and 


the higher the frequency the less will be the capacity required. 


Exhaustive tests have been carried out with these condensers... 
to ascertain the efficiency, and it has been found that for ordi- 


nary frequencies the efficiency exceeds 99-5 per cent. 
There is à certain amount of capacity in cables, and conse- 


quently they have a beneficial effect upon the power factor : 
if the current in the system is lagging. When, however, the-- 


load is purely non-inductive the capacity in the cables may 


cause a leading current to flow which would be as bad as a lag- - 


Power-Faclor . 
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ging current as regards the loading up of the mains “with un- 
necessary wattless current, but the wattless component of the 
leading current would, of course, only be quite small. 


Rotary PHASE ADVANCERS. 

In my previous article on the subject of phase compensation 
I dealt exclusively with this tvpe of machine, so that I need 
not go into the question of these machines in detail. It may 
be of interest, however, to inquire as to the effect}upon the: 
system of installing a rotary phase advancer with an existing 
motor. Let us take, for example, the case of a total load of 
800 kw. at a power factor of 0-7, inctuding a 200 kw. motor (also. 
at 0-7 power factor) having a phase advancer fitted to bring its. 


power factor up to unity. To find the effect on" theYoverall 
power factor of the system proceed as follows : Set"off to'scale 
a a 
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:à vertical line OA (Fig. 9) representing the 800 kw. The nor- 
mal k.v.a. of the system at 0-7 power factor is 1,142. This is 
représented by OB, the angle AOB being 9, which in the pre- 
sent case when cos ọ is 0-7 is equal to 44-5 deg. The line OB 
may be set off either bv measuring the angle or. by striking an 
are from O with radius proportional to 1,142, cutting the hori- 
zontal line through A at B. This latter method is usually 
adopted, as it is easier and it gives more accurate results. 
From A on the perpendicular OA set off AE proportional to 
the kilowatt input of the motor being compensated, in this case 
200 kw. From B strike an arc with radius proportional to the 
kilovolt ampere input of the motor, cutting the horizontal line 
through E at C,. Since the power factor of the motor is the 
same as that of the system, C, will fall on the line OB. Thus 
OC, represents the kilovolt ampere load without this particular 
motor. The phase compensator is to improve the power factor 
of this motor to unity when the input will be reduced to 200 
k.v.a. It therefore follows that if a perpendicular be drawn 
from C, to intersect the AB at D,, C,D, will represent the kilo- 
volt input of the motor, since it is equal to the kilowatt input, 
and OD, will represent the total load in kilovolt amperes when 
this motor is working at unity power factor. The resulting 
OA 800 

ots — 0-792 lag- 

l 0D," 1,010 9 *9* las 
If the power factor of the motor had not been the same as 
that of the whole svstem the procedure would have been ex- 


power factor of the system is given by 


pu As RR 
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actly the same. Say, for example, it had been 0-6, the kilovolt 
ampere input of the motor would then have been 333, which 
would be represented by BC,. Drawing the vertical C,D, we 


OA 800 


get the resultant power factor of OD, ut 0-816lagging. On 


the other hand, if the motor had a power factor which was 
higher than the average of the system (say 0-8), the result 
would not have been quite so good. Proceeding exactly as 


f rive at the power factor cM M 
Ede we arrive à p OD, ^ 1,050 
The result obtained from Fig. 9, with a motor power factor of 
9-6, compares very favourably with the case of a synchronous 

motor working idle (see Fig. 6). where with the same.load and 
power factor a resultant of 0-85 lagging was obtained. In the 
latter case a large machine rated at 300 k.v.a. was installed, 
whereas with the rotary phase advancer the output would not 
.exceed about 10 k.v.a. and the cost would probablv be less 
than half that of the synchronous motor. 
From the above it is obvious that, if the best results are to be 
obtained, a motor should be chosen with a very low power factor. 
This is usually possible, especially in the case of motors driving 
rolling mills, &c., where they are often working continuously 
-considerably underloaded. Under these circumstances a power 
factor of 0-6, or even lower, is quite common, and the fact that 
the machines are not called upon to give their full rated output 
renders them all the more suitable for having phase advancers 


—0-162 lag- 


| fitted, as a large leading power factor can be obtained without 


fear of excessive currents flowing in the rotor. 

When touching on this point of increased rotor current. in a 
previous article I gave certain figures as examples. These 
were, of course, only approximate, and it may be aswell, there- 
fore, to investigate this matter a little more closely. If an 
accurate figure for the total rotor current 1s required the mag- 
netising and short-circuit currents should be ascertained, as 
well as the full load stator current, so that the three points 
necessary to determine the Heyland circle may be found. 

In Fig. 10 OP represents the magnetising current, OR the 
short-circuit current and OS the full load stator current. the 
angle MOS being o. Under normal conditions. when the motor is 
working without the compensator, the full load rotor current 
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is represented by PS. Now if a phase advancer is inserted in 
the rotor circuit and the power factor thereby corrected to 
unity, the rotor current is increase’ in the proportion PS to 
PM. On the other hand. it will be noticed that the stator cur- 
rent is decreased from OS to OM. If the motor were working 
at a leading power factor (9 being represented by the angle 
MON), anew curve would have to be drawn through the points 
P and N, but this would not be a circle owing to the saturation 
of the iron in the compensator. The stator and rotor currents 
would now be given by ON and PN respectively. 

Under exceptional circumstances, when the motor is subject 
to very high peak loads, as are experienced in the case of an 
electric winder, the rotor current, as well as the stator current, 
may be decreased. This is shown in Fig. 11. The full load of the 
motor is 282 p.H.r., whereas the peak load is 620 B.H.P. At 
this latter load the rotor current without the phase advancer 


Fie. 11. 


is PS, and when the phase compensator is working and im- 
proving the power factor to 0-89 leading (at full load) the rotor 
current at peak load is given by PT. At unity power factor 
it would be PR, and from thisit will be seen that the compen- 
sator actually decreases the rotor current. 

The case depicted in Fig. 11 is one which actually came before 
the writer's notice, and the figures which were calculated from 
the circle diagram for the rotor currents were as follows :— 


At full-load and unity power factor rotor current increased from 400 
to 430 amperes. 

At Peak load and unity power factor rotor current decreased from 1,150 
to 880 am peres. 

At full load and 0:89 leading power factor rotor current increased from 
400 to 510 amperes. 


At Peak load and 0-89 leading power factor rotor current decreased 
from 1,150 to 960 amperes 
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COMPARISON. 


The question now arises as to which of the methods for im- 
proving the power factor. described above, is the best. This, 
as already pointed out, must largely depend on circumstances. 
There are cases where it is only possible to employ synchronous 
motors or condensers, such as where the load is made up of 
a large number of small motors or where it consists of other 
inductive apparatus such as electric furnaces, &c. If the load 
is all grouped together the synchronous motor is very suitable 
if it can be employed to do work at the same time, but the 
question as to whether installing an idle machine is a 
commercial proposition or not is doubtful, except under 
exceptional circumstances. As already mentioned, con- 
densers have the advantage that the total capacity can be 
spit up and distributed over the system. If the mains are to 
he freed from wattless current the apparatus for improving 
the power factor must be placed near to the plant with the bad 
e$, and it will readily be seen that a synchronous motor 
does not lend itself to this except in the case of long transmis- 
son lines, as in this case the total load may be regarded as one 
unit. For instance suppose there is a large load in a factory 
all of which is grouped together within a small space, but the 
zeüerating station is placed at a long distance from the load. 
By placing a synchronous motor on the system directly it enters 
the factory the whole transmission line could be freed from 
idle currents. Condensers would not offer any special advan- 
tage in this case, and the synchronous machine would probably 
be the best proposition. It might not be possible to use the 
motor on load, as there might be no suitable machine for it 
to drive. it being a well-known fact that if the load is not fairly 
steady there is a great tendency to pull out of step. Even if 
this were not the case it might be found that the saving which 
could be affected in the cost of the transmission line would 
warrant the high cost of the motor. If the load were made up 
uf a few large motors with wound rotors the rotary phase 
advancer would be quite practicable, and would have the added 
advantage that the cables, within the factory itself, would be 
freed from wattless currents and a further saving would be 
effected there. 


Cost. 


As rezards the cost of these methods, the unloaded syn- 
chronous motor would naturally come out the most expen- 
‘ve in comparison, but where the motor is driving some 
machine itself the case would be analogous to installing a new 
motor with a phase compensator, and there should be very little 
difference in price between the two. If anything, the latter 
should be the cheaper, as if the motor were built for running 
with the compensator always in circuit, as explained before, 
it should not be much more than the cost of an ordinary induc- 
tion motor and in some cases even less. Condensers are the 
heaviest in first cost, but for some cases they are the only plau- 
ble solution to the problem. The cost of this class of appara- 
tus is about £1. 18s. per kilovolt ampere output. If it is re- 
quired to correct the power factor of a 1,000 kw. system at 0-7 
up to unity. a condenser having an output of 1,015 k.v.a. would 
lie Necessary. the cost of which would be £1,928, whereas if it 
Vere possible to fit rotary phase advancers to, say, two large 
motors on the system and to cause them to work at a leading 
bower factor it might be quite possible to correct the total 
power factor up to unity at an initial cost of only about £500 
or £600, 

The question of the saving effected by improving the power 
factor of a system has already been gone into in detail and 
therefore need not be repeated here. 

I do not wish to advocate the use of any special apparatus, 
nt I would urge upon those who may be thinking of adopting 
"ly method of improving the power factor of their system the 
"portance of a very careful study of the specific circumstances 
“erning their own case. 

The author thanks those firms whose apparatus is described 
thove for the assistance they have rendered him and for the 
ise of the photographs illustrating this article. 
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RECENT DISCOVERIES IN PHYSICAL SCIENCE. 


In our issue of March 20th (p. 990) we abstracted the first three of 
a course of six lectures delivered by Sir J. J. Thomson, O.M., at the 
Royal Institution. The course having been concluded on Saturday, 
April 4th, we now give an abstract of the last threc lectures. 


METALLIC CONDUCTION. 

In the fourth lecture Sir Joseph dealt with the electric conductivity 
of metals. The mechanism of the flow of current through metals 
was not anything like so well understood as the mechanism of con- 
ductivity through gases and liquids, and if there were any truth in 
the views now entertained, it was difficult to see how the theory 
could have been developed untill quite recently. It was now 
believed that the negatively-charged corpuscles, whose existence had 
only been discovered within the last year by researches apparently 
of merely theoretical interest, were the carriers of the current through 
metals. This consideration illustrated strikingly how inadvisable 
and impossible it was to attempt to draw a division line between 
practical and theoretical researches. The negative particles had not 
appeared to be concerned in metallic conductance, and a direct 
frontal attack could not have led to this present view, The early 
attempts of explaining metallic conduction had been suggested by 
an analogy of the clectric conduction through liquids. In that case 
the current was accompanied by the movements of electrified 
particles (ions) travelling in opposite directions. In the attempts 
made to ascertain whether there was any such transport in metals, 
two metals had been joined end to end ; but no ditfusion had been 
observed when the current passed through the metals and the 
junctions, nor had very strong currents affected the composition 
of alloys. 

The analogy of gases also seemed to fail. The law governing the 
relations between current intensity I, E.M.F. E, and resistance R in 
metals, Ohm's law, I= E/R, was a straight line law, which held 
(or had appeared to hold, as would presently be pointed out) for all, 
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even the highest current intensities ; no other law had so generally 
been verified, perhaps. The case of gases was quite different. "There 
Ohm’s law held only for very weak currents; the curve I/E then 
turned round and became parallel to the abscissa—that is to say, a 
gas could only carry a certain “saturation ” current, which the further 
increase of the E did not increase, up to a certain value ; beyond 
that, however, a new process setin. The current went up suddenly, 
and seemed then to obey Ohm's law. Fig. 1 illustrates Ohm's law 
by the line AB and by the line ACD the law of conductivity for gases, 
The question suggested itsclf: Was there a maximum current, like 
the AC curve, for metals ? Recent researches indicated that there. 
was, Temperature affected the ratio E/R, and the R of metals Was 
not the same for continuous as for high-frequency currents, He- 
did not allude to the secondary effects of the distribution of high- 
frequency currents in thick conductors and to the skin effect. When 
light fell on a metal its energy was converted into heat, and the 
depths to which light penetrated into gold had been caleulated by 
Maxwell. The depth was quite small compared to the thickness of 
the finest gold foil; but it was far larger than it should be, if gold 
retained its conductivity for continuous currents also at high fre. 
quencies. The difference was more pronounced still with Róntgen 
rays, which were now regarded as light cays of extremely small 
wave-length; and as regards Róntgen rays, the difference between 
conductors and insulators did not exist. Thus, metals also had their 
limits in Ohm's law, but we had to go up to billions of reversals per 
second to observe this loss of conductivity in metals. Rubens 
(Berlin) had studied these features by experimenting with infra-red 
rays, observing how much of this light (of comparatively large wave. 
length) was reflected by metals and caleulating how much should 
be reflected, according to Maxwells law of the change of resistance 
by high-frequency waves. Rubens found that the resistance ot 
various metals remained absolutely unaffected under light radiations 
of 25y ; but when he tried light of $u (of about 10 times the wave- 
| mt still of sodium light), the resistance was increased by a few per 
eent. 
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Metals retained their conductivity in the liquid state, but the 
conductivity depended also on the state of aggregation or association 
of the molecules, and not only on the nature of the metals. In the 
gaseous or vapour state, however, the conductivity of metals was 
very low. Strutt had shown that mercury vapour heated in sealed 
tubes, under a pressure of many atmospheres, had hardly a trace of 
‘conductivity, and the conductivity could not be deduced from the 
comparative numbers of molecules contained in the cm3. of gas2ous 
or liquid metal. Yet the conductivity possessed by gases was not 

to be despised, provided the molecules were sufficiently close to one 
buses To illustrate this, Prof. Thomson had placed two cylin- 
drical insulated coils in series on a board, each coil being sufficiently 
Spacious to accommodate a spherical bulb, which acted as secondary. 
`The coils were fed from an induction apparatus with Leyden jars in 
circuit, the current having a frequency of about one million per 
second. When a bulb containing rarefied gas was placed in coil I.. the 
‘bulb flashed up in bluish light ; when another bulb, charged with a 
better conductor (mercury vapour ?) was placed in coil 1I., the bulb H. 
‘glowed in a greenish light, but bulb I. was extinguished. When bulb II. 
was replaced by a flask filled with water, bulb I. continued to glow, 
Showing that the water was a poorer conduétor than gas I., because 
it abstracted less energy ; but when acid was added to the water, and 
its conductivity thus gradually improved, bulb I. became less bright, 
‘without being completely extinguished. In another experiment a 
beaker filled with acidulated water was placed within coil I., aud a 
bulb containing rarefied gas was then lowered into the water; the 
"bulb glowed though surrounded by water. Then a double concentric 
bulb was used. The inner bulb contained a rarefied gas, the outer 
‘jacket bulb contained air, and this air was partly condensed by 
dipping a charcoal tube, joined to the outer bulb. into liquid air. The 
-glow in the inner bulb vanished as the darker glow in the outer bulb, 
first invisible, increased. These experiments proved that rarefied 
‘gases could be better conductors of electricity than acidulated water. 

Passing to the effects of temperature on the resistance of metals, 
Sir Joseph exhibited a slide showing that the resistance of most pure 
metals decreased almost in a straight line as the temperature was 
lowered from + 100°C. down to — 250°C. and near absolute zero. 
“This law did not hold for alloys. Matthiessen had already found out 
that the resistance of alloys was greater than that of either con- 
-stituent, and that they had a small temperature coefficient ; and the 
subsequent researches, over a wider range of temperature, had fully 
confirmed this view. If Rg were the observed resistance of an alloy 
:and R. that calculated from its composition, then Ry— R,4- C. ThisC 
was independent of temperature and very large, far larger than the 
R,; hence the small temperature coefficient. To account for the 
high resistance of alloys, Rayleigh had regarded the alloys as con- 
-sisting of a series of slabs, AB, AB, &c., the junction of A and B being 
perhaps warmed, whilst the next junction, between B and A, was 
-cooled by the flowing current, so that the resultant thermo-electric 
effect would oppose the current like an additional resistance. This 
additional resistance could not quite account for the high resistance 
.of alloys, however, and it would appear that the formation of mixed 
-crystals (of both constituents) raised the value of the constant C of 
‘the formula. Since now no metal was absolutely pure, the impurity 
introduced the C into the resistance curve of a metal, and, as this C 
was independent of temperature, the resistance would not vanish 
at the lowest temperatures. 

Experimenting in liquid helium, Kamerlingh Onnes had found that 
the resistance curve of pure gold curved round at about 20°C. absolute 
and became parallel to the temperature abscissa then ; that gold had 
been of purity 0-9998, and allowing for the small impurity, pure gold 
should become a perfect conductor (of no longer measurable resist- 
ance)at 15°C. absolute. Silver and platinum gave similar asymptotic 
resistance curves on cooling, whilst the resistance curve of mercury 
continued almost straight down to 4°C. absolute, where the line cut the 
axis, and the resistance of mercury at 4°C. absolute was only one ten- 
‘thousand millionth of its resistance at 0°C. (freezing point of water). 
This result had been obtained with the most exceptionally purified 
mercury, Prof. Thomson remarked, and Kamerlingh Onnes had been 
rather disgusted when he had found that ordinary mercury for 
silvering mirrors (and in a measure tin and lead) behaved similarly 
.to this purest mercury; the costs of such experiments were on the 
‘scale of the expenditure for building a cruiser. Anyhow, mercury 


. at the lowest temperature was a much better conductor than any 


other substance. This super-conductivity persisted only for certain 
current strengths not exceeding 100,000 per cm.? for mercury ; this 
limit was high ; but we were not accustomed to deal with mercury 
columns of that cross section. Yet there was a limit to the current 
which metal would carry, like the saturation current in a gas, and as 
soon as that limit was crossed, the P.D. needed to pass the current 
ent up by leaps and bounds. 
Turning to the theoretical aspect of the electron theory of metallic 
conductivity, Sir Joseph said that the first idea had been that the 
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small scrpuseles mov ed like the air molecules between the marbles (the 
material particles) in a box. When an E.M.F. was applied to a 
conductor, the particles were supposed to move along the lines of 
force (in opposition to the E.M.F.). That view had satisfactorily 
explained the remarkable property that the ratio between the con- 
ductivities for electricity and fc: heat was almost the same for all 
metals, namely, about 7-100, the coefficients being: Cu 6-7, Ag 6:8, 
Au 7-1, Ni 7, Zn 7, Pb 7:1, Fe 8. The coefficients for alloys were 
higher, manganin 9-2, constantan 11. That proportionality would 
be expected if the same corpuscles, which carried the current, also 
carried the heat by acquiring the temperature of the molecules, with 
which they came in contact, and transferring it to other molecules. 
But certain numerical calculations did not support this view. The 
electric resistance should vanish at absolute temperature on that 
hypothesis ; but it vanished, in the case of mercury, at 4^ absolute, and 
instead of being then one- seventieth (4/273) of the resistance at 0°C. 
it was only one ten-thousand millionth of that value. Yet. it was 
objected, the kinetic gas laws need not and did not hold for the very 
lowest temperatures; the quantum theory asserted that a certain 
small quantum of finite energy and pressure were left at absolute 
zero, where a gas had been supposed to be devoid both of all energy 
and pressure on the older theory. 

But there was another difficulty in the view that the corpuscles 
were mixed up with the metallic particles and moved between then. 
The difficulty concerned the specific heat. The corpuscles should 
also take up energy proportional to the temperature, and when 
ealculations were made as to the number of corpuscles required for 
the transport of the electricity, we arrived at specific heats four times 
as large as those actually observed. There was doubt. moreover, 
whether the corpuscles really existed in the free state in metals. The 
electrons were supposed to be given off at high temperatures, and the 
recent experiments of Harker and Kaye on the emission of ions from 
hot carbon and metals supported that view to a certain extent ; but 
they themselves observed the great influence of impurities, which 
came off as gas or vapour and J. H. Pring and A. Parker found that 
the number of particles given off fell to a millionth of the assumed 

value* (Sir Joseph did not mention the name of A. W. Richardson to 
whose formula he seemed to refer] when the carbon was free from gas. 
'The liberations of negative corpuscles from potassium by the action 
of ultra-violet light ceased when the potassium was quite free from 
hydrogen, and the quite recent experiments on this photo-electric 
(Hallwachs) effect by Fredenhagen, Küstner and others, threw grave 
doubt on the existence of the Hallwachs effect in general. & Con- 
cluding, Sir Joseph referred to a suggestion of his own to overcome 
the difficulty. He thought the atom might contain negative par- 
ticles which, under the influence of an electric force, would arrange 
themselves in a Grotthuss chain, neighbouring atoms exchanging 
their particles. This view did not require free corpuscles in the 
ordinary sense, and the trouble with the specific heat disappeared. 
The electric force would polarise the metal; the interchange, so far 
at random, then became directed and a current flowed. Heat would 
prevent the corpuscles from falling into line; hence its enormous 
influence upon the conductivity ; when there was no heat, the 
smallest electric force would suffice to make the corpuscles arrange 
themselves. On the other hand, when all the particles were polar- 
ised, the conductivity could no further be increased. Thus the 
current would reach a limiting value. 


CHARACTERISTIC RONTGEN RADIATION. 


Y In the fifth lecture Sir Joseph discussed the characteristic Röntgen 
radiations. Rontgen rays, it was now recognised, were light rays of 
exceedingly small wave-length, about 1/5,000th of the wave-length 
of sodium light. The analogy with light had for some time appeared 
to be physical rather than optical. The X-rays attacked photo- 
graphie plates, discharged condensers and made. gases conductors ; 
but they penetrated through opaque bodies (which, we now under- 
stood, they ought to), and had shown neither reflection nor inter- 
ference. One of the optical analogies, the polarisation of the X-rays, 
had been discovered by Barkla in the early days and another dis- 
covery of Barkla's was to be the subject of that lecture. ‘To under- 
stand it we had to think of fluoreseence. When a screen of barium 
platino-cyanide was held in the invisible part of the spectrum, it 
began to fluoresce in greenish light, that is to say, in a colour which 
was of larger wave-length than the primary ultra-violet light exciting 
the fluorescence (Stokes law). Other substances would fluoresce 
in other colours, but with very few exceptions the just-mentioned 
law always held. The fluoresecnt secondary light was, on the other 
hand, independent of the primary incident light; but no light at all 
was given out unless the wave-length of the incident light were 
sufficiently small. Fluorescence and Stokes’ law had thcir analogies 
in Róntgen rays a and in the secondary rays which they excited, and, 


* Sentences ei enclosed in square bracketsindicate matter added by the 
reporter. 
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in their case, so far no exception to this law was known. When 
Róntgen rays fell on a metal like copper, two things happened. The 
metal scattered some rays in all directions like ground glass or a fog ; 
these secondary rays were exactly the same as the primary ra s. But 
the copper also emitted another characteristic radiation which was 
independent of the primary raya, but would not appear unless the 
primary rays had a certain. minimum penetrating power, or, in 
other words, were harder than the characteristic radiation they 
would call forth. To demonstrate the phenomenon, the lecturer 
made use of a Róntgen bulb encased in lead, which was provided 
with a window; a hinged plate of copper (or other metal) could so be 
placed in front of the window that the rays either swept past the 
copper or fell on it. The secondary rays were allowed to discharge 
an electroscope contained in a glass vessel; they did discharge the 
gold leaf, but not when tinfoil was interposed in their path, because 
the secondary rays from copper were softer than those of tin, and, 
therefore, stopped by the tin. [Atomic weights, Cu — 63-6, Sn= 119. ] 

The penetrating power of the secondary rays increased with the 
atomic weight of the element, and as the exciting primary Róntgen 
radiation had to be more penetrating than the secondary to be pro- 
duced. it was very difficult to find rays sufficiently hard to experiment 
with when we exceeded the atomic weights of silver 108 and of 
iodine 127. As regards the connection between atomic weight and 
hardness of rays, there was one exceptional case—that of nickel. 
The atomic weight of nickel was lower [58-68] than that of cobalt 
[58-47]; thus cobalt should excite nickel when exposed to radiation 
from cobalt; but it did not, and the opposite held. This was the 
only case known in which that delicate test as to atomic weight 
failed; the position of nickel with regard to cobalt and iron was, 
however, peculiar in several respects. Now, the spectra of the 
characteristic rays emitted by metals might consist of two (or more) 
lines, a hard line of the K type and a softer line of the L type. Prob- 
babiy both types existed in most cases; but only the elements of 
low atomic weights were known to give both these lines, because the 
hard K line was frequently too hard to be produced, whilst the L 
line was sometimes too soft to admit of its detection. But in the 
former case we might find another lighter element which would give 
as K rays radiation of the same hardness as the L radiation from the 
heavier metal. The first universal relation between the K type and 
the L type was found by Whiddington, according to whom the 
atomic weight of the lighter metal was } (atomic weight o: heavier 
element —48); thus for silver, Ag. — 108, the atomic weight of an 
element giving as K rays a radiation as hard as the L rays of silver 
would be (108—48)/2 —60/2 — 30. 

In his experimental researches Whiddington had wished to deter- 
mine the velocity of the kathode ray3 which would generate X-raya 
of the same type as the characteristic rays of the various elementa. 
The X-rays were characterised by the speed of the kathode rays 
striking the anti-kathode. and for this purpose he had required rays 
of a definite speed, whilst the ordinary tube gave mixed rays of 
various speeds. A stream of rays of uniform speed could be secured 
by the following arrangement. The X-ray tube was joined at the 
one end to a charcoal tube and opened at the other tubular end out 
int) à spherical bulb; two annular coils were placed on the two 
sides of this bulb, both in planes at right angles to the horizontal 
axes of the tube and sphere ; the two coils then had the main portion 
of the bulb between them, and the field produced spread the kathode 
stram into a kind of curved fan, striking the bottom of the sphere. 
Here the sphere was connected by a short neck to a second smaller 
sphere below, in front of which a third annular coil was placed, in 
series with the other two, in order further to divert the sifted beam of 
rays which passed through the neck into the second, bulb, in which 
un were made. In this way Whiddington had found 
n = speed of the kathode particles varied as A.108, where A was 
i i omic weight of the element ; that is to say, rays of that speed, 
the cm. per second, would excite the characteristic radiation of 
s Le element. Thus, if we struck copper with rays of à 
"m 7 =636 . 108, we should observe the characteristic radia- 
Si rays would not produce them, and if the velocity were 
zt cn we should observe a scattered radiation of that higher 
"n e explained above) in addition to the characteristic radia- 
the A c now, the energy varied with the square of the velocity, 
in iis energy involved in the characteristic radiations of diffe- 
ME jos was enormous; the A. of hydrogen was I, that of 
vl er tor instance, and more than 10,000 times the energ *, which 
fore be ds a characteristic radiation of hydrogen, would there- 

b Ja : for exciting those radiations in silver. — 

Mi e more strictly optical properties of X-ravs, Prof. 
feines had ? that the early attempts of demonstrating their mter- 
Hd ailed because the ruling of the gratings used had been 
onlinary TW it had been almost, as if we tried to demonstrate 
pees Tio interference with a grating formed by the rowa of 

e lecture hall. M. Lau». München] had found a suitable 
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grating in the molecular layers of crystals (diamond and others). 
When we possessed a grating that would work we could measure its 
wave-length. That work had been taken up in this country by 
W. H. Bragg, H. Moseley and C. S. Darwin, and it had been found 
that the number of vibrations per second in the characteristic radia- 
tions of an element of atomic weight A varied approximately as A’. 
Supposing this law to be true, the range would be enormous; taking 
the examples of hydrogen and silver again, the silver radiation would 
consist of 108? times as many vibrations as the characteristic hydro- 
gen radiation, and the wave-length of the silver radiation would 
roughly be only 1/10,000 of that of the hydrogen radiations. The 
calculation, made for the characteristic hydrogen radiation (by 
multiplying the wave-length observed for silver by 10,000), brought 
us nearly into the region of the violet end of the visible spectrum, so 
that the light given out by hydrogen could be connected with Róntgen 
rays. Similar calculations made by starting from copper gave for 
the hydrogen line the head of Balmer’s series, which was a remark- 
able coincidence. 

There was further reason to believe that we might in Whiddington's 
formula replace the À by the electric charges out of which atoms 
were supposed to be built up. If we started from some unit element 
the other elements might be produced by addinz pairs of positive and 
negative charges to the unit, and on that view the frequency of the 
characteristic Róntgen radiation should be proportional to the square 
of the total charges of one sign (i.e., half the number of the charges). 
Now Barkla had shown that the total charge was very nearly equal 
to half the atomic weight. On that view the atomic weights should 
form a regular sequence of integers differing by two units if we know 
all the elements. But the atomic weights were not as a rule integers. 
That might be explained by a contraction, the total mass not being 
equal to the sum of the constituent masses, So far as the formation 
of compounds was concerned, the most careful experiments of 
Landolt did not support this idea; the apparent loss ‘in a few cases 
gain; of mass which Landolt had observed had always been within 
the experimental errors. Yet if the aggregations of charges resulted 
in changes in weight and mass, the various theories of gravitation 
(of which Professor Thomson himself had recently counted 42) 
might be submitted to a differential test, which had so far been 
lacking. It was, moreover, not necessary that all the elements 
represented aggregations starting from the sam? unit. There 
might be one unit for elements of even valencies and another 
for clements of odd valencies, and he would remind his audience 
that last year he had pointed out, that the atomie weights 
of most of the elements of low atomic weights (up to 40) were either 
divisible by 4 or gave the same remainder 3, when divided by 4. 
That suggested two series, a 4n series (even valency) starting with 
helium (at, W= 4). and another series (odd valency) starting with an 
element of atomic weight 3; hydrogen itself was left out of this 
consideration. 


SrECIFIC Heats AT VERY Low TEMPERATURES. 


Dealing with specific heats in the last lecture, Sir Joseph said the 
problems were very important and also perplexing to the mathema- 
tician. The specific heat of a substance was the amount of work 
required to raise l gramme of the substance through 1°C. In the 
case of a gas we had to specify conditions, whether we worked at 
constant volume or expanded at constant pressure; his remarks 
would concern the specific heat at constant volume, in which case 
no work had to be done on overcoming external pressure. The 
simplest case to be considered was that of a monatomic gas (helium, 


argon, mercury vapour) whose molecules consisted each of one atom 


only. The temperature of a monatomic gas was m^asured by meas- 
uring the kinetic energy it possessed in virtue of the movements of 
the centre of gravity of its atoms; such a gis did not possess any 


other energy, and all work absorbed increased that kinetic energy. 


Whatever the gas now, the average kinetic energy of the particles 
was the sam?, and hence the work required to raise the temverature 
was independent of the nature of the gas, and since, moreover 
equal volum:s of all g tses contained thesam? number of molecules, 
the specitic heat of ali monatomic gases per particle should have the 
sam? value. Expeziments proved this assumption to be correct 
and the atomic specific heat (ie., the heat required to raise thie 
temperature of a weight of the gas equal to its atomic weight through 
IC.) was represented by the tigure 3. 

The case of a diatomic gas (2atoms in the molecule) was more com- 
plex. If the atoms were supposed to be held together in some way 
by a kind of bar, then the whole system would first heivc a 
translatory movement, in which the position of its centre of gravity 
was displaced ; this motion would measure the temperature, aad 
an increase in the kinetic energy would produce a rise of. temoe;a- 
ture. But the svstem would further rotate about its centre 
of gravity, and an increase of that energy of rotation would "hol 
mean a rise of temperature. This conception involved. mathe- 
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matical difficulties. The theorem of equi-partition taught that 
whenever there were several possible ways of increasing the 
energy, the average amount of energy falling to each of these 
ways—up to the time when the system had attained its final state— 
was the same. Now the translatory movement could take place 
along the three axes of space. We required three things, the three 
co-ordinates, to fix the position of the centre of gravity in space, and 
that meant three degrees of freedom. If the distance between the 
{wo atoms were invariable, we wanted two more data, two angles, to 
fix the position of the axis. Thus the centre of gravity took three 
degrees of freedom for translation, and two more for rotation, a total 
of five degrees of freedom, so that the amount of work required to 
raise the temperature of a diatomic gas should be § that of a 
moratomic gas, 1.e., 3, and should have the value 5; again it should 
be- the same for all diatomic gases, and that was indeed so for 
oxygen, hydrogen, hydro-chloric acid, &c. 

If we had more degrees of freedom, the specitic heat increased, but 
then it was found that the increase was not at all in accord with the 
theorem. That was the difficulty. The theorem of equi-partition 
had its peculiarities, It did not say anything about the stiffness of 
the bar joining the two atoms. lf that bar were absolutely rigid, 
as we had assumed, the system had five degrees of freedom; if the 
bar were perfectly elastic, the two atoms would be connected, but 
unimpared in their movements, the bar would practically be non- 
existent, and the system have six degrees of freedom. But if we 
relaxed the rigidity of the bar only a little, the theorem also gave 
the system six degrees of freedom. It was thus a case of all or 
nothing— provided we got the system into a final state; how long 
that might take, mathematics did not tell us. The quantum 
theory was one of the theories suggesting a way out of the 
difficulty, à way of escaping from the general absorption of energy. 
It said that a vibrating system could not take up energy of less than 
a minimum quantum (which was large, though) when the frequency 
was high. Asmaller amount than this minimum quantum could not 
be absorbed. 

Another way of facing the problem considered the laws governing 
the communication of energy between two systems capable of 
vibrating. Suppose one system at rest and another system in vibra- 
tion brought near it. If the first system were incapable of vibrating, 
it would go on taking up energy. But if the first had a period of its 
own, there would be collisions and repulsions between the two 
systems ; during a repulsion the first system would push the energy 
it had acquired back into the second system (instead of absorbing 
energy) and the absorption of further energy by the particular 
degree of freedom involved would depend upon the magnitudes of the 
frequency and of the time the collision lasted. This view had its 
bearing on the specific heats at different temperatures. When the 
frequencies were very high (the vibration periods very short, there- 
fore), and the collisions shorter than any one of the periods, energy 
would be taken up by every degree of freedom ; that was the case of 
very high temperature. When the temperature was lowered, the 
vibrations became slower, the times of collisions Jonger finally than 
the periods, and that degree of freedom could no longer take up 
energy; it was put out, therefore, and vanished; one degree of 
freedom vanished after another, and the specific heat became smaller 
and smaller until it vanished too. In how far did this apply ? 

One of the most striking features of the specific heat was recog- 
nised {nearly a century ago, in 1819] by Dulong and Petit. The 
product of the specific heat of the elements in the solid state and of 
their atomic weights had a fairly constant value of about 6-4 (accord- 
ing to more recent researches). That number represented the heat 
required to raise the temperature of a weight equal to the atomic 
weight of the substance by 1°C. In other words, the specific heat 
was inversely proportional to the atomic weight, and if gramme- 
atcms of the elements were considered (t.e., à number of grammes 
equal to the atomic weight of the element in question), the atomic 
heats of all the elements were the same. The early experiments were 
made at about ordinary temperature, and it was observed that the 
azreement would sometimes be improved by experimenting at other 
temperatures; but that a few elements, especially carbon, silicon 
and boron, would not follow the law at all. Prof. Thomson demon- 
strated the simple way in which Sir James Dewar conducted his 
researches at low temperatures by means of his liquid air calori- 
meter. He dropped pieces of equal weight of different substances 
into a vacuum flask containing liquid air. The heat of the substance 
liberated a certain amount of gas, which displaced the water con- 
tained in a cylinder. The volume of gas liberated was proportional 
to the specific heat. Such an experiment did not take more than a 
minutie, and as the volumes of liquid air liberated were large, the 
measurements were reliable. The demonstrations were made, in a 
first series, the substances (lead, copper, magnesium, carbon) 
at ordinary temperatures being dropped directly into liquid air, a 
tem»erature fall of about 200 C. ; in that case the volume ratio of 


the gas liberated by carbon to that liberated by lead was 2 10-5. 
In the second series the substance was first cooled in solid carbonic 
acid; the temperature fal! was thus about 100?C., and the ratio 
was 1:4 about. These experiments showed that the specific heat 
of carbon decreased with falling temperature much more rapidly 
than that of lead. The experiments of Nernst and F. Lindemann 
(Berlin) on diamonds {made by an entirely different method] proved, 
indeed, that the specific heat of diamonds was 0-72 at 220 deg. absolute, 
0-03 at 80 deg. absolute and could no longer be measured at 40 deg. 
absolute and below; whilst in the case of lead the specific heatdecreased, 
through the temperature interval 0°C. to — 250°C, only to a little 
more than half its value, in the case of silver to 1/10, and similarly 
with most other substances. 

This rapid fall in the specific heat of carbon at low temperatures 
was in accordance with other properties. Carbon seemed to have 
& special affinity for carbon ; the elastic forces holding the atoms 
together were strong, the frequency of the vibrations was high; 
but at lower temperatures the collision time soon became long 
compared with the periods of the vibrations, and hence the specific 
heat was greatly reduced. Lead, on the other hand, had little 
affinity for lead ; the forces holding the molecules together were not 
strong. the periods were slow and little influenced by temperature, 
and we had to go down to much lower temperatures to put out | deg. 
of freedom. At ordinary temperatures the specific heat was on the 
whole little influenced by temperature. At high temperatures the 
times of collisions were so short, that every degree of freedom came 
into play, and the characteristic properties of different substances 
were not of much consequence in this respect. When we experimented 
at very low temperatures, the specific heat depended much more upon 
the nature of the substance than at ordinary temperatures, and when 
the results of such researches were plotted it resulted that the atomic 
specific heats were a periodical function of the atomic weight, like 
the atomic volume (the atomic weight divided by the specific gravity) 
and other properties of the elements. Sir Joseph exhibited Dewar's 
diagram on which the atomic volumes were plotted against the atomic 
weights as abscisse [after Lothar Meyer]. and, further, the specific 
heatsat theaverage temperature of 50 deg. absolute as determined by 
Dewar in liquid air and liquid hydrogen. The periodic atomic 
volume curve showed a series of peaks occupied by the alkaline metals 
sodium, potassium, rubidium, cæsium, and the atomic specific heat 
curve was on the whole closely similar to this curve, but deviated as 
to the metals of the iron group. and again as to lead, silver, cadmium ; 
the analogy failed altogether as to the heavy metals of the platinum 
group, and also as to tungsten, tantalum, mercury, gold, uranium. 
These latter metals did not fit well into the periodic table at all, of 
course. According to Debye, the specific heat at very low tempera- 
ture, when all but the slowest vibrations were put out, was propor- 
tional to the cube of the absolute temperature, and the formula 
contained only one constant—the atomic volume constant. 

Nir Joseph finally referred to the law of Hermann Kopp, that the 
molecular specific heat (7.e., the product of specific heat and molecular 
weight) of a solid compound was equal to the sum of the atomic heats 
of its constituent elements, counting 6-4 for cach atom. The specific 
heats of compounds could thus be deduced, and Dewar had supported 
the law for many organic compounds in which substitution played a 
peculiar part, however. From the study of compounds like CCL, C,Cl,, 
e.g., it followed that, neglecting the influence of the carbon, the com- 
ponent term, which the atom of chlorine contributed to the specific 
heat of a compound, was on average 2-5; similarly, the component 
of hydrogen seemed to be 1-1. But the molecular specific heats of 
C,Cl, and of C,H,Cl, were practically the same, as if the introduc- 
tion of 6 H or the substitution of 6 HCl for 6 CI made no difference. 
Similarly, the radicles OH and NH, affected the molecular heat very 
little, whilst the radicles NO, and COOH made a great difference. 
These peculiarities were, no doubt, of fundamental importance, 
but we had hardly any means at our disposal for their interpretation. 
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SOME RECENT DEVELOPMENTS IN COMMERCIAL 
MOTOR VEHICLES.* 
BY T. CLARKSON. 


During the period which has elapsed since the subject of motor 
vehicles was last reviewed before the Institution remarkable develop- 
ments have taken place in this department of engineering, both in 
regard to the quality of the vehicles and in the magnitude of their 
operations for the transport of passengers and merchandise. The 
period reviewed in this Paper has witnessed the evolution of the 
motor omnibus as it exists to-day. Greater facilities for the trans- 
port of passengers in cities are constantly in demand. Electric rail 
motors, both on the surface and underground, have met this demand 


* Abstract of a Paper read before the Institution of Civil Engineers. 
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to some extent; but tho motor "bus has already demonstrated its 
superiority over the rail car or tram. Complete flexibility is ob- 
viously impossible in motors dependent upon an extraneous power 
station; the vehicles must be self-contained and the power gene- 
rated from within. The author regards flexibility as the key to the 
successful solution of the street traffic problem in cities. 

By reason of the extent of the subject, it is scarcely possible within 
the limits of a Paper to do more than select for examination some 
typical examples of the commercial motors of the present day, and 
consider the suitability of various types of motor to the diverse 


conditions of industrial transport. There are at present three. 


methods of generating power for commercial motor transport— 
namely, by internal-combustion engines, by steam engines and by 
electric motors. Each of these methods has found a fairly clearly- 
defined field of utility. The internal-combustion motor far out- 
numbers the other types of motor for net loads up to 3 tons. For 
heavier duty than this the steam motor continues to hold the field. 
The rise in the price of petrol has directed attention to other liquid 
fuels for the internal-combustion motor, and the steam motor using 
solid fuel is being adapted for loads less than 3 tons, with the object 
of checking the ever-growing demand for motor spirit. The electric 
vehicle supplied with energy by a storage battery has made remark- 
ably little progress in England. 

The fuel cost for a 3-ton petrol commercial vehicle, with petrol 
at ls. 4d. per gallon, and at 8 miles per gallon, works out at 2d. per 
car-mile. The London petrol ‘bus, which may be taken as equivalent 
to the 3-ton commercial vehicle, costs about ld. per car-mile for fuel. 
This lower fuel cost, it should be explained, is not due to superior 
engine efficiency, but is the result of an exceptionally favourable 
contract for the purchase of petrol in very large quantities. The 
present cost of fuel for London petrol "buses is, therefore, abnormal 
from the point of view of the ordinary user of petrol commercial 
vehicles. The steam omnibus at present costs for liquid fuel 1-875d. 
per mile, which is a little less than the cost of the ordinary petrol 
3-ton vehicle. The steam omnibus, or 3-ton lorry, using coke, costs 
for fuel 0-4d. per mile with coke at 19s. per ton. The significance of 
this economy, and the real value of an apparently small reduction 
in cost per mile, is indicated by the fact that 4d. per mile represents, 
approximately, £200,000 per annum on the cost of running London 
omnibuses, With regard to the relative reliability of petrol and 
steam cars, it has been demonstrated conclusively that with either 
type cf motor the mileage lost from mechanical causes is extremely 
small, even when performing a commercial duty involving an annual 
mileage of 30,000 miles and more per vehicle. As regards the cost 
of mechanical upkeep, there does not appear to be any reason for a 
material difference between the two systems under this heading 
when they are run under similar conditions of management. The 
light steam 3-ton vehicle using coke as fuel may be regarded as com- 
bining the speed and handiness of the petrol motor, with a fucl cost 
equivalent to petrol at 4d. per gallon. 

The Paper gives details of the construction of present types of 
both steam and petrol omnibuses, and deals particularly with modern 
methods of omnibus illumination. On the latter question the 
author makes the following statements :— 

Oil lamps were discarded with the horse 'bus, and acetylene is now 
giving place to electric illumination, which is cleaner and gives & 
better distribution of light. In some petrol ‘buses the lighting is 
obtained entirely from storage batteries ; in others a smaller battery 
Is used in combination with a dynamo and an automatic cut-out, 
which switches the dynamo on or off according as the speed is 
above or below what is requisite for excitation. The battery- 
dynamo system, which was used for several years upon steam 
buses, has been superseded by a lighting equipment consisting of a 
dynamo coupled directly to a small engine. No batteries are now 
Used on steam "buses. The lighting engine has a pair of single- 
acting cylinders with cranks opposite, and one slide valve for both 
cylinders, which is operated through a rocking lever from a cam on 
the crank shaft. Automatic lubrication is provided. A steam 
pressure of about 70 lb. per square inch is found ample to provide 
abundant illumination for the whole of the "bus, both inside and 
outside. The engine and dynamo run at 950 revs. per min., and the 
dynamo has an output of 14 amperes, 12 volts. Metallic filament 
lamps are used, This equipment is the most satisfactory of any 
tried by the author. It is cheaper both to instal and to maintain, 
and there is a saving of about 100 lb. in weight as compared with 
the battery-dynamo system. The equipment is extremely simple, 
and runs with only slight attention. The effect of fluctuations in 
boiler pressure (which are inevitable in consequence of the variable 
demands for power, especially in congested traffic) is avoided by 
fitting à reducing valve. This controls the pressure of the steam 
supplied to the lighting engine, and maintains a practically cqnstant 
Voltage without any other governor, even with the boiler pressure 
varying between 200 lb, and 50 Ib. per square inch. 
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The important question of the construction of road wheels most 
suitable for commercial motors of from 30 cwt. to 3 tons capacity 
is next dealt with. 

The present position of the electric commercial] vehicle is con- 
sidered ia relation to other types of motor. This vehicle has been 
dev loped in the United States during the last 10 years to an extent 
which is truly surprising, having regard to the fact that practically 
nothing has been done in Europe to develop the usc of this type of 
motor. During a visit to the United States in the summer of 1913 
the author inspected some of the factories where vehicles of this type 
are constructed, and formed the opinion that extensive employment 
of the commercial electric vehicle in Europe is inevitable. "With 


respect to durability, electric trucks built 12 ycars ago are still in 
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daily service, and many in the streets are six to 11 years old. Assum- 
ing that reasonable care is taken of the vehicle, a life of 10 years is 
easily obtainable. The storage batteries are of two types, the lead 
and the Edison. The ordinary lead battery is considered to have a 
life of about 10,000 miles during a period of one year. As is natural 
in such apparatus, some users get less and others more than this, 
according to the way in which the batteries are used and looked after. 
The Edison battery is constructed of steel; it has an alkaline elec- 
trolyte, and is guaranteed by the maker for four years. With either 
make of battery, and with current in the neighbourhood of jd. per 
unit, and petrol at Is. 4d. per gallon, the electric vehicle seems to 
have the advantage, and there appears to be no room for doubt that 
it will take an important share in town delivery work. 

Experience in New York indicates that in congested traffic the 
ordinary delivery van can travel only about 35 miles per day at an 
average speed of approximately 9 to 12 miles per hour, and as the 
traffic in London is probably more congested than in any other city 
in the world, the outlook for the electric commercial vehicle here 
seems distinctly promising. In America the vehicles are usually 
bought and maintained by the user. In certain special cases a 
three-year maintenance agreement is made with the user, covering 
the supply of parts required for mechanical repairs and replace- 
ments, renewal of tyres and battery renewals, on the basis that the 
purchaser will buy such material exclusively from the manufacturer 
for a period of three years, and that if or when his bills amount to a 
certain figure additional material for the three-year period will be 
supplied free of charge. The contract covers material, but not the 
labour of applying it. The agreement is based on monthly reports 
of the mileage run, and the maximum limit of the amount of the bills 
is increased by a specified amount per mile for each mile in excess of 
the amount specified. This is not the usual procedure, and only a 
few contracts of the kind appear to be in force, as the users have 
found, after buying a few cars, that they do not need such protection. 
The guarantee given with a new vehicle sold direct to the customer 
is that the manufacturer undertakes to replace defective material 
within 90 days. Tyres have the usual 10,000 miles guarantee, to be 
run within 18 months. 

With regard to running expenses, the author cannot do better 
than refer to the systematic observations and records which have 
been collected and scheduled by the Massachusetts Institute of 
Technology during the last few years. The Research Departm»nt 
of that institution has gone into this matter very thoroughly, and 
has acted as a clearing house for the actual costs obtained by users 
of both electric and internal-combustion motors and horse traction 
under the ordinary conditions of everyday employment. The data 
collected up to March 1, 1912, were summarised in a bulletin entitled 
the “ Economical Transportation of Merchandise in Metropolitan 
Districts." Since that time reports of operation from a number of 
other users have been obtained. The cost data of motor trucks 
collected before October 1, 1912, were summarised in a Paper 
entitled ** Notes on the Cost of Motor Trucking," which was pre- 
sented at the 1912 Convention of the Electric Vehicle Association of 
America. In this Paper, which was subsequently issued as * Vehicle 
Research Bulletin No. 2," there were discussed some of the more 
important factors bearing upon the use and the cost of working of 
motor trucks. The report of the Massachusetts Institute calls 
attention to the importance of the human element and to the drivers’ 
mental attitude as a decisive factor in working costs. It is laid down 
that the horse should not be driven too fast nor too far; nor should 
the motor truck be overloaded, over-speeded or run without proper 
inspection. In some services it is understood tacitly among the 
drivers that a certain number of trips or deliveries constitute a 
day's work. If this quantity of work can be done by a horse waggon, 
a motor truck is almost precluded ; but in general the substitution 
of motors for horses may be expected to speed up all the movementa 
of the driver. This acceleration tends to decrease the standing time 
for loading and unloading. Such a tendency has already been 
observed. 

The Paper concludes with a reference to modern steam motor 
waggons and tractors, 
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COMPULSORY PURCHASE OF ELECTRICITY 
UNDERTAKINGS. 


A glance at the map of London shows that the greater 
part of electricity supply in the metropolis is in the hands 
of supply companies, who have expended a capital of 
approximately £14,500,000 in developing their under- 
takings. The inception of a public supply was due to them, 
and they have carried the work forward, often under con- 
siderable difficulties, up to the present stage. As a reward 
for their enterprise their undertakings are subject to pur- 
chase by the London County Council in 1931, on what are 
generally called “ tramway terms ’—‘hat is, the value of 
the plant, buildings and mains at the time of purchase, 
without regard to goodwill. The effect of these terms upon 
the further development of the undertakings is obvious, 
because no company is prepared to spend capital on which 
an adequate return may possibly not be reaped. The effect 
of compulsory purchase upon the development of an under- 
taking is shown clearly by the history of the last few years 
of the National Telephone Co., when the development in 
accordance with the normal requirements practically ceased, 
and large numbers of the staff, so essential to the proper 
expansion of the business, were necessarily dismissed through 
lack of work. This history will undoubtedly repeat itself 
in the case of the London electricity companies if the present 
position is to continue. In this and other respects we feel 
that compulsory purchase is so harmful that we are this 
week publishing the first of a series of articles dealing with 
the subject from a general point of view. 

A brief investigation is sufficient to demonstrate the fact 
that progress in any branch of industry has always origi- 
nated with private enterprise. When, however, the under- 
taking has been brought to a satisfactory position (often 
in the tace of opposition and other difficulties), munici- 
palities, or possibly the Government, have thought it 
desirable to step in and to take up the enterprise in question. 
The idea, of course, is that the ratepavers, or possiblv the 
inhabitants generally, will benefit either by a broader policy 
or by obtaining the profit which would otherwise go to the 
shareholders, such profit being used in relief of the rates, 
Unfortunately. there is a fallacy underlying this idea, 
because municipal and Government services are inherently 


kes efficient than those of private enterprise. The reasons 
for this we need not discuss at the present moment. The 
fact remains, however, that private enterprise in this 
country has suffered enormously through the erroneous 
idea that a municipal service ts better for the community at 
large. We need only refer to the history of the National 
Telephone Co. in support of this statement. In this case 
the Government did everything possible to hamper an 
undertaking of the greatcst possible public utility, simplv 
because the telephone was to some extent a competitor of 
the telegraph. It would be thought that in an enlightened 
country, and with a Government which is supposed to be 
concerned so largely with the business interests of the 
country, such an enterprise would have been encouraged. 
This, however, was very far from the case, as will be shown 
in à later issue of THE ELECTRICIAN. 

The gas industry has made great progress in this country, 
largely due, no doubt, to the security of tenure which it pos- 
sesses, Generally speaking, the gas undertakings have been 
free from the burden of compulsory purchase. In recent years, 
however, it has been noticeable that when a gas company 
came before Parliament for further powers ot some kind an 
attempt was frequently made, and often successfully, on the 
part of the municipality to insert a compulsory purchase 
clause. Even so, the gas industry has suffered very little 
in comparison with the electrical industry in this respect. 

It is sincerely to be hoped that the folly of rendering 
electricity supply inefficient in this way will be realised 
before much more harm is done. Germany has already 
realised the fact that municipal trading is undesirable, with 
the result that elcctrical enterprise is now being largely run 
in that country either by companies alone or by companies 
in which municipalities have a large interest. It must be 
remembered that if compulsorv purchase of the London 
companies takes place in 1931 a state of inefficiency must 
remain up to that time, and that the public must suffer 
correspondingly during the next 17 years. Is it worth while 
to place the public at a disadvantage all these years merely 
80 that the undertakings may fall into the hands of the 
London County Council, and so that a municipal service 
may be the final result? We feel emphatically that this 
sacrifice is not worth the price that must inevitably be paid 
forit. Moreover, there is no guarantee that the municipal ser- 
vice would be any better than that rendered by the companies 
ander the safeguards of control—indeed, the evidence is 
quite in the other direction—and meanwhile the public 
would suffer to an extent which is wholly uncalled for under 
the circumstances. 


— À— 


REVIEWS. 


Copies of the undermentioned works can be had from THe Evsctrician Offices, post 
» On receipt of published price, adding 3d. for books published under 2s. Add 
10 per cent. for abroad or for foreign books.) 
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Application of Electric Power to Mines and Heavy Industries. 
By Tr PATCAELL. (London: Constable & Co.) Pp. xvi. - 334. 
8. Od. net, 


Any electrical engineer unacquainted with colliery practice 
Would naturally suppose that having regard to the rapid and 
extensive adoption of electrical methods of performing the 
Various operations incidental to mining, there would be at least 
à considerable demand for a text book wherein the owner and 
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manager of mines could find such information as he might be 
presumed to require. Yet it cannot be said that the growth 
of mining-electrical text-books bears any relation to the growth 
of this branch of the electrical industry. The first book of any 
importance which was specially written for the mining public 
was, we believe, " Electric Motive Power," which was written 
by Mr. A. T. Snell in 1894. Then followed, after an interval of 
eight vears, the text-book of Messrs. Lupton, Parr & Perkin. 

Mr. Patchell's book, though in itself the outcome of a series 
of advanced lectures delivered at the University of London 
(King's College), covers much the same ground as its immediate 
predecessor in the same field, but is more comprehensive. The 
author's treatment of cables, coal-cutters, winding and haulage, 
ventilation and pumping is useful so far as it goes, but his 
observations, generally speaking, are descriptive rather than 
critical, so that the mining engineer who seeks therein for 
guidance is apt to find that he must after all fall back on his 
own experience or on the experience of his technical staff. 

The account of the Mines Acts, in their various evolutionary 
changes, with which the volume opens, will be found to sum- 
marise in convenient form the state of the law relating to 
mining. | 

It is not, by the way, strictly correct to say (page 1) that the 
Coal Mines Act, 1911, repealed the earlier Acts of 1887 and 1896. 
The whole of the 1896 Act is repealed, but sections 1, 3, 12, 13, 
14 and 15 of the 1887 Act are still operative. It is also some- 
what misleading to read (page 2) that certain provisions as to 
safety have hitherto (i.e., before the 1911 Act) been imposed as 
Special Rules by the Secretary of State. The old Special Rules 
were drawn up by owners, managers and workmen jointly and 
were merely approved by the Secretary of State. In conse- 
quence of this collaboration the old Special Rules were “ prac- 
tical,” in the best sense of this much misused word. 

It is one of the iniquities of the new Act that the mining 
people were cajoled and manceuvred into accepting a change 
which placed all the power to make regulations in the hands of 
the Secretary of State, with the result that many of those 
originally issued have had to be amended, and at this moment 
there is scarcely a colliery manager in the country who can say 
off hand whether a particular regulation stands in its original 
form or whether it has been changed. 

In a book purporting to deal with electricity from the mining 
point of view we should have expected to find some comment 
on the noteworthy fact that the 1911 Act was the first Act in 
the long history of miming legislation which recognised the 
existence of the mining electrician. But perhaps such criticism 
is rather captious, for really no one but a colliery manager, not 
even a lawyer, unless he is a specialist in this department, could 
possibly be expected to be familiar with mining law. 

In the section on C.C. versus A.C. the author is quite sound, 
and apropos of his remark it 1s interesting to note that a good 
many mixed svstems are being installed at the present time. 

Chapter II. deals with cables. We should have preferred 
the specific advice not to use steel ribbon armouring rather 
than that cables “ may he protected by an armouring of steel 
ribbon or wire , for itis very doubtful whether any 
experienced user now ever calls for other than wire armouring. 

The same section almost suggests that vulcanised rubber is 
no longer used, but we fancy the makers could tell a different 
story. 

The section on coal-cutters describes the diamond disc and 
the * Pick Quick " bar machines, but the Anderson-Boyes disc 
cutter and the Hopkinson chain machine might well have 
received detailed treatment, for each in its special field ranks 
with the best obtainable. 

The electric drill is almost as much " in the air” as ever it 
was, and the " right " machine has vet to be produced. Coal 
face conveyors have made rapid headway during recent. years, 
but there is much useful information in the volume on several 
well-known types. 

With regard to safety lamps, which are dealt with on pp. 
78-81, it is quite unavoidable that the treatment of them should 
be out of date. "The revolution in underground lighting had 
commeneed before the book was published, and the progress 
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made during the past year has been one of the most notable 
features of mining practice. The new Wolf lamp contains a 
nickel cadmium cell possessing remarkable durability. The 
Float, Pape and Lithanode cells are almost obsolete so far as 
mining practice goes, and, on the other hand, there are several 
lead accumulator lamps which are meeting with a degree of 
commercial success, which proves that they are as satisfactory 
as any of those which were awarded prizes in the '" Home 
Office " competition. 

Electric winding has made considerable headway lately and 
the author's detailed treatment of this subject is very useful. 

The first overhead winder, of the type described on p. 143, 
to be erected in this country will shortly be at work in the north 
of England. 

Space does not admit of further comment, but, notwith- 
stinding some criticism which would almost certainly have to 
be applied to any other book on the same subject, we have 
found the volume as a whole to be well done, and we commend 
it to the notice of colliery managers, colliery electrical engi- 
neers and all others whose duties require an intimate acquaint- 
ance with the electrical appliances used in mines and allied 
industries. W. MAURICE. 


Recent Physical Research. By D. Owes, B.A.. B.Sc. (London: 
'* The Electrician ” Printing & Publishing Co.) Pp. 156. 3s. 6d. net. 
One feels grateful nowadavs to anyone who takes the trouble 
to sift from the mass of new research and discovery, those 
things which are likely to exert a lasting influence, and which 
we shall have to reckon with in future. This sifting is a respon- 
sible task, and while a perfect method is excluded by the un- 
certainty of even the weightiest results published, we may 
reasonably expect a genuine effort to pick out the things that 
matter, and present them in a becoming manner. This has 
been done in the present volume (which is a reprint of articles 
contributed to THE ELECTRICIAN) with singular success. Sir 
J. J. Thomson's new method of chemical analysis by combined 
magnetic and electric deflection is one of the first matters 
dealt with. This is followed by an account of Sir Ernest 
Rutherford's famous method of counting individual alpha 
particles. The next two chapters are devoted to what might 
almost be called the ‘‘ new magnetism,” meaning the splendid 
French advances, both theoretical and practical, due to Curie, 
Langevin, and Weiss, work which has for the first time given 
us something worthy of the name of a " theorv of magnetism.” 
The chapter on the Aurora deals with the little known and 
somewhat revolutionary work of Birkeland and Stórmer, 
which definitely seeks the origin of the aurora in the sun. 
Brownian movements and the pressure of radiation are dealt 
with in further chapters, and then comes an account of the 
efforts to bridge the gap between the shortest. electric waves 
and the longest heat waves. Since the former are as short 
as 4 mm., while the latter can be got as long as 0-3 mm., the 
gap is all but bridged. It is, of course, actually bridged in 
another sense by the shortest sound waves, which hover round 
thesamelimits. Quite recently the determination of the wave- 
length of Róntgen rays has vastly extended the range of short 
wave-lengths, and this is duly chronicled. A final chapter 
on the electron theory of metals and Heusler alloys worthilv 
closes the volume, which, it may be added, is quite excellently 
illustrated. 


Practical Alternating Currents and Alternate, Current Testing 
By C. F. Smitu. Sth edition. (Manchester: Scientific Publishing 
Co.) Pp.xv.4-398. 6s. net. 

This well-known book has now reached its fifth edition, and 
we are glad to see its standard is being well maintained. There 
seems little doubt that “ Practical Alternating Currents " has 
established a place for itself in the electrical world. Despite 
the difficulty of dealing with alternate-current working without 
using higher mathematics, the author has nevertheless fulfilled 
his object satisfactorily, and treated the subject from a prac- 
tical rather than from a theoretical standpoint. 

Since, however, our function is that of a critic and not sales- 
man, we should say that if the new editions are worthilv to 
replace the old ones the scope of the work must be continually 


enlarged as well as brought up to date. Otherwise, “ young 
engineers engaged in handling or testing alternating-current 
machinery,” and the “ wider range of readers who wish to gain 
some practical insight into alternating-current working,” will 
doubtless be disappointed when they need information on the 
new kinds of machinery and apparatus they have to deal with. 
Thus it is rather the sins of omission than of commission to 
which we would draw attention. What we have is good, but 
we think it needs supplementing with present-day applications 
and the more recent developments. For example, syn- 
chronous boosters, split-pole converters. star-delta starters, 
pole-changing devices and damping windings are all matters 
which might be treated fairly fully in a practical book of this 
nature; yet little or nothing is said about them. Also. we 
should like to suggest the desirability of including in the chap- 
ter on measurements that very useful curve for finding the 
power-factor of a balanced three-phase load from the ratio of 
two wattmeter readings. 

For the rest, we only wish that all technical books were 
equally well worth their selling price, and we shall eontinue to 
recommend the present volume as heartily as ever. 


S. P. S. 


THE COMPULSORY PURCHASE OF ELECTRICITY 
UNDERTAKINGS. 


Summary.—In this series of articles the harmful effect of the com. 
pulsory purchase of electricity undertakings by municipalities is con- 
sidered, more particularly in regard to London electricity supply 
Article I. deals with the relation of private enterprise to progress as shown 
hy the various public utilities. In Article Il. the reward of private 
cnterprise 18 discussed, and it is pointed out that this reward, as measured. 
by dividends, is bv no means as large asis often supposed. In Article III. 
the fallacy of municipal trading is discussed, emphasis being laid on the 
danger of permitting the Government or a municipality to have a 
monopoly, such danger being greater than in private enterprise. This 
danger is well exemplitied in the history of the National Tele phone Co. 
Article IV. is a brief history of the London electricity supply companies, 
In Article V. the effect of compulsory purchase looming in the near future 
is shown to cause necessarily a less active policy than would otherwise 
be the case. and increasing difficulty in expansion. In Article VI. the 
effect of compulsory purchase in the near future is shown to cause a 
restriction of capital expenditure, and is illustrated by reference to the 
last few years of the existence of the National Telephone Co. It is 
shown that working under municipal control cannot be so efficient as 
private enterprise ; after which various alternatives are considered. 
These are the " mixed " type of undertaking as found in Germany: the 
control of dividends, as in the case of gas companies; and the working 
under control of an independent authority. This last is found to be 
Ccxtremely successful in America, and is suggested as a solution of the 
present difficulty in London electricity supply. 


I.—THE SPHERE OF PRIVATE ENTERPRISE AND 1TS RELATION 
TO INDUSTRIAL PROGRESS. 


During the past half century there has been a growing feel- 
ing amongst a section of the public that certain kinds of 
trading should be undertaken by municipalities or even by the 
State. In fact, there is a group of politicians who look upon 
this form of trading as a solution of all our labour difficulties, 
and, in their eagerness to hasten this solution they are apt to 
decry private enterprise in vehement terms. It is generally 
agreed that there are certain matters which are almost neces- 
sarily best handled by the State, or by local authorities ; but 
thre is, nevertheless, a great danger to the nation in push- 
ing such a policy beyond a very restricted limit. Moreover, 
there is no valid reason why municipal or State undertakings 
should come into serious conflict with private enterprise. The 
encroachment of municipal trading on the ordinary affairs of 
our daily life is certainly becoming increasingly felt, and 
especially ts this the case in the matter of electricity supply. 
In the present series of articles we propose to review the 
subject in a general way, but more particularly in so far as it 
affects private electricity supply undertakings through the 
municipal right of compulsory purchase. 

If we consult the history of industrial progress we find, time 
after time, that the first movement in any new direction is 
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taken by private enterprise. Obviously, this is least likely to 
be the case in what our American friends call ** public utilities.” 
These services, which are essential for the well-being of a State, 
are, in the main, at any rate nowadays, carried on either by the 
State or by municipalities, because it is difficult to-day for 
private enterprise readily to obtain the necessary funds, the 
commoditv to be offered or the service rendered not being one 
that can well be “on sale." This was, of course, not always 
the case with quite a number of services now generally regarded 
asin this category. The construction of provincial roads may 
be taken as a case in point. Initially, roads were required for 
military purposes and were, therefore, constructed by the State ; 
but this, of course, applied only to main roads of military im- 
portance. Such roads as were not so required were left to take 
their chance. In due course a certain burden fell upon the 
parishes, but about the year 1650 these bodies came to feel that 
they should not be burdened with the maintenance of main 
roads which they considered to be of national rather than local 
importance. The result of this feeling was the introduction of 
the turnpike svstem, which became more and more important 
as new roads were required. The lack of Government control, 
however, lead to an unsatisfactorv state of things, and owing 
to the large number of trusts the financial burden became very 
heavy. For example, in 1830 there were 1,119 trusts which 
owned turnpikes controlling an average length of 173 miles of 
road. Relating to these were 3,783 Acts obtained at an ave- 
rage cost of £500, and every mile of road entailed a first cost of 
£100 in legal expenses. A farmer in passing from one part of 
his farm to another was liable in many instances to pav the full 
toll. and owing to the excessive number of officials and bad 
management only about 50 per cent. of the receipts was spent 
on the upkeep of the roads. Yet it was not until 1862, after 
the railwavs had begun to cause a decrease in tolls. that private 
enterprise was relieved from this work by the formation of 
District Highway Boards. In 1889 our present system was 
instituted, and we have now established a Road Board to deal 
with certain phases of the road question. 

The disposal of sewage and the provision of water are, t 
present-day minds, quite as important as the building of roads ; 
vet even the handling of refuse is not always carried out by the 
local authority, private enterprise in the form of a contractor 
being frequently utilised. The provision of water, for all 
public purposes, oddly enough, is still frequently left to 
private enterprise, a somewhat surprising fact, serving to 
emphasise the view that a public want is often filled in the 
first instance by (and if not over profitable remains in the 
hands of) a company. In due time, however, when the 
ploneer and missionary work has been completed, when the 
risk of failure has been borne by private enterprise, the work 
Is taken over by the municipality or by some other public body. 
An instance of this was the formation of the Metropolitan 
Water Board, for the purposes of which body the whole of the 
works of the London Water Companies were acquired by Act 
of Parliament. 

Passing from the services we have enumerated which have 
come to be regarded as absolutely indispensable to the public, 
and which it is necessarily impossible to work upon a purely 
commercial basis, we come to three lines of enterprise, namely 
(1) communications; (2) transport; (3) light and power. 
The first of these includes the work of the Post Office. This, 
no doubt, going back to far-off times, originated in Govern- 
ment couriers who were required to carry Government mes- 
sages, and whose service privileged private individuals were 
permitted to use upon payment of certain fees. This service 
was originally of a very elementary kind, and it appears that the 
foreign merchants in London in the reign of Queen Elizabeth 
found it necessary to organise a foreign service on their own 
account. Owing to certain dissensions this service was eventu- 
ally taken over by the Government, but the latter does not 
appear to have acted in advance to fill a want which should 
nie been obvious. Since those davs this service bv the Post 
Office Department has been gradually organised up to its pre- 
e proportions. 

Even in regard to communication, up to 1870 the Post Office 


was content to restrict its efforts to the hand collection and 
delivery of letters and book post packets. All other forms of 
communication within and without the Kingdom originated 
from private enterprise. In 1846 the first company was formed 
for the transmission of telegrams. and various companies sprang 
up from that time, until 1868 when an Act was passed to en- 
able the Postmaster-General to purchase all such undertak- 
ings in 1870 and to take over the pioneer work that might 
never have been initiated except for the bold adventurers 
of those early days. To some extent the history of the 
telephone followed that of the telegraph. The Telephone 
Company (Ltd. was formed in 1878. Its progress 
was watched with nervous interest by the Post Office. 
Viewing with increasing alarm the progress of the Edison, 
the United, the National, the Northern District, the 
London & Globe, and other companies, this Government 
Department proposed to enter into competition and to work 
telephones in 1883. Nothing, however, came of that proposal. 
Consequently various other companies sprang into existence, 
but became united in 1889, being formed into the National 
Telephone Co. The chastened career of this company is well 
known, and we shall refer to it again. Its progress was con- 
tinually met by opposition from the Post Office, and as a start, 
the company was first forced to sell its trunk lines in 1892 to 
the Government. "Throughout its history, the Post Office, in 
nearly every section of its work, has been preceded by private 
endeavour '* well and truly laid." 

When we come to discuss transit facilities, we find that these 
were originally entirely in private hands. Take, for example, 
the canals. In Great Britain the canals run to a total length 
of nearly 4,000 miles, and before the advent of railways were 
in a flourishing condition. Now, doubtless, the position is 
very different ; but there has been no attempt on the part of 
either the State or the municipalities to nationalise or munici- 
palise the canal system. Even a work of so important a nature 
as the Manchester Ship Canal, the capital of which exceeds 
£15,000,000, was carried out at great risk by private enter- 
prise. If we include in our purview other great countries, we 
find the same thing has happened with regard to the Suez Canal 
and the Panama Canal, both the initial work of private enter- 
prise. In the latter case the work would doubtless have been 
completed by private enterprise, but the competition was 
threatened by the United States, and so the venture was sold 
to the Government rather than run a very serious risk. 

Railways again, all over the world, are a monument to 
private enterprise. In this country the conditions for laying 
down railways which would give an adequate return upon 
the capital outlay were particularly favourable, and might 
reasonably have appealed to the State for initiation. The 
development has been under somewhat different lines from 
those in other countries where populations are less densely 
distributed. Naturally those districts carrying the densest 
population in any country were served first ; sparsely popu- 
lated districts were not sufficiently attractive from the financial 
point of view, and were, therefore, left severely alone. In 
such cases, after, but not before, it had been made easy by 
private owners to ascertain the probable loss likely to result, 
the State was disposed, but not enthusiastic, in establishing 
railway communication “ for the good of the people." Naturally 
if any State railways are built it may become desirable to com- 
bine the whole of the railways in any particular country, and 
so establish a s:ngle system, by purchasing those worked by 
independent companies. In Great Britain, however, no such 
necessity has been found, as the population is sufficiently dense 
to make it worth while to run railways of one kind and another 
over practically the whole of the country. 

We may now consider the question of the supply of light and 
power. Gas lighting was inaugurated about 100 years ago, 
It started by being in private hands exclusively and has mostly 
remained in this position, owing to the fact that the Acts under 
which powers tc supply coal gas have been granted generally 
contain no clause for compulsory purchase. A gas company 
is not forced to sell to a municipality after a certain number of 
years, although, of course, any gas company can and would 
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sell its undertaking to a municipality if the latter offered 


sufficiently attractive terms. With regard to electric lighting 
and the supply of electric power for domestic and other pur- 
poses, the case has been verv different, although the missionary 
work of this industry, like the others mentioned, was chiefly 


-effected by private enterprise. In recent vears it has become 


evident that the gas industry also is not to escape the attention 
of municipal traders, and it is noticeable that very frequently 
when a gas company comes to Parliament for further powers 
the municipality concerned attempts to obtain the insertion 


classic work of Adam Smith. When dealing with sources of State 


revenue, this great economist refers to the possibility of the Bank 


-of England being managed by the Government with consequent 


profit. On the assumption that the Government could obtain 
money at 3 per cent., as compared with a dividend to the Bank 
shareholders of 54 per cent., a profit of £269,500 per annum 


.should result to the State. After a brief statement of the case, 


Adam Smith remarks :— 


But whether such a government as that of England (which, whatever 
may be its virtues, has never been famous for good economy ; which. 
in time of peace, has generally conducted itself with the slothful and 
negligent profusion that is, perhaps, natural to monarchies; and, in 
time of war, has constantly acted with all the thoughtless extravagance 
that democracies are apt to fall into) could be safely trusted with the 
management of such a project, must, at least, be a good deal more 
doubtful. 


Adam Smith remarks, in regard to the Post Office, that 
apparently this is the only mercantile project that has been 
successfully managed by every Government. The capital 
required is not considerable, there 1s no mystery in the business, 
and the returns are not onlv certain, but immediate. Adam 
Smith also remarks that no two characters seem more incon- 
sistent than those of trader and sovereign. and he illustrates 
this view by the career of the British. East India. Co., which 
traded successfully, but whose success at once fell off as soon 
as they became sovereigns. He concludes: * In their former 
situation, their servants in India considered themselves as the 
clerks of merchants ; in their present situation, thoce servants 
consider themselves as the ministers of sovereigns.” This 
sentence illustrates the mental attitude which is at the root of 
the inefficiency that so often characterises State and municipal 
service. 

In this preliminary article we think we have adduced good 
evidence to show that if compulsory purchase clauses had 
existed in the Acts of Parliament which apply to the water 
supply, to railways, to the supply of gas for light and power, and 
to some other works of public utility to which we have made 
reference, the same critical situation would have followed in 
the wake of these industries as is happening in the case of the 
compulsory purchase of the undertakings of electric light 


companies. In the case of the telegraph, the acquisition by 


the State of this service was brought about by the simple 
process of purchase as a going concern on terms agreed between 
the parties. In the case of the telephone, the purchase price 
was according to the “then value." Again, the acquisition 
of the powers of the London water companies by the State- 


.created Water Board was by agreement between the parties. 


There is nothing to show, even in the latter case, that consumers 
are the better off for the change. In the two former cases there 
is evidence that the progress made since State acquisition, com- 
pared with that which was made by the previous owners, does 
not make a successful case for the transfer ofthe supply of electri- 


-city for lighting, power and other purposes to the municipalities. 


Further, there is nothing to show that the absence of a 
compulsory purchase clause in the case of gas supply has 
proved inimical to the public interest. The fact is that all ex- 
perience so far gained proves that every industry that has 
remained unhampered and allowed to make its own mark in 
fair and reasonable competition has been more successful in 
the hands of private enterprise than in those of the State or 
the municipalities. As we commenced this article so we! 


.eonclude: there are certain services that are best handled 


| 
of a compulsory purchase clause. This attempt is generally 
successful. : 
In considering vhis subject it is interesting to turn to the 


by the State or by the municipalities because the service is 
national or general. Such is the supply of pure water, the 
nation's means of communication, the upkeep of roads, affore- 
station, sewage. refuse destruction. main drainage and like 
services; but when we come to consider the question of lighting, 
heating and power we come to problems that do not so 
readily find solution in State or Municipal ownership. Per- 
fection of service is, we think, more likely to be secured under 
the keen and fierce impetus of competition, and the payment 
of dividends, than under the often paralvsing influence of 
Government control. 


ELECTRICAL REGULATIONS FOR FACTORY AND | 
WORKSHOPS ACTS. 


We are informed that a sub-committee of the switchgear 
section of the British Electrical and Allied Manufacturers’ 
Association recently asked H.M. Electrical Inspector of 
Factories for his guidance towards the settlement of certain 
difficulties which they found to arise on the Electrical Regula- 
tions issued by the Factory Department of the Home Office, 
and waited upon him several times to discuss these difficulties. 
As a result, all present questions of interpretation have been set 
at rest and Mr. Scott Ram's answers are now embodied ìn the 
agreed text given below, which, it is understood, will be added 
to and form a part of the existing text of the published memo- 
randum on the Regulations as soon as a new edition is printed. 


REGULATION 2. 


Question 1.—It is not clear from the regulation or the memorandum 
exactly what cables should be armoured. Advice is required on this 
point. Should an interconnecting cable for coupling up two extra-high- 
tension switchboards in one station be armoured or otherwise protected, 
or is it sufficient to rely upon the lead covering, or, in the absence of such, 
the cable insulation * ‘This applies to all cables other than those in 
trenches. 

Answer 1.—In electrical stations it is not sufficient to rely on the 
insulating coverings of high-pressure or extra-high-pressure cables, as, 
although the cables may be safe to handle whilst the insulating material 
is new, thev may after a few vears become dangerous to touch. Such 
cables should, therefore, be '"' further protected " by lead sheathing or 
metallic armouring or casing. Armouring or equivalent protection is 
required where the cables are liable to mechanical damage. The pro- 
tection of tail ends of cables at generators. motors, transformers, &c.. 
should not be overlooked. Unarmoured cables of whatever pressure, 
especially those having rubber or bituminous insulation, if brought 
close together as in trenches or at switchboards, should be prevented from 
touching, and where practicable should be separated by fire-resisting 
casings or divisions, cither singly or in groups. to prevent the spread of 
fire from one cable or group of cables to another. Where such cables 
pass through floors, the latter should be constructed of fire-resisting 
material, and, where practicable, the openings therein should be closed 
up with fire-resisting material so as to prevent the possibility of fire 
passing upwards. 

REGULATION 5. 

Question 2.—Is it permissible to mount main fuses behind switch 
panels provided the correct dimensions of passageways are adhered to ? 
This arises particularly in respect of medium pressure switchgear, where 
for economical reasons, and possibly for the sake of simplification of 
connections, fuses are sometimes mounted behind the panels. This also 
involves Regulations 16 and 17 (a). 

Answer 2.—It is undesirable for similar reasons that main fuses should 
be placee behind the panels of low-pressure or medium-pressure switch- 
boards. The blowing of a fuse, particularly under heavy short-circuit 
conditions, on a station switchboard, might readily lead to a short-circuit 
between other neighbouring conductors. Similarly as regards small fuses 
for instruments, pilot circuits, &c. If placed at the back of the switch- 
board they should be guarded so that an arc cannot extend to other 
conductors, and their position as regards accessibility for purposes of 
renewal without danger to the attendant should be carefully considered 
(see under Regulation 16). Small bare wire lighting fuses have spome- 
times been used as instrument fuses on station switchboards, but they are 
quite unsuitable, as they would be unable to clear on a short-circuit. A 
good type of enclosed fuse having am ple break, or an efficient fuse of the 
“cartridge " type, should be used. Unless protected by a switch, all 
such fuses should be so constructed or mounted that thev can be handled 
without danger of touching the live parts (Regulation 3 (c)). 

Answer 2 (a).—1t is particularly undesirable that main fuses should be 
placed behind switchboard panels. There is obviously more danger to 
the attendant in inspection and renewal of fuses so placed thanif on the 
front of the board. Similarly as regards small fuses for instruments, &c. 
These should never be placed behind the switchboard panels in positions 
involving danger to the attendants—e.g., close to bare "bus bars or other 
conductors, involving danger to the aitendant in renewing them through 
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contact with the conductors, and sometimes involving risk of making 
short-circuits between conductors (see also under Regulation 5, par. 2). 


REGULATION 13. 


Question 3.—Ad vice is required as to exactly what is meant by an area 
“set apart for the purpose.” Manufacturers generally have been under 
the impression that an electricity station in itself could be regarded 
ax such an area, but recent recommendations by H.M. Electrical Inspector 
have shown this interpretation to be incorrect, and in order that switch- 


boards proposed by manufacturers should uniformly comply it is advis- 


able to elicit his advice. 

Anacer 3.— In electrical stations there are often auxiliary switchboards 
away from the main switchboard—e.g., near rotary converters or in the 
boiler house or in condenser pits or pump rooms, &c. Such switchboards 
are not in an “ area set apart for the purposes thereof " if they are placed 
where people are liable to pass close to them for purposes other than for 
attendance thereon. In such cases it is necessary, in order to effect the 
setting apart, to place a rail or fence so as to prevent persons passing 
along the working platform, or behind if there are bare conductors exposed 
at the back. If a switchboard is placed where the working platform or 
back passageway is used as a passage for other purposes, and conse- 
quently is not in an “ area set apart for the purposes thereof," it will 
require to be fenced or enclosed accordingly, and if the space for the 
working platform or at the back is less than that required by Regula- 
tion 17, the apparatus and conductors will require to be totally enclosed, 
the switches being provided with covers, as on an ordinary factory motor 
panel. In transforming sub-stations the switchboard passageways and 
working platforms are seldom required for purposes other than for the 
switchboard, but if otherwise used—e.g., for access to a store room— 
fencing or guarding of the switchgear is required. | 


REGULATION 17. 


Question 4.—Where boards are installed consisting of two panels only 
is it permissible to place these near to a main wall and allow for inspec- 
tion at either side providing no passageway ? 

Answer 4.—Sometimes narrow switchboards are placed so close to a 
wall that there is no room for a person to get behind, and there is, in 
consequence, no "switchboard passageway " at the back. Although 
the connections and other parts at the back may be within reach for 
cleaning, tightening nuta, &c., by the attendant merely putting his arm 
behind, the arrangement is obviously not desirable for boards which 
«annot in practice be made dead, as there is risk of danger from shock or 
burns through short-circuit in working thus in such a confined space, and 
the arranzem?nt would be contrary to the requirements of Regulation 1. 
Where the exigencies of space require that a board, which cannot in 
practice be made dead, be placed close up to a wall, the connections and 
all parts which may require attention should, therefore, be on the front. 


REGULATION 17. 


Question 5,—For extra-high-tension switchboards, is it necessary to 
provide means for exit at each end of the passageways ? ‘This seems to 
be advisable. 

Answer 5.—It is difficult to make a definite rule as to where there 
should be alternative means of access, as the danger of a person being 
trapped in a passageway depends not only on the length and width of 
the passage way, but also on the power available to maintain an arc 
*hould one oceur—that is to say, on the power which is being supplied to 
the system. Thus, in a short passageway, say only 10 ft. in length and 
of the minimum prescribed width, there might be danger to a person at 
the far end of the passage in caro of an arc occurring at the panel nearest 
the entrance should there be a large amount of power on the system. 
Generally, therefore, it is necessary that there should be means of access 
at each end of a ‘‘ switchboard passageway.” On the other hand, if the 
passageway is very wide, say two or three times the minimum prescribed 
in Regulation 17, a second means of access may be unnecessary in stations 
of moderate power. 

REGULATION 18 (a). 

Question 6.—Are either hinged or lift-down doors considered to comply 
with the requirements for enclosing, which also stipulates that the 
passageway must not be obstructed ? Hinged doors are obviously 
advantageous for convenience of operation in certain cases, but it is 
possible that with such doors the passageways must in many cases be 
temporarily obstructed. 

Answer 6.—In the protection of cells by screens or doors the following 
Points should be considered : For most purposes where lift-off screens are 
ued they are preferably made of non-metallic material, such as asbestos 
slate, 83 being lighter than iron and less dangerous in view of their being 
allowed accidentally to touch a live conductor in being lifted on or off. 
Where doors hinged at the side are used in order that the passageway 
should not be blocked or unduly obstructed, they should be made capable 
of opening 180 deg., and there should also be at least 15 in. space between 
the edge of the door when open 90 deg. and the opposite wall of the 
passage. Where necessary, in order to provide this clearance, the doors 
should be divided down the centre, each half being hinged on cither side 
of the cell. Doors may be conveniently arranged to slide on runners, in 
which case there should be two lines of runners, the doors being hung 
alternately on the front and back runners, so that any door may be 
opened without having to move others. Doors of expanded metal offer 
ce that the apparatus can be seen without removing the 

utection, 


REGULATION 18 (a). 


Mia 7.—In certain instances, where rooms have been reserved 
purely for extra-high-tension switchgear, it seems unnecessary to provide 


1 


screens in the front of the cubicles, and advice is required as to whether, 
in such cases, provided the rooms are kept locked and only accessible to 
authorised persons, such screens are necessary. An instance can be given 
where such screens were recommended which shows that this matter can 
be advantageously discussed. 

Answer 7.—Where protection by a rail is adopted, the rail should be 
at such a distance out from the cells that it is impossible for a person to 
touch a live conductor from outside the rail. Although only authorised 


and competent persons (Regulation 15, 2nd par., and Regulation 28) are 


allowed in such rooms or passageways, and there is little danger so far 
as ordinary routine duties are concerned, this method of protection is not 
recommended, as when any work has to be done (e.g., cleaning) tem- 
porary screens must be provided (Regulation 18 (d)), and experience 


shows that even authorised and competent persons will take risks, some - 


of which have resulted in serious and even fatal accidents, merely to save 
themselves the trouble of putting up the temporary screens provided. It 
is, therefore, far better to provide permanent screens in the first instance. 


REGULATION 18 (d). 


Question 8.—Where isolating switches are installed to disconnect oil 
switches or for other purposes, certain instances have arisen where H.M. 
Electrical Inspector has recommended barriers to be placed between such 
isolators and the oil switches to protect the operator. Where isolators 
and other apparatus, such as current transformers, are mounted in the 


same cubicle, cannot the transformers be considered as a part of the main © 


conductors, or is it necessary to insert further barriers between such 
apparatus and the isolating switches ? 

Answer 8.—Where isolating switches are installed for disconnecting 
oil switches or other apparatus (e.g., potential or current transformers), 


or conductors which it may be required to make dead for working upon, | 


the isolating switches should be placed in a separate compartment so as 
to he entirely screened when the work is in progress. ‘Temporary screens, 
although permitted by the Regulation, are not recommended for new 
work, as experience again proves that even “ authorised persons " will 
fail to use them when provided, and fatal accidents have occurred from 
such neglect. Where, however, in existing switchboards temporary 
screens are relied upon for screening off the live side of the isolating 
switches, safe means should be provided for their insertion by the pro- 
vision of suitable guides. 
REGULATION 14 (d). 


Question 9.—On extra-high-tension installations, under what circum- 
stances are barriers required between adjacent phases ? "This point has 
been raised on different occasions and some ambiguity exists. 

Answer 9.—On high-pressure and extra-high-pressure switchboards 
ot two phase and three-phase systems it is desirable that there should be 
divisions between the phares at all places where an arc is liable to be 
accidentally started—e.g., at isolating switches—and sufficient space 
between the conductors of the different phases should be allowed for this 
purpose. 

FE ULATION 22. 

Question 10.—No provision appears to be made for protecting life by 
calling for isolators on both sides of each feeder oil switch when the same 
could be alive from a sub-station and thus be a source of danger. Manu- 
facturers differ in their views, but they agree that, were some standard 
adopted, it would be bencficial, as, seeing that competition is largelv on 
price, there is a definite tendency to omit such safeguards in order. to 
cheapen the cost of the switchgear installation. ' 

Answer 10.—On high-pressure and extra high-pressure switchboards 
it is recommended that isolating switches should be placed on both sides 
of oil switches on feeder circuits where the feeders are capable of being 
mad?» live from the distant end. 


REGULATION 5. 


Question 11.—Certain shunt transformers are constructed with the 
extra-high-tension potential fuses mounted immediately above. Is there 
any objection to this arrangement, and what facilities for shutting down 
the switchboard must exist to comply with the correct interpretation 
of the Electricity Regulation ? 

Answer 11.—On high-pressure and extra-high. pressure switchboards 
the 'bus-bar potential transformers and their fuses, which are generally 
attached thereto or placed elsewhere in the same compartment, should 
be protected by isolating switches placed in a separate compartment of 
the switchboard, so that by means of the isolating switches the trans- 
formers and the fuses and all conductors in their compartment can be 
made dead. "This protection is needed in view of the requirements of 
Regulation 18 (d) should the transformer require attention, as well as in 
regard to the requirements of this Regulation (5). The obiections to the 
renewal of the fuses whilst the contacts are live are the risk of accident 
to the attendant through touching a live conductor even though insu- 
lating tongs are used, and through violent rupture of the fuse should one 
be replaced on a short-circuit due to a faulty transformer. 

Question 13.— Are combined traction and three-wire supply switch- 
boards, where the difference of pressure between the positive traction 
conductors and one of the conductors of the three-wire system exceed 
650 volts, to be regarded as high-pressure switchboards ? 

Answer 13.— In combined traction and three-wire direct-current supply 
stations both the traction and three-wire systems are sometimes taken 
to a common switchboard. Each system by itself is of medium pressure, 
generally 500 volts for the traction svstem and a maximum of 500 across 
the outers for the general supply svstem. 
the negative pole earthed, and the lighting supply system has the neutral 
conductor earthed, there will be a pressure of 750 volts or so be ween the 
positive traction conductor and one of the outers of the supply system, 


y 


As the traction system has - 
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This difference of pressure, although exceeding 650 volts, the limit of 
medium pressure, does not, under the definition, constitute high pres- 
sure, as it exists only between two different systems, and the high-tension 
regulations do not, thercfore, apply to the switchboard. It1is important, 
however, in such cases, that the fact of this larger difference of pressure 
between certain conductors should not le overlooked and particular 
attention should be paid to the requirements of Regulation 14 (b), (c) 
and (d). 

In combined traction and lighting switehboards it should not be over- 
looked that the pressure between certain conductors will be the sum of 
the pressure of the traction system and that of one side of the three-wire 
system, Particular attention should, therefore, be given in regard to 
such conductors to the requirements (£). (c) and (d) of this Regulation. Sec 
also under definition of '' high pressure." 


CORRESPONDENCE. 


LONG-DISTANCE TELEPHONY. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: Your report of 3rd inst. of Dr. Fleming's Royal Insti- 
tution lecture on Long-Distance Telephony, while rightly 
ascribing to Oliver Heaviside the first suggestion and mathe- 
matical proof of the inductance method of extending the area 
of telephonic speech, apparently gives Prof. Pupin all the rest 
of the credit in connection with loaded lines and cables. With- 
out detracting in the least from the latter's valuable work, it 
must be said that this is uniust to Heaviside, who, on p. 415 of 
Vol. L. of his ^ Electromagnetic Theory,” published in 1893, not 
only suggests the use of inductance coils but indicates how they 
should be made. Here are his words :— f 

Instead of trving to get large uniformly-spread inductance, try to get 
a large average inductance. Or combine the two, and have large dis- 
tributed inductance together with inductance in isolated lumps. This 
means the insertion of inductance coils at intervals in the main circuit. 
That is to say, just as the effect of uniform leakage may be imitated by 
leakage concentrated at distinct points, so we should try to imitate the 
inertial effect of uniform inductance by concentrating the inductance at 
distinct points To get large inductance with small resistance, 
or more generally to make coils having large time-constants, requires the 
use of plenty of copper to get the conductance and plenty of iron to get 
the inductance. 

All this left Prof. Pupin very much less to do than anyone 
ignorant of Heaviside's work would imagine from a perusal of 
the Paper. Notwithstanding, Dr. Fleming speaks of loaded 
lines as " Pupinised." If any “side " of this nature is neces- 
sary or desirable the balance ought clearly to incline to the 
Heaviside rather than to tlie other. 

It is very probable that the idea of such coils originated with 
Heaviside ; but. as I have said on other occasions, Lord Kelvin, 
then Sir William Thomson, in discussing Heaviside's investi- 
gations with me in 1888, said that practical effect could prob- 
ably be given to them by intercalating suitable coils at inter- 
vals in long telephone lines. and he spoke, as [ then thought, 
as if the notion was his own. But he also led me to understand 
that he was, or had been, in correspondence with Heaviside— 
of whose labours he spoke in the highest terms—so that he may 
have been only repeating something communicated by the 
latter; although, so far as I can make out, the first public men- 
tion of coils hy that pioneer was in 1893, as above.—l am. &e., 


London, April 8. A. R. BENNETT. 


LEGAL INTELLIGENCE. 
Secretary of State for War v. Kirkland & Capper and Woodd. 


Owing to the illness of Mr. Justice A. T. Lawrence, the hearing of this 
case was interrupted last week, but it will be resumed on the 21st inst. 

At the conclusion of the evidence of Mr. Patchell, witnesses were 
called to prove that Messrs, Bolding's men were frequently on the 
premises within the vear after Mav 13, 1907, and plaintiff's case closed. 

Mr. SHEARMAN, K.C.. submitted that there was no case against Mr. 
Woodd. and that in view of the contractual relations between the parties 
there was no evidence of neglect by Mr. Woodd as an architect. "l'he 
action was originally launched by the War Office against Messrs, Kirk- 
land & Capper, and they added Mr. Woodd as a defendant as soon as they 
found that he would not give evidence against the engineers. Ìn dealing 
with the terms of the War Office contract with Mr. Woodd, counsel 
emphasised the point that the electrical work was to be placed in the 
hands of '' responsible experts." Mr. Woodd was to be responsible as 
architect for the building and Messrs. Kirkland & Capper were respon- 
sible for the electrical engineering work. He submitied that it was not 
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Mr. Woodd's duty to supervise the electrical engineering work ; he was 
responsible for the supervision of the architectural work. Mr. Woodd 
yore speciality was work for hospitals. He 
had done a great deal of work for Guy's Hospital, and the lead-covered 
system buried in plaster had been installed there, and he was told that 
there were 30 miles of wires there and the system was fullv satisfactory. 
Mr. Woodd's view was that where there was a large contract of that 
kind (the War Office contract for the College, &c.. ran to about £90,000), 
and it came to engineering work, the contract should provide for that 
engincering work to be supervised by an engineer. It was not Mr. 
Woodd’s business to be an electrician or a boiler maker. Mr. Woodd did 
nothing in regard to certifying for the electric light work because it was 
not his business. Messrs. Kirkland & Capper were paid a commission 
of 5 per cent. to include their certifving, and the contract between the 
War Office and Messrs. Bolding said that the persons to certify should be 
Kirkland & Capper. Even if the way the svstem was installed was a 
breach of contract. Mr. Woodd could not know that unless Mr. Kirkland 
had said to him “ | can't do this because it is a breach of my contract." 
]t would be shown upon the facts that no other system was available, 
without cutting about the building, and Mr. Woodd said: '' Then let us 
select ore of several possible systems." He would satisfy the Court that 
the system was not in itself a neglipent system ; it was a system that 
required very careful laying. and evidence would be called to show that 
the system had been carried out eleewhere with perfect success. The 
only obligation Mr. Woodd owed was not to be negligent as architect. and 
there was nothing negligent in the matter, unless it be negligent work 
for which Mr. Woodd was not responsible. How could hə be held 
responsible because Messrs. Bolding's workmen did rough and clumsy work. 

Mr. WarTER, K.C., for Messrs. Kirkland & Capper, submitted that 
there was no case against his clients of professional negligence. afessrs. 
Kirkland & Capper were an extremely well-known firm of consulting 
electrical engincers. Mr. Kirkland had been in practice on his own 
account for some 25 vears. His partner (Prof. Capper), who joined him 
in 1898, was professor of mechanical engineering at King’s College, and 
both of them were extremely well-known electrical engineers, and, as 
always happened, by the irony of fate, meticulous almost in the care with 
which they carried out their functions. Those were always the persons 
upon whom fate came to suggest that they had been guilty of negligence. 
The action raised definitely the question of what were the duties of a 
consulting engineer, for some of the duties that the Solicitor-General 
had sought to cast upon a consulting engineer were things that were 
foreign. to the ideas of every consulting engineer who had heard the 
remarks that he had made. The duties of a consulting engineer were to 
prepare the specifications and drawings necessary for the carrying out of 
the contract, to prepare tenders, to advise his employers as to such 
tenders, to instruct the contractors whose tender had been accepted 
generally as to how the work was to be carried out. and to instruct the 
clerk of the works, who would be personally present during the whole 
time as to the carrving out of those works. He would require the 
contractors to submit to him for testing and examination any of the 
materials that thev proposed to use, and he would periodically (while the 
work was in progress) visit the works and see that his instructions were 
generally being carried out. It was next part of his duty to adjust 
between the contractors and the clerk of the works any disputes that 
arose as to the materials or as to the nature of the work, as to which the 
clerk of works was making a complaint, and it was his duty to make such 
tests as he regarded as necessary to see that his instructions had been 
carried out, and finally it was his duty to certify that the work had been 
carried out to his instructions and to his satisfaction. It was not the 
duty of a consulting engineer to live on the works ; he was em ploved for 
consultation and not for superintendence ; it was not his business to see 
the materials delivered on the site; it was not his duty to wateh the 
execution of every piece of work or to see that every workman was doing 
his work properly —all those duties devolved on the clerk of the works, 
and in that case there was an able clerk of the works who was fully 
instructed by Mr. Kirkland as to those portions of the work with which Mr. 
Kirkland was concerned, which he would have to see were properly 
carried out. He had not been called in the case, and he was the clerk of 
the works emploved by the War Office and who signed every certificate 
in the ease. The things were sent to the clerk of the works, and he had 
to say “ Have those goods been delivered, and in your opinion has the 
work been properly done * " That alone would have been sufficient 
there. but the Court would hear that the most extreme care was in fact 
taken to see that all that work was properly done. Messrs. Kirkland & 
Capper were employed as consulting engincers on the usual basis of 5 per 
cent., and there was no written contract. The business of a consulting 
engineer was to make tests to satisfv himself that the work had been 
properly done, and that was done. 'l'he acts of alleged. negligence were 
(1) using lead-covered conductors buried in plaster without conduit, 
(2) burying wires in plaster without protection, (3) conductors carried over 
rough walling and sharp corners whereby the lead covering became crac ked 
and broken. No evidence had been givenas to that. Alternatively it was 
said “lf the lead covering did not become cracked from the said cause, 
defendants negligently allowed the contractors to put the conductors 1n 
with the lead covering already cracked and broken." ' That was no 
part of a consulting engineer's duty ; that was for the clerk of the works. 
It was said in the further alternative that defendants, in permitting the 
departure from the specification, negligently omitted '' to order the same 
as a deviation from the terms of the specification. s0 as to secure plaintiff 
a deduction from the amount payable under the contract." That was 
based on the assumption that a system was ordered that was cheaper, 
whereas it was dearer. and it was only after considerable influence had 
been brought to bear that the contractors were got to forego their claim. 
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to be paid for the more expensive work than that which they specified 
for. and the claim was for negligence in that case for not getting a 
deduction for the less expensive system. It was also said that defendants 
“neglicently allowed the laying by the contractors of the lead-covered 
conductors in an irregular manner without keeping or communicating to 
defendants any correct record of the places where the same were laid.” 
The contract did not provide for plans ; they were never prepared and 
were never asked for. The drawings asked for were supplied. As to the 
acts of alleged negligence, counsel submitted there was not a shred of 
evidence to justify any of the claims, and that the action ought never to 
have been brought. By the War Office specification, there were seven 
different methods by which the wiring of the building could be carried 
out. As to five of them they were variations of what was known as 
conduit (folded tube, brazed tube, screw tube, barrel and armoured 
insulated). The conductors were to be standard maker’s types as far as 
possible. There were three permitted systems: (1) VIR in casing, 
(2) VI R in various forms of conduit, and (3) lead.covered wire. It 
was said lead-covered conductors might be used in any situation provided 
the conductors were accessible, and might be run through walls or 
partitions or plaster for short lengths. So that lead-covered wire could 
be buried in plaster for short lengths (e.g., behind cornices or mouldings). 
Who was to advise short distances under the contract if the consulting 
engineer was not to? Were they to be charged with negligence if thev 
allowed it to go a yard too far? The contract said ‘‘ it may be used in 
any situation.” Messrs. Kirkland & Capper’s first point was they were 
authorised to use lead-covered wires under plaster, they could be buried 
in walls or partitions or under plaster for short lengths. It was said that 
“all lead-covered conductors " (the specification reeked of lead-covered 
conductors ; it was the special pet of the War Office, but having abandoned 
it in recent years for later methods, they were now wanting to charge 
professional men with negligence because they used it)—‘‘ or conduit 
work used in conjunction with the wiring of magazines or similar buildings 
is to be connected to earth in an approved manner, elsewhere wherever 
necessary in the opinion of the engineer." The engineer thought the 
proper method of earthing was connecting the work and not the boxes, 
and he directed it to be done, a view wherein he was supported by 
practically the whole profession. They were charged with negligence 
for doing what they believed to be the correct way. He contended that 
the use of lead-covered conductors was authorised wherever conduit 
could be used, It was contemplated by defendants that there was no 
difficulty whatever in putting lead-covered conductors under plaster 
provided moderate care was taken. (Counsel dealt in detail with the 
schedules to show that no defect had arisen from the system adopted. 
On the site the clerk of the works was instructed by Mr. Kirkland 
as to how the wires were to be laid, and the utmost care was taken 
about everything. Plaintiff was trying to mix up the duties of 


the clerk of the works and of the con-ulting engineer. The con- 
sulting engineer had to “ pass the thing done, not to see 
the thing done," and Mr. Walter produced diaries to prove 


the constant attendances of Mr. Kirkland and his intimate super- 
vision. Describing how the work was done, Mr. Walter said as each 
section of the wire was laid it was tested before the plaster was put up. 
Every section of wire was tested after being laid, and any fault discovered 
would have been taken waay. Means were taken to see if the wires had 
been injured or severed during the process of plastering. Every 
separate section was tested to see that it was right at the time after it had 
been plastered. After the whole installation was put in it was tested by 
Mr. Kirkland personally throughout the whole building, and every 
single thing was perfect. Then came the electric light company and 
that company did not put in anything till they had themselves tested to 
see that the wires were in a condition to connect with their mains ; that 
was to sav that there were no earths and no short circuits. Everything 
was found perfect, and then the mains were connected. That installation 
was taken over in May, 1907, and there was a resident electrician in charge 
of that. That resident electrician had not been called in the case. The 
year 1907-8 was the year of maintenance during which the contractors 
had to make good any defect in the system. There were new things put 
in by the contractors on the instructions of the War Office, as to which no 
communication of any kind was made to Mr. Kirkland. What better 
proof of the work being done satisfactorily could you have than that, 
when the installation was tested all through the progress of the work it 
was found perfect, it was tested at the end of 1907 and found perfect, and 
tested again after the electric light was put on and found perfect, and upon 
Its being worked again for a year they were told “ there are no faults with 
the work?" What more could a firm of consulting engineers do? Mr. 
W alter proceeded to deal with the complaints and argued that the 
kad wiring was not wrong. It was a pregnant factor that from the sub- 
boards to the connector boxes laid by the same people, laid on the 
‘ame system, and by the same people, there were no defects. lt 
was mconceivable that anything was wrong when the whole of 
the installation laid in the same way from the sub-boards to the 
boxes outside the room (aid in lead in plaster, connected up in the 
identical way to the connector boxes) was found right when tested. 
The defects were between the boxes and the lighting points; that was 
where the users of the system could do harm, when they had flex that 
required constant supervision, and, if it was rubbed, would cause short- 
Circuits and would make the fuses yo. Thev had it in evidence that 
mes walters were allowed to interfere with the fusing of the installato n. 
Every fuse in the building was over-fusxed. There was not a solitary 
point where the circuits had their proper fuses on. The minimum 
wire in the building they had got was a T-ampere, the fusing of 
which vas 12-am peres, on a circuit put in for 3 amperes. That was the 
minimum wire, The installation was 3 am peres, the minimum amount 


of current was that, but some were fused as high as 69 amperes. When 
any fuse went the resident electrician, who had no instrument to enable 
him to locate it, put in a stronger fuse, and if that went he put in a 
stronger fuse still, and he went on putting in stronger fuses till the circuit 
held—i.e., if there was a leak anywhere there was enough curr nt to 
supply the lamp and the leak. Minor faults would develop in every 
system of electric lighting. It was essential that the defects should 
be located and set right at once, as if t.is was not done the injury was 
progressive, particularly if as what was done there—it was over-fuse. 
Then the leak went on and increased, and eventually tiere was a 
breakdown of the whole system. His experts would say that in that 
case the whole trouble had been that for a period of two or three years 
up to 1909, there had been no proper care taken of that installation. 
The defects were clearly defects at lighting points and nowhere else. 
He alleged that the system had been abused, and the whole installation 
had been treated in a monstrous way. (ounsel was proceding to 
compare the two specifications of the War Office. 

The JUDGE: You need not detail that at length. At present I am not 
satisfied that even supposing you were negligent, you were negligent to 
such an extent or in such a way as would justify them in scrapping the 
whole system, and putting in a new system of their own, and charging 
you with the cost of it. But that is quite another thing from saying 
that there is no liabilitv for any negligence. 

Mr. WALTER: Of course, if there is any negligence we are liable. He 
said he was going to show bv the evidence that the most scrupulous care 
was taken, and that there was no negligence of any kind or description. 

Mr. Joux H. T. Woopp, F.R.1.B.A., said he had practised as an 
architect for about 30 vears. He was architect to Guy's Hospital and 
had had a wide experience in architecture for hospitals, laboratories and 
buildings of that kind as well as general experience. In February, 1903, 
Col. Lake, of the War Office, asked him to call and put before him the 
preparation of a design for the Medical Staff College at Millbank. Even- 
tually he suggested Mr. Kirkland as an electrical supervising expert as 
Mr. Kirkland was working with him at Guy's Hospital, where they had 
employed lead-covered wire similar to that at Millbank in a large nursing 
home and chemical laboratories. It was essential in laboratories to 
keep the walls flush and that was desirable in every class of good building. 
He would advocate the burving of the wires in every good building as 
projections were unsightly. The system of burying lead-covered wire 
in plaster had been perfectly satisfactory at Guy's. Hospital; in the 
last three years they had put in 13 miles of that type of conductor. It 
was usual in large contracts where there was lighting or other scientific 
matters to be done to employ a responsible expert. They used Frazzi 
blocks both for the support of the floors and in a great many of the par- 
titions between the rooms. The electric light tender was signed on Jan. 2, 
1906, and accepted by the War Office direct and at that date a number 
of those Frazzi blocks were in position. "Those blocks were very light, 
very strong and partly sound-proof. As to the suggestion of the con- 
ducting wires being buried in conduit by some chasing of Frazzi blocks, 
he would never allow the blocks to be chased when in position. He 
would not approve of chasing before they were placed as it weakened the 
block. As to the electric light system, the buildings being well advanced, 
he and Mr. Kirkland had to consider what system would be the best to 
adopt to avoid chasing the Frazzi blocks and in order to produce what he 
required, a flush surface, both in the laboratories and also in the college 
building. Manv of the ceilings in the college buildings were rather 
elaborately ornamented and he saw it was impossible to have exposed 
wires in those, and they agreed after due consideration that it would be 
best to adopt a lead-covered wire buried in plaster, a system they had 
used successfully elsewhere. He did not know the terms of the con- 
tract between Messrs. Bolding and the War Office, or whether the system 
he was ordering was or was not a variation of that contract. If he 
had known of the terms of the contract and that he could not do it in that 
way without varying the contract, he would still have directed a varia. 
tion. He had made up his mind not to have anything on the surface of 
the walls or ceilings of either buildings. He thought no other system 
could have been adopted where the Frazzi blocks were in the ceiling as 
the floor over the ceilings were solid concrete in almost every instance 
in both buildings. There were 879 points altozether, of which 451 were 
in the college and 428 in the laboratories, and of the 451 in the college 
335 of them went wholly or partially over Frazzi blocks, and the same 
remark applied to 155 out of 316 in the laboratories. He was told by 
the consulting engineers that it was not reasonably practicable to have 
lead-covered wiring part of the way and tubing the other part; that it 
was inadvisable to have different systems in the same apartment. He 
took no part in supervising the laying of the wires, Lut he «aw that 
lights were placed to suit the convenience of people living in the buildings 
and saw that no interference was made with the decoration or structure 
of the buildings. "The clerk of the works in that case was the most 
excellent clerk of the works he had ever worked with. Between 1906 
and 1909 no doubts arose in his mind as to the system being wrong, and 
if he had the building to re- wire that dav he would wire it in the Sube wav, 

In cross-examination Mr. Woodd said he had not had professionally 
under his charge at any time the installation of any electric light system, 
He only knew that at Guy's Hospital that lead-covered system had been 
installed and had not been the subject of any complaints. When he 
directed the use of the lead-covered conductors he had not made any 
inquiry as to the conditions of Bolding & Sons’ contract in relation to the 
lighting. What he mainly had in his mind was having no interference 
with the surfaces of the walls. He believed that at Guy's Hospital thev 
had tried to chase Frazzi blocks when in position to get water pipes 
through, but it was seldom done successfully. A man would probabl ; 
break one block out of every five in chasing. He thought it was no part 
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of his duty to supervise the installation. In substance what he did was 
to arrange with Kirkland & Capper where the points were to be, direct 
the use of conductors covered with lead and sunk in plaster, and attend 
to directions of the officers as to alterations of certain points when the 
work was begun, and watch the work still in progress. He considered 
that he omitted nothing that could be construed as professional negli- 
gence, and he thought it was open to him to use the system that he did. 

. In re-examination, Witness said, in regatd to the suggestion that the 
Frazzi blocks could have been covered, plastered and painted so that they 
would take a barrel conductor, if they had had 1] in. of plaster thev 
would have had a claim by the builders for an extra charge for plaster. 
With a fairly smooth surface, as in Frazzi blocks, they did not use more 
plaster than they could possibly help. He left the electrical system to 
the electrical engineer. He did not give any emphatic direction that 
lead-covered wire should be used throughout; he only advised it as the 
best system, provided there was no objectionin the mind of the engineers 
to adopting it. Nothing was said to him that if that system was used 
it would be a breach of the regulations of the contract between the 
War Office and the contractors. 

Mr. ARTHUR BLOMFIELD, F.R.I.B.A. (of Sir Arthur Blomfield & Sons, 
architects), said that it was common for an electrical engineer to be em- 
ploved in connection with the electric lighting of buildings. He had 
heard that Mr. Woodd had declined to allow conductors to be run on the 
surface of the ceilings and partitions in connection with those labora- 
tories and medical college, and in his view that was a reasonable and 
proper requirement. In the case of laboratories it was highly desirable 
that the walls should be quite smooth and have no projecting pipes 
running along them as they were apt to collect dust, which was very un- 
desirable, and in the case of decorative work, ceilings and walls such as 
there were in that building, it was very undesirable that they should be 
marred bv pipes or rubber conductors going across the surface. He 
thought that Mr. Woodd's decision not to allow chasing of Frazzi blocks 
was a prudent and sensible decision to arrive at. 

The JupcE: Suppose the contract says that it should be in pipe wher- 

ver itis buried in plaster, and suppose you have not plaster that is thick 
enough to bury the pipe, would vou consider it proper as an architect to 
vary the system in the contract under the variation clause *—I think, so 
far as Tam concerned ; I should not have done so without approaching my 
clients, but I do not think it was unprofessional to have taken that 
amount of discretion. 

Cross-examined by the Solicitor-General: The commonest system ad. 
vised at present was the conduit system. Assuming that the use of lead- 
covered conductors was either prohibited or strictly limited he did not 
think it reasonably prudent to order a departure from that system. 

Mr. Keirn D. Youna, F.R.I.B.A., agreed that, as to anything in the 
nature of a hospital, every projection that could be avoided had to be 
avoided; the same rule applied to a laboratory. 
buildings at Millbank and he thought a reasonably prudent architect 
would take the same view in regard to the medical college. Where an 
electrical engineer was employed, an architect would be prudent to trust 
to the engineer as to the system adopted. It was prudent for an architect 
to consent to an electrical svsten where the wires were buried, covered 
with lead, in the building where the only other available means was 
bringing them upon the surface. He thought there was nothing in the 
system adopted that made it unreasonable for the architect to adopt it. 
Barrel was the most popular form when things were buried nowadays, 
and in 1904, 1905 and 1906 there was not the same amount of experi- 
ence as now. ‘Jhe suggestion that 1} in. of plaster could have been put 
all over the building was not reasonable. 

Mr. Erxest J. Brown, chairman of the Frazzi Fireproof Construction 
Co., said that Frazzi blocks could not be chased before put into position ; 
they could be cut with a saw. They could be cut when in position, but 
much risk was incurred in doing it as it would weaken the partition, 
weaken the joints and in all probability, unless a man was very careful, 
he would cut right through the slab and smash it. 

This closed the case for Mr. Woodd. 

Mr. Tuomas KiREKLAND said he had been in practice as a consulting 
engineer since 1891 on his own account, and since 1898 in partnership 
with Prof. Capper, of King's College. Witness was consulting engineer 
to Guy's Hospital. to the Brompton Hospital for Consumption, and to a 
Jarge number of other institutions. At Guy's he designed and super- 
vised the whole of the electric generating svstem with an installation 
to start with of nearlv 6,000 lighting points. He first used lead wire 
buried in plaster at Guy's in 1900; it was adopted to meet a special 
requirement where they had rooms that would not allow of being chasd 
to any depth and they had to devise a system to meet the archicect’s 
requirements of having the walls perfectly smooth. Sometimes they 
had used casing and iron tubing. He thought there were about 20 miles 
of lead-covered wire buried in plaster at Guy's and the sys:em was per- 
fectly satisfactory. In regard to the Millbank buildings he was asked 
by Mr. Woodd if he would act as consulting electrical engineer, and he 
received the War Office specification in June, 1904. He prepared the 
contract and conditions under which the work would require to be done, 
which he called the specification at the end of the contract. He made 
himself fully acquainted with the terms of the War Office electric light 
specification and he arrived at the conclusion that the conditions laid 
lown warranted him in using lead covered conductors buried in plaster 
as clause 13 had this condition: “ The conductors are, in all cases, to be 
iccessible to authorized persons." According to his view of accessibility 
there were two requirements to be satisfied; the first was that you 
should be able to get at the ends of the wires to test if they were all right 
or not: the second was that you should be able, without undue trouble 
or expense, to replace any damaged wire. He satisfied the first con- 


He had been over the. 


dition by putting in what were defined as manholes at either end so that 
they could be got at, then he adopted the.principle he had adopted from 
the first start of his ure of that wire, that it was of no use imagining that 
vou buried wire that you wanted to get out. You did not want to get 
it out. What was wanted was to be able to replace any of those wires 
and the method of replacement was by cutting off the ends of the wires 
at those manholes and then taking a fresh chase to the point which vou 
wanted to remove and inserting a new wire. He had no doubt that 
under the specification he was authorised to put in the system which 
had he«n put in. On Janvnry 2, 1906, he had an interview with Mr. 
Woodd at which he discussed the methods of wiring, and also how 
best to meet Mr. Woodd’s requirements; he discussed every method that 
he knew, such as chasing walls and ceilings so as to put in tubing and Mr.. 
Woodd told him it was altogether impossible to do so. That was, in fact,. 
one of those cases that thev had met with at Guy's where they were not 
allowed to chase. Mr. Woodd said, ‘‘ What can vou do for me?” and 
witness said, ‘The only thing I can do for vou is to put lead-covered wire- 
in on the same lines as you have at Guy's and I believe, as far as my 
reading of this somewhat complicated specification goes, that I am per- 
fectly entitled to do it." Thereupon he wrote a letter to Messrs. Boldings 
in which he stated he had seen Mr. Woodd, * who will be satisfied if the- 
wiring be run in the following manner: R.A.M. Laboratories — rising 


mains to fuse boards to be in brazed tube, screwed tube or barrel concealed : 
From — 
fuse boards to connector boxes and to individual lights twin lead-covered . 
cable sunk in plaster of walls and ceilings to be used. R. A.M. College—- 


in plaster. The corridor walls to be chased to receive these tubes. 


rising mains to fuse boards to be in wood casing on surface of corridor 
walls. From fuse boards to connector boxes and to individual lights 


twin lead.covered cable sunk in plaster of walls or ceilings to be used. - 
The covers to be flush with the . 


Connector boxes to be sunk in walls. 
plaster and made convenient for removal, The body of small connectors 
to be sunk flush with wall. 

." Witness said he examined the wire when it arrived in May and 


it was satisfactory as far as he could see by testing. The method of fixing: 
In regard 


adopted was that of fastening with lead clips on the surface. 
to the boxes the specification defined that they were to be standard boxes 


of iron and he had those specially got ; he put a piece of mica at the: 
bottom of the box as insulator, and on the top of that he had an insulator- 


of porcelain and then on the casing of that he had another piece of mica. 


When the wires were laid from box to box every section was tested before: 
the plaster was put on, t.e., the independent wire between the connector: 
box and the fuse board and between the connector box and the lighting: 


points. He gave instructions as to the use, during the plastering, of 
means for detecting any severance of the wires taking place, as he realised 
that the difference between lead.covered wires run on the surface and 


lead -covered wires buried in plaster was merely one of getting the plaster: 


safely over the lead covered wire. Aft>r plastering, tests were made of 


each individual section and he personally tested at the end of the work. . 


When wires were carried round corners he instructed that the radius of 
the bend was to be as large as possible, and that they were to sec that 


there were no rough edges against which it could be rubbed. He gave- 
instructions to the clerk of works in effect that he should see that the. 


wires came in, that they were not damaged, that damaged wires were 
not laid, and that the laying was proper in regard to the plastering. 
Knowing that the wires might be cut bv a trowel right through he used 
the means of putting a bell in the circuit from the outer casing into the 
inner wires. By that means if the wires were cut a bell would ring. A 
man was sent to go round to see how the plasterers were getting on so as 
protect the wires from damage by the plasterers. 
put in he tested each one of them specially to sec if damage had been done, 
and there was no damage anywhere. Where wires were passing through 
places such as holes, he instructed that covering pipes of bitumen should 
be used. He constantly attended without notice on the works to see 
that his instructions were being carried out,and he had not spared him- 
solf in the slightest regard. 
saw that his instructions with regard to the curves at which they were 
to be carried were carried out. After the installation was in he tested 
it before the electric light company connected their mains in May, 1907. 
When he made his test all the circuits had been put right. After his tests 


(on May 27) the Westminster Electric Supply Corporation made tests.. 


and thore showed that the installation was in complete order at that 
time. He had no intimation that the system, as passed by him and by 
the electric company, was wrong till August 1907, when it was found 


that an entrance light was wrong and Messrs. Boldings had it put right.. 


He heard nothing more till about the end of the maintenance year. 
Subsequently when he passed the final certificate for payment he was 


of opinion that the work included in the contract had fulfilled all the: 


specified requirements. He proceeded to give details of the installation 
and he said 1t was more expensive to use lead in plaster than the system 
of folded tube on the surface. He had heard that the War Office effected 
alterations during the vear of maintenance, but he was not called in to 
advise or to take any part in regard thereto. 


Cross-examined by Mr. Gordon Hewart: Hisattitude was that in putting: 


in the lead.covered wires in the wav that he did, he was doing what was 
allowable under the contract and was really carrving out the contract 
as it was allowed by the specification. Mr. Woodd told him he could 
not allow the Frazzi to be chased and he would not allow wood casing 
to be used. Therefore, he was driven to the third svstem allowed by 
the specification, viz., lead-covered wire. He contended that the iead- 


covered wires, buried beneath plaster, were accessible—in the technical. 


sense, most distinctly. The conduit itself was buried and was never 1n- 
tended to be taken out. 


(Continued on page 70.) 


The cover to project to ensure easy removal.. 


When the wires were: 


As regarded the bending of the wires he- 
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A BRITISH ELECTRIC VEHICLE INDUSTRY. 


In the third issue of our “ Electric Vehicle Progress " 
Supplement, which is published with this number, we give 
some particulars and illustrations of a small factory in the 
North of London in which a complete electric vehicle 
chassis is manufactured. Practically all the British makers 
of accumulators have had a traction type of cell amongst 
their products for some years past. It would, therefore, be 
possible even at this early stage in the revival of the electric 
vehicle business in this country, to obtain an all-British 
machine. In view of the fact that municipalities and other 
public bodies are concerned with the development of the 
electric vehicle—because there can be no doubt that it will 
effect marked economies in their transport methods—it is 
important that every possible encouragement should be 
given to those who contemplate developing the electric 
vehicle business from within rather than from without. The 
majority of the Corporations, and especially the Fire 
Departments, are usually keen upon purchasing British 
manufactured plant and apparatus. This has been the 
case with the London Fire Brigade and other bodies in the 
Metropolis, and it is interesting to note that the battery 
Vehicle works in question were laid down with a view to 
fulfilling the terms of the orders for vehicles placed with 
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vehicle has, of course, still to be developed, but during the 
time tha* public interest is being aroused and demonstrations. 
are being given by such vehicles as are now obtainable, the 
work of establishing factories and setting out designs can be 
going on. Petrol automobile engineering has paved the 
way for a development of this kind. It is now possible to 
obtain a wide selection of pressed steel of various cross- 
sections for making up the vehicle chassis; wheels and 
tyres are practically a specialised product of automobilism 
as we know it to-day, and such transmission material as 
very accurate gears and chains are obtainable at com- 
paratively short notice from firms who have laid down highly 
specialised machinery for the production of such traction 
accessories. As a matter of fact, there is very little that 
requires specialising beyond the motor and the controller. 
It is not intended to cast any aspersions upon the agents 
for foreign cars and vehicles, who are at present making all 
They them- 
selves will rcalise that thc time must come when this country 
will have to produce its own vehicles. In the initial stages 
machines will be imported from America and the Continent, 
and when these are on the road and give a good account 
of themselves the British manufacturer will wake up to the 
fact that he must bostir himself and undertake production 
in his own factories. How long it will take for him to come 
to this decision will depend very largely upon the attitude 
of the present electrical manufacturing firms who have 
standardised a line of electric motors and controllers. 
These firms have ready to hand the plant, machine tools and 
organisation for turning out electric motors of a sturdy 
and reliable type at a comparatively low cost. We believe 
they are already considering what position they shall take 
up in relation to the production of electric vehicle motors- 
We hope that they will not tarry too long in coming to a 
definite decision. It is, of course, still early to talk of the 
possibility of a line of special electric vehicle motors being 
dumped in this country either from America or the Continent. 
On the other hand, should any of the progressive makers of 
petrol cars decide to come into the market with electrics, 
they would undoubtedly do so with a vehicle the component 
parts of which would be supplied from sources external to 
the factory in which the bare chassis was built up. For 
this reason they would take whatever type of motor and 
controller came readiest to hand, quitelirrespective of whether 


they were manufactured in this country or not, It is for 


them by these institutions. The market for the electric ' the motor and controller manufacturers to do their best. 
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LEGAL INTELLIGENCE. 
(Continued from page 63.) 


The JupaE: Let me understand. If you had the conductor carried 
ín a metal tube, if vour installation fails and there is a fault half-way 
slong the tube, how do vou get at that fault *— You pull the wire out. 

Then the wire is accessible ?— So is this. 

CounsEL: How would you get to the wire here ?— First of all for 
accessibility vou must be able to get at the ends to test. Having got at 
the ends we will assume vou find a defective wire. What you do is to 
cut the ends off, then you simply chase a small chase in the plaster up 
from one end to the other. You lay a new wire in and make good. 
That conformed to accessibility. He would not dispute that there might 
be lengths of 60 f*. 70 ft. or 80 ft. of lead-covered wire buried in plaster. 
He was not aware that those who made a joint inspectionin January and 
February, 1910, experienced great difficulty in locating the connector 
boxes. He was awar2 of the Wiring Rules of the Institution of Elec- 
trical Engineers referred to in the specification, and it ran “ conduits 
buried in cement or plaster must be provided with protection of suflicient 
strength to resist nails." He was not sure that the rule applied there. 
He explained that by the specification he was allowed to fasten the lead. 
covered wire with nails in a particular way. In addition to what he had 
believed as to the position out of reach of injurv and the plaster, in certain 
cases he put it into folded tube down to the plugs. By choosing the 
position for the wires so that they should not be exposed to nails he 
meant thev should be in as high up in the wal] as possible, or in the 
ceilings, and with regard to the switch lights that they should be brought 
down as close to the doors as possible, so that no one reasonably would 
go about driving nails where those wires ran, and as a matter of fact 
no one ever did. ‘The connector boxes used were very satisfactory 
for lead-covered wire; he discarded some and had those got readv for 
him with proper insulated bases before he approved of them. These 
connector boxes answered every purpose and were universally used for 
everything of that description. There was no box that he knew of that 
was specially made for lead-covered wire and the box he did get was the 
very best that he could tind and satisfied his requirements as an engineer. 
He allowed the lead-covered wire to gointo the hole in the box before it was 
cut back and then the box was plastered round so that that lead-covered 
wire would be held in position and the only moisture which then could 
by any possibility have got through would be from that very small area 
surrounding the lead wire. 

Re-examined by Mr. Walter: Witness expressed the view that it was 
not desirable to draw lead-covered wire more than necessary into tubing. 
In regard to the boxes he did not think from his experience there was any 
necessity for any filling up of the holes in the box round the lead wire. 
He regarded the small amount of damp that could get in as negligible as 
jt was indiarubber-covered wire; if it was paper-covered wire it w E 
quite another thing. Various alterations were made in the work : 
Millbank in 1907 and 1908, and when alterations were made ^ a 
system it was very difficult toseparate out the parts in order to test the 
system and separate that which was put in originally from the portion 
that had been re-done. 

Mr. Frawxcrs H..c. NicHuorsowN, resident engineer at King’s College 
Hospital, said that in February, 1910, he was instructed by Me<srs. 
Kirkland & Capper to attend with Mr. Kirk and make complete tesis of 
the whole of that installation. The tests took about four weeks. They 
tested from the different fuse boards, tested the main fuse boards in the 
end and tested right away throughout. Alluding to one circuit, witness 
said that every defect found was either on a wall plug or on a fitting with 
flexible wire. He started by testing the defects in the boards, then went 
to the connector box to see if it was in that length and it was not there, 
and then went to the next connector box and eventually it was located 
in the end at which there was a lighting or a switch point or a plug 
point. 1n each case he located it in a piece of lead-covered wire. After 
giving detailed evidence witness said that he traced down the defects in 
every case (except two) to sections of wires that ended in flexible or wall 
plugs. Flexes and wall plugs were points that caused troub!e in electric 
light ei cuits, It was in one or other of the points that he had indicated 
that faults nearly always originated. With the fuses he saw in position 
on those boards the insulation could be injured by over-heating. His 
opinion was that those fuses gradually warmed up the lead-covered wire, 
and it was a question of time, not necessarily of the actual fault itself, 

that damaged those wires. If those actual faults had been repaired at 
the time they first occurred, not when they found out the faults, but long 
before (it may have been years before that), those wires would never have 
been damaged. 

The JupcE: Before a fault had developed such as might blow the fuse 
they knew whether there was a danger likely to oceur ; they knew where- 
abouts to expect faults. ‘That was a system adopted in all big installa- 
tions. He found the flexes in a very bad condition. The conclusions 
he drew from this examination were these : He said to himself if the lead- 
covered wire had gone by abrasion they should have found the defeces 
jn both buildings. ‘They should also have found it shown in both parts 
of the lead-covered system—that was to say, between the boards and the 
first connector box as well as between the point and the last connector 
box—but they did not. 

The JupGE: Why do you say that its being in the last section rather 
than the first section from the fuse box indicates anything ?—Because 
there was a different sized wire used in certain cares and it ought to have 
occurred there just as much as anywhere clre. The location of it did not 
matter. You ought to get it generallv all over it, in case of abrasion. 

By Mr. Wat >: He had found nothing to cause those defects except 


me 2 — 0 —Ó ee 


the bad maintenance, and that was proved by the fact that it came down 
to practically flexible fittings and over fusing. During the whole time 
he was there he never saw any abrasion of any lead-covered wire. He 
found where the wires had been trimmed back for the switches and ceiling 
roses it was properly done, but the cutting back where the War Offic’ had 
been at work was not altogether satisfactory. He thought the condition 
of the installation in 1907 when it was handed over must have been pretty 
good for it to have stood what it did stand. Seeing what he found, the 
over-fusing and other things. he would not have been surprised if it had 
been in a worse condition, with many other faults. 

Cross-examined by the Sclicitor-G neral, he said he suggested that 
what caused the lead-covered conductor to give was the fact that the 
wires got over-heated through too strong a fuse being putin. From the 
connector box to the flexible, if the insulation of the lead-covered con- 
ductor was going to be affected by over-current, it would affect it through 
its whole length equally unless there was some defect in the insula. 
tions. He had examined the two pieces that were cut out on the 
Saturday from the circuits where faults were found. The rubber showed 
signs of overheating, but he could not sav if that overheating had perished , 
the insulation without testing the wire. He agreed that one piece 
of the wire showing signs of overhcating was consistent with there 
having been a dead earth on the circuit, and that dead earth would not 
necessarily have occurred in the flex that cam? down from the ceiling. 
On the lead-covered conductor that he tested there had been a leak to 
earth. He first formed the view that the mischief in the system 
was due to over-fusing when he saw those heavy fuses, because w hen thev 
saw over-fusing in any building they ought to begin to look for trouble. 
He began to suspect that those fuses of too low resistance were the whole 
cause of the trouble. He laid the trouble down to the heavy fusing, as 
he could not lav it down to the lead covering having gone through 
abrasions or anvthing like that. 

Replying to the Judge, he thought that a fault first occurred and then 
it was rectified by the replacing of various flexes. They could not locate 
the fault and put in a second fuse to keep the light going. There was a 
fault originally (he thought) in the fitting, which was a thing very hable 
to occur. He did not suggest that 7-ampere fuses would have caused the 
insulation of the circuit to break down. He believed he did suggest to 
Mr. Kirk that over-fusing had caused the mischief; he called Mr. Kirk’s 
attention to the fact that there were heavy fuses on certain boards. He 
was fully aware that Mr. Kirk had reported that in his view the use of 
the lead-covered conductors sunk in plaster had caused the breakdown, 
and he knew that tests were being made with that view i» Mr. Kirk's 
mind as the cause of the breakdown. He made certain notes while the 
testing was going on, but he could not point to anything in the notes to 
suggest that he formed any opinion that the breakdown of the system 
was due to over-fusing. He did not form that opinion till he studied the 
thing together as a whole. 

Mr. James SWINBURNE, F.R.S., said he had made himself familiar with 
the War Office specification and he knew the rules of the Institution of 
Electrical Engineers. [n regard to the Insulated wire in lead, there were 
two types: The one was a kind of insulation that had to be absolutely dry; 
the other was insulated wire, insulated with indiarubber and lead drawn 
over ihat. The lead in that case was used as a permanent protection to 
prevent oxidation and perishing of the rubber in after years. The rubber 
while the cable was new and for some vears was in no need of the lead, 
and did not depend on the lead for its insulation. The covering with lead 
afforded that protection in subsequent vears for the maintenance of the 
insulating character which the material possessed in the original instance 
itself. Rubberin a permanent position would last a long time whe cher it 
was protected or not. In the early days the caps of incandescent 
lamps were always filled with plaster of Paris or various other cements, 
and they used two fine wires close together that took the whole 
pressure of the lamp (100. volts), and they never had any trouble with 
those cements, Thore were bare wires and very fine and they bore the 
whole pressure between them. He should not expect from burying lead- 
covered wire in plaster to have any trouble with insulation at all if the 
plaster was going to be dry within a reasonable time—say, a few months. 
It was known that mortar, i.c.. lime plaster, if wet would eat gradually 
into lead, but it would take a lone time to cat through a lead covering 
and would only do it while it was wet. But once the thing dried there was 
an end of it. If the lead was caten through by continually damp mortar 
and then the rubber was left long enough for it to perish, when the 
rubber perished there would be trouble, but he saw no reason to expect 
trouble until that happened and it would be a matter of vears. It was 
desirable to have joints in boxes rather than DM joints, as the latter 
were weak. In all cases the faults were in the last sections between the 
liehting point and wherever the pes ious opening was — that was,in the 
(wis of the tree, as it were. The fact that the defects were found at the 
twigs and that the bad points were found there showed that the prob- 
ability was that it was not in the buried wire at all that the leaks occurred 
but in the connections. He thought the faults had been due to various 
small faults where the wires or the conductors had been exposed at 
various points, that was. where those faults generally did occur, when the 
leads were led into switches and fuse boxes or led into other things. He 
said that the large fuses did not cause faults or tend to cause faults ; they 
permitted things to zo on, permitted leaks to go on that should be stopped 
and remedied. Where a normal fuse went, that showed there was some- 
thing wrong, and it was the business of the man in charge then not to 
put in a larger fuse but to find out what was wrong and Temedy it. 1f 
something was going on that evening and thev wanted the light for the 
evening it was allowable to put in a larger fuse and run on for that 
evening or for a short time, but if they put in large fuses like that it 
simply showed negligent supervision. The result was that when a fault 
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was beginning, instead of being stopped it was allowed to go from bad 
to worse and be fed with more and more chance of going wrong. It 
was well known electrical knowledge that installations might be com- 
pletely ruined, although perfect in the first instance, by negligent super- 
vision. If an installation was perfect vou could put in enormous fuses 
and no harm would ever happen, but no electr'cal installation was perfect. 
From the reports and the evidence that he had heard he had no proof 
whatever that the system as installed failed by reason of lead being put 
under plaster. When he heard of the present case he went home and put 
lead into every kind of plaster that he thought might be used ; in some 
cases he put a little acid into the plaster, and in some cases a little salt, 
and in some cases both. He put one lot into a greenhouse that was warm 
and damp, and left the other lot in his laboratory. He found in some 
cases the stuff did begin to attack the lead, but it appeared to attack 
the lead quite simply and take a very small amount. You could not see 
it on the lead, but you could see it by examining the plaster and ex- 
amining it chemically. The corrosion in that case was very small. The 
corrosion ceased when the plaster was dry. In that case he thought the 
trouble must have arisen from points where they were making connec- 
tions with the wires. He could see no reason why the lead buried in 
plaster, «o far as that went, should not be absolutely satisfactory. He 
should have done it himself, except that, of course, not having had ex- 
perience, he should have tried experiments first; but these people had 
tried it before, and he saw no reason why it should not work. 

The JUbGE: You now assume a perfect piece of lead-covered wire 
put properly into plaster. You say when once that is dry you see no reason 
why it should not work properly ?—1 go a little further than that. The 
lead ought to be perfect, but if a crack or something of that sort occurred 
in the lead. and it was rubber-covered inside, I do not see that that 1s 
wine to do any harm ; with paper it is different. As to the object of 
accessibility of wires, witness said what vou wanted to be able to do was 
to test the wire, and if bv any chance the wire had gone wrong you 
wanted to be able to replace it. You did not want to get at the wire to 
repair it; you never repaired wire of that sort at all. If the wire was 
wrong vou took it out and put in another. If they had a large piece of 
meta] tubing there was a tendency to condensation inside the whole 
length of that tubing. The question of getting in new wires simply 
depended on the length and the number of curves. 

Mr. Walter propo:ed to ask Mr. Swinburne if, in his view, there was 
anything in the War Office specification to prevent the use of lead- 
covered wires, 

The Solicitor-General objected to the question, as he contended it was 
a question for the Judge, and, after argument, the Judge said he could not 
see that Mr. Walter could put the question he had asked, as he was 
throwing the specification at Mr. Swinburne’s head and asking him to 
find his (the judge’s) judgment for him. 

Mr. WaLTER: Itis exactly the point f think your Lordship has not to 
find. Counsel proceeded to argue that if the specification was read by some 
persons in one way and by other persons in another no action founded on 
negligence could lie. 

The Judge ultimately rejected the evidence as to Mr. Swinburne’s inter- 
pretation of the contract. 

Mr. SWINBURNE, further examined, said he would not think of having 
Frazzi chased. 1t might be possible to find a cable, for instance, with 
bitumen, that would do without lead ; but he would rather stick to what 
wa~ known, and therefore have lead-covered rubber insula ed wire. As 
an engineer he thought what was put in was the best thing that could 
have been done under the circumstances. 

Uross-examined by the Soticitcr-G neral, witness agreed that vou should 
not put lead-covered cables in plaster in places where people would be 
likely to drive in nails. Contractors had to be careful in handling this 
Species of conductor. 

Mr. R. G. TYLER said twin lead-covered cable insulated with india. 


out 1.200 lights, and was entirely wired in lead-covered wire. With 
wzard to the installation at Millbank, he thought it was allow «d to get 
mtoa bad condition. 1t was never tested. and when faults occurred no 
attempt was made to remedy them. Installations could. be readily 
destroyed if faults were not located and the fures were increa:ed. The 


fuses were the device retied on to protect the wiring, and it was most 
important that they should not be too large. No other system than the 
one installed at Millbank could have met the case at the time in question. 

Mr. ALFRED H. Dykes said that. assuming that he was told there was 
only 3 in. of plaster above something that could not be chased, and that 
the system had to be under the surface, in 1905 there was only the lead- 
covered conductor system that could be used, or two single wires, twin 
lead-covered would bo the more suitable. It should have given no 
trouble. He was now carrying out an installation where the wires were 
buried on blocks similar to the Frazzi blocks, and he used metal-covered 
wire buried direct in plaster. A few vears ago he would have used lead- 
covered wire. He now used copper-covered wire. This was a modern 
development, but the system of using was similar. Once the plaster was 
dry he had never known any wire to fail through plaster in any case 
where he had used lead-covered wire. There had been failures in certain 
cases with certain kinds of plaster and under certain conditions, but those 
did not occur where the plaster was either the ordinary lime plaster that 
was used here or Keen's cement. In any system he should be sorry if the 
fact that faults occurred in a large electric light svstem within a year or 
two after it was finished was taken to indicate that the system was at 
fault. One always got defects in any large system, and if they were 
allowed to run on they developed into larger defects. Witness alluded 
to the case of a large building in the City, where he said a conduit drawn- 
through system was installed, and a few vears after there was complaint 
of trouble. Witnessfound that alterations had been made by people other 
than the original contractors, and faults had been created. These faults 
were corrected by the original contractors, the system was cleared of the 
additions, and everything went well subsequently. The alterations in 
that case were similar to those at Millbank. They had taken the covers 
off boxes and run extensions with unprotected wires that had led to 
leaks and short-circuits; that had caused failures in different parts. 
lf the trouble was due to the lead-covered wiring being faulty, or to a 
faulty system, he saw no reason why there should not be faults between 
the fuse board and the first connector box. 

Mr. Owex D. Lucas agreed with the view of the previous witness that 
the system used at Millbank was the correct one under all the circum- 
stances. It could not have been done with anv form of armoured cable. 
He thought the connector boxes were satisfactory for that sort of in- 
stallation. He believed there was no special box made at the date (1905) 
for lead-covered wire. "There was more damage donc in tho ordinary 
steel tube system in drawing wire carelessly into conduit and out again 
than in anv other wav. 

This concluded the evidence, and the case stands adjourned for legal 
argument. ` 


Rex v. Islington Assessment Committee ; ex parte London 
County Council. 


The Court of Appeal (Lords Justices Vaughan Williams, Kennedy and 
Swinfen Eady) has given their reserved judgment in the appeal of the 
lslington Assessment Committee from a decision of the Divisional Court 
(Justices Bray and Lush) making absolute a rule nisi obtained by the 
London County (Council for a mandamus addressed to the Islington 
Assessment Committee (under sec 47 of the Valuation (Metropolis) Act, 
1869) to appoint a valuer to make a provisional valuation list showing the 
reduction in the rateable value of the County Council tramways situated 
in the Borough of Islington, owing to the competition of motor-omnibuses. 
The Borough Council declined to accede to the original requisition on the 
ground that there was no prima facie evidence of such a reduction as 
was contemplated by sec. 47 of the 1869 Act, and they therefore declined 
to appoint a valuer. The Divisional Court ordered that the mandamus 
should issue directing the Assessment Committee to appoint a valuer, but 
the Assessment Committee appealed, and after hearing argument the 
Court of Appeal, which reserved their judgment, now allowed (by a 
majority) the appeal with costs. 

In his judgment, Lord Justice Vavonax WILLIAMS said it seemed to 
him that the Assessment Committee did not in fact deal with the question 
whether the requisition disclosed a prima facie cave of alteration in value, 
but rather whether the conclusion of one rating expert or the other was 
to be preferred. 'To his mind that was a question to be decided not by 
the Assessment Committee, but by the valuer whom the Assessment 
Committee were bound to appoint if the requisition on its face made a 
prima facie case of alteration in value. The Divisional Court had found 
that a prima facie case was made out, and in his opinion, therefore, the 
appeal should be dismissed. 

Lord Justice KENNEDY said the duty of the Assessment Committee to 
appoint a person to make a provisional list on the application of a rate- 
payer arose only if a certain state of facts had come into existence. The 
Committee were not only entitled, but bound, before appointing a person 
to make a provisional list upon the requisition of a ratepaver who alleged 
a reduction in value as the ground of his requisition to see that there was a 
prima facie case for the existence of such a reduction in value as the 
statute prescribed as a condition. Unless the Assessment Committee 
went wrong in a point of law, the Court ought not to interfere with their 
conc.usion on matters of fact. Where the rateable value of an heredita- 
ment was based upon the power to earn profits. an increase or a decrease 
in the capacity of the hereditament for earning profit was sufticient to 
constitute an alteration in value within sce. 47 of the 1869 Act. provided 
it was due to a cause which directly atfected the assessable value of the 
particular hereditament and was not of a merely temporary nature, 
It appeared to him that, whether the learned Judges in the Divisional 
Court were right or wrong in holding as they did that the increase or the 
reduction in value within the preceding twelvemonth, which was to set 
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in motion the machinery of sec. 47, was an increase or a reduction of 
value in the ascertainment of which, the value upon which the current 
quinquennial valuation was based, was not to be considered ; but that the 
comparison was to be made with the value at the commencement of the 
preceding twelvemonth, appellants were right in coniing to the conclusion 
that respondents had failed to make out a prima facie case of a reduction 
in value resulting from a cause of a permanent nature, or, in terms 
applicable to the circumstances of that particular hereditament, that 
they had failed to show that the proper inference from the alleged diminu- 
tion of earnings in 1912-13 compared with the earnings of 1911-12 was 
such a regular falling-off in the receipts owing to the competition of motor- 
omnibuses as would render it unreasonable to suppore that a vearly 
tenant would give the same rent for the propertv, taking one year with 
another. lf that view was right, it was in itself sufficient to decide the 
Appeal in favour of appellants. But he did not think that he ought to 
pass over the further and distinct question, whether the increase or 
decrease of value in the preceding 12 months, which would justify a 
requisition under sec, 47 and the appointment by the Assessment Com- 
mittee of a valuer to make a provisional list, was an increase or a decrease 
to be ascertained, as respondents had successfully contended in the 
Divisional Court, by & comparison of the circumstances affecting the 
rateable value of the hereditaments at the time of the requisition, with 
the circumstances affecting its rateable value at the commencement of 
the immediately preceding vear; or whether the comparison ought to be, 
-as appellants contended with the circumstances which established the 
value of the hereditament at the time of the quinquennial valuation. and 
:upon which, in fact, the quinquennial valuation in force was founded. 
He found himself unable to take the same view as Mr. Justice Bray. 
"The thing to be shown by the applicant asserting a diminution of value 
was that within the preceding 12 months an alteration had taken place 
which rendered the quinauennial valuation of his hereditament, made, 
say, three years before. an excessive valuation. If he succeeded in 
showing that, he became entitled to have a provisional list made which 
fixed a valuation altered to the extent to which he showed that the value 
had been altered by something which had diminished the value of the 
hereditament during the preceding twelvemonth. He could noi be 
heard to assert that the quinquennial valuation was incorrect at the 
commencement of the 12 months period. But what was there in the 
language of the statute to support the contention of respondent that 
they had made out a prima facie case for the alteration of his assessment, 
although the state of facts presented as evidence of the propriety of 
such an alteration showed, when compared with the state of facta upon 
which the quinquennial valuation was based, an ample justification for 
the maintenance of that valuation ? The appeal should be allowed. 
Lord Justice SWINFEN Eapy alsodelivered judgment to the sme effect. 


Allis Chalmers Co. v. Fidelity & Deposit Co. of Maryland. 


^ Recently the Court of Appeal (Lord Sumner, Lord Justice Kennedy 
and Mr. Justice A. T. Lawrence) delivered. their reserved judgment 
in this appeal by defendants from a judgment of Mr. Justice Phillimore 
without a jury (reported in THE ELECTRICIAN for May 9, 1913, p. 180). 
Briefly, the facts were as follows : In December, 1911, plaintiffs applied 
to defendants for a fidelity guarantee bond for £1,000 for the manager 
of their Paris business, and on March 5 defendanis accepted the proposal 
At a premium of £6. 5s., but as plaintiff's general manager in Europe had 
gone ona short. visit to the United States defendants allowed payment 
of the premium to stand over for two or three weeks, The manager 
returned to London on April 18, when the premium was paid, and the 
bond was received, the latter being dated March 8. At the time the 
premium was paid the manager (Mr. Keen) had been informed that the 
manager at Paris had left. When Mr. Keen went to Paris he discovered 
that that was so, and found that a draft for a considerable sum belonging 
to plaintiffs was missing.  Plaintiffs now contended that the bond was 
issued on March 8, although the premium was not paid until April 18, 
and that, therefore, defendants were liable in respect of it. For the 
defence it was submitted that the risk covered by the bond did not com- 
mence to run until the premium was paid, and that when the money was 
tendered and the bond handed over, plainciffs were in possession of certain 
information with regard to the Paris manager which they ought to have 
divulged. Mr. Justice Phillimore held that there was a contract by 
defendants to issue a policy early in March, 1912, and that the policy was 
in force prior to the embezzlement by the Paris manager. Plaintiffs 
were, therefore, en'itled to a declaration to that «ffeet with costs. 

In the course of his judgment Lord StMNER said that. in order to 
succeed in their ection and to defend the judgment obtained in the Court 
below, plainiiffs must establish a contract of indemnity concluded and 
attached on Apri] 18. 1912, at latest. He did not think that the trans- 
action of April 13 could be relied on to show what ‘issuance " was under- 
stood to mean between the parties, or that it 2ltered any prior right of 
defendants to contend thai they were not bound at all. 1f the premium 
had been paid either when it was asked for in Paris or when ii was first 
asked for in London, probably defendanis would have acknowledged 
liability to pay the loss. The only questions were, When was there a 
concluded contrast; and, if there was one before April 18, when did the 
risk under it bezin” The beginning of the term of the insurance was 
fixed in plaintiff! own proposal. They applied for an insurance to begin 
from “issuance " of the bond. The Court were told that “issuance " 
was a word originating in the United States. He took it to mean a some- 
what impressive Kind of issue. The printed propo-al form in which the 
word was used was prepared by defendants. The actual word “ issuance" 
was inserted bv plaintiffs in manuscript. The printed form spoke in one 
place of the bond being exccuied, in another of its being ` issued " and 
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“issued to " the assured. If the policy, when executed, had been left 
on the table or given to a clerk to be made up for the post, or taken by a 
messenger to Paris, the last thing that anvone would have said of this 
executed policy would have been that it had been “issued.” It would 
never have ceased to be under defendants' control, and they might have 
recalled and destroyed or altered it at any time. He could not think 
there was any issue or “ issuance ” of the policy until at least it was ready 
for delivery to the opposite partv, and actual notice of that readiness 
had been given to him, nor probably until there was actual delivery. The 
date mentioned in the policy for the commencement of the risk was the 
date of its execution (March 8, 1912), and the date of its termination 
(unless renewed) was March 7, 1913. But the intimation that a policy 
had been executed and was at the assured's disposal took place at the 
earliest on March 9; and unless Lochenies (the man indemnified) had 
authoritv to receive such intimation on plaintiffs! behalf, which he 
doubted, there was no intimation to plaintiffs at all till March 18. If so, 
defendants’ policy stated a term—viz., the commencement of the risk— 
in a way that contradicted plaintiffs’ proposal. Regarded as a counter- 
proposal by defendants, the term was never agreed to by plaintiffs befure 
April, 1912, and the loss was not covered by the insurance. Whether 
or not the transaction was to be regarded as a bargain complete when 
plaintiffs’ proposal was accepted by defendants, under which the risk 
was only to begin when the policy was delivered to the plaintiffs, in either 
case the result was the same. At the date of the defalcations of Lochenies 
plaintiffs were not covered. In his opinion the appeal succeeded, and 
judgment should be entered for the defendants, with cost.. 

Lord Justice KENNEDYy delivered judgment to the same efect. 

In a dissenting judgment, Mr. Justice A. T. LAWRENCE said that he 
agreed with Mr. Justice Phillimore that the offer made by Mr. Keen on 
Dec. 30, 1911, to insure at 12s. 6d. per cent. per annum was a continuing 
otfer. On March 8 defendants executed the bond, and on March 9 the 
fact that the bond had been completed and was ready for delivery was 
communicated to plaintiffs by Reid, defendants’ Paris agent. From 
that moment there existed a binding contract of Insurance. There was 
no condition tha: the premium or any portion of it should be paid before 
the policy took effect. It was said that “issuance " musi be read to 
mean actual delivery of the bond to the assured, or at least its passing 
out of the power end control of the insurer, but he could not give it such 
a meaning in that case. He preferred to give it a meaning ut res magis 
valeat quam pereat. The application was fora bond “ to date from date 
of issuance." Defendants read “issuance " as the day of the execution 
of the bond, and thev inserted. not only in the bond itself but in their 
own books, the same date (March 8, 1912) as the date when the risk 
began, and March 7, 1913, as the date when it terminated. No other way 
of construing “issuance " was in a business sense possible... He thought 
‘issuance " meant execution with the intention that the bond should 
become operative, and he saw no difficulty in giving it thai meaning. 
The judgment below should be affirmed and the appeal di: mis: ed. 
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PARLIAMENTARY INTELLIGENCE 


Newcastle-upor-Tyne Corporation Bill.—Application is being 
mace for leave to introduce into this Bill provisions empowi ring the 
Corporation to provide and use omnibuses propelled by elcetric or other 
mechanical power betwecn th: termination of the tramways of the 
Tyneside Tramways Tramroads Co. at Gasforth Park and the boundary 
between Weetslace Urban and Castle Ward Rural districts. &c. 

London Electric Suvply Bil'.— This Bill has been withdrawn by 
the promoters. 

Leyland Gas ^ Electric'tv Bill — Theclectrical clauses have been 
struck out of this Bill by a Select Committce of the House of Commons. 


BUSINESS NOTICES. 


Mr. H. A. Pearson, recently of the City of London Electric Lighting 
Co., has resigned his position, and in future will be representing 
Messrs. Allen West & Co. and the Reason Mfg. Co. in London and the 
South of England. 

Messrs. F. Parkinson & Co. have erected new premises (compris- 
ing offices, works and stores) at Wells Works, Guiseley, Leeds, and 
all correspondence should be addressed to the new address. 

Fredk. Ernest Limbrey and Albt. Richd. Martin, electrical engineers 
and contractors, 38. Goudar-gardens, Hampstead, London, N.W., 
have dissolved partnership. Debts by Mr. Limbrey, who continues 
at the same address as Limbrey & Co. 

Herbert Vanstone and Ernest Roper, electrical engineers, &c., 11, 
Exchange-street, Norwich, have dissolved partnership. Debts by 
Mr. Vanstone, who continues the business in his own name. 


Patents Development.— The proprietors of patent No. 7,045;1911: 
relating to ‘Continuous electric current generators with separate 
excitation," desire to make arrangements for working same in Great 
Britain, or for the granting of licences. Applications to Messrs. 
Brewer & Son, 33, Chancery-lane, London, W.C. 

The owner of patents Nos. 4 027/1909, for " Improvements 1n 
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wireless telephony," 10,082/1909 and 10,083/1909, for '' Improve- 
ments in marine signalling apparatus," is desirous of negotiating 
for the granting of licences under the patents. Apply to Messrs. 
Lloyd Wise & Co., 10, New Court, Lincoln’s Inn, London, W.C. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


A receiving order has been made against David Smith & Co., 
dealers in electric lamps, formerly trading at 2 and 3, Red Lion- 
court, Fleet-street, London, E.C. 

Wm. Hy. Pease, electrical engineer, Royal Hotel Shops, Scar- 
borough, and 19 and 20, Baxter-gate, Doncaster, has been adjudicated 
bankrupt. 

The estates of Robt. E. H. Daniel, electrical and automobile engi- 
neer, 26, Bread-street, Edinburgh, have been sequestrated. 

The Argentine Electrclytic Synd. (Ltd.) is beinz wound-up 
voluntarily, and Mr. R. E. Clarke, 17, Albion-street, Hanley, has 
been appointed liquidator. .A meeting of creditors will be held at 
17, Albion-street, Hanley, on April 23. 


a E E ATT TTO OT 
ELECTRICITY SUPPLY. 
PRU AULAE 


EXT ENSIONS. 


Ayr.—Owing to the inclusion of Prestwick in the area of supply 
and to the increasing demand for light and power, the Council have 
applied to the Secretary for Scotland for power to borrow another 
£25,000 for extensions of the generating machinery and buildings. 

Burton-on-Trent.—The Council decided last week to expend 
£7,000 on extensions of the plant at the electricity works and applica- 
tion has been made to the L.G. Board for sanction to a loan. 

Edinburgh.—On Wednesday the Council decided to purchase a 
piece of land at Westbank, Portobello, for the erection of a new 
electricity generating station. 

Hereford.—The L.G. Board have intimated to the Council that 
they are prepared to sanction the loan of £500 recently applied for, 
and estimated to meet the expenditure on mains during one year. 

The L.G. Board also stated that they would be prepared to sanction a 
loan to meet the probable expenditure on mains during the next three 
years. It has. therefore, been decided to apply for sanction to a loan of 
£1,500, in substitution for the loan of £500 already applied for. 

Lowestoft.—The L.G. Board have sanctioned the borrowing of 
£950 for electricity meters, repayable in five years. 

Newcastle (Ireland).—The foundation stone of the new cl-ctricity 
supply station of the Irish Towns Electric Light & Power Co. was 
recently laid by the chairman of the Council, Mr. E. Beatty. 

Taunton.—The L.G. Boarl have sanctioned the borrowing of 
£4.75 for extensions of the elcctricity undertaking. 

Application was made for sanction to a loan of £4,950, but the Board 
have deducted the sum of £185, representing the proportion of a loan 
outstanding on the old economiser, which was to be superseded, after 
taking into account the amount at present in the sinking fund. 

Tynemouth.—The Council have received sanction to the borrowing 
of £3.600 and £1,000 for mains and services respectively. 

The Electricity Committee have decided to charge all premises now 
supplied at theaire rates 34d per unit up to £2 per week, and 21d. per 
unit for all additional current supplied each week, and also to supply 
electric battery vehicles with current at ld. per unit provided the current 
è taken during the winter peak periods. 


GENERAL. 

Bexley.—The Urban Council have adopted the electrical engineer's 
Suggestion to make an offer to the Foots Cray Electrical Supply Co. 
for a bulk supply of energy in competition with the Kent Electric 
Co. and Woolwich Borough Council. l 

Blackpool.—The recent revision of the electricity tariff is expected 
to lead to a greatly increased demand for electricity, and 309 addi- 
tional electricity meters have been ordered. 

 Braintree.—The Urban Council have decided to engage Mr. H. P. 
Girline (at a fee of £50) to report upon the question of clectricity 
supply, to organise a canvass of the district, &c. 

Eecles.—A supply of energy is to be given to the British Pluviusin 
Co, ona three years’ agreement at £7 per kw. of the maxizaum rate 
êt which the supply is demanded for lighting plus 13d. per unit con- 
sumed, and 3d. per unit for the first 50 units per B.H.P. of maximum 

mand per quirter and jd. per unit after for power. 

Galashiels. The Council have obtained modifications of the terms 
for the suvply of electrical energy, the terme of purchase &c. from 
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the promoters of the Galashiels provisional electric lighting order and 


n the modified form the order will be allowed to proceed. 
Macduff.—A report on the proposal to establish electricity supply 


works, which has been prepared by Messrs. Buchanan & Partners, 
has been referred to the Lighting Committee. 


Malvern.—The Urban Council have now decided not to entertain 


the recent offer of Worcester Corporation to give a supply of elec- 
tricity in bulk to Malvern. 


Scarborough.—The Town Clerk has been instructed to ascertain 


from the Scarborough Electric Supply Co. whether, in the event of 
the Corporation desiring to excercise their powers of purchase of the 
electricity undertaking, the company would be prepared to accept 
& sum mentioned as the purchase price. 


Walthamstow.—In future the charge for current supplied to arc 


lamps for photographic purposes is to be 2d. per unit. 


Wrexham.— The salary of the borough electrical engineer (Mr. 
W. G. Pickvance) has been increased by £50, and thereafter by two 


annual increments of £25. 


LIGHTING NOTES. 


Country House Lighting.— The Earl of Wharncliffe is having 
Wortley Hall and the offices and buildings connected therewith fitted 
for electric lighting. The installation will consist of about 600 lamps. 


Infirmary Lighting.— The Forfar Infirmary is now lighted 
electrically, the building having been wired at the expense of a 
generous donor (Mr. James Anderson), who has also presented the 
institution with an X-ray outfit. 


Small Cottage Lighting.—At the last meeting of Turton Council 
the Parliamentary and Electricity Committee reported on a scheme 
for the lighting of small cottages at a fixed charge of £1. 8s. per 
annum (payable quarterly) with no restriction on the amount of 
current to be consumed. The superintendent was authorised to 
see what consumers he could get at the price named, and that the 
matter be then further considered. 


Village Lighting.—Arrangements are being made by Mr. J. W. 
M‘Keever, J.P., for the erection of electricity works for supplying 
current for public and private lighting in Ardee and Collon (Ireland). 


TELEGRAPH AND TELEPHONE NOTES. 


New Telephone Connections.—-Capt. Norton (Deputy Postmaster- 
General), in the House of Commons last weck, stated that the average 
time taken at present to connect a new subscriber with the telephone 
service is as follows: London, 183 days; Birmingham, 51 ; Liver- 
pool, 26 ; Manchester, 40 ; Edinburgh, 18; Belfast, 40; Dublin, 21}. 
The delays are partly due to want of spare plant, whieh is met as 
quickly as possible by new underground schemes, and partly to the 
abnormal amount of work on hand for the general development of 
the service. Some exceptional delays are still due to wayleave 
difficulties. 


Radiotelegraph Notes.—It is announced that France is establish- 
ing "light" houses along her northern coast, two of these being 
erected near Brest and two for the neighbourhood of Havre. 

The lighthouses will, it is stated, operate a system almost exactly the 
same as that of ordinary lighthouses, except that, instead of waves of 
light, wireless waves will give information to approaching ships. Fog 
will not hinder the efficiency of the lights. When aship approaches Brest, 
and is within 30 miles of the islands, wireless signals will be picked up. 
If the ship is fitted with a “ direction finder ” it will be easy to apply the 
information, but even without that instrument the receipt of signals will 
be of assistance, as the exact positions of the lighthouses are known. 
Each station will send out its wireless message every few seconds, together 
with special signals to indicate which station is sending. The sending 
apparatus is automatic, and so ecnstructed that it will work for 30 hours 
without attention. 

It was stated by Capt. Norton, in the House of Commons on 
Tuesday, that the Treasury has sanctioned the erection of a wireless 
station near Stonehaven, Kincardineshire, which will also serve ag a 
substitute wnen the telegraph service is interrupted. The contract 
is being placed with the Marconi Company. 

A tower 1,092 ft. high (108 ft. higher than the Eiffel Tower) is to be 
erected at Laeken, Brusscls, to be used as a wireless station and for 
the study of meteorology. An electric lift will run to the top. 

It is stated that the Post Office authorities contemplate the crec- 
tion of a wireless telegraph station at Springs, near Johannesburg 
(Transvaal), from which it is intended to communicate with Nairobi, 
and, through the Nairobi station, with Malta. The cost of the 
Springs station is estimated at £120,000. 
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The Pacific Cable.—In answer to articles which have appeared in 
the press, and especially in '* The Times," on the subject of Pacific 
Cable rates, Sir H. Babington Smith, the new chairman of the Pacific 
Cable Board, points out that, with regard to the proposal for a State- 
owned Atlantic cable, additional trans-Canadian land lines and re- 
duction of Atlantic rates, these subjects do not concern the Pacific 
Cable Board. Regarding the proposal to reduce rates, it is pointed 
out that these have been very largely reduced since 1900, and in re- 
gard to personal and family messages, the charge is now on 24-word 
message only 9d. per word. "These rates are, of course, the same as 
for messages over the cable companies' routes. 


The Telephone in France.— In the course of an interview with a 
representative of thc “ Petit Parisien,” the new French Minister of 
Posts and Telephones, M. Péret, stated that he is aware that the 
French telephone service is unworthy of France, and that in order to 
bring about an improvement additional subterranean lines between 
the chief towns are to be put down. The principal weakness of the 
French service is due to the almost universal overhead system which 
prevails in that country. It is further announced that the annual 
subscription to the telephone is likely shortly to be reduced from 
£16 to £12. 110,000,000 frs. is the total sum to be spent on the 
improvement of the telephone service. Improvements are also 
announced in the organisation and equipment of the telegraph 
department, the chief reduction in tariff being based upon the length 
of the message. 
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Australasia.—St. Heliers, near Auckland (New Zealand) is to be 
lighted electrically. 

The “ Australian Mining Standard " says Williamstown (Victoria) 
Council have obtained from Messrs. McCarty, Underwood & Co. a scheme 
of electricity supply, current being obtained in bulk from Melbourne 
Council. The bulk supply will be on th» three-phase system (50 cycles 
6,600 volts). For local distribution overhead wires will be employed. 
For street lighting it is proposed to have 20 flame lamps (each of 2,000 
c.p.) and 300 metal filament lamps (each of 100 c.p.). The total cost is 
estimated at £13,845. 10s. 

The Auckland Telephone Exchange has 6,558 telephones. Some 
months ago the manual switchboard of 4,500 was supplemented by 
Strowger automatic equipment for 500 lines, and a further 800 lines are 
being added. Mr. Rhodes, Postmaster-General, thinks the 5,800 lines 
will be sufficient for the next 12 months, by which time some of the 
equipments in connection with the general scheme of automatic operat- 
ing will be ready. Full automatic systems are to be installed by the 
Western Electric Co. at Auckland and Wellington. 

The Waihi Gold Mining Co. hydro-electric power plant at Hora 
Hora (N.Z.) has undergone preliminary tests, and a portion of the power 
is being utilised at the Waikino mill. The plant at the power station 
consists of six 1,500 n.H.P. Francis turbines, each being direct coupled by 
flexible coupling to three-phase generators, generating current at 5,000 
volts, frequency 50. The current is stepped up to 50.000 volts, and the 
transmission line is 443 miles. There are three h.d. copper lines on steel 
towers, and the sags of the wires are so arranged that there is a distance 
of 24 ft. between the lowest wire and the ground. At Stanley Bridge 
(231 miles from Hora Hora) a half-way station is erected, and in this are 
placed lightning arrester apparatus and disconnecting switches for testing 
purposes. The transmission line crosses the Te Aroha range, rising to a 
height of 2,500 ft. At Waikino the current is stepped down to 11,000 
volts for further transmission to the mine at Waihi. A portion of it is 
also stepped down to 500 volts for use at the Waikino mill, where 22 
motors have been installed, replacing gas and steam engines hitherto 
used. The line from Waikino to Waihi is about 54 miles. At the mine 
the current is stepped down to 2,000 volts, and supplicd to motors for 

umping, winding, air com pressing, ventilation, &e. 

Wellington (N.Z.) Corporation are putting in a new steam turbine and 
generator at their electricity works, and further extensions of plant will 
soon be necessary. 

Nelson (N.Z.) Council are considering the question of the construction 
of tramways. 

Hastings (N.Z.) Corporation propose to borrow £68,250 for street 
im provements, extension of clectric lighting, water su pply, &c. 

Dunedin Corporation propose to raise a loan of £150,000 for expenditure 
in connection with the triplication of the present clectric power system 
and for the provision of an auxiliary plant. The Corporation are con- 
sidering the purchase of three electric trolley omnibuses, the doubling 
of a portion of the present tramways, and the purchase of additional cars. 

Papakura Road Board will agree to take a supply of electrical energy 
of the minimum value of £1,000 a year from the Hunua Falls power 
undertaking if and when the latter is completed. 


Canada.—The Provincial Legislature of Ontario has voted 
£1,000.000 for the construction of a radial electric railway and 


for the extensions of the hydro-clectric transmission lines in the 
province. 
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FOREIGN NOTES. 


Bagdad.—It is announced that Mr. W. B. Cownie, managing direc- 
tor, and Mr. F. E. Stanley, chief engineer of the National Electric 
Construction Co., have just completed in Constantinople the forma- 
tion of a company (the Société Anonyme des Tramways Eclairage et 
Force Electrique de Bagdad) for the construction and working of 
tramways and electricity works in Bagdad. Important modifica- 
tions of the concession have been arranged with the Turkish Govern- 
ment. The period of the concession has been extended from 50 to 
70 years, and the municipality do not participate in the profits for 
the first 20 years. 

Holland.— The '' Nederlandsche Staatscourant " says a conces- 
sion has been granted to the Province of North Brabant for the 
construction and running of works for the supply of electricity for 
all purposes except telegraphs and telephones. 

The communes of Helmond, Eindhoven and Stratum are not included: 
in the concession, but may be included by decree of the Minister concerned 
and the concession may be extended by Royal Decree to the Islands of 
Zuid-Beveland, Tholen and St. Philipsland in the Province of Zeeland, 
and the northern part of the Province of Limburg. 


MISCELLANEOUS NOTES. 


Customs Decision.—It has been decided that electric ozonators are 
subject to import duty of 15 per cent. ad val. (less 3 per cent. rebate 
in the case of British goods) upon importation into South Africa. 

A supplement to the Australian Customs Tariff Guide states that the 
import duty on brass ears and frogs, brass trailing for use on overhead 
wires of electric tramways, and trollev poles for use in connection with 
electric tramcars is 173 per cent. ( British goods 10 per cent.) 

It is announced that the rate of duty on electric pocket lamps (gilt or 
silver plated) on importation into Finland is 47:10 marks per 100 kiloga 
(19s. 3d. per cwt.). 

The New Zealand Customs Department have decided, in regard to 
Blackman electric forge blowers, that the parts are separately classified 
for import duty :—Blower 30 per cent. (British goods 20 per cent.) and 
motor 15 per cent. (British goods 10 per cent.) 

The U.S. Treasury has ruled that flashlight cases of metal for manu- 
facture into electric pocket lamps are dutiable under No. 356 of the 
Tariff (60 per cent. ad val.). 

It has been decided that under the Italian Import Tariff “ apparatus 
for giving electric shocks, in the form of small cabinets intended to be 
placed on tables and set in action by the insertion of a coin in a slot ” are 
to be classified as ** mercerie." If the metallic wires through which the 
current is conducted are covered with silk the articles are dutiable as 
“ fine merceri>,”’ the duty being 150 lire per 100 kilogs (—£3 per cwt.). 
On glass insulators with bush (internal) of iron, dutiable as wares of glass 
with iron ornaments or accessories of other material, the duty is 18 lire 
per 100 kilogs (-- 78. 3d. per cwt.) 

Electricians’ Demands.—The strike of London wiremen and fitters 
continues. 

It was announced on Wednesday that the men's representatives were 
prepared to discuss the working rules with the Masters’ Association. The 
secretary, Mr. L. G. Tate, states that the Association can only agree to 
such discussion if the men’s representatives can come with authority to 
agree to the principle of the disability clause, but Mr. J. Kinniburgh, the 
London organiser of the Electrical Trades Union, has announced that 
the latter cannot accept the disability clause at present. 


Government Publications.— The following have been issued since 
the publication of our last list :— 
Burghs—Areas and Rates—Scotland Return, 11d. ; Boiler Explosion 


at Irwell Bank Mill, near Manchester, No. 2,280, 21d.; Trade and 
Navigation Accounts for March, Is. 10d. Bils: Coal Mines, 
Northumberland, I4d.; Intermediate Education, Ireland, Id. 3; 


Railways Hours of Labour, lid. Factory Form 55, Boiler Ex- 
amination, ld. Railway Commission Evidence, [6th day. 1s. Old. 
Merchant Shipping, List of Acts and Regulations now in force, 
34d. Boiler Explosion Reports : Nos. 2.282, At the Northern Counties 
Hotel, Portrush, 54d. ; 2.275, At Bold Colliery, Newton-le-Willows, 53d. ; 
2,276, Heating Boiler at Leicester, 21d. National Insurance, Qutworkers 
Exclusion lreland Order, No. 350, 14d. Hull Corporation Tramways, 
Regulations No. 348, Hd. Coal Mines Rule for Examinations, No. 402, 
lid. Greenwich Astronomical Results, 1912, 5s. 6d. Greenwich Photo- 
Heliographic Results, 1912, 3s. 4d. Boiler Explosion Report, at White- 
park and Moorfields Dyeworks, Ballyclare, 24d. Report of the 7th 
Ordnance Course, Is. ld. Civil Service Commission Report, Is. 8d. 
National Health Insurance: Time for joining an Approved Society, 
No. 415, lid. Deed of Arrangement, Board of Trade: Fees Order, 
No. 420, 14d. National Insurance : Draft Regulations under Section 28, 
31/3/14, 11d. 

Sick Pay and Insurance.— Bradford Corporation, who adopted seo. 
47 of the National Insurance Act (thus becoming liable for payment of 
wages in full during the first six weeks of sickness in any one year), 
have decided to give notice to terminate the arrangement. À return 
recently made showed that the cost of sick pay last year under the 
Act amounted to £14,725, against £2,312 during the previous year, 
before the Act came into operation. 
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* bosse Harbour Commissioners invite tenders far the supply 
and delivery of Electric Cables, in conformity with the outline 
specification and form of tender, which can be obtained from the 
harbour engineer, Mr. W. Redfern Kelly, M.Inst.C.E. Tenders 
to the secretary, Mr. A. W. Currie, Harbour Offices, Belfast, by 
29th inst. See an adcerlisement. 

The Council of the Metropolitan Borough of SOUTHWARK 
invite tenders for the supply of 110 yds. of 0:5 sq. in. Three-core 
Paper-insulated Lead-covered Cable. Particulars and forms 
of tender from the electrical engineer, Mr. D. M. Kinghorn, 
Electricity Works, Penrose-street, S.E. Tenders must be de- 
livered at the Town Hall, Walworth-road, S.E., by noon 
Wednesday, April 29. See advertisement. 

EDINBURGH Corporation require tenders by May 4 for supply 
of Lead-covered Paper-insulated Copper Cables for one vear. 
Specification, &c., from the City Electrical Engineer. 


Electric Motors, Wiring, &c. 
The Guardians of the Poor of the Parish of LAMBETH (London) 


invite tenders for the installation of Electric Motors at their 
Brook-street Infirmary, and for wiring and fitting their Children s 
Infirmary, &c., Upper Norwood. Forms of tender, &c., from 
the Guardians’ Offices, Brook-street, Kennington-road, S.E., 
and tenders must be sent to the Clerk to the Guardians, Mr. 
James L. Goldspink, by Tuesday, April 28. See an advertise- 
ment, . 


Battery Booster and Storage Batteries. 
ILrorp Urban District Council invite tenders for the supply 


of a Battery Booster and Storage Batteries for their Goodmayes 
sub-station. Specification, conditions and forms of tender from 
the electrical engineer, Mr. Arthur H. Shaw, and tenders must 
be delivered to the clerk of the Council, Mr. Adam Partington, 
Town Hall, Ilford, by noon, April 28. See also an advertisement. 


Steam Turbine, Three-phase Alternator and Exciter. 

Leens City Council invite tenders for a Steam Turbine, Three- 
phase Alternator and Exciter, of 12,000 kw. capacity or there- 
abouts, running at 1,000 or 1.500 revs. per min., and Steam 
Turbine-driven Surface Condensing Plant. Conditions, &c., 
from the manager of the department. Mr. C. Nelson Hefford, 
and tenders to the town clerk (Sir Robert E. Fox) by 
lH a.m. May Il. 


Generating Plant, Cooling Tower, Battery, &c. 
BLACKROCK (co. Dublin) Urban Council require tenders by 
5 p.m. April 23 for erection of Power Station and supply and 
erection of Overhead Travelling Crane, Two Diesel Engines and 
Dynamos, with Cooling Tower, Fuel Tanks, &c., Booster, 


Battery and Switchboard. Specifications, &c., from Mr. J. P. 


Tierney, 15, College-green, Dublin. 


Rotary Converters, Transformers and Switchgear. 
The Corporation of BoorLE invite tenders for the supply of 
Two 500-600 kw. Rotary Converters, Transformers and Switch- 
gear. Tenders (on forms to be obtained at the Borough Elec- 
trical Engineer's Office, Pine-grove, Bootle) are to be delivered 
to the town clerk (Mr. J. Henry Farmer) by noon April 22. 


Turbo-Alternator, &c. 

MANCHESTER Electricity Committee require tenders by 10 a.m. 
May 13 for supply and erection of 5,000 kw. Turbo-Alternator, 
with Pipework, Pumps and Condensing Plant. Specifications 
&c., from Mr. F. E. Hughes, Town Hall, Manchester. 

TcNBRIDGE WELLS Corporation want tenders by 10 a.m. 
April 22 for 300 kw. Steam Prime-mover, Alternator and 
Exciter and Condenser, with Air and Circulating Pumps. 
Specifications, &c., from the Borough Electrical Engineer. 


Boilers, Economiser, Pipes, &c. 

Torquay Electricity Committee require tenders by noon 
April 20 for two Water-tube Boilers. Fuel Economiser, Pipes 
and Valves, Feed Tank and Induced Draught Fan and Motor. 
Specifications, &c., from the Borough Electrical Engineer. 

Wattuamstow Urban Council require tenders by 5 p.m. 
April 24 for Water-tube Boiler and Pipework. Overhead Bun- 
kers and Conveying Plant and c.i. Circulating Water Pipes. 
Specitications, &c., from the Engineer, Mr. G. R. Spurr. 
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Extension Switchboard. 

EpINBurGu Corporation invite tenders for Extension Switch- 
board at McDonald-road station. Specification, forms of tender, 
&c., from the engineer (Mr. Frank A. Newington), Dewar-place, 
Edinburgh. and specification, general conditions and drawing 
can be seen at, but not obtained from, the office of Sir Alex. 
ander B. W. Kennedy, 17, Victoria-street, London, S.W. 
Tenders to the Town Clerk by 10 a.m. April 20. 


Generating Station. 

ILkLEYv Urban Council want tenders by noon May 11 for 
erection of Generating Station Buildings. Specifications from 
the Clerk of the Council. 

Street Lighting. 

Matton Urban Council require tenders by 10 a.m. April 20 
for Lighting the district by Electricity, Gas or otherwise, for 
uu years. Specifications from the Surveyor, Town Hall, 

alton. | 


Wiring and Fittings. 

LoNpoN County Council invite tenders by 11 a.m. April 22 
for Electrical Installation at Wilson-street Elementary School, 
Islington, N. (about 218 wiring points). Specification, &c., 
from the Chief Engineer, Spring-gardens, S.W. 

BRADFORD Corporation want tenders by April 23 for the 
Electrical Installation required at the New Hall, Central Baths, 
Morley-street, Bradford. Specifications from the City Architect. 


Cables, Transformer and Switehgear, Stores, &c. 

WiGaAN Electricity Committee want tenders by April 20 for 
Supply, laying, &c., of h.t. Three-core Paper and Lead-covered 
Armoured Feeder Cable and Transformer and Switchgear. 
Specification, &c., from the Borough Electrical Engineer. 

GLascow Corporation require tenders by 10 a.m. April 27 for 
12 months’ supply of Materials to the electricity department, 
including Cables, Meters, Arc. Lamp Carbons, c.i. Boxes and 
Pillars, Ironmongery, Troughing, Paints and Varnishes, Oils 
&c. Specifications from the Citv Electrical Engineer. 

Rail-bending Machine. 

MANCHESTER Tramways Committee require tenders by 10 a.m. 
April 21 for supply of a Power-driven Rail-bending Machine, 
Specification, &e., from the General Manager. 


Cranes, &c. 

The Agent-General for VICTORIA, Melbourne-place, Strand 
will receive tenders until noon April 27 for Overhead Travelling 
Cranes for substations and Lifting Tackle for power stations in 
connection with the electritication of the Melbourne suburban 
railways. Specification, &c., from Messrs. Merz & McLellan 
32, Victoria-street, Westminster, S.W. i 

The AGENT-GENERAL FOR VICTORIA is prepared to receive 
tenders for Overhead Travelling Cranes for Sub-stations and 
Lifting Tackle for Power Station for the Melbourne Suburban 
Railways. Specification and form of tender from the consulting 
engineers, Messrs. Merz & McLellan, 32, Victoria-street, West- 
minster, S. W., and tenders must be delivered at the offices of 
Agent-General, Melbourne-place, W.C., by noon April 27. 

Motor, &c. 

The VICTORIAN RAILWAYS COMMISSIONERS require tenders by 
| II a.m. May 20 for the supply of a Three-phase Slip-ring Electric 
Motor and Accessories, Specifications, &c., from the Victorian 
Railway Offices, Spencer-street, Melbourne. 


| Copper Wire, &c. 
The VicronrAN RAILWAYS COMMISSIONERS want tenders by 
ll a.m. May 13 for supply of 5 tons h.d. Copper Wire and 100 
tons c.i Scrap. Specifications from the Victorian Railway 
Offices, Spencer-street, Melbourne. 


Wireless Telegraphy Stations. 

The SpaNnisn MINISTRY OF MARINE invite tenders for the 
supplv and erection of Wireless Telegraphy Stations at the 
Royal Dockyards of Cartagena and Ferrol. Particulars can be 
seen at the Ministry of Marine, Madrid. Negociado 5 de la 
Seccion Ejecutiva (Material) del Estado Mayor Central, 
Tenders must be accompanied by a voucher showing the pay- 
ment of a deposit of 7.500 pesetas (nearly £300) in the case of the 
Cartagena station. and 10.000 pesetas (nearly £400) in that of the 
Ferrol station. The opening of the tenders will take place before 
the Junta Especial de Subastas at the said Ministry on May 4 at 
10 a.m. for the Cartagena Station, and on May5for Ferrol Station. 


— 
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Electric Railway Construction. 

Tenders will be received up to May 16, at the DIRECTOR oF 

PuBLIC Works, Lissoy, for the Construction and Working of 

an Electric Railway between Lamego and the left bank of the 
Douro (about 7} miles). Forgeiners are allowed to tender. 


Telegraph and Telephone Material. 

The New Zealand Public Service Stores Tender Board, WEL- 
LINGTON (N.Z.), will receive tenders until May 6 for 14 miles 
h.d. Aluminium Cable, 2 cwt. soft-drawn Aluminium binding 
Wire, 4 gross Galvanised Bolts and Nuts, 10 gross Insulators, 
Dry Cells, Wall Telephones, Cords, &c. Particulars from the 
Agents of the Department of Tourist and Health Resorts, 
Auckland, Christchurch, Dunedin and Wellington. 

The NORWEGIAN STATE Rartways Department ( Hovedstvrets 
kontor for Baneanliggender, Christiania), require tenders by 
3 p.m. April 17 for 32.000 kilogs (32 metric tons) g.i. Wire, 
18,000 metres (about 11 miles) Vulcanised Copper Cable, 5,000 
metres (about 3 miles) Insulated Copper wire, 800 Dry Batteries 
and 8,200 Insulators. Specifications, &c., from the Tele- 
grafenspektorens kontor, Stenersgade 8, Christiania. 


HABUERAT 
TENDERS RECEIVED AND ACCEPTED. 
METATI ABEL AL 
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Lonpon County Councit.—The following tenders have been 
accepted by the Council :— 

British Westinghouse Elec. & Mfg. Co., Dick, Kerr & Co., Dyer & 
Young (£145. 10s.), A. Clare & Co. (£134), and Manchester Armature 
Repa r Co. (£215. 12s. €d.), motor and generator spares; British Westing- 
house Co. and Dick. Kerr & Co. (£30. 65.), switches, magnetic brake 
spares, &c.; Edwin Showell & Sons (£771. 4s.). Tramway Supplies 
(£313. 12s. 7d.), Dyer & Young (£168. 7s.), British Westinghouse Co. 
(£5. 18s. 6d.), contact fingers, segments, &c. : London Electric Wire Co. 
& Smith's (£1,474. 13s. 4d.), Liverpool Electric Cable Co. (£418), Callender's 
Cable & Construction Co. (£550. 15s.), Hooper’s Telegraph & India 
Rubber Works (£396), Saxonia Electrical Wire Co. (£106. 17s. 6d.) and 
British Insulated & Helsby Cables (£1,048. 16s. 8d.), cable, fuse wire, 
copper wire, &c. ; British Westinghouse Elec. & Mfg. Co. (£113. 6s.), 
Ebonestos Mfg. Co, Turners & Manville (£12. 12s.), Litholite (£92. 4s.), 
Crystalate Mfg. Co. (£2. 14s.), insulators. 

London County Council have also accepted the tender of Mowlem & 
Co. for construction of tramways in High-street, Wandsworth, £7,913. 


SALFORD.—The following tenders have been accepted for supply 
of tramway stores, approximate values being given in brackets :— 

Car Accessories (Electrical).—British Westinghouse Co. (£1,080), 
General Electric Co. (£17), Wm. McGeogh & Co. (£99), John Hall (£12), 
L. Andrew & Co. (£110), C. Macintosh & Co. (£27), Ward & Goldstone 
(£54), F. Reddaway & Co. (£36), North British Rubber Co. (£74), Breck- 
nell, Munro & Rogers (£56), Micanite & Insulators Co. (£148), Wm. 
Geipel & Co. (£401), Meirowski & Co. (£4), Manchester Armature Repair 
Co. (£529), Fleming, Birkby & Doodhall (£69), W. Boydell & Sons 
(£144). Tramways Supplies (Ltd.) (£17), Gabricl & Co. (£18), Le Carbone 
(£78). H. Norbury & Co. (£218), and Watlington & Co. (£7). 

Car Accessories (Mechanical).—John Hall (£68), R. & H. F. Phillips 
(£28). Brown, Bayley's Steel Works (£387), Brecknell, Munro & Rogers 
(£337), Gabriel & Co. (£52), National Rail & Tramway Appliances Co. 
(£1,132), G. H. Allsop (£250), Phosphor Bronze Co. (£20), W. Boydell 
& Sons (£7), Tandem Smelting Co. (£572), Shotton Bros. (£306), Fleming, 
Birkby & Goodhall (£10), Tramways Supplies (Ltd.) (£54), Vaughan Bros. 
(£250), Malleable Steel Castings Co. (£42). Watlington & Co. (£27), John 
Baker & Co. (£1,625), and British Hele-Shaw Patent Clutch (£943). 

Ears, Frogs, Pull-offs, d-c.—Alfred Wiseman (Ltd.) (£17), Brecknell, 
Munro & Rogers (£94), John Hall (£13), Watlington & Co. (£94), British 
Insulated & Helsby Cables (£19), General Electric Co. (£5), Forrest City 
Electric Services Supply Co. (£16), British Westinghouse Co. (£10). 

Special Overhead Equipment.—British Insulated & Helsby Cables (at 
catalogue prices). 

Paints, Oils, &c.—I. Bentley & Co. (paints, varnishes, lubricants, &c., 
£1,733), Nobles & Hoare (varnishes, £53), R. Young & Co. (car cleaning 
liquid, £12), Reliance Mfg. Co. (liquid metal polish, £70), J. E. & F. 
Collier (car cleaning cloths, sponges and belting, £339), J. R. Allen 
(cotton waste, £296), L. Andrew & Co. (trolley cord, £60), British Abrasive 
Wheel Co. (corundum blocks and emerv wheels, £139). 

Special Car Accessories.—British Westinghouse Co. (also for British 
Westinghouse accessorles at £803) and Dick, Kerr & Co. (at catalogue 

prices). 

i Special Paints, d:c.—Nobles & Hoare (£238), Docker Bros. (£149). 
Wire, Solder, d-c.—J. Hall (£150). J. Bassett (£34), L. Andrew & Co.(£96). 
Insulating Materials.—W. T. Henley’s Telegraph Works Co. (£11). 

Siemens Bros. Dynamo Works (£684). 

‘The following tenders have been accepted for annual supplies to the 
electricity department :— 

Sloan Electrical Co. (are lamps carbons, £71), Dussek Bitumen Co. 
(h.t. joint-box compound, £16), Brunner, Mond & Co. (soda ash, £225). 
Hall & Pickles (iron and stcel bars. plates, &c., £145), Giddings & Dacre 
(lead, £53), W. T. Glover & Co. (tinned pure copper wire fuse, £6). 

The following tenders have been also accepted by the Council: E, 
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Beal, 100 Osram lamps, Is. 81d. each (less 21 per cent.) ; Halliwell & Co., 
wiring for fan motors in Town Hall, £19; Lancashire Dynamo & Motor 
Co., 40 H.P. motor to drive combined air-com pressor, £131. 10s. : T. Wragg 
& Sons, 1,500 vds. three-way stoneware conduits, Is. 11jd. per piece of 
2 ft. 6 in. ; Bertram Thomas, main traction switchboard, £1,517. 


WIMBLEDON. —The Elect ic Lighting Committee has accepted the 
following tenders for annval supplies :— 

Union Cable Co., e.h.t., h.t., unarmoured and armoured lt. and three- ‘ 
core lt. cables and pilot wires; Western Electric Co., two-core v.ir. 
cables; W. Geipel & Co., v.ir. cables, asbestos and cotton braided 
cables, workshop flexible, cotton-covered flexible and silk-covered flexible 
cables; Dussek Bitumen Co., compounds; Siemens Bros. & Co., tapes, 
&c.; W. Lucy & Co., service dividing and main joint boxes and box 
fittings; British Insulated & Helsby Cables, sealing ends; Sykes & 
Sugden, house fuse boxes; Callender's Cable & Construction Co., frames 
and covers; Ferranti (Ltd.), meters; General Electric Co., accessories ; 
Henrion Carbons, flame arc carbons; Pryke & Palmer, general stores. 


BRISTOL INTERNATIONAL ExuiBITION.— The Electrical Engineering 
& Equipment Co. have secured the contract for the whole of tke 


; electrical work for this exhibition, including the supply and connect- 


ing up of underground mains, the complete system of lighting, com- 
prising arc and metal lamps and strip lighting, together with main 
and distribution switchgear. The contract also includes the centri- 
fugal pumps and motors for operating the waterfall and cascades. 


BATTERSEA (LONDON).—The Council have accepted the following 


tenders for stores for the electricity department :— 

Prices Ltd., oils; A. Duckham & Co.. turbine oil; Pryke & Palmer, 
engine room stores, packing, ironmongery, &c.; British Insulated & 
Helsby Cables, consumers’ fuse boxes; Dussek Co., box compound ; 
Reason Mfg. Co., electrolytic meters; Callender'8 Co.. treughing, bridges, 
bitumen, &c. ; British Thomson-Houston Co., carbon lamps. 

IrLronp.— The following tenders have been accepted by the Urban 
Council for annual supplies to the tramwavs department :— 

British Thomson-Houston Co., General Electric Co., and Robert W. 
Blackwell & Co., tapes; P. R. Jackson & Co., armature coils ; Drake & 


Gorham lamp holders, &c. ; F. Smith & Co.. piano wire, gal. span wire ; . 


Prvke & Palmer, copper washers; Morgan Crucible Co., carbon brushes: 
British Hele-Shaw Patent Clutch Co., pinions; Brown, Bayley’s Steel 
Works, tvres ; Alfred Wiseman (Ltd.), gear wheels, trolley heads, harps, 
globes and spindles; Robert Kearsley & Co., varnish; Light & Sons, 
oll ; Grindlev & Co., grease ; Anti-Attrition Metal Co., trolley wheels. 

BLacKBURN.—The Corporation have placed a contract with the 
Electric Construction Co. for the annual supply of electric motors. 

The Corporation have also accepted the tenders cf. Walter Scott (Ltd.) 
for the supply of steel tramrails and that of the Electric Construction 
Co. for the supply of a three-wire booster. 

Snip LiagriNcG.— The new Cunard liner ss. " Acquatania " is being 
installed throughout with Royal Ediswan lamps. 


Traction LaMPs.— The tender of Siemens Brothers Dynamo 
Works has been accepted by the Bristol Tramways & Carriage Co. 
and also by the Newport Corporation Tramways Department for the 
supply of carbon filament lamps. 


ADMIRALTY (CoNTRACT.— The Edison & Swan United Electric 


Light Co. have secured part of the contract for 12 months’ supply of 
Royal Ediswan lamps to the British Admiralty. 

GRAVESEND.— The Town Council have accepted the following 
tenders :— 

British Thomson-Houston ('o.. generating plant, £3,772; Bruce 
Peebles & Co., motor converters, £2,850. 

SwINDON.—- The tender of the Davenport Engineering Co. has been 
accepted by the Council for the supply and erection of a new cooling 
tower at £496. 

ERMELO (TRANsvAAL)— The British General Electric Co. of 
Johannesburg have recently secured the contract for the whole of 
the plant and equipment forthe municipal electric lighting scheme. 

PRAHRAN AND MALVERN (VicToRIA).—The Prahran and Malvern 


Tramway Trust have accepted the tender of Stewarts & Lloyds for 
steel poles, £6,680. 6s. 8d. 


BIRMINGHAM WIRELESS ASSOCIATION. 


The first annual meeting was held on April 6 under the presidency of 
Mr. J. J. Shaw, of West Bromwich (in the absence of the president, 
Capt. Handley, R.E.), 

The hon. sec. (Mr. J. B. Tucker) said the association was formed in 
April, 1913. with about 40 members. They had experienced some diff- 
culty in securing premises, but had eventually taken rooms in John 
Bright-street. The membership now numbered nearly 80. They had 
had during the year several lectures, in addition to some useful Papers 
read by members, They had a wireless installation, and assistance had 
been given to members in obtaining their licences. 

The report was adopted, and the oflicers for the ensuing year were ap- 
pointed. 
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PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The folowing abstract from some of the specificaticns recently pulli*)ted kave been 
specially compiled by Messrs. MEWBURN, ELLIS & Pryor, Chartered Patent Agents, 
20 axd 72, Chancery-lane, London, W.C 


Wherever the date applied for differs from the date on which the applicaticn wes lodged 
c! the Patent Office the former is given in brackets after the title. 


1913 SPECIFICATIONS. 

29057 Marks. (General Engineering & Construction Co.) Printing telegraphs. 

1,505 B.T.-H. Co. (G.E. Co.) Electrically-operated steering gear. 

6.12 Pottax. [nterrupters for electric circuits. (20/3/12.) 

6371 Mitter & BooTHMAN, Electric regulating switches. 

6421 Doviton & Morris. Means for operating upon earthenware, chiefly in the pro- 
duction of electric insulators and the like. i 

6453 LcugDiN. Pivoted or jointed head lamp or searchlight carrier. (23/5/12. 
Addition to 27.287/11.) 

6.799 British ELECTRIC TRANSFORMER Co. & CRosBIE-HiLL. Electric transformer 
arrangements. 

6817 Mirza. Electric cables. 

6.950 Srern. (Hubert) Electric dry batteries. 

7125 Siemens Bros. & Co. & GRINSTED. Test circuit arrangements for telephone 
systems. 

First and second non-numerical automatic selecting devices are arranged in tandem. 
and the outecing lines from the second selector are divided into two sets of ordinary 
relief lines (for example). Means is provided for preventing access to any second 
selecting device in which al] the ordinary lines are engaged, so long as there are 
disengaged ordinary lines of other second selectors. to which the first selector can 
obtain access. 

7.1% MsLLeRsH-Jackson. (EvQugM.) Dynamo regulators. 

7.369 LaNcasHIRE Dynamo & Motor Co. & HARGREAVES. 
operating planing machines and the like. 

7411 Tats & MonkHOuSsE. Flame arc lamps. 

9,144 Cox. Fuses or cut-outs for electric circuits. 

9.449 FrienricH. X-ray tubes and the like and the manufacture thereof. 

10,065 Siemens & HaLskE AKT.-GES. Circuit arrangements for telephone systems. 


Switches for electrically 


(6'5'12.) 

12,651 ER & HaLsxe AkT.-GEs. Circuit arrangements for telephone systems. 
( id; ) 

13,587 sete & Kemp-Wetcu. Automatic adjustable electrical overload circuit- 
reakers. 


13.656 B.T.-H. Co. (G.E.Co.) Systems cf electric distribution. 

„In a vapour electric apparatus a reactance is connected in series with the supply 
circuit A coil is connected in operative relation with the supply circuit and in induc- 
tive relation with the reactance, so that when the load decreases the reactance in- 
creases, the voltage supplied will decrease, and the apparatus still only supply its 
portion of the load. 

13.684 Bartlett & Bruce. Magnetic compasses for ships’ boats or the like. 

14,083 Barker. Magnetic compasses and like instruments. 

14,384 Gipson, FARMER & Reap. Apparatus for indicating the approach of trains. 

16,985 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges.) Apparatus for uniformly 
heating interior cavitiés of a living body by electro-diathermic treatment. 

11490 Fischer. Process for heating articles in electric furnaces. (5/11/12.) 

17.584 Lucas & Lucas. Vents for electric accumulator cases and other receptacles. 

17.607 Vartey. Spark discharges for the ignition systems of internai-combustion 
engines and for other purposes. 

Sparks of long duration and large heating value are produced by a device com- 
prising a transformer on which is wound a coil connected to a source of intermittent 
of alternating current, a second coil controls the path of the magnetic flux due to the 
first current, and a third coil is connected to the circuit containing the spark gap. 
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18,160 Morse & Morse. Telephone lccking system. 
19,212 MiTcHELL & Cooper. Multiple-way insulating sleeve as separator between con- 
ductors on cable joints. 
20,195 W. T. HENLEY’s TELEGRAPH Works Co. & BisHop. 
sheathed electric wires and cables. 
23,013 DYER & ApAMs. Fume-condensing attachment for arc lamps. 
24,017 S1IEMENS-SCHUEKERTWERKE-GEs. Electric-driving mechanism for rotary printing 
presses and paper calendering machines. (23/10/12.) | : 
24,777 BiRCH. Connections and fittings for electric conduits. 
25,465 CHRISTIE. (Galvanische Metall-Papier Fabrik Akt.-Ges.) Collector ! rushes for 
l electrical apparatus. 
30,082 SVENSKA ACKJMULATOR ÁKTIBBOLAGET JUNGNER. Accumulators and electrodes 
therefor. (31/12/12.) 
1914 SPECIFICATIONS. 
1,119 De EE: Electrical accumulators. (Divided application on 1,066/13. 
Jan. 14.) ; 
5,414 FRIED. Krupp Axt.-Ges. Electrode-holders for electric furnaces. (13/12/13.) 
5,501 DourToN & Morris. Means for operating upon earthenware, chicfly in the pro- 
duction E electric insulators and the like. (Divided application on 6.421/13.. 
March 15.) i 


Bonding clamp for metal- 


APPLICATIONS FOR PATENTS. 


NoTEg.—7 he undermentioned Applications (except those marked t) are not open to 
public inspection unt'l after acceptance of Complete Specifications. Thos* marked * are 
open to inspection 12 months after the date attached to them, tf they have not bezn published 
previously in the ordinary course. Names within parenthesis are those of communicators 
of inventions. When complete Specification accompanies application an asterisk ts affixed. 


January 23. 1914 
1871 Siemens & Hacsxe Axrt.-Ges. Circuit arrangements for telephone systems.. 
(Addition to 28,751/13. 25/1/13, Germany.)* 
1,877 Girrorp & NALDER Bros. & THOMPSON. 
1,890 Pintscn’s ELEcTRIC Mro. Co. & VIDAL. 
energy into heat. 
1,892 CowrER-CorLEs. Process for the electro-deposition of lead. 
1,893 CowrER-CorES. Process for coating or plating metal sheets with other metals. 


anuary 24, 1914. 
(G.E. CO., U.S.) Valves for air-compressors. 
(Franklin Tuthill Woodward, Belgium.) 


Electricalinstruments. . 
Transforming mechanical or electrical 


1,960 B.T.-H. Co. 

1,968 Western ELEcTRIC Co. 
receivers.* 

1,969 AUTOMATIC TELEPHONE Mro. Co. & NEwroRTH. jun. Telephone systems. 

1,970 AUTOMATIC TELEPHONE MFG. Co. & Sperry. Telephone systems. 

1,972 Simmons. Dry cell batteries.* -— 

1,975 RapLEv. Motor controllers. (25/1/13, U.S.)® ; 


January 26, 1914. 

1,982 Hart. Remote control switches.* 

1,984 TAYLOR. Changing the frequency of alternating electric currents. 

1,996 STRAHAN & Harris. Lantern construction for electric lighting and the like. 

2.023 SCHULER & SCHULER. Transportable military telephone.” 

2,025 Broc. Holder for the filament of electric incandesc:nt lamps.* 

2.032 Kipp. Engine-room telegraphs. 

2,062 DELMEZ. System of suspension for tramway and railway cars. (23/9/13, Bel-- 
gium.) 

2,063 TuRQUAND. Miners’ electric lamps or the like, and accumulators for use there- 
with or for like purposes. 

2,075 Western ELECTRIC Co. (Franklin Tuthill Woodward, Belgium.) Common 
battery telephone systems.* 

2,079 KREIDLER. Lampholders. (28. 2/13, U.S.)* 

2,089 B.T..H. Co. (G.E. Co., U.S.) Electric switches. 

2,092 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) Arrangements 
for transmitting and receiving :ignals.* 

2,100 Marks. (International Quadruplex Co., U.S.) Telegraphy.* 


Telephonic: 


YI) 0171107/070187179)7))))99)97 


FINANCIAL MATTERS. 


MU 
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COMPANIES’ MEETINGS AND REPORTS. 


BABCOCK & WILCOX (LTD.)— The net profit during 1913 amounted to 
£446,073. 7s. 6d., and with balance brought forward (£64,013. 15s. 4d.) 
the total is £510,087. 2s. 10d. Deducting interim dividends paid in 
October of 3 per cent. on the preference shares and of 7 per cent. on the 
ordinary shares (£119,200), the balance is £390,887. 2s. 10d. The direc- 
lors recommend that the following final dividends be paid for 1913, viz. : 
Dividend of 3 per cent. on the preference shares (less tax) for half-year 
ended Dec. 31 (£3,000), dividend at rate of 5 per cent. per annum to 
Dec. 31 on the second preference shares, less tax (£4,652. 4s. 6d.), and 
dividend of 9 per cent. on the ordinary shares (tax free) for the half-year 
ending Dec. 31 (£149,400) ; also that £150,000 be placed to reserve and 
that £10,000 be granted to the staff pension fund, leaving the balance 
(£73,834. 188. 4d.) to be carried forward. The business continued to 
Progress, and the orders on hand at Jan. 1, 1914, were in excess of those 
cared over at Jan, 1, 1913. The directors are continuing to enlarge 
the scope of their business, in view of the fact that under the present 
conditions of manufacturing a larger output is required to keep up their 
profits. The works have been maintained in excellent order, and exten- 
Von have been carried out. 


; BRISBANE ELECTRIC TRAMWAYS INVESTMENT CO. (LTD.)— The report 
d 1913 states that the dividend received from the Brisbane Tramways 
9. amounted to £115,922 ; sundry receipts and amount brought forward 
Mounted to £3,826, and after deducting charges in London and Brisbane 
n the available balance is £115,848. T'he directors have allocated 
° Teserve £40,000, to payment debenture stock interest (£19,068) and 
(ars dividend (£17,656), and an interim dividend on the ordinary 
T tes (218.00). Out of the balance the directors now recommend that 
hs tee dividend of 4s. per share (tax free) be paid on the ordinary 
$3 i (making a total dividend for the year of 8 per cent.), and that 
123 be carried forward. j 


sc LEVEDON, PORTISHEAD & DISTRICT ELECTRIC SUPPLY CO. (LTD.) 
ie, D eUng last week the chairman (Mr. Thos. Richards) stated that 
company was making steady progress and the revenue had increased 


during the past three months by at least a third over the previous five 
months’ working. 


DIRECT UNITED STATES CABLE CO. (LTD.;—The report for the year 
ended March 31, 1914, states that the reserve fund account shows a 
balance of £451,490. lls. 2d., compared with £487,473. 17s. 5d. at 
March 31, 1913, a decrease of £35,983. 6s. 3d., which is accounted for by 
expenditure in connection with the repair of the main cable in mid. 
Atlantic in July, 1913. Three quarterly interim dividends of 2s. each 
per share (less tax), amounting to £34,301. 3s., have been declared and 
paid during the year, and a final dividend of 2s. per share (less tax)is now 
proposed, making a total distribution of 4 per cent. for the vear. 


HOLSWORTHY GAS & ELECTRIC SUP: LY CO. (UTD.:.—At the recent 


meeting the chairman (Mr. W. T. Kivell) said the working during the 
preceding 12 months was satisfactory, but he wished more people would 
make use of the electric light. 


OLDHAM, ASHTON & HYDE ELECTRIC TRAMWAY (LTD.)—'l'he total 


revenue for 1913 amounted to £35,495. 19s. ld., and the expenditure 
(including £1,600 for debenture interest and £4.500 for renewals) amounted 
to £28,816. 14s. 3d., leaving a net profit of £6,679. 4s. l0d.. which, added 
to £218. Is. 3d. brought forward, makes an available balance of 
£6,897. 6s. 1d. 
the dividend on the 5 per cent. cumulative preference shares (£2,500) 
and a dividend on the ordinary shares at the rate of 7 per cent. per annum 
for the six months ended Dec. 31, making, with the interim dividend 
paid in August, 6 per cent. for the year (£3.000), leaving to be carried 
forward £147. 6s. ld. 
shareholders to the conversion of the preference and ordinary shares into. 
shares of £1 each. 
due to the general prosperitv of trade in the district. 


The directors propose to place £1,250 to reserve, to pay 


The directors propose to ask the sanction of the. 
The increase in traffic receipts of £1,008. 19s. Sd. was 


SOUTH WALES ELECTRICAL POWER DISTRIBUTION CO. (LTD.)— At the 


meeting last week the chairman (Mr. W. G. Dalziel) said that the output 
during the past vear showed a considerable increase over that of 1912, 


the units sold being 25,812.03], an increase of 6.122.375. The benefit of 
the Increase had been discounted by the high price paid for coal. After 
paying all working expenses, interest on prior lien debenture stock, and 


setting aside £3,613 for depreciation of new plant, the surplus was £915, 
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There was a steady increase in the demand for eurrent not only from new | 
| capital as £5,000 in £l. shares. 


Mortgages and charges, nil. 


consumers, but through many of their old customers taking greater 
supplies. During last year the additional electrical plant connected to 
their system amounted to 2,000 H.P., and, in addition, agreements had 
been entered into for supplies to the Penrikvber Navigation Colliery, the 
Merthyr Electrie Traction & Lighting Co., the Mynachdy Colliery Co., 
and others, and negotiations were proceeding with various large works, 
both in Glamorgan and Monmouthshire. The new steam-raising plant 
was giving satisfactory results. A new overhead elecirie transmission 
main had been constructed from (ilfynydd, passing by Abercynon and 
Nelson to Trelewis, where a junction had been effected with the mains of 
the Merthyr Electric Traction & Lighting Co., to whom a bulk and stand- 
by supply was being given. The same overhead main was being con- 
tinued from Trelewis over the Gelligaer Common, and down into the 
Groesfaen Colliery of the Rhymney fron Co. in the Deri Valley, thus 
forming a duplicate route and supply to that colliery, and offering facili- 
ties for any further requirements. Application was being made to the 
Board of Trade for provisional lighting orders for Abercarn and Cow- 
brid ge. 
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NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES & CHARGES, &c. 


NEW COMPANIES. 


APPARATUS & ACCESSORIES: (LTD. (135.165.)—Reg. April 9. 
‘capital £3,000 in £1 shares, to carry on the business of designers, manu- 
facturers, shippers, buyers, or letters on hire of and dealers in electrical 
or mechanical plant, fittings, apparatus and accessories, &c. Private 
company. First directors are C. E. H. Walter and €. Midworth. Reg. 
office, 11, Queen Victoria-street, E.C. 

CHIPPING NORTON ELECTRIC SUPPLY CO. (LTD. (135,075.5— Reg. 
April 4. capital £10,000 in £1 shares (5.000 5 per cent. cumulative pre- 
ference), to take over the business of the Chipping Norton Electric Supply 
Co. and to adopt an agreement with W. A. Schultz. First directors are 
W. A. Schultz (managing director). H. H. Mainwaring and J. F. Griffiths. 
Reg. office, 50, Cannon-street, B.C. 

ELE( TRA (LTD.) (135,048.)—Reg. April 3. capital £2,000 in £1 shares. 
to carry on the business of electricians. mechanical engineers, suppliers of 
electricity, &c. Private company. First directors are A. Hardie, J. 
Woolf and Mrs. M. E. Hardie, cach of whom may retain office while 
holding one share. 


TILNEY MFG. & TESTING CO. (L"D.) (135,069.)—Reg. April 3 
capital £5.000 in £1 shares, to acquire licences to manufacture and sell 
electricity meters, to adopt an agreement with the Electricity Meters 
Patent Development Synd. to acquire and turn to account inventions, 
patents or licences, to carry out experiments, tests, calibration. and 
standardisation of apparatus submitted for that purpose, to design or 
make models and appliances for inventors, &c. Private company. 
First directors are J. E. Tilney (managing director) and H. T. Harrison. i 
| VENNERS ELECTRICAL COOKING & HEATING APPLIANCES (LTD.) 
(135,159.)— Reg. April 8, capital £100,000 in £] shares, to carry on the 
business of manufacturers of and dealers in all electric heating and cook- 
ing devices, electricians, mechanical engineers, &c., and to adopt an agree- 
ment with R. F. Venner. Private company. First directors are R. F. 
Venner (permanent, special qualification 2,000 ordinary shares), M. 
Tuite, E. Gorer. I. Simmons, M. Lewis and others to be appointed by the 
said R. F. Venner and the company in general meeting. 

VINCENT PUMP & TRANSMITTER CO. (LTD.) (134.675)—Reg. 
March 18, capital £15,000 in ds. shares, to carry on the business of 
mechanical, electrical and general engineers and contractors, manufac- 
turers of pumps, hydraulic apparatus and machinery, &c., and to adopt 
an agreement with the Rotoplunge Pump Co. First directors are J. 
Hibbert, H. T. Box, L. Morgan, W. H. Taylor, H. A. Moore and J. 
Browne-Martin. 


STATUTORY RETURNS. 


CAMBRIDGE ELECTRIC SUPPLY CO. (LTD.)— Capital is £100,000 in £10 
shares in return to March 11. 9,792 shares taken up. £9 per share called 
up, £88.128 paid. Mortgages and charges, £30.000 first debentures, also 
debenture with bankers to cover £15,000 (£12,000 outstanding at date 
„of return. : E 


CECIL HODGES & CO. (LTD.)—The capital in return to Nov. 4, 1913. 
is £1,000 in £1 shares. All shares taken up. £1 per share called up on 
two. £2remainsin arrears, leaving £998 considered as paid on 998 shares. 
Mortgages and charges, £500. 

CENTRAL ELECTRIC SUPPLY (LTD.)—In return to Feb. 17 capital is 
£100,000 in £5 shares. All shares taken up. £100.000 paid. Mort- 
gages and charges, £458,600, | 

CHARING CROSS, Wr ST END & CITY ELECTRIC SUPPLY CO. (1 TD.)— 
Return to March 12 gives capital as £2.100.000 in £5 shares (120,000 
preference, 130.000 ordinary, 80,000 City undertaking preference, 80,000 
City undertaking ordinary’). 80.000 preference, | 0,000 ordinary 
80,000 City undertaking prefererice and 70,000 City undertaking ordinary 
shares taken up. £5 per share called up on the preference, ordinary and 
City undertaking preference. £1,200.000 paid. £350,000 considered as 

aid on the City undertaking ordinary. Mortgages and charges 
£1,087,178. Í d ' 
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March 14 capital is 
£100,000 paid. 
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ELECTRIC WIRING & PITTINGS OO. (LTD.)—Return to Feb. 25 shows 
1,382 shares taken up, £1,375 paid. 


ST. JAMES' & PALL MALL ELECTRIC LIGHT CO. (LTD.)—Return to 


March 3 gives capital as £300,000 in 20.000 preference and 40,000 ordinary 
shares of £5 each. All shares taken up. £5 per share called up on 20,000 
preference 
paid on 350 ordinary. 
debenture stock and £229,300 guaranteed debenture stock of the 
Electric Supply Co. (Ltd.), being half the total loan capital. 


£208,250 paid; £1,750 considered as 
£150,000 31 per cent. 
Central 


and 39,650 ordinary. 
Mortgages and charges: 


SCARBOROUGH ELECTRIC SUPPLY CO. (LTD.)— According to return to 
£100,000 in £10 shares. All shares taken up and 
Mortgages and charges : nil. 

ELECTRIC TRAMWAYS CO. (LTD.) 
capital is £600,000 in £5 shares (10.000 
46,261 preference and 40,977 ordinaty 

Mortgages and charges, £275,000. 


YORKSHIRE (WEST RIDING) 
According to return to Feb. 6,, 
-eference and 50,000 ordinary. 
shaves taken up, £436,190 paid. 


MORTGAGES AND CHARGES. 

BAGDAD TRAMWAYS & ELECTRIC LIGHTING SYND. (LTD. )— Par- 
ticulars of £15,800 debentures created Feb. 24, and secured by trust deed 
dated April 2, 1914, have been filed, the whole amount being now issued. 
Property charged : Company's undertaking and property, including un- 
called capital and shares in a Turkish company to be formed. Trustee, 
H. T. Barnett. 

PRESTON PORTABLE BATTERY & LAMP CO. (LTD.:—Debenture dated 
March 16, 1914, to secure £500. charged on com pany's undertaking and 
property, including uncalled capital. Holders, Morum Bros. 

SUN ELECrRICAL CO. (LTD.)—A memorandum of satisfaction to 
extent of £275 on March 31, 1914, of debenture stock dated March 31, 
1911, securing £7,000, has been filed. 


RECEIVERSHIP. 
FILAMENTS (LTD.)—.A. E. Sherry, 131, Edmund.street, Birmingham, 
ceased to act as receiver or manager on June 23, 1913. 


E wm 


CITY NOTES. 
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MEMORANDA (April 15).—Bank rate 3 per cent. (since Jan. 29, 1914). 
Price of silver, 26 4d. per oz. Consols 754—76 for money ; 153—364 
for account. Consols Pay Day. May 6. Stock and Shares Continuation 
Days, April 27 and May 12. Ticket Days, April 28 and May 13. Pay 
Days, April 29 and May 14. Mining Shares Carry Over Days, April 24 
and May 11. i 


COUNTY OFLONDON ELECTRIC SUPPLY CO. (LTD.)—The transfer books 
and register of holders of the second debenture stock of the company will 
be closed from the 17th to the 30th April inclusive, preparatory to the 
payment of the interest due May I. 

HOLSWORTHY GAS & ELECTRIC SUPPLY CO. (LTD).—The directors have 
declared a dividend of 3} per cent. 


INDO-EUROPEAN TELEGRAPH CO. (LTD.)—The directors decided at 
their meeting vesterday (Thursday), subject to final audit, to recommend 
payment of a dividend for the six months ended Dec. 31, 1913, of 17s. 6d. 
per share (making with the interim dividend already paid 6 per cent. for 
the year) and a bonus of 20s. per share, both tax free. They also recom- 
mend a special distribution of 15s. per share (tax free) out of interest 
accrued during the year upon certain investments and advance accounts. 
The dividend, bonus and special distribution will be payable on May ] to 
shareholders registered on the 28th inst. The transfer books are closed 
from April 16 to 28 inclusive. 

LAUNCESTON & DISTRICT ELECTRIC SUPPLY CO. (LTD. )—The directors 
have declared a dividend of 21 per cent. 

MEXICAN LIGHT & POWER CO. (LTD.)—O wing to the condition of 
affairs in Mexico, it has been decided to suspend the payment of the half- 
yearly preference dividend. 

MONTE VIDEO TELEPHONE CO. (LTD.)— The directors have declared 


| interim dividends for the balf-vear to Jan. 31 at the rate of 5 per cent. per 


annum on the preference shares and 6 per cent. per annum on the ordi- 
nary shares. 

NAIROPI ELECTRIC POWER & LIGHTING CO. (LTD.)—The directors have 

paid a dividend at the rate of 6 per cent. on the cumulative preference 
shares for the vears 1910 to 1913 inclusive. 
. SOUTH 10NDON ELECTRIC SUPPLY  CORPN. (LTD.)—The recent 
issue of 6,000 6 per cent. cumulative preference shares was largely over- 
subscribed and letters of allotment and regret were posted on Saturday 
last, the llth inst. l 


STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
appointed April 28 a special settling day in a further issue of 16.336 £1 
fully-paid ordinary shares and have granted a quotation to 61,988 £1 
fully-paid 6 per cent. cumulative preference shares of the British Eieclzie 
Transformer Co. 

TAUNTON ELECTRIC TRACII^ZN Co. (LTD.)—The receipts for 1913 
(including £31 brought forward) amounted to £2,775, and, after deducting 
debenture interest and £100 for renewals, there is a balance of £30 to be 
carried forward. 
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Br ires Tubes scene tn | Braziery Co per Scrap. . 
Brass Wire ..+ TEE q**000999929 ' Old Brass, clean 
i Roled Brass chcascoseess cue Old Lead, less 4lbs. cwt. .... 
y Brass Sheets "T esecseoeere , Old Z Zinc. esesnene ereesececse £ 
uj Copper Wire eee sas ces | Tea Lead. ......... esae e. £ 
Hollow Pewter . Tree £125 
" PE Blac’ Pewter. ... Ne 
t, TTD ee un OTAl PPP 
i Spy (ng .. £19 15 Aluminium (mixed) 
Mr. A. Joseph, Earl-street, Landon Toad; Subak London, S.E , quotes poi da 


April 14, the following prices of Orn METALS 


. BB ton. 


lé 
Aluminium Cuttings........ £62 O Oj Fea Lead ...........e 
x Clean Mixsd Brass s.es». £42 Old Zinc......... Nes 
Clean Copper... . eee ee eene £69 Hollow Pewter 
Brazlery Copper ... «ee . £54 Shaped Blaca Pewter . 
| Gun Metal ..... V unique ims £54 0 C Clean Copper Wire 
"ni Mr. Joteph can supply solder at the following prices per ton : Plumber's Poder (in bar 


or strip). £67; Commercial Tinman's Solder, £81; Blowpipe Solder, £94. 
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t Includes omnibuses started Aug., 1913. 
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ELECTRICAL COMPANIES' SHARE LIST. 


NAME. 


Electricity magic 


4$ per Cent. Deb. Stock (red.) . 


Do. 
Brompton & Kensington Elec. Sup. Ord.. 
Do r Cent. 
Central bc Sup.Co. po 
Charing Cross (W. End 
Do. 4$ per Cent. Pref. 
Do. 
Do. 


? per Cént. C 
Ist Deb. 


për Cent. ist 


Kent Joint Power Co 
London Elec. er Co: i 
aper ca t. a Lll. 

t. Ist vet "Deb.. 
Metropol fan Eleċtric Sypply Ord.. 


. Stock Ist Mort... 
per Cent. Mort. Deb. Stock(red.) 
Newcastle & District E. L. 44 Mt. Dp: Se | 
Do. 2nd Mort. Deb. 
Newcastle-upon-Tyne E. 's Ord.. 
5 per Cent. Pref 
43 per Cant. Ist Mort Deb. 

Do. 5 per Cent. 2nd Mort. Deb. Stk. . i 
tiNorti Metro. Elec. oe oP. 5 Morts.. 


6% Cum. P 


Do. 

Notting Hill E. L. Co. 6% ‘Non. Com. Pref. 
Oxford Electric Ord.............. 
5 per Cent. Cum. Pref. ss 
4% Deb. Stock.. 
St. James’ & Pall Mall Elec. Ord.. wa 
Do. 7 per Cent. Pref.. EE 
Do. 34 per Cent. Deb. Stock (red. dee. 
South London Electric Supply Ord.. 

5% Ist Mort. Stock (red.)........ 
South Metro. Elec. Lt. FEON Ord. 
Do. 7 per Cent. Ist Pref 
4% Ist Deb. Stock (red.).. 
Urban Electric Supply Ord.. 
5 per Cent. Pref...... 
44 per Cent. Ist Mort. 
Uxbridge & District E.S. Co. 5% Db. St 
Waste Heat & Gas Elec. Gen. Stations. . 
Westminster Elec. Sup. Ord.... 
Do. 44 per Cent. Cum. Pref. . 


Electric Railways and isi 


Bath Elec. Trams Pref. Ord... 
5 per Cent. Cum. Pref........... 
4j Ist Mort. Deb. Stock (red.).... 
B'ham Dist. Power & Trac.4} DT S1 
Bristol Tramways & Carriaze Ord.. 


4 per Cent. Deb 
British ElectricTraction6% Pf. Ord. NonGim 
Def. Ord St... idee tess 
6 per Cent. Cum Pref.. i 
7 per Cent. Non Cum. Pref... s 
5 per Cent. Perpetual Debs.... 
Do. 4f per Cent. 2nd Deb. Stock. 
Central London Ordinary Stock....... 
Do. Gtd. Assented Ord. Stock ...... 
4 per Cent. Pref. S 
4j per Cent. Pref........... 
Gtd. Assented Pref. oe Stock.. i 
Dsferred Stock. J 
gas Assented Df. Ord. 
per Cent. Debs........ 
city & Sohih London Rly. 5 per Cent. 
Pref. (1891). eseemeetoseet@espes* Geese 
(1896)... ec*09690002890920«9*509*0» 
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Do. 4 per Cent. Pref. .. 
London United Trams 4% 1st Mt. Db. St 
Mersey Con. Ord. Stock 
Mert Elec. Trams 44% Deo.” Stocs 
5 per Cent. Db. Stock.. 
Metopollten Rallway Consolidated... 


' No allowance bas been made foraccrued loterest orredempticn, 
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County of London Elec. Supply Ord..... 
. 6 per Cent. Cum. Pref s: 
Do. 4j per Cent. Deb. Stock (red.).... 
Second Deb. Stock 
Edmundson's Elec. Corp. Ord 
6 per Cent. Cum. Pref.. 
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ELECTRICAL COMPANIES’ SHARE LIST.—Continued. 


aji Price | °Rars | p "MATS | p 
Drvi- awed. PERCENT,| VIVIOEND 2 oir NAME. ed.. PER CENT. 
A O8x*D NAMES April 15 YiBLogD. Dus. DEND April 15 | Ymuosuo Due. 
Electric Railways and Tramways— Continues. 8 s. d. Telephones, B s. d. 
at. M ae ors Lands Stocks.| 63 —65 |4 4 6/ Rey, A 100, 2$ | Amer. erige vibe h. Cap. Sere 123 —126 |6 7 0 2 
St. Do. 3s Cen rence..........| 82 —B | 4 3 6| Feb, Aok 4 Do. KO 4 per Cent. 91 —94 |4 5 O| Jan, July 
St. ale Cea ote E 80 —82 |4 5 6| Feb, 4 son Dudes es —i00|4 0 0 » 
St. per Cent. Convertible Pref.....| 80 —82 | 4 5 6 |Feb, Aug b Anglo lo-Portug’se Ts d Mt. Db. Stk.| 102 —104 | 4 16 0 | Mar, Sep 
St. Do. Cent. Debenture Stock....| 87 —89 | 318 6/ Jan, July 3 Chili Tele slephone ARES DEMO Dem —7t |5 6 9| August 
St. 3] per Cent. "A" Deb. Stock....; 86 —88 |319 6] Jan, July 5% | Cuban Telephone 5% 1st Mt. Con. Bds...| 8%—914 |5 9 6 hà 
St | .. Matropo itan District ale Ord....., 231—291 i: eb, Aug 0/71 | Monte Nideo Lie hone Ord... esse j m 6 710 Nov. 
St. 15 Dc. 4$ First Pret................ ...| 84 --87 (419 9 | Feb, Aug 0/6 5 per Cen Leeeesososeeseeo 6 8 O| May, Nov 
St. Do. Assented Ext. Pref. (Int. Guar. by 4% New Yor Telephon Co. lath Gon. Mt Bds| 100 —101 |4 9 0 i 
Und. Elec. Riys. Co. of ndon, Ltd.) 74 —76 4 12 0 Feb, Aug 9 d. @eeeonevege eeoseecorn *"€0€099909900€60299€9 2l —2} 4 12 9 April, Oct 
St 3 Do. 3 per Cent. Consoltd. Rent-charge| 71 —73 | 4 2 0/ Jan, July 0/7} Bo. 6 per Cent. Cum, Pref...........| I—tt | 411 ó| April, Oct 
Stj 4 Do. 4perCent. Midland Rent-charge.. 94 —96 |4 3 4| jan, July 4 per Cent. Red. Deb. Stock.. $—8?* | 4 9 O | Jan, July 
St | 4 Do. Guar.Stock4perCent..........| 83 —86 |413 O | Mar, Sep 4i on. d of pt 44/6 Db. Stk. (red.)..| 98 —100 1410 0 an, July 
St. 6 Do. 6 per Cent. Perp. Deb. Stock esee 138 —141 4 5 0 an, july 3A ee pode! . €090:90099 ets 5 16 0 July 
St | 4 Do. 4 per Cent. Ditto ......... cooee| 93 —95 |4 1 31! Jan, kiy 2/6 S par Cont DE Pref.......... StS 4 9 O0 | June, Dec 
I| 63d. | Potteries Electric Traction Ord......... i-i, |8 0 O | Apri, C 4496 De. 44 Deb. St. Red............... 99 —101 14 9 0 an, Jule 
l| 0 Do. per Cent. Cum. Pref........... du 711 0| Feb, sug 
ât. 96! Do. Fi ng! Cent. Deb. Stock....... 84 —8 5 3 6 May, hov Financial mnvernents, 
$t.| 496 | Do. 4>per Cent. Deb. Stock..........| 66 — 514 3 Jan, July 2/0 | Globe Telegraph & Trust..........- ee. | dicit 5 3 0 DeMr Ja 
ma Dre Ee ae ee L pene Shares: eee | Se 4 86 Vx 3/0 . 6perCent. Pref..... se» ss **| sas" ge 4 12 3| Sp.DeMrJu 
Bt. eM Do. 6% Cm. In. Deb. Rd. St. ...... | M3 U5 5 E 0 A 6% |tSubmarine Cables Trust (Cert.). Pune 4 13 9 | April 
èj e | Yorkshire (W.R) Elec Trama, Odi] mat |6 10, O | June, Dx Colonial and Foreign Electric 
5/26 | Do. 6 per Cent. Cum. Pref............ 4 -d 36 9 M Railways, Tramways, &c. 
GA ili% | Do. 48 per Cent. Ist Debs........ ssa 5 4 6 | Jan, July 2/9 | Angio- tine 5% Cum. Ist Pret...... 44-43 |52 6 Aprü, Oci 
Electric Manutacturine, &c. 2/9 | Do. Cum. 2na Pref.............| *4&—*k |6 0 0| Jan, July 
St. 4k Anchor Cable Co. 44% Deb. Stock. (EEES) 93 —101 4 9 0 ce 4 Do. 4 Deb. Stock. iios a haces. a —J 4 4 9 une, Dec 
t| 1/41 | Aron Electricity Meter Ord............| 35—33 18'0 6 i %| Do. Deb. Liveceeeesseaal Pi. uh 410 0 s 
i 0/7; Do. 696 Cum. Prof........ (EREE EKERK) i-i 6 1? 5 April, Oct 5 Do. 5 Deb. Stock.. 96} —98à $ l 3 ee 
190; 5% | Do. lat Mort. Con. Dbs............. 8S —83 | 514 0 di 5% | Auckland Elec. Trams, 5% Deb. (red.).. tos m 414 3]| Jan, July 
l| .. | Automatic Telephone Mfg. Co. Ord..... l-i% 2 . 5| 4 Elec. Trms. Invest. Ord...... i- $5.00 May 
1| 0/75; | Do. 6% Cm. Pf .............- e. It—-i£ |415 0 uh 2/6 Da; S per Cent. Cum. Pref........... 44—St | 4 13 0| May, Nov 
1| 1 | Babtock & Wilcox Ord.............. 3 —3 |5 4 0l Aprii, Oct per Cent. Db. Prov. Certs....| 98 —101 |4 9 0 fan. uly 
|| 0 Do: Prete: csi wi viusae aves ceases l4—l% | 4 3 5 i 8 British dumbla EL Rly. Df. Ord.....| 117 —121 | 6 12 0 ar, pt 
5| 9/0 | British insuaisd Holaby Callas Ord. 9]—91 | 5 2 6 | July, Feb 6 Do. Pref. Ord. Stock ..............| 105 —109 | 5 10 0 | May, Nov 
5| 3/0 . 6perCent. Pref............ eres > 414 0 | Jan, July 5 Do. 5% Cum. Pref. Per. Stock ......| 102 —105 | 4 15 3 an, July 
8$.) 4 Do. 4j per Cent. 1st Mort. Deb. (red). 101 —104 | 4 6 6 | jan, July PES: per Cent. lat Mort. Dhs.......| 96 —99 "410 : 
84, | 5 Do. 576 Mort. Deb. Stock . 102 —105 | 415 3 ne, 4 ancouver Power Debs........ —98 54 12 0| Jan, July 
1| 0/73 | British L. M. Ericsson Mfg. Co, 6% P£..| #—1a |513 0 ik 4 4% Perp. Con, Deb. St.. B 490 sie 
Gt. | 44%) British Thoms'n-Houst'n 44% Ist Mt.Db. 92 —94 | 415 9 Mar, Sept 5 Buenos Lacroze Trams Ist Mt. Db.| 100 —102 | 4 18 0 | Mar, “Sept 
2 2/0 British Westinghouse 10 per Cent. Pref...! 14 —1} e+ | Feb, Aug 6% | Buenos Ayres Port & City Tram, ist 
100) o Do. 6 per Cent. Prior len Dbs. (red.) 100 —103/|[5 t€ 6 - Deb. Stock ............ eee — 73—78 714 0 Reb, Aug 
St.| 4 Do. 4 per Cent. Mort. Deb. Stock....| 73 —75 | 5 6 9 | Jan," July 2/6 | Calcutta Tramways (1 te 137,610)...... 7 —74 | 5 0 O| Mar, Sept 
St. | 5% | Brush Elec. Eng. Co. Prior Lien Deb. Stic 80 —85 | 517 8 e 2/6 | Do. 5 per Cent. Cum. Pref........... —St_ | 436 O| Jan. j y 
St. Do. 44% Perp. Ist Deb. St 42 —46 | 916 0 | Mar, “Sept 96 = 44% 1st Deb. Stock (red):.:.:.| 97. —190 | 4 10 O| Jan; july 
5/0 | Callender's Cable Con. Ord........ es 11} -1224/6 0 Of Jan’ July 1/3 City of Buenos Ayres Trams Co.(1904)Sh. St—St |410 0] F,My,A,N 
2/6 Do. 5 per Cert. Cum. Pref........... 5 415 3|]jan July 4 Do. 4 per Cent. Deb. Stock..........| 91 —90 |4 3 4 une, 
St | 44% 44 po per Cent. Ist Mort. Debs. (red.) 97 —100 | 4 10 0 ov, May 5% | Colombo Tr. & Ltg. 5% Ist Mt. Db.. 89 —93 |S 7 6| May, Nov 
8; Castner ellner Alkai Co............. 26-25 | 7 15 3| May, Nov 5% | Havana Elec, Ry. Con. Mt. 5% $1,000 50 
& 4% per Cent. Is t Mort. Deb. (red.)| 104 —107 | 4 4 0 | Feb, Aug year Coup. Bds........ccceceerecees 934—97) | 5 2 6 | Feb, Au: 
d. Consolidated Electrical Co. Ord......... i-k 710 0 5% | Hong Kong Trams. Co. 5 per Cent. 1st 
2/0 | Consolidated Signal Co........ ivan x3,” (1617 0 April, " Oct Mort. Debs. .........cccecsescccee| 86 —90 | 511 0 June, Dec 
0/74; Do. 6 per Cent Pref................. $1—íà |714 O| April, Oct .. | Kalgoorlie Elec. Trams. Sh...... * T a 
- | 8% | Crompton & Co. 5 poi Cent Ist Mort 8% | Do. Sper Cent.“ A» Deb, Stock... SIT 0 | Jan, Jay 
Debs. (red iss **. 2520€ ee 83 —85 5 17 8 Jan July ee 6 per Cent. Ditto. eeeenovece 10 —20 ee an, uly 
ee Dick, Kerr & Co. Ord. eserves AD e"c*9590 §—} 6 9 0 Sept I 0/7: Lisbon Elec. T On *e*6090900*5000060 145—114 4 7 3 ! July 
0/7: | Do. 6per Cent. Cum. Pref........... 2—3: 17 14 0 Sept. 0/7 Do. 6 per Cent. Cum. Pref...........| |8—15* 5 2 O0 | Jan, July 
.. | Edison & Swan United ("A" Sh.) (£3 pd.) i -- | Feb, Aug 3% 5 per Cent. Reg. Mort.Debs...... 95 —lu0 | 5 O 0| Jan’ jur 
oo P Do. (£5 paid)............L.ueueees. ] —1 a Feb, Aug 3 Madras Trams. 6% Cm. Pref. ....| 44-5 514 € ar, 
St.| 4 Do. 4perCent. Mort. Deb. Stock (red.)) 58 —62 |6 9 0 une, Dec 5 Do. 5% Deb. Stock . ....| 101 —103 14 17 0 | Jan, July 
$$.| 5 fDo. 5 per Cent. 2nd Deb. Stock...... 62 —67 |7 9 0 , Sept. 5 Manaoe TRA TC CA "So, Debs... 79 2 |6 2 0| Jan, July 
5% | Electric Construction Co........ ——— i—$3 | 712 0 July 5% | Manila Elec. Ry. $1,000 ox Bonds....| 984 —1001| 419 6 | Fe Aug 
Do. per Cent. Cum. Pref........... 4 —i ts 612 0 , july $1 Mexico Trams. Co. Com. St............. 63 —72 T F,My.Aug,N 
St | 4 Do. 4perCent. Perp. Ist Mort. Debs..| 76 —79 | 5 1 3 | Jan, Tu 50 Do Gen. Con. Ist Mrt. Sto Gold Bds..| 79 —83 | 6 i o Mar, Sept 
10| 6/0 | General Electric 6% Cum. Pref......... 102—103 | 5 14 8 6 Do. 6% 50 yr. Mort. Bds........ eO] 78 —83 | 74 6 Jan. July 
$t. Yrs Do. 4perCent. Ist Mort. Deb. St.....| 84 —88 {411 O ar, Sept %'. Montreal St. Ry. Sterling 4$ per Cent. 
5/1 Henley's Tele. Works Ord. .......... 134 —14$ | 510 0 Feb, Aug Debs. (1922) (Nos. 601 to 2,000) ...... 98 —100 | 4 10 0 Feb. Aug 
5| 243 | Do. 4j per Cent. Pref............... 44 —5k |4 9 O | Feb, Aug t% Do. do. (Nos. 1 to 4,602)..... SO) 99 —1001|4 9 0 j 
6t. | 4476 Do. 4iperCent. Ist Mort. Deb. Stock | 101 —103 |4 7 5 June, Dec 3 Rangoon Elec. Trams. & Supply Co. 6% 
10} 10,0; India Rubber Gut. Per., &c., Works Ord. tO} —11à | 6 10 O | Feb, Aug Cum. Pl. onsiie ceo eese cire e$ a 9—5b |5 sil Jan. july 
10| 5/0 | Do. 5 per Cent. Cum Fret........... 8(—94 |5 5 0 ia 44%} _ Do. 41% Ist Mort Deb. Stk........ 95 —97 |412 6 an. July 
420 496 Do. 4 per Cent. Debs. (red.).... eecove 96 — 4 (0) 9 April, Oct $ Rio anelro Tram, L & P Co. e*occc06 ec ae ,My.Aug,N 
' l| es | National Elec. Construction Co......... i—i T April 5 30 yr. Gold Bade ineseiseciesel 394 —99 I5 1 0 Apl. Oct 
l| e | Richardsons, Westgarth & Co., Ltd., Ord. A-— ne Nov 5 Dc 50 yr. Mt. Bnds............... 90-92 |58 6 Jun, Dec 
l| ». | Do. 6 per Cent. Cum. Pref........... ane. e May, Nov Sao Panlo Tramway, Lt., Power RONA Me ri oc " 
Gt.| 48%) Do. 44 per Cent. Perp. Deb. Stock... 96 —59 | 712 7 | Jan, July 59 P per Cent. Ist Mt. $500 Db......| 93 —101 | 4 19. 9 June, Dec 
5| «2 | Simplex Conduit 6 per Cent. Cum. Pref... 4r—5 ey n 5 dad Cent. Perp. Cons. Deb. Stock} 96 —93 | 5 1 Q0 a 
12} 36 Teeetam Con. & Mainten, xd & bonus..| 36 —33 | 5 18 0 Mar, July hae Co. lat Mt. 44% Ster. Bnds.| 38 —100 | 4 10 9 Feb, Aug 
i. 1% Gone oe Bonds (1909)....| 98 —100 : in 0 Jan, jay 
ckers, Ltd., Ord. iiie eeore sees 123—1 a 
; | o Muir er Ben toa ‘i d Preference i h a 3 i Colonial pi Electricity 8upp. y, &s. 
Do. r Cent. non-Cum. Preferr 105 —1 4 12 
100 Do. 4i per Cent. 2nd Mort. Deb. (red.) 104 —106|4 5 0 jute Dec eld Bes rs ar: T ow Qu Rae fee | EM a T 
100| 6 Do. 5 per Cent. 3rd Mort. Debs. Scrip. 105 —107 14 13 6 a v| Do T Cent. Bab. Stk. ret, "loaf ooh | 3 13 ; 
f 10| 12%] J. G. White & Co. 6% Cum. Pref.......| 144—154 |7 14 5 i Do. S oir Cant. 2nd M. CQ: —=106 | 5 0 3 | Jan, July 
T St | .. | Willans & Robinson B. 4% Cum.Pref. St. —55 h : tta Elec. Supply Oud tock. Tm wr $ 
E St| 4% | Do. 4perCent. Ist Mort. Db. St. ....| 64 —68 | 518 O | May, Nov 2% ved S% Com. ppi $ T ARS S cs 14 45: 0 April, Oct 
5 Calgary er Co. 5% Ist Mort. Bnds..| 901—924 | 5 8 0 ae 
| Telegraphs. 25 Canadian Gen. Elec. Co. Com. St.......| 109 —113| 7 1 0 e 
| 10 9/0 Amazon Telegraph . *e9090909020900299 5i—6} 7 40 une, Dec $3 Do. 7 Cm. Pf 4969... 119 —124 5 13 0 ed 
100; 5 Do. SperCent. Debs. (red.)..........] 94 —597 15 3 0 an, July 5 Castner ocmoiytic Alta C3 Gt USA} 
: St. | 30/9 | Anglo-American Telegraph Ord......... 64 —67 | 518 © | P,;My,AgN Ist Mort. Stl. Debs. .... 97 —101 | 4 19 0 | Jan, July 
: 8&|30/0| Do. Preferred ....................| 109 —1101 5 9 3 ;My,Ag,N ŝli Cond.Gas, Elec. Lt&Power of Baltimore St 105 —108 |4 3 3 - 
St. | 30 |} Do. Deferred.. 230—244 | 6 1 6| F,My,Ag.N Do. 6% Pref. St. (Cum.) ............| 113 —116]5 3 6 2 
) $t. | 4% Commercial Cable 4 per Cent. Deb. Stk. . 8% —824 417 0 | Jn Ap,Jy,O 4; Do _ 81,000 Gen. Mort. 44% Gd. Bds. . 96 —98 |4110 9 E 
t 10; 6/0 E er relied eeeoso qeecocososo —9} 16 3 0| Feb, kug Elec. Development Co. of Ontario 338—951 15 4 6 in 
! 10) 10/0 Do. Preference 10 per Cent........... 15) 168 |€ 3 O|Feb, Aug | St.| 5% | Elec. Supply Co. of Victoria 5 pər Cent 
5 2/0 Direct Span ish Ord.. Serer eeresevengre 3b—4 5 0 0 April, Oct Ist Mort. Deb. Less XXX eOrverevere 91 —94 5 6 5 Jan, July 
5| 5/0 | Do. 10 pe Cent. Cum. Pref... occcese| 74—8 6 5 O | April, Oct 0/91 | Indian lec. Sup. & Trac. Co... ..... reco &—# |453 x 
10| 2/0 | Direct United States Cable........... 66-7 |512 O0 | Ja,Ap,Jy,0 - paleo e Elec. Power & Lt. Ord....... NI we May, Nov 
| l 4% Direct West India Cable 4496 Rg.Db.(rd.) 97 —99 |4 1 O0 | June, Dec 0/71 T Cent. Cum. Pref...........| | 4—i 5 13 O | April, Oct 
St. Ad er UR up en ES i 4 F aMy,Jy,O 3! Karine quis Gold Bads Cap.St...... T za 315 6 2d 
St. 4 @ee — 6 a, , r 59 yr. "eese o. VT 4 4 " 
i St | 4> | Do. 4 per Cent. Mort. Deb. Stk. (rei) 90—98 |4 | 6 Maa Nee ^ | Madras ES, Coro no] Qm "M X 
10| 26 | Eastern Extension ............ ......| 12}—12; | 5 9 0 a, Ap,Jy,O £6 | Melbourne E.S. ne Ord. S. ERU 182 —192/6 5 0 » 
st. | 4 Do. 4 per Cont. Deb. Stock.. ........ 944—966 | 4 3 O | Feb, Aug 3/6 | Do. 7% Ist Cum. Pref... BI Si ok. 515 6 | Jan, "July 
(6| 5/0 | G.N. (of Copenhagen) with coup. No. 3.. —34 |5 16 3 | Jan, July o% Do 5% Ist Mortg. Deb. 3tocx . 1034 —1063| 4 14 O0 : 
25| 12/6; Indo-European . e| 98 —60 | 510 0 | May, Nov 5% Mexican Elec. Light Co. 5% Ist Mort. 
100| 5% | Mackay Companies Common ........-.| B5 —89 | 512 0 Ja,Ap.Jy,0 Gold Bonds ...................... 63 —68 |? 7 o| Jan, Juy 
XI 4 Do. Preference . TP PPP 70 —733 | 510 O a,Ap, Jy, $1 Mexican Lt. ee ee Com. St...... 38 —43 |9 6 0 eke [2t 
t pos Wireless Teleg. EUREN core] 34-34 |515 0 April .| $38 | Do. 7% Cum. Pref. St............... 15 —8) |4 7 6| May, Nov 
E us . Nos. 1,090,001 — 1,252,020... ...... 3l —31 T g 5% | Do. 5% ist Mort. Gold Bonds........ 77 —82 |6 2 O | Feb, Aug 
1| 3/44 Do. 7% Parting. Pr-f. .......... 24 —24 | 515 6 is 5% | Monterey Riy. L. & P. Co. Ist Mort.Db.St| 54 —59 |8 Y 6 iS 
t00| 496 | Pacific & Europ’ n Tel. 4% Guar. Dbs.(red) 38 —100 4 0 QO} June, Dec $24 | Montreal Lt., Ht. & Power Co. Cup. St| 223 —233 4 6 O | F, My, A.N 
24| 1/3 | West Coast of Am:rica..... ZIP e d$4—16€:47 9 May 5 Northern Lt. Power & Coal 5% Gd Gd. Bas.. 10 —20 d 
100| 495 | Do. 4nerCent. Deds. ........... e| 96 —99 |4 010 Jan, July £10 | River Plate Elec. Co. Ord. Stk.........| 245 —255 | 3 18 2 April 
10| 1/6 | Wear india & Panama ................ 2i —2 4 7 ©| May, Nov 6% Do. 6 per Cent. inum Pref. Stk... 103 —108 | 5 n 9 Mav 
f 10} 6/0 | Do. 6 per Cont. Ist Pref. ......... šas 9$ —10} | 518 6 ay, Nov DA Do 5 per Cent Deo Stock.......... 101 —103 | 4 17 0 Jan Jay 
10| 6/0 | Do. 6% 2nd Pref. ........... E EN 9 -9% |6 6 0| May, Nov sil Shawinigan Water & P. Co 3 1109 Cap. St 136 —140 | 4 6 OQ 
420| 5 Do. 5perCent.Debs. ........... e| 97 —9 | 5 1 0| Jan, July 5% | Do SperCent $500 Bonds..........| 107 —109 | 4 11 9 Jam, July 
10 3 kd bur si aph xd and bonus ...... 133 —137 | 5 1 0 | Mr,]u,.O,D 4$*?$| Do 4) perCon Mt Do. Leese 100 —103 |4 7 3 = 
3t, | 4% nt. Deb. Stock (red) . 354 -979 | 4 2 o | June. Dec 4$96| Toronto Power Co. 44% Db SLE LL..| 99 —101 | 4 FP 0 n 
-» 44% teria Union Telegraph Fdg.&R.E. Bad. 95 —: 41 6 7,d. ' Victoria Fails Power C Prat. Lee. id-33, (714 0} fam July 


* No allowance has been made for accrued Interest or redemption t Ex Dividend 


=i ^ 


! 


THE ELECTRICIAN. 


THE OLDEST WEEKLY ILLUSTRATED JOURNAL OP: 


ELECTRICAL ENGINEERING, INDUSTRY, SCIENCE AND? FINANCE. 


ESTABLISHED, First Series (Weekly), 1961; Second Series (Weekly), 1878. 


| | CE SIXPENCE ^15" 
No. 1,875. [ve t3] FRIDAY, APRIL 24, 1914. ERIR BIXPENOR' [539 
CONTENTS OF THE CURRENT NUMBER. Mn. FriRTH has apparently himself been troubled by the . 
doce DX mad d IE difficulties of the question he considers in his Paper, with , 
Arrangements for the Week.. 85 Switchboard Telephone the result that his information is not always clearly put, and 
naien by Tae "Con: Compbell Illustrated. °° 102 | he seldom himself draws any conclusions from the data 
siderations. By H. W. AMALGAMATION SCHEMES FOR that he gives, or makes it easy for us to do so. This incon- 
ae Electricity Supply. 9o oo. eibi um Ed ic clusiveness has, indeed, been characteristic of most of the 
Psi usd s 88 Eeti ied Eogin ering The railway Papers that have recently been read before the 
e or rminin e eory an aracteris- . i . " " 
Tatal Equivalent Reactance Qe of Elecerica Creuts Institution. It may be argued in defence of this policy: 
of an Alternator Winding, and Machinery [Christie] : that it is better not to express any definite opinions on 
and the Calculation of the Reviewed by H.H Brough. | ) p y P 
Voltage Regulation. By ton. Electric Lighting matters which are liable to change and development ; 
es mun quit "0 Ded licen ot Poce: but we think that the definite present opinions of such 
on Large Power Systems—- to Road Transport [Wim | authorities on railway working as Messrs. Roger SMITH, 
A Comparison of Estimated Tons et l'Electrolyse i | : 
"nd Observed Valses -of [Hollard]. Fowler's Me: useful, even if they had subsequently to be changed. Return-- 


chanics’ and Machinists’ 


Illumination in some Light- Pocket Book and Diary 


ing Installations. By W.C. mg to the Paper, Mr. FirtH’s main complaint seems to be 


1914 [Fowler]. 


ales B.Sc. .... 95 | "Tha Compulsory Purohase-of that many conditions of traffic working would be made 
ATTERS TELEPHONIC— Electricity Undertakings— worse, rather than assisted, by electrification. The most 
A Comparison of the Tele- | erate boude tesi sacs: JUS n eta 
graph with the Telephone ÜGRBRSPONDNNOE oan ces a 109 | efficient formation of trains is a case in point. It is not 
asa Means of Communica- Horn Lightning Arresters | 
tion in Steam Railway Hi W.Isenthel) r always (not even often) possible to use the stock ota train | 
DE Ion By M. H. T The Useof High Frequency arriving at a terminus for an outgoing train within a. 
Varitions of Bpsenh- by oR, ee reasonable time, owing to the destination and character of 
Microphones. By A. The “Standard System” of each train necessitating an individual make-up. The result 
Blondel and S. Polak. . Motors (Carl A. Lohr). . qz . 
Ilustrated ............ 99 | Radiotelegraphic Litigation in 18 that a large amount of idle mileage is necessary to convey . 
London-Birmingham-Liver- the United States. ........ 110 | empty trains to and from the carriage sidings. This idle . 


ponl Telephone Cable. By “* The Electrician” Commercial 
W.J. Hilyer. Illustrated 100 | and Industrial Section... . 113-124 
TE sc ji ee a a S 


—— 


life, it is pointed out, would be financially more serious 
under electrical conditions, as it is desirable to keep costly 
equipment in constant use ; this difficulty is only partially 
overcome by sacrificing the employment of motor cars for 


NOTES. 


a e 
The Effect of Traffic on Electrification. 
Ir might at first sight seem that the above title would be 
certainly improved by interchanging the positions of the 


Susie ist éorie d | cde 
Discussion .. .... Lees ee Lee 94 Parol a one ae H. G. Brown and FırTH would be both interesting and 
certain classes in groups, so as to leave the line clear at 


fourth and last words, for there is no doubt that we elec- Although this can be done with electric trains, 1t gives rise 
to an uneven load on the generating station. The effect 


trical engineers have in the past considered the electrifica- 
tioncafies of junctions and crossings on the train service that can be 
ton of railways purely from the engincering point of view, l l "WE 
TC worked is considered at some length, and it is pointed out 
and hàve 1gnored the existence of such operating difficulties PED 
i&arise in the every-day work: f traf du eie that, while it is true that an electric train can be split up 
ry-day working of trathe and how into short portions for use during slack hours, this advantage 


difficulties may be i tion 
y be increased or lessened by the adopti carries with it the drawback that increased siding accom- - 


of electric working. If, indeed, we have thought about 
. R ? modation is required. This is often difficult to provide. 
it at all, it has been to dogmatise as to how present con- | din provide 


ditions will be improved by electrification. But it must be | 
recognised that all railway problems are not of an engineer- Mn. FinTH's most revolutionary suggestion is, however, 
ing nature, and it would even appear that the worst of them | that in connection with the necessity of improving the load 
are not of this kind. This is the conclusion to which we | factor of suburban services. This is often very low at the 
are led after a study of Mr. H. W. Firtu’s Paper on “ The | present time owing to the poor service given at other than 
Electrification of Railways as Affected by Traffic Con- | rush hours, and the fact that even during rush hours the 
ditions,” which was read at the meeting of the Institution | rush is only in one direction. These all-day services, as 
of Electrical Engineers last night. the Brighton experiment has shown, can be advantageously 


ed 


locomotives. Again, it is often convenient to run trains : 


other times for a different class of traffic, e.g., goods trains. - 
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improved by the adoption of electric working, for increased 
traffic follows a good train service. This advantage is, 
however, to some extent counteracted by the presence of a 
peak load, whose drawbacks are similar to those met with 
in electricity supply stations. Mr. FIRTH suggests that this 
peak should be taken by steam trains, which might run in 
between the. electric trains if proper arrangements were 
made; AR analogous arrangement is, of course, to be met 
with in some generating stations where relatively old and 
imeffiemnt: plant is kept purely to take the peak, the newer 
plant being used more efficiently during the remainder of 
the 2f Hurs. This solution has its difficulties, but it cer- 
tainly seems worthy of consideration in connection with | 
other proposals which have been brought forward. Indeed, 
electrical men have now, thanks to the arrangements made 
by the Institution, a large mass of data on a side of railway 
working which has heretofore been unknown to them, and 
it is to be hoped that this information will be studied during 
the coming months, and will enable them to find a satis- 
factorv solution of the many problems. After all, to know 
our difficulties is the first step towards solving them. 


acra ncc 


Observed and Estimated Illumination. 

Ir is quite well known that, provided we have reliable 
polar curves of sources of light, fairly accurate calcula- 
tions can be made of the illumination at any point when 
several such sources are employed if reflecting surfaces, 
such as walls, are absent. This applies more particularly 
to large open spaces illuminated by arc lamps. When, 
however, we come to internal illumination the lamps which 
are used are frequently provided with reflectors, and for 
the combined arrangement, as often as not, polar curves are 
not available. Even assuming, however, that such curves 
are at hand, the reflection of walls and ceiling at once present 
a complication for which a theoretical correction is not 
easily found. It therefore becomes a troublesome matter 
to calculate illumination in such cases. This point is dealt 
with by Prof. W. C. CLINTON in a Paper read recently before 
the Illuminating Engineering Society, and reproduced in 
abstract on another page of this issue. It is interesting to 
note that under certain conditions Prof. CLINTON obtained 
very fair agreement between actual and calculated results. 
In practice, however, we doubt very much if engineers 
would care to go through such calculations. At most they 
would make a rough estimate involving a few of the sources 
of light, and we suggest that if some correcting factors could 
be given for the effect of the walls within a certain distance 
and for ceilings, assuming the use of certain reflectors, it 
would be a great advantage. Perhaps Prof. CLinton will 
provide these data at some future time for the benefit of those 
who have not sufficient leisure for elaborate calculations. 

| 


[meum dl 


The Telephone in Railway Operation. 

IN this month's Telephone Section we publish four 
articlcs, each dealing with a different branch of the subject. 
One relates to a section of telephonic work which we have 
already dealt with in other issues, in so far as it describes 
an instrument for registering the time taken to perform the 


various operations necessary to establish and clear a call 
on an automatic system. Another describes certain details 
of the new telephone cable which is being laid from London 
to Liverpool via Birmingham. This cable is to be fitted 
with Pupin coils, which, combined with the fact that the 
climatic disturbances, to which overhead lines are heir, 
should now be avoided, ought materiallv to improve the 
communication between these three places. When com- 
pleted, it is interesting to note, it will be one of the longest 
subterranean telephone circuits in the world. The third 
article is a study of the variations of speech by micro- 
phones, in which the authors point out how the same sound 
is recorded differently by different types of microphone. 
The longest article of the four deals with a matter of interest 
to railway telegraph engineers. As is well known, the 
telegraph has long been an important aid to signalling 
operations, and has further been used, more especially in 
the United States, for train control purposes, and the 
despatch of administrative messages. The main differences. 
between the way trains are controlled in this country and 
in the United States are, of course, well known to our 
readers. Within the last few years the telephone has 
begun to obtain recognition for these purposes, and in a 
Paper read recently before the American Institute of 
Electrical Engineers by Mr. M. H. CLAPP a comparison is 
made between the two methods with a view to determin- 
ing which is the more suitable. 


mme Serene 


ANYONE who considers this matter will probably begin by 
recognising the undoubted advantages of one or other of the 
systems according to his own personal predilection. But 
then he will find that the advantages of the other are 
almost as great, while a comparison of the disadvantages 
of the two systems exhibits almost the same equality. The 
telegraph is cheap and accurate, but it requires a specialist 
to work it, and can only with difficulty be used for con- 
versation. It is flexible, can be used over long distances, 
and the necessary standard of maintenance is not hard to 
obtain. The telephone allows the principals to a conversa- 
tion to communicate directly, in that it can be used by any- 
one, and is, therefore, quicker than the telegraph. It 
causes less delay in getting messages through, and in this, 
and in other ways, saves the company time and monev, 
while it is less affected by bad weather. On the other hand, 
It 1s expensive to instal and maintain and, especially when 
giving orders, can be used over only a limited distance. 
Matters being so evenly balanced it would, therefore, seem 
as if there is a field for both systems of communication in 
railway working. At least this is being found to be the case 
in this country. Between signal boxes telegraphy is still 
being, and is likely to continue to be, used in connection 
with the operation of the block instruments, and the same 
applies between certain of the administrative offices where 
it is better to communicate by means of written messages. 
On the other hand, signal boxes are now equipped with 
telephone instruments, and the same system is extensively- 


. used in connection with the “train control” now em- - 


ploved on, among others, the Great Western and Midland 
Railways. On the former railwav, for instance, 50 miles of 


line in the Birmingham district are controlled from one 


signalling are likely to move forward together, though it 
would seem that the telephone, being newer, will progress 
the more rapidly. 


Analysis of Sounds. 


RETURNING to the interesting Paper(given in abstract else- 
where) by Prof. A. BLoNDEL and Mr. S. PoLax, this deals 
with records obtained from vowel sounds by means of micro- 
phones. Everyone is quite accustomed iti these days to 
see such records from time to time, and we do not doubt 
that it has occurred to some of our readers to question the 
entire reliability of records obtained in this way. In other 
words, are two observers with different apparatus certain 
of obtaining the same result, or even the same observer with 
different apparatus? The microphone is a somewhat com- 
plicated piece of apparatus from the point of view of the 
sound which it may give out, and therefore it might be 
expected that uniformity would not necessarily be obtained. 
This point is very clearly emphasised in the investigation 
to which we have referred. It must be remembered, of 
course, that in comparing French and English records 
the vowel sounds for the same letters are different ; but 
even so there is unfortunately a marked lack of uniformity. 
This is partly due to the fact that microphones may resonate 
to one or more frequencies in the region under investigation ; 
moreover, the resonance is frequently by no means sharp. 
Damping seems generally insufficient, but it may sometimes 
be excessive so that harmonics are not reproduced. The 
microphone with carbon granules seems to be particularly 
unsatisfactory in this respect, and doubtless accounts for 


some of the variation of timbre in the transmission of speech 
by telephones. 


Royal Engineers (T.F.)—Lieut. Alex. A. Rose has resigned 
his commission in the Scottish Cable Signal Company, Scottish 
Command Signal Companies, Royal Engineers (Army Troops). 


Electric Winding Plant at South Kenmuir Colliery.—At a 
recent meeting of the Mining Institute of Scotland Mr. Wil- 
loughby M. Dunn made some remarks on the running of this 


plant, in reply to certain criticisms that had been raised. 

He said that as regards the observations made on the failure 
of supply, the plant had now been running continuously for the 
last four years, and during that time not a single moment had 
been lost owing to the supply failing. He could corrobo-ate all that 
had been said regarding the reliability of power supply from the 
Clyde Valley Power Company. ‘The escape shaft for South Kenmuir 
Colliery was } mile distant at another of their pits which had a steam 
"ug pee and this had some bearing on their deciding to adopt winding 
by electricity. With, however, the experience of the past four years 
behind him as to the reliability of the power supply, he would have no 
hesitation in equipping both shafts with electrical winding gear. Regard- 
ing the question of wear and tear to winding ropes owing to the small 
diameter of the drum, he found that their life was considerably greater on 
the electric winder as compared with any of their steam engines with 
cylindrical drums varying from 8ft. to 114 ft. in diameter. This he 
believed to be due to the steady and regular acceleration of the load 
by the electric winder as compared with the more or less erratic and 
jerking start given to the steam engine by a large number of enginemen. 


Cable Interruptions. Date of Interruption. 
Latakia—Palura ............. eee May 20, 1910 
Scalanuova—Samos ......... eee April 21, 1912 
Marmariza— Rhodes .............. eene April 21, 1912 
Poulocondore— Pontianac .................. —" July 5, 1912 
Vamaica—Colon .......... ecce June 9, 1913 
Cape St. James— Poulocondore...................-- Dec. 7,1913 
Tangier—Ceuta .......... eese Feb. 15, 1914 
Cayenne —Salinas,..........Lsieeeeeeeeene eene April 22, 1914 
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. Electric Combination Lock for Automobiles.— An electric 
office by means of a telephone system. The two methods of | 


device has recently been put upon the market in America for 
preventing the petrol engine being started unless the device is 
set at some predetermined combination. It consists of a 
clock-like instrument with two movable knobs operating the 
hands attached, and it has six electrical connections which may 
be protected by flexible conduit to prevent tampering. The 
instrument earths the battery and magneto circuits through 
an alarm bell until the hands are set to the combination. If 
an attempt is made to start the engine by turning the ignition 
switch, the electric bell sounds an alarm. 


Hammersmith Station Improvements.—A new departure 
is being made at Hammersmith station by the London Under- 
ground Railway authorities, in conjunction with the London 
General Omnibus Co., in the form of a separate interchange 
station for passengers from the railway to the 'buses. The 
motor "buses of the Barnes and East Sheen routes will now 
run into an annexe, which forms part of the new garage built 
by the London General Omnibus Co. on the Fulham Palace- 
road side of the station. The annexe contains a booking office 
and is connected by a short covered way with the platforms of 
the District and Piccadilly Railways. This innovation has been 


made principally for the convenience of residents at Barnes. 


and East Sheen who travel to town via Hammersmith station, 
and who will thus avoid the crush of people in Hammersmith 
Broadway. 


Oil Switch Fire.—A disastrous oil switch fire, which oc- 


curred some time ago at the Wyhlen switching station, near 


Basle, is recorded in a recent issue of the ^" Engineer." It was 
due to an explosion of an oil switch, with the poles immersed 
in separate oil chambers, having two breaks per pole and work- 
ing on a 40,000-volt line. The stroke was 190 mm., and the 
effective breaking distance 290 mm. ; the break took place 
280 mm. below the oil level, and the distance to earthed metal 
was 150 mm. It was indirectly caused by a thunderstorm, 
and the damage was greatly increased by the fact that, owing 
to the smoke, it was impossible to do anything till smoke 
helmets arrived. The accident was c&used by the inability 
of the switch to break the short-circuit current which flowed 
when three of the lines at a neighbouring switch-house were 
short-circuited to earth by their lightning arresters. 


London General Omnibus Company.— At the annual staff 
dinner of the London General Omnibus Company Mr. C. J.. 
Cater Scott, the chairman of the company, gave some inter- 
esting figures illustrating the huge extent to which the com- 
pany's business had grown. During the past year the Company's 
omnibuses had carried 576 million passengers—rather less than 
half the population of the world. That was equivalent to 
carrying the whole population of London 100 times a year. 
The fares paid amounted to three million sterling, and out of 
that the company had distributed £1,500,000 in wages. The 
staff numbered 18,000 men, and with those of the allied 
concerns, totalled nearly 20,000. In the London area they 
had 500 miles of route, worked by over 3,000 "buses and 10,000 
drivers and conductors. The total distance run in the course 
of a year by the company's ‘buses amounted to 105 million 
miles. 


Electric Heating of Water Pipes to Prevent Freezing.— 
By keeping currents of several hundred amperes flowing con- 
tinuously through water pipes which otherwise would have 
been in danger of freezing it was possible to continue con- 
struction work on the hydro-electric development of the Cedar 
Rapids Mfg. Power Co., near Quebec, without interruption 
during even the coldest days of the past winter. The lin. 
pipes thus protected supplied water for the steam shovels and 
were laid above ground, as continuous shifting prevented them 
from being buried. Current for the pipe circuits was obtained 
from a bank of transformers stepping down from 2,300 to 220. 
and 110 volts. The pipe connections consisted of copper 
wires wound around the ends of the pipes and buried several 
feet in the earth to prevent the pipes from freezing below the 
connections. When the temperature was below zero, and even 
as low as — 27°F., it was found that 40 kw. at 220 volts would 
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keep 1,500 ft. of lin. pipe from freezing, even with water 
‘standing in it. A 1,000 ft. pipe required 20 kw. at 110 volts. 


Purification of Clay.—An electrical method of purifying 
clay, invented by Count Schwerin, is described in the 
“ Bulletin " of the Imperial Institute. In the, usual process, 
which is very lengthy, the raw material is made into a thin 
paste with water, and the heavier impurities are allowed to 
settle out. When the impurities are finely divided this is not 
always effective. In the new process the paste, to which is 
added a small amount of electrolyte, is run through a machine, 
which consists of a semicircular trough, in the centre of which is 
a revolving metallic drum, forming the anode. A wire 
screen, situated underneath the drum about $in. from it, is 
the cathode, and a pressure of about 60 to 100 volts is applied. 
By this treatment the pure clay collects on the slowly revolving 
drum, and the impurities become attached to the screen, from 
which they are removed bv a continuous worm. As the inner 
drum rotates the pure clay rises to the top in the form of a 
continuous blanket about 1} yds. wide and } in. thick. 


Electric Iron Ore Smelting at Trollhattan.—The result of 
smelting operations at Trollhattan, Sweden, from January 1 
to December 31, 1913, is given in the “ Engineering and Mining 
Journal " as follows :— 

Lump ore used, kilograms ..........essesesesssreessorereeseresessssoas 
Slig (19 per cent. of ore), kilograms.. ................ esee 
Total ore, kilograms 


9,381,980 
2,182,575 
11,564,555 


606698690 4098900922605229500602890689»9005209090090622929* 


Limestone (unburnt) (8:6 per cent. of ore), kilograms ......... 1,001,155 
Total charge, kilograms - 222.5 bud e teat aenea eaae haeres 12,565,710 
Charcoal; hl. 1 ruota dir aoro eats RAEET EM SU EE ETS 175.023-5 
Pig iron produced, kilograms ................ eee 7,333,995 
Pig iron produced in per cent. of ore .......... cece eee eee 63-42 
Pig iron produced in per cent. of charge ......................... 58-37 
Charcoal used per ton of pig iron, hl.................. eee 23-95 
Time required for operating, hours................. eee 7,970-6 
Time required in stoppages, hours ............ eee 189-4 
Average load, kilowatts ..... oie eroe veo nta rane denen ds 1-808 
Kilowatt-hours for works (including motors and light)......... 15,838,250 
Kilowatt-hours for works per ton of pig iron ..................... 2-160 
Kilowatt-hours for smelting plant per ton of pig iron.......... 2-116 
Pig iron, result per horse-power (power as for the whole of the 

works tond ooo ciae eben Eae Qa Be coves E E EED 2-08 
Pig iron, result per horse-power (power as forsmelting plants), 

LIAC rH cee Senet one Gat ook eae ees Nae nawen ee bekese 305 
Electrode consumption per ton of pig iron, gross, kilograms ... 4-64 
Electrode consumption per ton of pig iron, net, kilograms ... 4-14 


International Standard of Resistance for Copper.— Pub- 
lication No. 28 of the I. E.C. on the “ International Standard 
of Resistance for Copper ” has recently been issued, and should 
prove of considerable interest to the electrical industry. Until 
quite recently there has been a lack of uniformity in the values 
adopted in different countries as the standard for annealed 
copper, arising in the main from the varying interpretations of 
Matthiessen's original work for the British. Association Elec- 
trical Standards Committee published in 1864, on which ulti- 
mately the various values were based. Although the differences 
have not been very great they have been sufficiently large to 
prevent the various national tables for copper wires being 
entirely comparable. In order to help forward the establish- 
ment of this international standard an investigation was 
carried out by the Bureau of Standards of Washington at the 
request of the American Standards Committee ; this is fully 
described in Bulletin 31 of the Bureau, and formed the basis 
of the international agreement now arrived at. In May, 1912, 
certain definite propositions, based on the experiments carried 
out by the different national laboratories, were considered by 
a Special Committee of the I.E.C. then sitting in Paris. These 
propositions were subsequently circulated to the national 
committees of the I.E.C., and at Zurich in January, 1913, they 
were agreed to in principle, Dr. R. T. Glazebrook, and Prof. P. 
Janet (of Paris) kindly undertaking to prepare the final wording 
of the different clauses in consultation with the Bureau of 
" Standards of Washington and the Reichsanstalt of Berlin. 
The report was ratified at the Plenary Meeting of the LE.C. 
held in Berlin in September last, at which 24 nations were 
represented. .It can be obtained from the General Secretary 
of the I.E.C., 28, Victoria-street, Westminster, S.W. by send- 
ing a P.O. for 2s. 1d. 


Unattended Hydro-electric Plant.— An instance of a hydro- 
electric plant which is operated without an attendant appears 
in an American contemporary. The water supply for the 3,000 
kw. steam plant of the Greenfield Electric Light & Power Co. 
(U.S.A.) is obtained from a stream known as the Green River, 
which is dammed so as to form a pond of approximately 10 
acres in area. As 1t was found necessary to build a new dam, 
it was suggested that a small amount of power could be obtained 
from the dam, which has a height of 11} ft. and a spillway of 
160 ft., provided the operating expenses could be kept low. After 
due deliberation a 24 in. double-runner horizontal waterwheel 
was installed and belted to a 100 H.P. three-phase 2,300-volt 
squirrel-cage induction motor, the motor being driven above. 
synchronous speed so as to operate as an induction generator. 
The waterwheel is controlled by a governor, which keeps the 
no-load speed about 15 per cent. above normal, so that while 
normally the wheel runs at full gate opening, if the load drops 
off for any reason the set will not run away. The motor is 
connected through an automatic switch and meter to the 
2.300-volt distribution line of the company. Ordinarily there 
is sufficient load on this line to absorb the output of the in- 
duction generator. At times of light load the output of the 
generator is fed back to the main station busbar. Ifthe switch 
on this feeder at the main station should open for any reason, 
the induction generator loses its excitation, but still keeps 
on running. When the switch is closed the generator becomes 
energised and immediately picks up its portion of the load. 
The process of starting up is simplicity itself ; the wheel being 
started and the machine brought up to approximately synchro- 
nous speed, the switch 1s closed and the operation is complete. 
Provisions are made for operating one runner of the wheel 
separately in times of low water. The normal attendance of 
this plant is limited to a visit three times a day, at the shift 
changes in the main plant. The operator simply stops at the 
plant on his way to work, reads the meters, feels the bearings 
and observes the general condition of the machinery, racks, &c. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following ;— 


Mr. A. E. Clayton contributes an article on “ A Method for Deter- 
mining the Total Equivalent Reactance of an Alternator Winding 
and the Calculation of the Voltage Regulation." (p. 90). 

The second of a series of articles on “ The Compulsory Purchase 
oflElectricity Undertakings’ appears on p. 108. 


Our Telephone Section contains the following articles: ** A Com- 
parison of the Telegraph with the Telephone as a Means of Communi- 
cation in Steam Railway Operation," by Mr. M. H. Clapp (p. 96) ; 
“ Variations of Speech by Microphones," by Messrs. A. Blondel and 
S. Polak (p. 99); ©“ London-Birmingham-Liverpool Telephone Cable," 
by Mr. W. J. Hilyer (p. 100) and “ Traffic Studies in Automatic 
Switchboard Telephone Systems," by Mr. W. Lee Campbell (p. 102). 
An abstract of a Paper on “ Electrification of Railways as Affected 
by Traffic Conditions," which was read by Mr. H. W. Firth at the 
meeting of the Institution of Electrical Engineers last night, is given 
on p. 86. 

Our leading article deals with ‘ Amalgamation Schemes for 
London Electricity Supply " (p. 104). 

Companies Meetings and Reports.—Mcetings of the Brush Elec- 
trical Engineering Co., Direct United States Cable Co., Indian Elec- 
tric Supply & Traction Co. and Weston-super-Mare and District 
Electric Supply Co. are reported. The directors’ reports abstracted 
include those of the Anglo-Argentine Tramways Co., Cork Electric 
Tramways & Lighting Co., Deutsch-Atlantische Telegraphengesell- 
schaft, Indo-European Telegraph Co., Johnson & Phillips, Kal- 
goorlie Electric Power & Lighting Corporation, Oriental Telephone 
& Electric Co. and Willans & Robinson (pp. 121 & 122). 


PERSONAL. 


On the occasion of the retirement of Mr. Geo. Raymond, M.V.O., 
Superintendent of the Eastern Telegraph Co. at Corfu, the staff 
presented Mr. Raymond with a silver cup on a plinth suitably 
inscribed expressing .their regret at his departure, and their good 
wishes for a long and happy life. 
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. APPOINTMENTS VACANT AND FILLED. 


The Council of Rutherford Technical College, Newcastle-upon- 
Tyne, require a lecturer on electrical engineering. Commencing 
salary £160 per annum. Applications by first post April 27 to the 
secretary, Mr. Spurley Hey. See also an advertisement. 

Shanghai Municipal Council require an assistant mains engineer 
(salary 250 taels—about £30— per month), and also a mains foreman 
(200 taele—about £2—per month). Applications to Messrs. Preece, 
Cardew & Snell, 8, Queen Anne's-gate, Westminster, S.W., by 
April 30. See also an advertisement. 

A large motor manufacturing firm in Manchester district require 
several junior engineers for their contract department. See adver- 
tisement. 

There are a few vacancies on an electric railway for pupils and 
premium apprentices. See advertisement. 

A junior instructor is required by a London Correspondence 
Instruction Institution to correct papers on electrical subjects. See 
advertisement. 


A sales manager is required by an electrical manufacturing com- 
pany. See advertisement. 


À superintendent is required for the Rangoon power station of the 
Rangoon Electric Tramways & Supply Co. Commencing salary 
R.500 per month. Applications to the secretary, 3 and 4, Great 
Winchester-street, London, E.C. 

A lecturer in physical chemistry is wanted for the Victoria College, 
Stellenbosch, South Africa. Salary £300. Applications to the 
Secretary to the High Commissioner for South Africa, 32, Victoria- 
street, London, S.W. 

A resident engineer is required to supervise the construction of a 
high. power wireless telegraph station in Egypt. Applications to the 
Secretary, G.P.O., London, E.C., by April 29. 


For the position of gas and electrical engineer at Malvern, in suc- 
cessicn to Mr. W. H. Johns, the following three candidates were 
interviewed by the Council on Tuesday :— 

Mr. R. A. S. Browning, assistant engineer and works superintendent, 
Birmingham Gas Works; Mr. Walter Gregson, superintendent of East- 
croft Gas Works, Nottingham ; and Mr. S. Trow Smith, engineer and 
manager of Leek Urban Council's gas department. Ultimately Mr. Trow 
Smith was selected. The salary is £350, rising to £400. 

Worthing Corporation have appointed Mr. H. A. Best, of Worksop, 
as assistant electrical engineer. 


INSTITUTIONS AND SOCTETIES. 


Institution of Electrica] Engineers.—We understand that another 
candidate for election to the Council of the Institution of Electrical 
Engineers has been put forward in the person of Mr. Haydn T. 
Harrison. 

Institution of Civil Engineers.— The twenty-second “James 
Forrest " lecture will be delivered by Mr. F. W. Lanchester on 
Tuesday, May 5th, at 9 p.m., on the subject of " The Flying Machine 
from an Engineering Standpoint."' 

Birmingham and District Electric Club.— At a recent meeting of this 
club Mr. E. A. Hildage read a Paper on the " Selection of Chain Gear- 
ing " in which he stated that the chicf factors affecting the question 
of chain gears were power, speed, gear ratio, the position of the drive, 
the distance between the shafts, and the direction of rotation. Much 
valuable information was given on the design of chain drives, and 
convincing examples showing the eavings in power and the increased 
efficiency obtained were given. The importance of adequate lubri- 
cating arrangements and the advisability of gear cases, where pos- 
sible, was emphasised as affecting the life and satisfactory running 
of the chain. Figures were submitted showing that in many cases 
the first cost of a chain drive was lower than a belt or rope drive, 
e the life of a chain was invariably greater than the life of ropes 
or belts. 


_ International Electrotechnical Commission.—At the Berlin meet- 
ing of the LE.C. held in September, 1913, an account of which 
appeared in our issue of September 12, 1913 (p. 934), it was agreed that 
meetings of the (International) Special Committces should be held in 
Madrid towards the close of the present month. These Special 
Committees deal with Symbols, Standardisation Rules for electrical 
machinery, Nomenclature and Prime Movers for electrical plant. It 
has, however, been found impracticable to hold these meetings at the 
present time, and they have, therefore, been postponed until the 
autumn. It is probable that they may take place in London. This 
extension of time will enable the National Committees to consider 


in detail the various proposals which will be discussed by the Special’ 


Committees, and it should have the additional advantage of thus: 


simplifying the work of the delegates. 

International Electrical Congress at San Francisco.—Mr. A. G. 
Collis has been invited to contribute a Paper to this Congress, and is 
taking as his title “The Effects of RupturingAlternating-current and 
Direct-current Circuits." 


Igranie Engineering Scciety.— At a recent meeting of this Society 
Mr. H. H. Ragley read a Paper on ‘ Automatic Temperature 
Control" in which he dealt with the problem of automatically 
controlling motor-driven refrigerating plants, to maintain a constant 
temperature in the refrigerating chamber. 


EDUCATIONAL NOTE. 


Faraday Ecuse Eleetriez] Engineering College.—At the recent 
examination for entrance scholarships held at Faraday House, Mr. 
W. G. Radlev. of Leeds Modern School, was awarded the Faraday 
Scholarship of 50 guineas per annum, tenable for two vears in college 
and one year in works, and Mr. C. H. B. Ewbank, of Epsom College, 
the Maxwell Scholarship of 50 guineas per annum, tenable for one 
year in college and one year in works. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, April 24th (to-day). 
NORTH-WESTERN SECTION OF THE JUNIOR INSTITUTION OF ENGINEERS. 
7:45 p.m. Meeting at the Municipal School of Technology, Man- 
chester. Paper: ‘‘ Some Notes on the Use of Chain Gearing,” 
by Mr. H. T. Hildage. 


INSTITUTION OF MECHANICAL ENGINEERS. 

8 p.m. Mecting at Storey’s Gate, St. James’s Park, London, S.W. 
Paper on ‘‘ Application of Electrical Driving to Existing Rolling 
Mills," by Mr. L. Rothera. 

STUDENTS’ SECTION OF THE INSTITUTION OF CIVIL ENGINEERS. 

4 p.m. Meeting at Great George-street, Westminster, S.W. Frame 
Thomson Lecture on “ Engineering Contracts," by Mr. A. A. 
Hudson, K.C. 

MONDAY. April 27th. 
NEWCASTLE STUDENTS’ SECTION OF THE INSTITUTION OP 
ELECTRICAL ENGINEERS. 

7:30 p.m. Meeting at the Armstrong College of Science, Newcastle. 

Paper on “ Electric Ship Lighting,” by Mr. B. S. Orme. 
TUESDAY, April 28th. 


Royat INSTITUTION. 

3 p.m. Meeting at  Albemarle.street, Piccadilly, London, W. 
Lecture on “ Problems of Physical Chemistry : (2) Structure of 
Matter at Low Temperatures." bv Dr. Walter Wahl. 
COLONIAL SECTION OF THE ROYAL SOCIETY OF ARTS. 

4:30 p.m. Meeting at 18, John.street, Adelphi, London, W.C. 
Paper on "“ The Administration of Imperial Telegraphs," by 
Mr. Charles Bright. f 

MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:30 p.m. Annual General Mecting at the University, Manchester. 

Lecture by Prof. J. A. Fleming, F.R.S. 
INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Annual General Meeting at Great George-street, West- 
minster, S.W. 

WIRELESS SOCIETY OF LONDON. 

8 p.m. Meeting at the Institution of Electrical Engineers, Victoria 
Embankment, London, W.C. Paper on “ Radio-telegraphic 
Measurements," by Dr. J. Erskine-Murray. 

WEDNESDAY, April 29th. 
STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:45 p.m. Annual General Meeting at Victoria Embankment, Lon- 

don, W.C., followed bv a discussion on the " Students’ Section." 
FRIDAY, May ist. 
JUNIOR [INSTITUTION OF ENGINEERS. 

$ p.m. Meeting at 39, Victoria-street, Westminster, S.W. Paper 
on “The Control and Organisation of the Engineering Pro- 
fession," by Mr. S. T. Robson. 


LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Col. H. M. Lear. 

Monday, May 4th, “ A" Company.— Technical Instruction 7 to 10 p.m. 
Miniature Range Practice, 7 to 9 p.m. 

Tuesday, May 5th, “ B " Company.—Technical Instruction, 7 to 10 p.m. 
Miniature Ranye Practice, 7 to 9 p.m. 

Wednesday, May 6th.— Musketry at Purtleet from 1 p.m. to dusk. 

Thursday, May 7th. “ € " Company.—Technical Instruction, 7 to 10 p.m. 
Miniature Range Practice, 7 to 9 p.m. 

Friday, May sth, " D” Company.—Pechnical Instruction, 7 to 10 p.m. 
Miniature Range Practice, 7 to 9 p.m. 

Saturday, May 9th.— Headquarters will be open for regimental purposes 
only from 10 a.m. to 12 noon. 
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ELECTRIFICATION OF RAILWAYS AS AFFECTED BY 
TRAFFIC CONSIDER ATIONS.* 


BY H. W. FIRTH. 


The application of electric traction to any extensive section of any 
of the large trunk lines of this country is a problem of great com- 
plexity. The technical aspects of electric traction from the electrical 
engineer's point of view have been considered fairly fully both by this 
institution and by other engineering societies, but the consideration 
of traffic questions has not had the attention that it mesits. The 
clectrification of a tube line, or similar property where the whole 
of the business is of one character. is comparatively simple ; but the 
traffic problems which have to be considered in the case of trunk 
lines—- problems almost, if not entirely, independent of the system of 
electric traction adopted—are complex and not easy to solve. The 
main difficulty arises frcm the fact that traffics of widely varying 
character have to be handled over the same rails. The business of a 
great railway does not consist merely in passenger transportation, 
but comprises numerous services all of which must be performed as 
economically and expeditiously as possible, and some of whicn are 
more or less conflicting. The working is rendered more difficult in 
some cases by being largely seasonal. In the summer-time the sea- 
side or other holiday expresses are more numerous. In some in- 
stances the time of maximum pressure of this traffic occurs at or 
about the same time as that of maximum pressure of suburban busi- 
ness. For London termini, at any rate, it is an important point, and 
the conjunction of the two maxima, notably about 12:30 p.m. to 
1:30 p.m. or 2 p.m. on Saturdays, considerably increases the difti- 
culties. There are few termini where sufficient room is available for 
carriage storage to any large extent, and consequently carriage stock 
has to be kept at sidings some way out, so that for these holiday ex- 
presses (and for other passenger services also) an empty-carriage train 
has to be run from or to sidings to or from the terminus as the case 
may se. A main.line train also requires more time than others for 
loading luggage, mails, bicycles, &c., and therefore occupies the 
platform for a greater time than a suburban train. 

A difficulty experienced in the case of local traffic is the fact that 
rolling stock cannot always bc reserved for one service only. A train 
may have to operate on one trip as a slow train, calling at stations 
the average distance apart of which is less than one mile, and it miy 
be desirable on other trips to run the same train at a higher maximum 
‘speed for considerable non-stop runs. The widely varying speed 
characteristies of these services renders it necessary to give very 
careful consideration to the motor characteristics and gear ratio, and 
the author would suggest that the attainment of a more flexible speed 
Characteristic of the motor, either by partially shunting the series 
field of the ordinary series motor as has been suggested, or by some 
other means such as separate field control. is very desirable. The 
former method has been to some extent used, but the latter does not 
appear to have received the attention from designers which, in the 
opinion of the author, it deserves. This question of the use of rolling 
stock in different services is a very important matter for lines having 
both a heavy suburban business and also a heavy scaside excursion 
traftic. On summer Sundays and Bank Holidays when the suburban 
business is greatly reduced, the seaside excursion trains are largely 
formed by suburban stock, in the first place in order to economise 
stock generally, and, secondly, because the great seating capacity 
of suburban stock lends itself to the satisfactory carrying of such 
traffic. On some railways the mileage thus run by suburban stock 
in non-suburban trips is as large as 80,000 or 100,000 miles per annum. 
Under steam conditions this flexibility in the use of rolling-stock is 
of course easily attained, and any kind of carriage can be handled by 
any kind of locomotive. To electrify the whole of the suburban 
trains may, therefore, necessitate the provision of spare stock for 
such trips as those mentioned above, unless the more im»ortant 
sections of the seaside traffic nearest to London are themselves 
electrified. The nearer seaside resorts—those 50 or 60 miles from 
London—are becoming increasingly popular as residential neigh- 
bourh vods for London business men, and a large residential traffic is 
beinz built up. The conditions mentioned above may, in the 
author's opinion, have some weight in causing the electrification of 
‘such seaside traffic to be considered. There are consequently very 
considerable difficulties owing to the above-mentioned conditions in 
the provision of adequate accommodation for all classes of traffic at 
the “ rush " hours, and the problem is very different from that of 
handling urban or suburban passenger traffic pure and simple. 
Whatever the future may bring in the way of nuin line traffic, the 
heavy inner suburban and outer suburban passenger traffic in the 
neighbourhood of London. and the suburban and inter-urban busi- 
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* Abstract of a Paper read before the Institution of Electrical Engi- 
neers yesterday evening. 


ness round other great towns, are at present the main subjects for 
consideration of those now studying the electrification of steam lines. 

There is no hard and fast line of demarcation between “ inner 
suburban," * outer suburban," and * main line " passenger services, 
A " slow main-line " train miv, in the course of a journey of, say, 100 
miles deal with all three kinds of traffic. The present author is of 
opinion that the term " miuin-line traffic " or " main-line service ` 
should be strictly limites to those services serving widely scattered 
communities quite distinct from each other, and having no regular, 
all-the- year-round, residential. social, or amusement traffic. The 
author considers that the true main-line business cannot be pro- 
fitably clectrified at present except under exceptional circumstances, 
but the outer suburban traffic must be carefully considered whatever 
its length of run, because in many cases there may be great possi- 
bilities of obtaining by electrical means a considerably increased 
revenue, apart from the residential regular daily business, at com- 
piratively small extra cost, especially in the case of seaside resorts 
with considerable traffic " down " in the morning and * up " in the 
evening. 

Under present conditions not only do the trains on one branch or 
portion of a system differ in make-up from those on another, but 
frequently almost every individual train will have a particular 
formation. "The result is that thc particular vehicles forming an 
“up ` train due in a terminus at, say, 4 p.m , most likely cannot form 
the 4:30 p.m. * down " train to some other point, as its formation is 
not suited to the particular requirements. Consequently it has to 
run out to the car sidings as empty cars, and return to the terminus 
also as empty cars at some other time for a down journey suitable 
to its formation, or else it has to be split up and re-formed at the car 
sidings. There are three results from this: Low mileage of vehicles 
in profitable work; considerable light (unpzofitable) mileage and 
cost of haulage ; in congested terminal districts very serious occupa- 
tion of the limited line accommodation by non-pzying car trains to 
the exclusion of paying passenger trains. If clectritication of this 
class of traffic takes place the situation is—financially—more serious. 
While it is obviously undesirable not to obtain the fullest possible 
mileage out of every car cven now, it is impossible to consider in- 
stalling expensive electric equipment on cars so utilised for only a 
fraction of the possible time. The use of electric locomotives instead 
of multiple-unit equipments may be suggested as a remedy for this, 
but many of the extra suburban services-—to places 40 or 50 miles 
distant—really call for multiple-unit working if the full operating 
advantages of the electrification of these services— partieula7ty at 
crowded termini—are to be reaped. The problem of improving this 
feature of working is not easy of solution, but it is in the author's 
opinion, worth a great deal of study even under present steam condi- 
tions, and in some electrification projects may be of almost vital 
importance. The number of car trains between the terminus and 
the car sidings comoared with the number of passenger main-line 
trains may be some 80 per cent.—7.e., if all carriage-train working 
could be eliminated this section of line could handle 80 per cent. more 
passenger-carrying trains. The solution, if one be possible, must be 
looked for in two directions : (I) Standardising the trains on different 
services as much as possible ; (2) a bold re-timing of trains to elimi- 
nate a good proportion of the same.  Re-timing of suburban trains 
(using the term * suburban ` in its broadest sense of daily season- 
ticket travel irrespective of distance) is not easy, as the exigencies of 
business demand the arrival in town of large numbers of people at a 
more or less fixed time. More flexibility of timing of purely main- 
line trains can be allowed, but any alteration affects branch services 
and connections all down the line: although the use of train dia- 
grams enables the whole service to be viewed quickly, the re-timing 
of the general traffic of an important line is not one to be lightly 
undertaken. The present practice of '* bunching " main-line trains 
so as to lcave the track free at certain periods for slow passenger and 
goods trains results, even under steam conditions, in a bad platform 
load factor, and undez electrical conditions would be very dis- 
advantageous. 

The fixing of the limit of the zone in which electric working is to 
supplant steam traction involves both technical questions and traffic 
considerations. From the latter standpoint it includes the further 
question of what classes of traffic shall be electrically worked, as well 
as the distance over which electric working is to take place. If any 
satisfactory results from a traffic point of view are to be obtained by 
electric traction, it appears imperative to electrify at any rate all 
suburban and local passenger traffic (with the possible exception of 
some “rash hour" steam trains as mentioned below) within a 
certain zone in order to standardise the acceleration and schedule 
speed of these classes of traflic, and thus get by uniformity the 
greatest capacity out of a given line, although it miy appear in 
studvinz a complicated suburban electrification sehem >? that som* 
of the small>r services are not sufficiently impcriant or remunerative 


ee 


N 


ee 


Qe ED 


to warrant electrification from the point of view of the increased 
revenue possible. Provided some satisfactory system can be adopted 
of so sectionalising the traffic as to ensure at any rate at " rush 
hours ` that traffic on a given line is almost, if not quite, all of the 
same eharacter as regards acceleration and schedule speed, there 
seems no good reason at the moment to anticipate the electrification 
of the main-line business in the congested area. Where, however, it 
i: impossible to prevent a general intermingling of traffic of varying 
sped characteristics in the densely crowded area, it may be neces 
sary to consider what may be termed terminal clectrification—-i.e., 
the electric handling of all traffic, whether goods, main-line passen- 
ger, or suburban passenger, within a certain zone. 

On a line where all the traffic is of much the same character, where 
the rates of acceleration and braking are of the same order, and the 
length of the train unit is fairly regular, a service of trains at very 
«lose intervals can be maintained and the block signalling can be 
designed very closely for the conditions. On stretches of line, how- 
ever, Which have to accommodate at various times high-speed ex- 
presses of perhaps 450 tons at 60 or 70 miles per hour, long heavy 
gcods trains 380 yds. or 400 yds. in length, or light suburban or local 
trains of only a few coaches, the block sections must be so propor- 
tioned as to give ample distance, having regard to gradients, curves, 
junctions, and other features, for the pulling up of the longest and 
heaviest trains. Although in parts of the more densely crowded 
system3 the lines are usually doubled or trebled, it is obviously not 
possible in general to allocate a given line to suburban working pure 
and simple, and to signal it so that this type of traffic alone shall be 
accommodated ; consequently, even if the lines can be sectionalised 
s0 as to keep the varying traffics more or less apart, the lines allo- 
vated to suburban business must still be so signalled as to be capable 
of accommodating other trains. The shortening of sections is, how- 
ever, not always so important as the elimination of flat junctions and 
complicated crossings, and if something can be done in this latter 
Tespect a very considerable suburban service can be run (especially 
whore long suburban trains are required for the traffic) while still 
having signalling capable of passing other kinds of traffic when the 
suburban rush is over. This may operate in an important way in 
the case of electrification of a railway where the main-line and 
suburban passenger trains have to run over the same metals for part 
of the journey. In many cases such lines near the terminal area are 
signalled for express speeds, while such speeds cannot be consistently 
maintained by the main-line trains at busy times owing to the inter- 
mingling of suburban trains of lower speed characteristics. The 
average speed of these main-line trains is, therefore, in practice not 
as high as the signalling is capable of allowing for, and the block 
sections are therefore unnecessarily long. In the author's opinion 
there are many lines carrying a dense service of trains of varying 
speed characteristics over sections originally signalled for high speeds 
where a speed limit of, say, 30 or 40 miles per hour on main-line 
trains would enable a much greater frequency of trains to be operated 
Without reducing the average speed of these main-line trains by 
more than a small amount. The same question of the proper adjust- 
ment of the length of the block section and the speed of trains applies 
in cases where two lines converge into one. If properly signalled 
and graded as to speeds, one line in the busy section where speeds 
cannot be high may adequately feed two branching sections of line 
in the outlying area where speeds can be high. Although these 
principles are to some extent applied on existing lines, the important 
benefits of careful and scientific grading of speed have not, so far as 
the author is aware, been utilised to the full extent, and could in 
many cases be applied so as materially to increase the capacity of our 
present lines whether electrically or steam operated. 

One of the most usual difficulties in a general suburban service 
‘over a complicated line is the delay of a train at a junction or cross- 
over from one line to another, and the length of time taken on re- 
starting to clear the junction or cross-over points. "The effect which 
the high acceleration of an electric train has on shortening the time 
of crossing, and thus facilitating the clearance of roads for other con- 
flicting trains, is important, but the delay to traffic even in this case 
is Serious. The number of trains which can be worked over a flat 
Junction depends on many variables, on the speed and length of 
trains, on the curves and gradients of the converging lines, and on the 
Proportion of the total trains which diverge and therefore cut off 
other trains. As it is difficult to find two junctions where the condi- 
tions are the same, every junction must be studied separately in 
order to arrive at the " junction factor,” which is the relation be- 
een the number of trains per hour that can be run over the flat 
Junction compared with the number possible on a plain road. The 
fewer the number of trains diverging at the junction in proportion to 
the whole, the higher the junction factor; but it may be taken that 
this factor with a fair proportion of splitting of train services on to 
the two legs of the junction is very rarely as high as 0-8, and in 
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general is more of the order of 0-75. Although a greater service can 
be worked electrically over such junctions than is possible with steam, 
the introduction of even one such junction may reduce the capacity 
of the line, while if many such junctions are present close together 
the reduction of capacity is almost certain to be serious. [n serious 
cases of complication it will be found that the number of additional 
trains which can be run even electrically is reduced greatly as com- 
pared with the number possible on the plain portions of the line, 
often so reduced as to prevent the attainment of an improvement of 
service commensurate with the outlay on electrification. Some 
lines, like the Great Northern and the London & South-Western, are 
fortunate in having many flying junctions by which much confliction 
of trains is avoided, and in these cases the increased train frequency 
possible with electric traction, owing to superior acceleration, can 
be taken full advantage of, as the “ junction factor ` of a flying 
junction is unity, and, what is equally important, the length of the 
train can, therefore, be kept within reasonable limits. Where mixed 
traffic has to be worked over flat junctions it is not possible to have so 
high a frequency, hence the size of train must be increased. Unfor- 
tunately, the majority of big terminal systems have grown up 
gradually, and have developed in ways somewhat unexpected when 
the lines were originally designed. Additional branches have been 
connected to the lines, and these connections have in a great number 
—in fact, in the majority—of cases been laid out as flat junctions 
where the trains must conflict. 

It is futile to spend large sums of money on electrification unless a 
proportionate increase in service capacity is attained, and in the 
author's opinion there are numerous cases where electric traction can 
only be introduced to give its best advantages and to be an economio 
success if steps be taken to simplify some of these conflicting junc- 
tions by means of fly-over lines. This is particularly the case where 
trains of different speed characteristics conflict, as where main-line 
and suburban services have to be intermingled. As a case in point, 
the electrification of the London & North-Western line has led to the 
introduction of à burrowing line at Chalk Farm in order to avoid the 
crossing of Broad.street- Watford trains with Euston main.line 
services. The amount of work carried out by the District Railway 
at Earl's Court and elsewhere is also well known. It has also re- 
cently been reported in the Press that the London & South-Western 
Railway is considering the provision of a fly-over between Vauxhall 
and Waterloo in order to prevent the suburban electric trains inter- 
mingling with main-line trains. In the author's opinion, there are 
many cases where it will be found that the introduction of flying 
junctions and the consequent simplification of working will enable 
electric traction to give a satisfactory and paying increase in facilities, 
where at the present time with flat junctions the expenditure of 
capital for clectrification would not give a reasonable return. As the 
capital cost of electritication (as regards cables, sub-stations, and the 
contact conductors, at any rate) does not vary proportionally to the 
train frequency, and is broadly speaking of the same order for train 
frequencies of, say, 25 or 30 trains per hour, it follows that it is worth 
while to spend considerable sums of money on any improvements 
that will enable the train service to be increased, and consequently 
to enhance the return from a given expenditure on electrical equip- 
ment. More especially is this the case where by some increased fre- 
quency a decrease in the size and weight of train can be secured, as 
an increase in the weight of the train is usually of more importance as 
affecting capital cost than an increase in frequency of lighter trains, 

It is axiomatic that a service of electric trains should be as fre- 
quent as possible and that the train should be as short (and, therefore, 
light) as possible consistent with giving adequate seating accommo- 
dation. Assuming, of course, the same acceleration and retardation 
in all cases the shorter the train the shorter the block section can be 


made; but although this will give great frequency of trains it does not. 


give the greatest seating capacity per hour. For any given schedule 
speed there is a definite point where an increase in frequency will 
actually decrease the seating capacity per hour by reason of such 
increased frequency necessitating shorter block sections and, there- 
fore, shorter trains in order to give adequate cover between. 

With regard to the maximum possible capacity of suburban lines, 
a number of very interesting German Papers have recently been pub- 
lished in which investigation are made into the limits of the carrying 
capacity of such lines.* i 

On the through sections—i.e., not at junctions or termini—the 
frequency of trains is governed by the time required for one train to 


* Pfeil, “ Elektrische Kraftbetriebe und Bahnen," Vol. V., p. 60], 
1907; Brecht, " Elektrische Kraftbetriebe und Bahnen," Vol. VL. 
p. 101, 1908; Brecht, “ Elektrische Kraftbetriebe und Bahnen,” Vol, 
X1., p. 220, 1913; Brecht,“ Annalen für Gewerbe und Bauwesen," Vol 
LXI., pp. 93 and 111, 1909 ; Bethge. " Elektrische. Kraftbetriebe und 
Bahnen," Vol XL, p. 217. 1913; Brugsch and Briske, “ Elektrische 
Kraftbetriebe und Bahnen," Vol. XI., p. 553, 1913. 
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brake, stop at a station, and accelerate clear of the station, so as to | the solution of problems of this nature a much greater seating capa- 
free the signal, allowing the next train to follow. With trains of | city per train must be provided at '' rush hours " than is usual for 
about 150 metres long the maximum number of trains possible on a | electric trains, and hence the capital cost of electrification is consider- 
line excluding flat junctions and dead.end termini may safely be | ably increased, as an increase of the weight of the train has a greater 
assumed as about 40 per hour, and this figure has been given as the | effect on the capital cost than an increase of frequency of shorter 
possible attainment on the Berlin Stadtbahn in the 1913 Paper by | trains. Assuming that 30 trains per hour can be run on one line 
Brecht (loc. ctt.), in which an investigation is given into the carrying | (which in the author's experience is about as high as can be dealt 
capacity of terminal stations in relation to the capacity of the free | with continuously under the circumstances before mentioned), the 
stretches of line. The same article compares the relative 1esults with | seating capacity per train must be about 435 in order to equal the 
steamworking and gives the following figures relating to the Stadtbahn. | existing facilities for passenger travel on the steam line quoted above. 
The possible number of steam trains on the basis of 140- metre trains | To give an increase of 334 per cent. in the seating capacity—a very 
and an acceleration of 0-22 metre per second per second on the | reasonable requirement—a train having in round figures 580 seats 
through sections is given as 32, while the number which can be worked | must be provided. This means a train, allowing for luggage com- 
into a dead-end terminus with crossings between the two lines is given | partments and motormen's cabs, at least 325 ft. long, weighing, 
as 21. The “ terminal factor" in this case is 21/32— 0-656. Com- | without electrical equipment or passengers, some 160 tons, giving 
paring the numbers on the through sections—viz., 40 electric against | about 3-6 seats per ton weight, or 1-8 seat per foot-length of train. 
32 steam—the reduction by use of steam is 8 in 40, or l in 5. But | The seating capacity of the ordinary side-door compartment cars is 
in the terminal working the reduction is from 33 to 21—+.e., 12 in 33, | higher than that of the end-door type. Various published figures 
or l in 2:75—thus showing the great superiority of electric working | for seating capacity of different trains are available (e.g., '* Annalen 
over steam for terminal business. If a terminal arrangement can be | für Gewerbe und Bauwesen," Vol. LXII., p. 227, 1908), and one seat 
adopted, where the crossing takes place not at the entrance to the | per foot-run of train may be taken as almost exactly the figure for 
platforms but beyond them, theoretically the '* terminal factor " for | end-door saloon cars such as are used on urban railways generally. 
electric multiple-unit trains can be made unity—1t.e., no limitation | The specially wide cross-seat corridor car of the Lancashire & York- 
of frequency exists; but it requires one more train to perform the | shire Railway has a seating capacity of 1-62 seats per foot-run. The 
schedule, and the shunting increases the number of non-remunerative | side-door compartment cars can be filled and emptied more quickly 
train-miles. 

Bearing in mind what has been said above, the author is of opinion 
that with trains of 450 ft. length, 30 per hour in each direction on a 
double line is about the maximum possible over lines where flat 
junctions are introduced, and where all the trains at the busy end 
of the system have to be dealt with in a terminus where it is not 
possible to extend the platform lines beyond the platforms, and thus 
do away with the “ terminal factor." In the majority of our big 
stations this is well nigh impossible. Under steam conditions and 
with the same junetion and terminal factors limiting the capacity of 
the line, it is not economically possible to run on a double road more 
than 16 trains per hour each way. The size of these trains is, how- 
ever, in many cases very large, and the number of seats in some cases 
exceeds 1,000 per train. In the case of Liverpool-street Station 
(which handles probably the biggest steam suburban passenger busi- 
ness in the world) in one hour, on one pair of roads, in each direction 
15 trains, having a total seating capacity for one direction of over 
13,000 seats, are worked into and out of the terminus. In con- 
sidering the replacement by electric trains of a steam service giving a 
seating rate of 13,000 per hour by 15 trains (an average seating of, say, 
870 per train), itis evident that the size of the train must in any case be 
considerable. The maximum frequency of electric trains at the 
present time is about 42 per hour on the District Railway, with 50 
mentioned as a possible development when the Earl's Court flying 
junctions are fully in use. Assuming 50 per hour, the seating capa- 
city of each train must be 260 in order to obtain a total of 13,000 per 
hour. The seating capacity of a District or Metropolitan train of 
usual size (six cars) is approximately 300 seats, so that on one pair cf 
roads and in each direction 50 ordinary Metropolitan or District trains 
per hour will only give 15,000 seats per hour, as against 13.000 now 
provided by steam trains on the Great Eastern Railway and on othe? 
lines handling heavy suburban traffic. Thus, although 50 such 
trains per hour (could they be operated) would give an increased 
frequency of service to the various branches of the suburban system, 
only a small increased seating capacity would accrue, and as all the 
steam trains are well filled (the maximum number of people per hour 
on one line being about 13.000, or almost the same as the number of 
seats) the seating capacity must be increased in order to provide for 
the,extra business which may be expected to be obtainable. 


Over the roads and junctions now existing on any general trunk- 
line system 50 such trains could not be operated per hour, so that for 


than end-door cars, and to maintain a frequent service with a short 
station stop the time of loading and unloading is of very great im- 
portance. The length of time taken by the station stop is one of the 
most important, if not the most important, of the many factors 
governing the maximum train frequency. If the station stop be 
excessive, say, more than 30 seconds, the resulting reduction in fre- 
quency may be as much as, or more than, that due to a junction ; 
in fact, there must be for any given set of general conditions a limit- 
ing length of time of station stop, any increase of whicb nullifies the 
advantages of the improvements in junctions, &c. 


(To be concluded.) 


LONDON ELECTRICITY SUPPLY. 


| In several appendixes to their report to the London County 

Council on London Electricity Supply, which we published in 
last week's issue, Messrs. Merz & McLellan give some inter- 
esting details and statistics regarding electricity supply in 
London and other large cities of the world. We reproduce 
some of these statistics herewith. 


Table I. contains statistics of the undertakings in the Administrative 
County of London and in Outer London. The latter is an area bounded 
roughly by Slough and Windsor on the west, St. Albans on the north, 
Gravs Thurrock and Gravesend on the east, and Reigate on the south. 
In 1912 there were 70 bodies authorised to supply electricity in the first 
of these areas, of which 65 were actually supplying from 70 generating 
stations. These stations contain 560 engines with an average output of 
550 kw. "The total plant and machinery used by these undertakings has 
cost about £26 per kilowatt, while the average working expenses are about . 
]-ld. per unit. The average size of the stations is about 4,400 kw. It 
is pointed out that in other cities where concentration has taken place, two 
to six power stations have been found to be sufficient, and machinery with 
outputs up to 30,000 kw. and costing £7 to £8 per kilowatt, has been 
installed. In the central (IOU sq. miles) area of London there are 39 
authorities for the supply of electricity and 41 generating stations, ex- 
clusive of eight which supply a traction load alone. There are also two 
stations outside this area which supply current into the area. The 
average size of the generating units is 787 kw. ; 31 systems of generation 
are in use, and eight frequencies. "There are 20 different generating volt- 


Table I.—Statistics of Existing Undertakings in Greater London, 1912. 


ME | County. | Outer London. | 
ecu rl a ee eee if oe cure Total. 
m Local à i Local : . 
Authorities. Com panies. | Authorities. | Companies. | 
i y 5 25,997,399 
Total capital outlay iiie see aieo e Sae dieses Reo ph ne Fern nee ER RES £6,581,198 £14,437,257 £3,267,174 £1,711,770 £25,997, 
Total apadi on plant and machinery ................... s. £1,792,700 £4,651,431 £1,115,573 £499,897 £8,059,601 
Total kilowatts connected ............ccscccccesccenseecccesteneseeeeeeseees 137,249 266,510 96,392 23,714 523,805 
Total plant installed ....................... eene kw. 80,603 153,479 53,070 20,1 86 307,338 
Sum of maximum demands ...................... eere kw. 54,474 96,651 31.824 13,772 196,721 
Units sold per head of population ...................... eene 2 pid EE a o 
ilow TOM: EE E . 06 . . 
Kilowatts connected per head of population .......... o UM Dodd PE E « 


Average price obtained, all purposes... 


Population. 


I 
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ages, and 2] systems of distribution voltages. There are over 50 methods 
of charging and prices. 

The diagrams which we publish herewith show the growth of the 
London undertakings in various respects, while Table II. gives various 
statistics relating to the capital expenditure on London electricity under- 
takings. It is pointed out in the report that the companies’ capital 
expenditure in Greater London during the last 11 years has averaged 
£663,687 per annum, while the London County Council has sanctioned 
electricity loans to the various borough councils amounting to £6,400,000. 
Messrs. Merz & McLellan consider that the prices obtained for most 
of the existing plant for generating electricity in Greater London to-day 
would be little more than scrap value, while the value of the sites would 
be about £1,000,000 sterling. 
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Fic. 1.—GROWTH or ELECTRICITY SUPPLY IN GREATER LONDON (PUBLIC 
SUPPLY UNDERTAKINGS ONLY). 


Turning to the conditions which obtain in other large cities throughout 
the world it is pointed out, as regards control, that the majority of gas 
and water undertakings in Great Britain were started by, and to a large 
extent still remain in the hands of, companies. As regards electricity 
supply this statement still applies in the case of most of the great cities 
in America and on the Continent of Europe as well as in India. In other 
parts of the British Empire, however, several great cities own and operate 
their electrical undertakings. In a number of cities in Great Britain 
electricity supply was first in the hands of com panies which were bought 
out at an early stage by the municipality. In America municipal elec- 
trical undertakings usually confine themselves to the supply of current 
for street lighting, and this practice has been generally followed in Canada. 

Australia the supply of electricity in large cities is usually in the hands 
of public authorities, while in South Africa both systems of control are 
about equally used. In newer countries like South America supply is 
still in the hands of private companies, as it is in the majority of great 

Uropean cities. There is a general tendency, however, Messrs. Merz & 
McLellan point out, for municipal authorities to take a closer interest in 
the supply of electricity, insome cases by acquisition and operation of the 
i pits undertakings, but more frequently by acquiring part owner- 
abs or at least insisting in a share in the profits of the companies’ under- 
th ngs as the price of renewing the concession. On the technical side 
eii 18 a general tendency in all great cities, except London, towards a 
uction in the num ber of controlling authorities and different systems 
Rud DE matoni: In New York, for instance, the 15 or 20 systems 
applie Vus 20 ESTE Ago have now been reduced to four, and the same 
ds 3 in Boston, Chicago and elsewhere. In Paris the number of 

Mhonties has now been practically reduced to one, while in Hamburg 


and Berlin the supply is in the hands of one company. In Paris supply 
will in the near future be given from two stations for the whole of the city, 
while there is a general tendency evident to reduce the number of stations 
employed, and greatly to increase their size in all the above-mentioned 
cities. Table III. gives some details of the systems employed in certain 
of the cities mentioned, and these details are amplified below. 

Paris.— Area served, 31 sq. miles. Population, 2,800,000. Supply 
authority, Cie. Parisiene de Distribution d’Electricité. Total kilowatts 
connected, 226,890 (1912). Total units sold, 76,461,411 (1912). Average 
price obtained, 5-1d. per unit (1912). 

Berlin.— Area served, 24 sq. miles. Population, 2,200,000. Supply 
authority, Berlin Electricity Works (company). Total kilowatts con- 
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Fic. 2.—GRowTH OF ELECTRICITY SUPPLY IN GREATER LONDON (PUBLIC 
SUPPLY UNDERTAKINGS ONLY). 


nected, 255,721 (1913). Average price obtained, 14-44 pfg., say, 1-7d. per 
unit (1913). 

Hamburg.— Area served, 30 sq. miles. Population, 1,000,000. Supply 
authority, Hamburg Electricity Works (company). Total kilowatts 
connected, 99,03]. Average price obtained, 3-08d. per unit. 

New York.—Area served, 131-07 sq. miles. Population, 4,754,000. 


V-- —— UL. —— —- — — 


Table II.—Capital Expenditure on Electrical U ndertakings in Greater: 


London. 

Total to date, | 
NOM | n Z l Average: 
1901-2. | 1912-13. | per annum. 
Co.of London— Local Authorities £2,127,493 | £6,833,796 | £429 664 
Companies ...... 9,053,943 | 14,613,196 — — 505.387 
Total n... £11,181,436 | £21,466,992 | £935,051 
Outer London— Local Authorities’ 963,958 3,408,026 230.424 
Companies ...... /—. 320072 1,961,366 155.300 
Total ......... £1.184,030 £3,459,992 £u, 124. 
GreaterLondon-LocalAuthorities — 3.091,45]. — 10.352.422 0 (a) ONS 
Companies ...... 9,274,015 16,574,562 | 663.687 
Potals scious £12,365,466 — £26,026,984 41323725 


b 
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Table III. 


| Generating stations.* | 


(a) Total in- | 
, Area gin Average | Units E ; NT 
City. Population. -in sq. PE Denn size of | per head of i NEPOTES DE EL P ponam 
miles temporary. generating | population. 
OP Main | ations in 
| | stations only. | d 
PARIS oiaren 2,800,000 3l | (a) 10 ' (a) 36,000 27 2-phase, 42 cycles, 12,300 volts, and 3-phase, 25 cycles, 
| (Sold— Public 10,150 volts transformed to direct current and low. 
: (b) 6 (b) 54,000 Supply Cos. tension alternating current for lighting 2 x 110 volts, 
: | only) and for traction and power various voltages. 
BERLIN ees 2,200,000 ! 24 (a) 6 (a) 25,000 | 111 3-phase, 50 cycles, 6.000 volts transformed to direct 
| |! (Sold — Public current 2x 240 volts for lighting, and 550 volts for 
| (b) 3 (b) 40,000 | PUPPY Co. tramways ; various voltages for power. 
| only) 

HAMBURG ......... 1,000,000 | 30 | (a) 4 (a) 11,000 | 43 Generation both direct current and at 5,000 volts 
, (Sold — Public 3-phase transformed to direct current at 2x 110 
| | padi Co. volts for lighting, and 550 volts for tramways. 

only) 
NEW YORK......... 4,754,000 131 (a) 7 (a) 42,000 360T (est.) 3-phase, 25 cycles, 6,600 and 7,500 volts. 60 cycles 
' transformed to continuous and alternating current 
| (b) 3 (b) 94,000 low.tension supply at 2x 110 volts for lighting; 
| other voltages for power. 
BOSTON ............ 1,051,907 | 597 | (a) 5 (a) 20,000 400t (est.) 3-phase, 60 cycles, 13,600 volts transformed to single 
| and 3-phase 2,300 and 4,000 volts and 115-230 volts 
(b) 2 (b) 49,000 112 (Edison 3-wire direct current. 
Co. only) 
CHICAGO ............ 2,185,283 191 (a) 7 (a) 47,000 ; 425t 3-phase, 25 and 60 cvcles, 4.500 and 9,000 volts trans- 
| formed for long-distance transmission to 20,000 volts 
(b) 3 (b) 90,000 and for supply to consumers for lighting at 110 and 
| | 220 volts direct and alternating current and 600 
volts direct current for traction. 

DETROIT ............ 570,000 105 (a) 3 (a) 32,000 | 330 t | 3-phase, 60 cvcles, 4,600 volts transformed volts to 

| low tension direct current for supply to consumers. 

BUENOS AYRES... 1,400,000 60 (a) 7 (a) 16,000 | 123 3-phase, 25 and 50 cycles, 6,000 and 12,000 volts trans- 

| formed to 220x440 volts direct and alternating 
(b) 2 (b) 41,000 current. 
GREATER LONDON 7,252,963 | 693 (a) 70 (a) 5,400 | 130f (est.) Very various. 
48-5 (Public 
| Supply only) 


* Excluding traction except where traction supply is given by public supply authorit y 
T These figures represent output for all purposes and from all sources, other than private plants. 
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Supply authorities, in Manhattan and Bronx: the New York Edison Chicago.—Area served, 191-3 sq. miles. Population, 2,185,283 (1910 
Company and the United Electric Light & Power Company, both con- | census). Supply authority, Commonwealth Edison Company. Total 
trolled by the Consolidated Gas Company. In Brooklyn: The Edison | kilowatts connected, 545,235 (1912). Average price obtained, including 
Electric Illuminating Company and Flatbush Gas Company. Kilowatts | charges for special services rendered by the company to their consumers, 
cornected, New York Edison Companv, 594,334 ; United Electric Light | 1-09d. (including traction). : 

& Power Company, 58,697 ; Edison Uluminating Company of Brooklyn, Detroit. —ÁArea served 105 sq. miles. Population 570.000. Supply 
122,620 ; Flatbush Gas Company, 7,031. Average price obtained, the authority company, except for public lighting and for municipal purposes 


New York Edison Company only, 2-6d. per unit. which are served by municipal plant. Total kilowatts connected, 184,000 
Boston.—Area served, 597 sq. miles. Population, 1,051,907. Supply | (approx.) Average price obtained, 1-43d. per unit (approx.). 
authority, the Edison Electric Hluminating Company ; also three small Buenos -lyres.—Area_ served, 60 sq. miles. Population 1,400,000. 


companies not included in following particulars. Total kilowatts | Supply authorities, La Compania Alemana Transatlantica de Electricidad 
connected, 175,146. Average price obtained, Edison Company, 2-7d. | and La Compania Italo-Argentina de Electricidad. Total kilowatts 
per unit. connected, 265,000. Average price obtained, 2-75d. 


LENT REACTANCE OF AN ALTERNATOR WINDING, | lutely correct results at all power factors. Methods which 
AND THE CALCULATION OF THE VOLTAGE REGU- | give correct results at low power factors will probably be wrong 
LATION at unity power factor, and with currents having a small angle 

: of lead. The true reactance, or self-induction, of the alternator 
winding does not depend to a marked extent upon the power 
factor of the load, although the permeance of the leakage paths 
depends upon the position of the conductor relative to the poles. 
In addition, with ordinary alternators, the armature teeth are 
not sufficiently saturated to affect the permeance of the leakage 
paths, so that the true reactance is practically independent of 
saturation of the main circuit. 

Of the methods which have been put forward for dealing 
with the action of the armature currents upon the terminal 
pressure probably that due to Potter, in which the armature 
reaction and reactance are considered separately, gives the 
most satisfactory results, although, as stated above, it is not 
strictly accurate at all power factors with salient pole machines. 
The main armature M.M.F. may act at any point along the | Any method, however, such as this. where we have to deal 
pole-pitch, depending upon the power factor of the load. It | with both a M.M.F. and an E.M.F. diagram, does not lend itself 
follows, then, that any vector treatment for finding the resul- to analytical treatment, for which purpose the type of method 


BY A. E. CLAYTON, B.SC. 


Summary.—The article deals with a method for estimating the equiva- 
lent coefficient of self-induction of an alternator. and shows how tho effect 
of armature reaction depends upon the saturation constant (7.e., the slope 
of the characteristic initial slope of the same) at the working point. For 
the total equivalent reectence the author obtains the value w/L,+SL’,). 


In dealing with the effect of load upon the terminal pressure 
of an alternator it is necessary to take account of both the self- 
induction of the winding and the magnetising effect of the 
winding as a whole—z.e., armature reaction. Now, with an 
ordinary salient pole alternator, the alr-gap is not constant, so 
that the reluctance varies from point to point underneath the 
pole, and to a very marked extent in the inter-polar region. 


A METHOD FOR DETERMINING THE TOTAL " tant of the main and the armature M.M.F. cannot give abso- 
| 
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due to Behn Eschenberg is most suited. In this latter method 
the whole effect of reactance and reaction is taken as being due 
to an equivalent reactance, commonly called the “‘ synchronous 
reactance.” The objection to this method has, so far, been due 
to the difficulty of obtaining the correct value of this equivalent 
reactance. For this value Behn Eschenberg took the value 
E/I, from the open and short-circuit curves below the knee 
of the saturation curve (Fig. 1), where 


The results obtained from the method are only very approxi- 
mate, so the author has developed a method of obtaining a 
more correct value of the equivalent reactance. 

The equivalent reactance of an alternator consists of two 
parts :— 


(1) The true reactance, oL, 
and (2) The reactance corresponding to the effect of 
armature reaction, oL. 


Of these two parts, the true reactance is practically constant 
throughout the working range of an alternator ; thelatter part 
depends entirely upon the saturation of the main circuit, its 
value decreasing as the reluctance of the main circuit increases, 
but not in proportion. 

To study the effect of saturation, on the magnetisation curve 
(Fig. 2) draw a number of equidistant ordinates, preferably 
fairly close together, and draw the horizontal lines P,N,, &c., 
as shown. The pressures P.N,. P4N,, &c., will then represent 
the fall in pressure produced at points P,, P., &c., by applying 
constant demagnetising ampere-turns. Near the origin the 
value of PN is practically constant; it changes rapidly about 
the knee of the characteristic, and then the change becomes 
small again. From the construction it is obvious that the 
effect depends upon the slope of the characteristic curve, and 
is by no means proportional to the change in permeance of the 
main circuit. The steeper the slope the greater is the effect 
of the demagnetising ampere-turns. 


E --open-circuit E.M.F. 


ugs For same excitation. 
I, —short-circuit current j 


Now, so long as the machine is worked on the initial straight 
portion of the magnetisation curve, the ratio E/I, is constant, 


O.C. Volts and S.C. Amps. 


140 140 e 


120 | 120 
Exciting Current. i : n nr 
Fic. 1. H E " 
$ 86 9908 

and Behn Eschenberg’s method will give practically correct i i : 

: 0°60 
results, except with small angles of lag or lead. Most modern B E 
machines, however, work beyond the knee of the saturation "s 
curve, so that it becomes necessary to modify the value of the 40| 040 
equivalent impedance. The method at present employed is 
to take the actual value E/I, for the excitation at which the 2| o2 
machine is working. This value is practically equal to the 
" synchronous reactance," since the resistance of the winding 
is always relatively small. Fig. 1 shows the open and short- 9 : 


circuit characteristics and the svnchronous reactance curves 
of a small single-phase alternator. The synchronous reactance 
I5 fairly constant for low excitations, and then decreases fairly 
rapidly once the knee of the magnetisation curve is passed. 


Exciting Current. 
Fic. 3. 


The effect of the armature reaction, as distinct from the true 
reactance, thus depends upon the tangent of the angle of slope 
of the open-circuit characteristic at the working point. 

Let a,— angle of slope at origin. 

a= - » any point, P. 


Then we will define the saturation constant S= tan T 
tan a, 

The equivalent reactance corresponding to the effect of 
armature reaction is thus equal to its vaiue for no saturation 
x the saturation constant $. 

Let wL,=total equivalent reactance With no saturation. 

Then OLG=ol,—oL,=equivelent reactance with no satura- 
tion corresponding to armature reaction. 

And the total equivalent reactance at any point = o(L, +8L‘,). 


Terminal Volts. 


Now the value of S will change from point to point, Lut most 

machines are worked at such a point on their characteristieg 

Exciting Current. 3 that the change Is smal] over the working range. This is shown 
Fia. 2. clearly in Fig. 2, which is quite a typical curve, 


Experimentally, the total equivalent reactance can readily 
TN be found if it is possible to load the alternator at nearly zero 
Now, it ia fairly generally realised that the value so obtained power factor. Fig. 3 shows the open circuit and load (zero 
for the synchronous reactance has no real significance. since the power factor) characteristics of a small alternator, the load 
egree of saturation at a given excitation is quite different for | being choking coils only and the load current 25 amperes. The 
* open and short-circuit tests. The method, however, is so ' vertical distances between the two curves obviously represents 


simple of application that It is employed to a fairly large extent. the equivalent reactance E.M.F. Dividing these by the 
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current 25, the equivalent reactance has been obtained and | between the no-load and full-load pressure is a maximum, and 
plotted (Fig. 3). It will be noted that the variation in its | the error due to taking a constant value for the factor S is 
value is small throughout the normal working range of the | likely to be a maximum. 
machine. To check the method at other power factors, the alternator 
To find the true reactance wL, and separate it from the | was loaded upon a dead load, consisting of resistances and 
reaction various methods are in use for polyphase machines. | choking coils, and the open-circuit voltage calculated from the 
Whenever it is possible to obtain one point high up on the | observed values of eurrent, power factor and terminal volts 
load characteristic at zero power factor the construction shown | on load. The value taken for the equivalent impedance was 
in Fig. 3 is to be preferred, as it applies to single-phase as well | obtained from the calculations already made. Since the 
as polyphase machines. From the point P on the load charac- | resistance is relatively very small, it has been neglected, end 
teristic draw PQ equal and parallel to BO. Draw QR parallel į the vector diagram shown (Fig. 4) used. 
to OA (the initial slope), cutting the magnetisation curve in R. | (OC volts)? — (load volts)? + (impedance volts) 
Draw RM perpendicular to QP. +2 sin 9 (load volts x impedance volts). 
Then RM represents the true reactance E.M.F. and MP The tests were carried out with an excitation of 1-45 amperes, 
represents the demagnetising ampere-turns due to armature | the equivalent armature reactance being 0-85 ohm. The 
reaction. l , terminal volts are in every case reduced to 1 040 revs. per min., 
The load curve (zero power factor) is, therefore, obtained | the speed at which the open-circuit characteristic end the 
by setting it off at a constant distance from the open-circuit equivalent armature reactance were dctermined. 
curve in the direction of RP. The proof of this method can be | 4, an illustration of the method we will take test No. 4. 
found in most good text-books. - Excitation, 1-45 amperes (actual OC volts=94:5). Volts, 
Or the values of the true reactance and the demagnetising | 19-5; amperes, 26 ; watts, 1,800; speed. 1,000. 
‘ampere-turns can be calculated from the winding particulars. 
Various articles by Rezelman have appeared in THE ErEc- 


2 


cos @=0-87 sin 9 = 0-49. 
Reactance E.M.F., 0°85 x 26 = 22 volts. 


‘TRICIAN showing that it is possible to calculate L, with suffi- ipia 

cient accuracy for practical purposes. s Terminal volts reduced to 1,040 r.p.m.—79-5 x ° nn — 82:5. 
To obtain the reactance equivalent to the demagnetising 1,000 

ampere-turns at no saturation, WL’, it is only necessary to read | Then (OC volts)? = 82-5? + 227 + 2 x 82-5 x 22 x 0-49. 

off the E.M.F. produced by these ampere-turns and divide S. OC volts=95. 

by the corresponding armature current. The agreement between the actual and calculated results 


To confirm the above, experiments were carried out upon the | is thus good. With the two last readings the range in voltage 
alternator, of which the open circuit and zero power factor | j | i 
load characteristics are shown in Fig. 3. The true reactance l 
and the demagnetising ampere-turns were obtained as indi- l 
cated above, the values deduced being | i 

| 


wL,=0-40 ohms. 


wL'g=0°98 ohms. A 
; . 5 
Starting from these figures, the total equivalent reactance 79 
has been calculated from the formula deduced by the author, SA 
«oL-o(L.4-SL',) Instead of drawing tangents, the method Load Voits i 
indicated in Fig. 2 of drawing a number of equidistant ordinates Fio. 4 


was.employed, the value of S obtained being taken to hold good | 
for the mid point of the section. 
The table below shows the values of the equivalent reactance , !9 OVer 20 per cent., and the saturation constant varies between 


obtained (1) from the test, (2) from the author's formula, (3) | the limits of 0:75 and 0-46. The calculations have been made 
from the synchronous reactance E/I;. with S =0-46, so that the calculated regulation must err on the 


| smallside. It will be noted, however, that even over this wide 


E. Saturation | Test value | Calculated range of voltage the error obtained by using the constant value 
open constant E/I. of equiv. value, of S is only small 


circuit. S. reactance. . wiL,. - SL/,). 


-o— P ———————— — — | ——M— |—Ó— ——M— — 


= Es The experiments show that by using the expression 
0-4--0-98x S. | (L,-- SL';) for the equivalent coefficient of self-induction of 


| 
| : . s . 
E. volts. | a pe ohms p ohms - d ohms the armature winding results are obtained in close agreement 
» j uL M ! LE P i 


s Pa L28 7 pod ^ Los | with actual test results. The value of S is taken for the actual 
90 , Oso | 1-20 . 0-92 . 0.93 . excitation at which the machine is working. 

95 n | 046 I4, 0:86 0-85 ., The method has also been checked by applying it to various 
ve "ol o on : r » B TN ue ^ alternators, of which full data were available. As an example, 
no 7 —— 02 0-80 7 TN 0-61 i the Oerlikon alternator at St. Etienne is taken. (Dr. S. P. 
H5 n j 016 0-80 .. 0-58 |. 0-56 a s " Dynamo Electric Machinery," Vol. IL, pp. 

sd -- : š = 97-407. 


The table above completely substantiates the author's | Output.—1,500 k.v.a., 5,500 volts, three phase, 160 amperes, 
method, and also shows the considerable error which would be | 50 ^v, 83 revs. per min., cos 9 0:55. ' 


obtained by using the value E/I, for the equivalent reactance Copies of the open and short-circuit curves obtained on test 
on load. are shown in Thompson. 
The method outlined by the author thus gives satisfactory | The full load excitation was 248 amperes, corresponding to 


results at zero power factor for which case the difference ' an OC E.M.F. of 6.450 volts. 


Exciting Actual | Terminal , | MEUM : Calculated Actual 
current. O.C. E.M.F pressure. Amps. Watts. — Speed. Coso. ` Sing. | l E a oc. pressure rise. rike, 
MUN " NOCERE ee = a Dune MEN eM ES" Per cent. | Per cent. 
1-45 94-5 86-0 11-0 15 iid.) 6c a4 tf sa 27 ue rm ~ 
p ; i A ^03 1-0 86-0 | 95-( E | 
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For S.C. current of 160 amperes, excitation — 81 amperes, 
corresponding to an OC E.M.F. of 2,850 volts. 
Number of turns on field poles = 35. 
Armature turns per pole—6 ; one slot per pole and phase. 
Effective back amp. turns on S.C. = kofu x 3 x 6 x 160 per pole. 
=0-76x1x3x6x 160 
= 2,180. 


This value corresponds to i 62-5 field amperes. 


t 


To be exact, rather more than 62-5 field amperes will be 
required to neutralise the armature M.M.F. The difference, 
however. at this very low saturation of the poles is so small 
that it is negligible. 

Hence, the unbalanced excitation which gives rise to an 
E.M.F. sufficient to overcome the true impedance = 81— 62:5 
amperes = 18-5 amperes. 

From the open-circuit characteristic the reactance E.M.F. 


E 
—650 volts. and the reactance = 1097405 ohms. 


. ., 2,850 
The total reactance on short-circuit — 160 ^ 17-8 ohms-oL;. 


Whence the reactance wL’, = coL; — cL, —198:8 ohms. 

For an excitation of 248 amperes the saturation constant S 
=0-21. 
Whence the equivalent working reactance mL 
=wL,.+S5oL', 
= 4-05 + 0-21 x 13:8, 
= 6°95 ohms. 
= 6-95 x 160 volts 
=1,110 volts 

cos o—0-55 sin p=0-86. 

Hence the OC volts on removing load=(5,500?+ 1,110? 4-2 
x 5,500 x 1,110 x 0-86)4. 


And the equivalent reactance E.M.F. 


^ 980 
And th t i = Za E e 
e voltage rise 5.500 17°8 per cent 
The actual test value is about S 00 ==17°3 per cent. 


The agreement is thus very close. 


MODIFICATION OF THE ABOVE METHOD. 

In the actual design of an alternating-current generator the 
equivalent reactance can readily be obtained with sufficient 
accuracy by the following method: The true reactance of the 
winding can be calculated from the slot dimensions, &c., and 
the effective demagnetising ampere-turns of the armature can 
be calculated from the winding particulars. The effective 
value depends upon the ratio pole arc/pole pitch and the 
winding factor, and is very closely equal to 0-36 x pole pitch 
x ampere conductors per centimetre. 

To obtain the total equivalent reactance E.M.F. it is neces- 
sary to obtain the true reactance E.M.F. --the value equivalent 
to the effect of the armature M.M.F. This latter value 1s 
obtained very simply from the open-circuit characteristic by 
adding the armature back ampere-turns to the normal exciting 
ampere-turns and noting the voltage rise produced. Thus, in 
the diagram (Fig. 5), PA represents an M.M.F. equal to the 
back ampere-turns of the armature, and AQ represents the 
reactance E. M.F. equivalent to armature reaction, and is equal 
toIxoL, When working at very low power factors it is best 
to take the point P as being the normal voltage -i-true reac- 
tance E. M.F. 

To illustrate the method, take the case of the following 
machine, of which Fig. 5 represents the test curves. 

Output. —150 kw. cos o 0-8, 550 volts, 197 amperes, 375 revs. 
per min., 50 cycles ; pole pitch, 27 em. ; amp. conductors/cin. 
=197. Turns per magnet pole — 118. 

Measured excitation on S.C. for armature current. of. 197 
àmperes—2] amperes, corresponding to an OC E.M.F. of 
330 volts, The armature back ampere-turns —0-36 x 27 x 191 
E ‘ , Q* 
71520, representing a field current (no saturation) of d 
7163 amperes. 118 


The reactance E.M.F. proper on short-circuit is, therefore, 
produced by an excitation of 21 —16-3 — 4-7 amperes ; its value 


is, therefore, 330 x s =78 volts. 


From the open-circuit characteristic the normal excitation 
is 40 amperes. For 40+16-3=56-3 amperes excitation the 
OC E.M.F. is 622 volts, or 622—550 — 72 volts above normal. 
The total equivalent reactance E.M.F. is thus 734-72—145 
volts. Whence the OC volts with full-load excitation 


= (5502+ 1452 +2 x 550 x 145 x 0-6)! (sin p=0-6) 


— 648 volts. 
9 
The calculated voltage rise — iu —17 8 pe: cent. 
550 


The actual magnetising current on full load was 65-2 amarres 
responding to an OC E. M.F. of 618 volts. 

This method has also been applied to various alternators, and 
has given very good results. For example, the three-phase 
1,640 k.v.a. Brown-Boveri alternator, 79 amperes, 13,500 volts 
(Dr. S. P. Thompson’s * Dynamo Electric Machinery, Vol. H., 
pp. 426-428). The test curves are given in Dr. Thompson's book 
and are not reproduced here. 

Pole pitch, 18-1 in. —46 cm. 

Ampere conductors per inch —392; per cm. = 154. 

Effective armature reaction cos ¢ 0— 0:35 x 46 x 154. 

= 2,450 ampere-turns. 
Turns per field pole =73 


: 
is = 83°5 field amps. 


Hence, equiv. armature reaction = 


For S.C. current of 79 amperes excitation —5]-5 amperes’ 


^d. 


w 
8 


o 
o 


Terminal Voits and Short Circuit Current, . 


(test figures). Hence, 51.5—33:5—18 amperes. Excitation 
IS necessary to overcome the true impedance. 

The true reactance E.M.F. is thus 2,800 volts from OCC. 

On open circuit and normal E.M.F. an increased excitation 
of 33-5 amperes produces an increased E. M.F. of about 1,000 
volts. 

Hence the total equiv. reactance E. M.F. — 2,8600 4 1,000 volts 

= 3,800 volts. 4 

Whence the OC volts corresponding to full load excitation ] 


= (13,500? +- 3,800? 4-3.800 x 13.500 «2 x 0-6) sin 9 0-6. 
— 16,000 volts. 
2.500 


=18°5 per cent. 
13,500 i 
From the curves given in Thompson this is as nearly as 
possible the actual observed value. l 


Voltage rise = 


RESUMÉ AND Criticism OF THE AUTHOR'S Merton. 


In problems concerning the operation of alternators it is of 
great convenience to be able to represent the complete effect 
of the armature currents bv an equivalent armature im- 
pedance. In particular is this the case when the symbolic 


620 i Y 
~ 500 
400 
10) 
0 
Exciting Current. 
Fic. 5. 


9 


method of dealing with alternating currents is employed. The 


synchronous reactance, as defined by the open-circuit E.M.F., | 


, divided by the short-circuit current for the same excitation, 
does not give correct results, since the degree of saturation is 
quite different for the open and short-circuit tests. l 

The author shows that the demagnetising effect of the 
armature currents depends upon the slope of the characteristic 
curve, and defines the ratio of the slope at any point to the 
initial slope of the open-circuit characteristic as the saturation 
constant S, and obtains for the equivalent reactance of the 
armature the value (wL,+SwL’,), where wL, is the true 
reactance E.M.F. and (wL,+wL’,) is the total equivalent 
reactance for no saturation. Applied to various cases the 
method gives results in very close agreement with actual test 
figures. With regard to the theoretical accuracy of the method, 
so far as the author can see the method is accurate for all 
machines with cylindrical fields so long as the working part of 
the characteristic does not deviate to a great extent from a 
straight line. For salient pole machines the method is pro- 
bably not strictly accurate for small angles of lag or lead, 
although the results it gives will be as accurate as with Potier’s 
method. 


CURRENT-LIMITING REACTANCES ON LARGE POWER 
SYSTEMS. 


We give below an abstract of Mr. A. M. Taylor’s remarks on 
Messrs. K. M. Faye-Hansen and J. S. Peck’s Paper on this 
subject. These were unfortunately omitted from the account 
of the discussion at Birmingham which appeared on p. 49 of 
our last issue. 


Mr. A. M. TAvLoR said, with reference to the question as to whether 
generator reactances should be external or internal or both, every in- 


stallation must be decided upon its particular merits. Fig. 10 in the 
20,000 KVE 20.000 KW. 20,000 KW. 20,000 KW. 20,000 KW. 
01 Q1 01 EX, SHORT 04 04 
SECTION A |i o-29 022 022 | SECTION O SECTION E 
Y Ẹ 
2 2 
« 
ie s 
0-22 022 0-22 
0-06 0-06 01 0-06 0-06 
YNCHRONOUS STEAM SYNCHRONOUS SYNCHRONOUS 
V UASHINERY " MACHINERY PLANT MACHINERY MACHINERY 
10,000 KW. 10,000 KW. 25.000 KW 10,000 KW. 10,000 KW. 


'Bus bar reactances taken at 22 per cent. 

Generator reactances taken at 10 per cent. 

Rotary Converter reactances taken at 5 per cent. 
Total Discharge into Section ‘‘ C ‘’= 70,000 amperes neglecting '' doubling effect.” 
Total Discharge into Section ‘‘C ’’= 140,000 amperes including "doubling effect.” 


Paper represented very closely the arrangements that were proposed for 


the new power station in Birmingham. The ’bus bars were here pro- 
posed to be divided up into five sections, and the output on each section 
was 20,000 kw. The authors said nothing in their Paper as to what 


happened outside the generating station, but in considering the pro- 
tection of the generators this was a feature that must on no account be 
overlooked. If the feeders from the various ’bus-bar sections led to 
common ’bus bars in cifferent sub-station', the reactances in the 
generator 'bus bars would be partially or entirely short-circuited by these 
trunk feeders. Even if the 'bus bars in the various sub-stations were 
divided from one another by reactances, the reactances in the generator 
"bus bars were still partially short-circuited by these. Then, again, most 
systems putting down stations of the size indicated would be already in 
possession of a station of perhaps one-third or one-quarter the size which 
had to be paralleled on to one or more of the sections of the new station. 
He reproduced (see diagram) a rough approximation of the conditions 
which existed in a crowded town like Birmingham, where the whole of 
the power supply was concentrated within a comparatively small radius 
of the big generating station as distinct from, for example, the Newcastle 
system, where the nearest large generating centres were some 6 miles 
apart. Allowance had been made in the diagram for the effect of syn- 
chronous machinery in the sub-stations. On the assumption that a 
short-circuit occurred somewhere near the 'bus bars C, the admittance 
of the whole system into the section C had been worked out and it 
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was found that it would be equal to 32 times the capacity of one "bus 
section or some 70,000 amperes. Now;,if any one of a group of 5,000 kw. 
generators on one of the main 'bus sections was considered and it was 
assumed that the short-circuit developed inside the winding of the 
generator, but near the terminals (which was, in fact. the position of 
greatest strain), there would be virtually no reactance between the "bus 
bars and the short-circuit if there were no external reactance inserted im 
the generator leads, and there would be a tendency for this enormous 
current to pass through a short part of the generator winding. Now suck 
a current would be 100 times normal full-load current of the generator, 
i.e., it would be 10 times the current upon which the generator was tested 
on short-circuit, which, again, gave 100 times the force on the conductors 
of the armature that were existent even when the generator was tested 
on short-circuit ; consequently, it was pretty certain that the armature 
conductors would be instantly ripped out of their place and much more 
serious damage done than would obtain if the generator were merely 
short-circuited upon iteelf without the capacity to shift its armature 
conductors. It might be argued that, if a short-circuit developed on the 
armature winding, the generator conductors would inevitably be de- 
stroyed by the arc ; this, however, took an appreciable time, and, if the 
generator was properly protected with automatic gear, should be avoided, 
whereas the forces instantaneously brought into play, wrenching the 
armature conductors out of position, due to the current supplied from all 
the other generators on the system, were very much more instantaneous 
and might have disastrous results even with regard to adjacent machinery 
and would in no case be saved by the automatic protective gear. It was 
important to consider this aspect of the question carefully. Suppose 
the generator was fitted, as it should be, with instantaneous protective 
gear. The oil switch should be opened and the generator disconnected 
in, say, one-fifth of a second from the time of the short developing. i.e., 
in five complete cycles. Under these conditions it was probable that any 
real amount of damage, due to the burning of the armature conductors, 
would be avoided (provided that the field crcuit of the generator were 
also open) and, therefore, if the generator could be protected against the 
tremendous rush of current from outside, indicated above, no damage of 
any moment would ensue, and the cost of repairs would be comparatively 
trifling and easily done on the spot ; and damage to the field poles, which 
might necessitate sending the field away for repairs and be extremely 
costly, should be entirelf saved. He was aware of a case of this sort 
which recently occurred and which proved extremely costly in repair and 
deprived the station of the alternator for some months. If, on the other 
hand, there had been no external reactance in the case above considered, 
the conductors near the terminals would undoubtedly have been ripped out 
of their positions in the first quarter cycle, /.e., in one-twentieth of the 
time taken by the circuit-breaker to operate, and enormous damage 
would have been done bv the time the circuit-breaker had operated, the 
tremendous energy coming in from the outside being unrestrained untiT 
that happened. No doubt there were many cases where the conditions 
which he had indicated above would not happen, and he submitted that 
the only safe way to determine whether or not rcactances should be in- 
serted externally to the generators was to work out, in the way he had 
indicated, the actual admittance to the faulty section and see whether 
the currents which would pass would be such as to test any part of the 
machine more severely than its own short-circuit current under which it 
was tested at the time of purchase. It was also interesting to note that, 
if the machine was constructed with, say, an internal re ctance of 8 per 
cent. and an external reactance of 8 per cent., and if it was short-circuited 
on its own internal reactance and would stand up to this, then it would 
be equally safe from the incoming current from the other generators as 
it was from its own short-circuit current. Another advantage secured by 
having an external reactance was that the external reactance may be 
placed far away from the generator and close up to the switchgear, and 
might be so arranged that there were no cable or dividing boxes between 
the main "bus bars and its reactance. The cable and the dividing boxes 
were then protected from the 'bus bars as well as the machine itself. The 
authors suggested a 50 per cent. reactance in the various sections of the 
main ’bus bars. When this reactance was traversed by one-half of the 
full capacity of one section of the "bus bars, which was a condition that 
should certainly be made, there would then be a 25 per cent. drop of 
voltage across the reactance even though, as in the case taken in the 
authors’ Fig. 8, the generator voltages A and B were equal. Suppose, 
for instance, this were on a 5.000-vol svstem with 2,880 volts star 
voltage. this would mean that 720 volts was existing between two ad- 
jacent "bus bars, and that this difference of potential was perpetuated 
right away to the feeding centre or sub-station, and considerable diffi- 
culties would be introduced unless reactances were employed to sub- 
divide the feeding points, and if the feeders were connected together even 
at a great distance from the station there would still be considerable 
circulating currents going between them. It would be generally agreed 
that though reactances had undoubtedly come to stop, and were in fact 
a prime necessity in the "bus bars of a system of 100,000 kw. where all 
the power was concentrated in one station there were nevertheless certain 
serious disadvantages in their use. For instance, the space taken up by 
them was very considerable, and their effect upon the power factor of the 
generators were also rather serious. In the authors’ Fig. 8, for instance, 
the group of generators marked B was working at a power factor of less 
than 0:66, while the generators A were working at a somewhta better 
power factor than the load. If we bad a means for cutting out the 
reactance until the time when it was really wanted (that is, until the 
short-circuit occurred) it wonld be granted that we should have an ideal 
system. He might here perhaps venture to remind members that about 
two years ago he had worked out a switch which would perform this 
function. 


THE ELECTRICIAN, APRIL 24, 1914. 


95 


A COMPARISON OF ESTIMATED AND OBSERVED 
VALUES OF ILLUMINATION IN SOME LIGHTING 
INSTALLATIONS.* 


BY W. C. CLINTON, B.SC. 


The object of this Paper is to institute a comparison between results 
actually attained in artificial lighting installations and their pre- 
determination from known data of the types of illuminants used. 
The resultant horizontal illumination on the working plane in foot- 
candles is considered in all cases, the comparison being between this 
quantity as calculated for given positions and the values obtained by 
photometry at the same positions. For a source sufficiently small 
to be regarded as a point, and having a given polar curve, well-known 
rules will give at once the horizontal illumination at a point due to 
such a source. The sum of these values taken for all the sources 
installed will give the total horizontal illumination at the point. 
This is the value that would be found if the walls of the room were 
indefinitely far away or were perfectly black. If walls having a 
given coefficient of reflection are imagined to move in closer and 
closer to the lights then the horizontal illumination will be increased 
more and more by reflection from them of portions of the total flux 
of light from the lamps which before escaped without affecting the 
illumination at the point considered. The amount by which the 
illumination is thus increased will depend on three things: (a) The 
colour and texture of the wall and ceiling surfaces as determining 
their coefficients of reflection ; (b) the dimensions of the room com- 
pared with the area enclosed by the light sources; (c) the nature of 
the polar curve. The above-described point by point method of 
calculation will therefore give in general lower values of the horizontal 
illumination than those observed, the difference diminishing as the 
effect of walls and ceiling are made less and lss, either by their 
colouring or their distance from the lights. Apparent exceptions 
may arise, but it will always be found that if the calculated values 
by this method are higher than those observed, the conditions in the 
data assumed are not fulfilled in the installation. The “ flux of 
light " method enables one to deduce the total flux of light shed by 
each source on the floor, and so arrive directly at the mean horizontal 
illumination. If the flux going to the walls and ceiling be neglected, 
the mean horizontal illumination arrived at in this way should agree 
with that deduced by the first method provided that a sufficiently 
large number of points are selected, correctly disposed over the area. 
The calculations are quickly made, but the analysis of the distri- 
bution of light afforded by the more laborious point by point method 
is wanting. A third procedure is to calculate from the polar curve 
the total flux of light liberated in the room, and then to compare the 
mean horizontal illumination that would be produced if the whole of 
this flux arrived on the plane of reference. with that actually meas- 
ured. In those cases where this has been done the value of the total 
flux up to any angle from the vertical has been arrived at graphically 
from the polar curve by Dr. Kennelly's construction. $ 

The ratio, - 

total flux sent on to the reference plane 


total tlux from source 


? 


or, which is the same thing, 
mean horizontal illumination observed 
mean horizontal illumination due to total flux' 


might perhaps be termed the utilisation factor of the installation. 
To get the total utilisation of the light produced by the source without 
any shade the above factor would have to be multiplied by another 
giving this ratio for the fitting itself. 

As an example, the lighting of a workshop is considered. This 
shop was new and empty when the measurements were taken. The 
Walls are of a light tint with a dark dado, and the roof is of the saw- 
tooth pattern, at a considerable distance above the reflectors. The 
reflectors themselves are made of aluminium, with a matt reflecting 
surface, and are opaque. Each lighting point is fitted with a 200- 
watt tungsten lamp in a clear bulb. Starting with the polar curve 
of the lamp and reflector, together with the deduced Kennelly curve, 
the horizontal illumination due to each one of the six lam ps at each 
of the 54 test stations has been calculated, and the suni taken of the 
six lamp values for each point. A specimen of such a calculation 
and the final table for the long centre line of the room, showing the 
method of collecting values together, were given. The mean of all 


* Abstract of a Paper read before the Illuminating Engineering Society 
9n Tuesday, March 17th. 

t Dr. L. Bloch, " Grundzüge der Beleuchtungstechnik," English 
translation, p. 6], l | 

ł American Illuminating Engineering Society, Feb. 18, 1908. 


the calculated values of the horizontal illumination is two foot- 
candles almost exactly. This compares with 2-5 foot-candles, the 
average of the observations, giving a gain of 0:5 foot-candle or 25 
per cent. due to reflection from the walls. The lighting of this room 
was next examined by considering the total flux which reaches the 
plane of reference only. The circles were described around the lamp 
points as centres, the corresponding angles of elevation being marked 
on the polar diagram. There was some approximation necessary in 
dealing with the corners. The results were total flux on reference 
plane— 3,718 lumens. The floor area is 1,940 sq. ft., hence the mean 
horizontal illumination in foot-candles is 1-91 foot-candles, a figure 
in close agreement with that obtained by the first method, the exact 
value of which was I-97 foot.candles. The mean hemispherical 
candle-power is 146, hence the total flux liberated in the room is 
given as 5,520 lumens, sufficient to produce a mean horizontal 
illumination of 2-85 foot-candles if the whole of it were directed on 
to the plane of reference. The utilisation factor is, therefore, 88 
per cent. Taking the mean of the calculated values of the mean 
horizontal illumination, the total flux arriving directly from the 
lamps on to the reference plane is 3,760 lumens. The light shed on 
to the walls is, therefore, 1,760 lumens. No light goes directly to 
the roof, and there are no windows round the walls. Hence the 
whole of this difference is partly reflected and partly absorbed by 
the walls. The observed increase over the direct flux is the difference, 
1,090 lumens. Neglecting light reflected from the walls on to the 
roof, the coefficient of reflection of the walls is 62 per cent. This 
figure is under the value given by L. Bloch for lightly coloured walls, 
but the difference can be accounted for by the presence of the dark 
dado. The author also gave several other examples of estimating 
and observing the illumination in the same way. 


DISCUSSION. 


Mr. A. P. TRoTTER remarked that the Paper was the first he had read 
which gave a method of calculating indirect lighting. The point to point 
method was suitable for simple cases such as street lighting, but it was 
obvious that in the calculation of the effect of indirect lighting the unit 
used must be the lumen. It appeared there was a possibility of a cu- 
mulative error in working with the Kennelly curve and that the Rous- 
seau diagram would be preferable to work with. 

Mr. LEoN GASTER said that it was important that the polar curve of all 
lamps with their actual reflectors or shades should be carefully and 
accurately determined by an outs de authority. The Paper was useful 
in showing that scientific calculation of illumination was correct. 

Mr. J. DARCH thought that too much account was taken of the illumina- 
tion on a certain plane and not enough on the effect of the rays of light 
on the eyes, which was really the important question. 

Mr. J. G. CLARK said that the flux method of calculating the average 
intensity of illumination on a plane was useful, but to determine the 
arrangements of the lighting units the point to point method was the best. 
He suggested that members of the Society should collect data of the cal- 
culated and observed effect of lighting installations. A classification of 
such data should be invaluable in furthering their knowledge of illu- 
minating engineering. 

Mr. T. E. Ritcuie asked a few questions about the detailed calcula- 
tions given in the Paper. It was important to be able to determine what 
reduction of the calculated illumination would take place in practice due 
to dirt and dust on the walls, ceiling. &c. 

Mr. V. H. MackINNEY said with regard to the example of indirect 
lighting given, the efficiency obtained in that installation was so high that 
he suggested the possibility of some error in the method of calculation. 
In calculating the illumination from installations in practice certain 
constants could be employed which shortened the calculations con- 
siderably 

Mr. R. W. WILLIs gave an example of an indirect lighting installation 
which he had been responsib'e for and where photomoter tests had been 
made at the time of erection, and also two years afterwards. This par- 
ticular case was in a draper's shop where it was often necessary to match 
colours, Indirect illumination was found to be the only possible method 
of artificial illumination by which this could be done. 

Mr. Justus Eck said that the loss of illumination due to the ageing of 
the walls, &c., was an important question, and experimenta should be 
made in this direction. 

Mr. J. S. Dow remarked that calculations became very difficult when 
the reflections from the walls had to be considered. Not much data was 
available of the retlecting powers of different materials, and he suggested 
that the author of the Paper might undertake experiments in this 
direction. He thought the architect in planning a house should work 
hand in hand with the illuminating engineer from the start, not a«k 
him to start his work when the plans were completed. 

Prof. W. C. CLINTON. in reply, said that Kennelly curves were much 
better to work with than the Rousseau diagram, and no very great errors 
were introduced thereby. The important part of hix Paper was not the 
close agreement which had been obtained in the observed and estimated 
values, but that the curves of illumination in each case were of the same 
form. This showed them that the principles were right and any errors 
were due to the lack of knowledge of the retlecting powers of the walls. 
The suggestion that data of observed and estimated values of different 
installations should be collected was a very good idea. 
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MATTERS TELEPHONIC. 


LLLI EHTEULITEATEEUTHTIHALTTETEMEHTUTELTMEUAUAILLHEEHIE E ELIHIE EH eHUÁ EH TH LEH RU CILOHLEHLEHEHEHIEHEH LH IELUGEH EHE EHEHBIHEHIEHEIR 
A COMPARISON OF THE TELEGRAPH WITH THE | messages. 


TELEPHONE AS A MEANS OF COMMUNICATION | 


IN STEAM RAILWAY OPERATION.* 


BY M. H. CLAPP. 


Summary.—In comparison with the telegraph it is pointed out that 
the telephone circuits cost more to instal and operate, but effect a saving 
in the operation of the railwav, both directly and indirectlv, as it is 
possible to move trains over the road more rapidly. The advantages 
and disadvantages in comparing the telegraph with the telephone are 
summarised. In considering what are termed the four methods of com- 
munication, namely, by personal interview, by letter. bv telephone or 
telegraph message, and by telephone conversation, attention is called to 
the fact that the use of the last-mentioned method by the railways in the 
United States has not been carried as far asit should. 


From the beginning of the operation of railwavs in the United 
States in the early 30's until the early 50's, a period of 20 years, there 
was no svstem provided for rapid communication from one station 
to another. Trains were run on what was called the “ time-interval 
system `; briefly, a ruling train had the right of one hour against all 
opposing trains of the same class. This practice continued for nearly 
10 years after Prof. Morse had sent his historical message from 
Washington to Baltimore. At about that time the Erie Railroad 
Company constructed a telegraph line, which was first used, appar- 
ently. for handling local messages along the road. Finally, in 1851, 
a train was successfully handled by a telegraph order for a distance 
of 14 miles, From this small beginning the handling of trains and 
messages by telegraph increased very rapidly, until about 10 vears 
later, the telegraph was quite common. In the end the telegraph 
became an established and invaluable adjunct in railway operation. 
Although the Morse register was early done away with, and messages 
received entirelv by sound, there was some opposition to this on 
account of the loss of the permanent record, especially when des- 
patching trains. This matter of not having a record was one of the 
principal reasons that the telephone was not used sooner for the 
despatching of trains ; but when this objection to the telephone is 
analysed we find that there is really no difference between the 
receiving of a message by sound on the telegraph as compared with 
receiving a message on the telephone, as no record is made in either 
case by the electrical or mechanical equipment proper. Apparently 
some of the persons who objected to the use of the telephone on 
account of its alleged lack of record, had in mind, when thev con- 
sidered the telegraph. the old Morse registers that were first used on 
the early telegraph circuits. The railways began carly to use the 
telephone on different parts of their systems, As the commercial 
development of the telephone was very slow up to 1890 it would 
apparently follow that there was not very much use of the telephone 
on the railways during the same period. However, the records show 
that different railways in the early 80's began to put in telephones 
for various purposes ; not so much, however, to replace the telegraph, 
as to replace messenger service and to serve as an auxiliary to the 
telegraph. The replacement of the telegraph by the telephone, to 
any extent, really began only six or seven vears ago. It is only 
during this short period of time that extensive installations of tele- 
phone despatching and message circuits have taken place, although 
beginning about 15 years ago there were numerous telephone circuits 
erected between terminals and principal offices on some of the rail. 
ways. These long-talking circuits did not primarily replace the 
telegraph, but in most cases merely provided additional means for 
communication. While trains were handled for short distances, 
principally in and about terminals, beginning back in the early 90's, 
it was not until the latter part of 1907 that any real attempt was 
made to handle trains on long stretches of main-line track by tele- 
phone. The Chicago, Burlington and Quincy railway was one of 
the first to use telephone train-despatching cireuits on their main 
lines, and by the latter part of 1908 this company had a considerable 
mileage of its lines despatched by telephone. The principal railways 
in the east and the middle west at once began to instal tele ‘phone 
circuits, so that at present there are some 70,009 miles of railw ay in 
the United States despatched by telephone. The use of the selective 
ringing telephone circuit for the despatehing of trains was soon 
followed by the use of the same kind cf circuit for handling 
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The growth of the telephone message circuit has, how- 
ever, been very much slower than that of the despatching circuit. 
The primary reason for this is the faet that the tele ‘phone message 
circuit does not meet the conditions on the average railway to the 
same advantage as the despatching circuit, there being more com- 
plications to meet than in the case of the despatching circuit. In 
general, the message circuit requires a considerable amount of traffic 
to justify its use. However, it will only be a question of time until 
all telephone despatching circuits are paralleled by telephone message 
circuits. 

On a railway on which the telegraph is the only means for trans- 
mitting intelligence quickly from point to point on the system, except 
for short distances in and round terminals where the telephone is 
used extensively, telegraph communication is used by all depart- 
ments and by a large percentage of the employees on all occasions 
and on all subjects. In fact, it is no exaggeration to say in general, 
that the sending of telegraph messages is made so casy that a great 
many more messages and words are sent than necessary. The 
telegraph office is usually located close to the superintendent's office 
at division points, and at. general headquarters is made as accessible 
to all departments as possible. In headqnarters buildings, where a 
considerable amount of space and a number of floors are used, 
pneumatic tube systems are provided in orde- to carry the m^ssages 
back and forth between the different offices and the telegraph office. 
A considerable amount of railway business is from its very nature 
urgent and requires as quick action as possible ; for example, reports 
on the progress of trains over the division, the meeting of the various 
emergencies that arise, messages about shipments of different kinds, 
reports of the location of equipment along the line, and similar 
business. 

Each section of railway has. between terminals, at least one 
message wire and one despateher's wire, unless it isa very unimportant 
section such as a branch line. where one wire, in a great many cases, 
serves the purpose for handling both the messages and the des- 
patching. The length of railway that can be handled by one tele- 
graph message or despatehing wire depends upon the amount of 
traffic handled, the size of the towns along the line, kind of country 
through which the railway is built, &c. On a busy single -track 
railway 100 miles would be a fair limit for telegraph despatching of 
trains by the use of one circuit. The facilities necessary for handling 
the messages would, in a great many cases, be the same as those 
required for the despatching. although there would be a great deal 
more variation in handling the messages than the despatching. On 
an important section of railway there is usually one message circuit 
that cuts into all offices along the line (way or local circuit) between 
the two terminals, with other cireuits cutting into the more important 
points. In order to handle the message service to and from the 
general headquarters a system of through circuits is provided be- 
tween the different division points and the general offices. If the 
length of the system requires it, relay and repeater stations are 
established. For example, on the Northern. Pacific system there 
are four relay offices between St. Paul, Minn., and Tacoma, Wash. 
In these offices are located, with a few exceptions, the multiplex 
telegraph equipments (duplex and quadruplex); there the business 
is relayed to different offices and terminals to which direct wires are 
not provided, The wire testing is also handled at these points. In 
order to give an idea of the extent of the te legraph system on the 
Northern rar ‘itic, the following list is submitted giving the assign- 
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! Distance 
Circuit. Character of circuit. in 
| miles. 
St. Paul-Tacoma, Wash ...................... l Tu NS BEC 1,900 
St. Paul- Missoula, Mont. ..................... 1.250 
St. Paul-Spokane and Pasco, Wash. ....... | " | 1,650 
St. Paul- Helena, Mont. .................. ee. a 1,130 
St. Paul. Billings and Livingston, Mont. . : | 1,008 
St. Paul- Dic kinson. N.D..&Glendive, Mont. 007 
St. Paul-Fargo and Mandan, N.D., local Quad ru ple x to Fargo, 450 
35 offices . single to Mandan. 
St. Paul- Fargo. N.D..and Dilworth, Minn. Quadruplex. 252 
St. Paul- Duluth, Minn. ........................ Duplex. 152 
st. Paul-Winnipeg, Man., local, 32 offices Single. | 483 
St. Paul- Fargo. N.D., local. £1 offices ...... m 202 
St. Paul Division, local, 30 offices .......... » i 170 
St. Paul-Duluth, Minn., local, 40 offices id | 152. 
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ment, the character of circuit and the mileage to the destination of ! 
the principal telegraph wires working at the present time out of the 
St. Paul general office :— 

This list includes only the principal circuits, and does not include 
certain local circuits from St. Paul to points in the immediate 
vicinity of the Twin Cities. While there is no very accurate record 
of all the messages handled between all points on the system, the 
total is estimated at about 5,000,000 per year, not including any 
messages at present handled by telephone. This would appear to 
be a large number, even when it is considered that the Northern 
Pacific is operating over 6,000 miles of main-line track, and it shows, 
apparently, the free use that is made by this railway of the telegraph 
message facilities, According to the writers observations, the 
conditions in this respect on other railways are not materially differ- 
ent. The cost per message for handling communication by telegraph 
will probably average more on a railway than the message cost of the 
commercial companies, because the messages are handled on the 
railway in smaller offices, and on circuits on which the number of 
offices is larger. The labour cost per message in Northern Pacific 
relay offices is a trifle over Id.; in offices along the line it would be 
hard to say what is the actual cost per message, on account of the 
multifarious duties of the operators at most of these points. 

The principal advantages of the telegraph are its small cost and 
simplicity. both as regards installation and in maintenance; this 
statement being made, of course, in comparison with the telephone. 
The telegraph, also, has the advantage of being a very accurate 
means of communication. A telegraph sounder makes very clear 
and distinct signals, and to an expert operator, there is no question 
as to what has been transmitted ; and, if the wire is working at all, 
the distance is not much of a factor, because the sounder is in a local 
circuit. The great disadvantage of the tclegraph is its lack of uni- 
verality. It requires a specialist in order to operate it. "There is 
a decided lack of ability to secure information of the thousand and 
one emergencies that arise on à railway, by telegraph, as quickly as 
desirable, This is due, first, to the fact that comparatively few 
employees on the system can use the telegraph directly, and second, 
to the fact that the telegraph is slower as a means of transmitting 
intelligence than its great competitor, the telephone. It takes 
longer to transmit a train order by telegraph than by telephone. 
This disadvantage of the telegraph is especially noticeable when one 
attempts to discuss any subject over the wire by telegraph, even 
between expert operators; and where it is obligatory to write out 
the necessary questions and answers in the form of messages to be 
sent and received by operators, the superiority of the telephone is 
even more evident. The telegraph is at its best in handling messages 
that are'comparatively brief, making definite statements or reports 
or answering definite questions, As soon as one attempts to ask 
several questions on ditferent phases or points of a subject, in other 
Words, attempts to discuss it, the telegraph becomes a comparatively 
slow means of communication. "Trouble is also experienced from 
delay in getting the offices along the line to answer their calls, There 
is also the trouble experienced in obtaining operators, which in recent 
years has become a serious problem, especially when times are pros- 
perous. 

The great difference between the telegraph and the telephone 
plants is in connection with the inside plant. Instead of the com- 
paratively simple apparatus, the telephone equipment is more or 
less complicated. There is first the private branch exchange, which 
has become so important a part of railway operation in so many 
places, These exchanges are, in a great many cases, rented from the 
telephone companies at the usual rates. However, there are numer- 
eus exchanges privately owned and operated, the latest tvpe to be 
used being the automatic switchboard. Arrangements are made to 
bring into these branch exchanges the telephone lines of the railway 
between the different. division points and terminals, to facilitate 
ready inter-communication. Also, in some cases, arrangements are 
made so that a railway ofticial can talk from his oflice over the lines 
of the railway company to any subscriber's station in the publie 
exchange system in a distant city or town. The cost of telephone 
Circuits for use between the exchanges along the line depends, of 
course, on the kind and the size of line wire used. The cost per mile 
of a No. 9 A.W.G. copper circuit in place, on the basis of 15-cent. 
copper, is about £15. The cost per mile of a No. 6 A.W.G. copper 
circuit on the same tasis, would be about £30. The latter circuit 
would give, under ordinary conditions, satisfactory telephone trans- 
mission up to 1,000 miles, while the former would be satisfactory up 
to about 500 miles. The telephone despatching and message circuits 
are the most interesting and peculiar to the railway service. The 
Provision of a means of selectively signalling the different stations 
along the line was a problem that took some time to solve satisfac- 
torily.- These selectors have different designs aud principles of 
Operation. In general, the selection is made by a step-by-step 
mechanism which responds to a certain number of pulsations or 
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combinations of pulsations sent over the line, making it possible to 
arrange a large number of selective combinations, and thus sign al 
any given station at will, without disturbing the others. Selectors 
are now made that are very efficient in operation, and will call selec- 
tively as many as 125 stations on the same line. At the stations 
along the line a special form of telephone set is installed for the use 
of the operators. These sets have a certain combination of apparatus 
and wiring that provides a so-called * booster " effect in trans- 
mission. This is secured by a switch which is so connected in the 
circuit that when the operator is talking, the receiver is short-cir- 
cuited, and when the operator is listening, the receiver is connected 
directly to the line and the transmitter disconnected. Head tele- 
phones are provided so that the operator may have free use of his 
hands. In the despatceher's office, special telephone sets are used 
which are wired like the sets at the way stations, except that breast- 
plate transmitters are usually provided so that the despatchers can 
move about sufficiently in making entries on the train sheets, which 
are usually of considerable length and width. Some of the railways. 
have experimented with, and are using with some success, loud- 
speaking transmitters and receivers for the despatchers. Thisappa- 
ratus, however, has not been developed to the point where it can be 
used successfully in all cases, Loud-speaking apparatus is greatly 
to be desired, as the despatchers complain quite generally of the 
hardship of wcaring continuously the head telephone and the breast- 
plate transmitter. The batteries used at the wayside stations arc 
in most cases composed of dry cells: thev are also used in the 
majority of cases for the line battery in the despatcher's office. These 
cells are, on the whole, the most economical, as the line current. 
necessary to operate a selector is rarely over 10 milliamperes and in 
some cases is as low as 1-5 milliamperes. However, small generators. 
are used in some cases to furnish the necessary ringing current ; 
storage cells, also, are used, and both are economical where the 
circuits are long and there are numerous busy stations on them, In 
a few cases secondary battery is used at the wayside stations, but it 
is not general practice, primary cells being in the great majority of 
cases the most economical. Wet primary cells are often used for 
providing the current for the despatcher’s transmitter. 

The cost of providing a selector circuit ready for operation under 
average conditions is as follows: Cost per station of providing and 
installing the selector and telephone equipment, protectors and 
wiring, both outside and inside of the offices, £16. Cost of providing 
and installing the necessary telephone and selective apparatus, 
including the battery, in the office of the despatcher, £50. Assuming 
that a telegraph pole line is already available, the cost of a suitable 
telephone circuit has been placed at £15 per mile, so that the eost of 
providing and installing a selective telephone circuit along 100 miles 
of railway, where there are 20 offices to serve, would be a little over 
£2,000. A telephone circuit as described above can be used either 
as à despatching cireuit or as à message circuit. 

Two very useful and time-saving auxiliaries which are available 
with a telephone system are installations of telephones in booths or 
boxes along the railway at so-called * blind sidings” (where no 
regular operators are employed, and where there may be not even a 
station building) and portable telephones for the use of the train 
crews. Telephones of these types can be used to great edvantage 
by the trainmen in handling the many emergencies that arise, and 
are also of material assistance to the despateher, in reducing train 
delays. Order forms for use of the trainmen are usually provided 
along with the telephones installed in booths or boxes, and. in some 
cases, special forms of registers are provided in which the order forms 
are placed so that three copies can be made of all orders transmitted 
to the trainmen, one copy in each case being given to the engine driver, 
the second copy to the conductor, and the third copy rem iniüg in 
the machine as a record. The portable telephone has obvious ad- 
vantages in the respect that it can be used at any point along the 
railway, by making temporary attachment to the telephone line 
wires. Some of the railways, however, have installed telephones in 
boxes or booths along the right-of-way every half mile; in such cases 
portable telephones could hardly be used to advantage. The tele- 
phones along the right-of-way are usually connected to the despatch- 
ing circuit so that the trainmen can talk directly to the despatehier. 
Where telephones are. provided. every half mile, they are usually 
connected to a separate line-circuit, and provisions are made at way 
stations for switching it to the despatching cireuit. The cost of a 
booth installed along the right-of-way, with the necessary telephone 
apparatus, depends on how elaborate an installation is desired: a 
very substantial and satisfactory installation can be provided for 
£18, but this can be reduced to possibly £6. A good portable tele- 
phone can be purchased for 485. 

In addition to the uses already deseribed, there are various m's- 
cellaneous ways in which the telephone can be used on a modern 
railway. Telephone sets are placed in the observation cars of 
limited trains and connected to the railway company's branch 
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exchange, so that passengers can talk to parties in the city from 
which the train is leaving, up to the time of departure. ‘The tele- 
phone is often installed in goods sheds and in goods yards so as to 
provide a means of ready communication from one point to another. 
Special types of telephone sets are installed on the desks of 
officials and so wired that conversations can be carried on with other 
officials in the same building by ringing a bell as a signal and then 
simply talking in an ordinary tone of voice into thc telephone set, 
without the use of the ordinary receiver or transmitter. Local 
telephones are installed in the homes of trainmen for use in calling 
them for dut y, thus saving time and avoiding the expense of employing 
messengers. 

The method employed in handling train orders by telephone 
contiins some points of interest. All figures or names of stations 
occurring in the order are spelled out letter by letter, both in 
the giving of the order and in all repetitions. The despatcher 
writes the order in his train-order book at the sam? tim? that he 
telephones it to the operator or operators on the line. Each operator 
who receives the order repeats it back to the despatcher, the de- 
spatcher underlining each word or number as repeated. In operating 
a message circuit, the same general practice of spelling out words and 
figures is followed as in the case of the despatching circuit. The 
cost of maintenance of the telephone is always more than the tele- 
graph, for the reasons that the telephone is more complicated and 
has more equipment. In the author's opinion, specially trained men 
should always be employed to maintain the telephone station equip- 
ment, although on some railways the section linemen are required 
to maintain the telephone equipmmt; the last plan, however, 
produces in most cases inditferent results, in the author's opinion. 
Ín order to maintain properly four selective telephone circuits, 
havinz an average length of 100 miles cach, at least one telephone 
inspector should be provided, and there should be additional force 
if there ar» many telephones maintained at ditferent *: blind sidings ` 
along the line, or special apparatus instilled at various terminals, 
private branch exchanges, &c. All this expense is practically in 
excess of what is necessary to muintain the telegraph to handle 
the same work, although, as already indicated, the telephone handles 
à great many transactions that were never attempted by telegraph. 

The advantages of the telephone are many; some direct, some 
indirect and some psychological. The first and most important, 
in the author's opinion, is that it permits direct dealing between the 
parties desiring to transact business, This is what might be termed 
the universality of the telephone as com»ared with the telegraph. 
The telephone, ‘compared with the telegraph, is a great time saver on 
account of its speed of transmission. Train orders can be handled 
more rapidly by telephone than by telegraph. This is due to the 
fact that the orders can actually be transmitted faster over te tele- 
phone; also, to the fact that the operators along the line can be 
made to answer the calls on the telephone bells quieker than their 
calis on the telegraph. The primary reason for this last condition 
is the use of 4 in. vibrating bells for way-station calling signals, 
which can be heard from some distance. Again, an operator does 
not know what is taking place on a telephone line until he comes in 
on the circuit, while. with the telegraph, the operator by listening 

ran read all that is being sent and, in some cases, can judge as to the 
relative importance of the calls for his office. A call on the telephone 
always involves an uncertainty as to what is wanted or who is 
calling: therefore, in order to be on the safe side, the operator will 
unconsciously drop any work in which he is engaged and answer the 
telephone bell when it rings. This peculiarity ‘of the telephone con- 
stitutes one of its psychological advantages referred to above. 
Furthermore, the calling bell is wired so in the circuit that the 
despatcher hears it ring, thus removing any doubt as to whether the 
bell actually rang or not. This is a very important point in favour 
of the telephone, as it removes any chance for an argument between 
the despatcher and the operator as to whether the latter was called. 

Since the despateher remains on the circuit continuously, the 
operators along the line can communicate with him without calling, 
by simply coming in on the cireuit and stating whatever information 
they may have to communicate. On this account it naturally 
follows that more detailed information is obtained as to train move- 
mnt, and that the despatehers can keep in closer touch with their 
work. In using the telegraph a train despateher is not able to 
transmit his thoughts by one-tenth the speed he could express him- 

sf by word of m uth. While a despateher cannot send a train 
order 10 times as fast by telephone as by telegraph, he can carry on 
conversations with operators and trainmen along the line at this 
rate, which is a great advantage to all concerned. Also with the 
telephone, the necessity is removed of operating trains through the 
modium of a large number of mon of varying abilitv. Then there is 
the human side of the telephone system ; the m^n along the line get 
very much better acquainted over the telephone than over the 
t legraph, and co-operate to greater advantage. This condition 
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was largely unknown when using the telegraph, and is not the least 
of the advantages in the use of the telephone. By the use of the 
telephone, the field from which despatchers and operators can be 
recruited is naturally broadened. It is no longer necessary on a 
railway, where the telephone has been installed with a sufficient 
number of circuits to keep the service intact, to depend on telegraph 
operators —in other words, specialists. "There is, for example, one 
division on the Pennsylvania Railroad where out of about 400 
operators positions along the line, it is necessary to fill only eight of 
them with telegraph operators. "This is a very important point for 
consideration in these days when, as already stated, the supply of 
telegraph operators is not equal to the demand. Also, it is possible 
to use as a despatcheran employee other than one who has obtained 
his experience in the telegraph or telephone service, as, for example, 
a goods or passenger conductor. While a telephone circuit is, in 
most cases, more susceptible to outside influences than the telegraph, 
experience shows that in heavy weather, heavy fog, mist, rain or 
snow less trouble is experienced with the telephone than with the 
telegraph ; and the telephone is affected only to a small degree by 
earth currents or by the aurora borealis. 

Finally, we have for consideration the saving in the operation of 
the railway by the use of the telephone. Unfortunately, it is har.l 
to show in all cases a saving, because many of the best-known 
economies are more or less intangible. One is generally sare that he 
is saving tim? by using the telephone, and it seems at least a fair 
assumption that there is a corresponding money saving. "Th: 
psychological effects can be capitalised to some extent, but it is 
generally difficult to do it. In the way of direct saving, the ability 
of the despatcher to get his trains over the division quickly, thereby 
economising in operating expenses, is the most evident, and easiest 
to understand, This is especially noticeable in the amount of ove:z- 
time that can be saved in the pay rolls of the trainmen and engine 
drivers. As it is conservatively estimated that the trains can. b> 
handled over a division from 10 per cent. to 20 per cent. more rapidly 
by telephone than by telegraph, an approximate estimate of the ove-- 
time saved can. be prepared by considering a certain operating 
division before and after the telegraph is replace | by the telephone. 
l'or exam le, on a certain division where the Northern Pacific is now 
installing the telephone, both for handling trains and for handling 
the messages along the line, it has been estimated that a saving of 
about £40 per month will be made in overtime paid to trainmen and 
engine drivers, to say nothing of the other indirect savings of whieh 
mention has already been made. In som? cases, a direct saving ean b? 
mide by using a sm iler number of despatchers when handling a 
given section of railroad by telephone, as compared with the tele- 
graph. For example, there is a division on the Northern Pacific 
which is made up of four consecutive districts, having an average 
length of a little over 10) miles each. — Part of the year, the four dis- 
tricts ein be handled by using two telephone despatching circuits; 
but when there is considerable business on the railroad, four des- 
patching circuits are used. It would be necessary with the ‘telegraph, 
to handle the four distriets by using four circuits at all seasons of the 
year. As it requires three despatchers to handle one despatcher 8 
circuit during the entire 24 hours, and as the salary of a despatcher is 
£31 per month, the abandonment of any of these positions even for a 
part of the year is a very desirable thing from the standpoint of 
saving in expenses. Savings are also made possible by the installa- 
tion of telephones in booths or boxes at or near small and unim- 
portant stations along the line where operators have been employed, 
thus resulting in the closing of these stations for a portion of the day, 
at least, and reducing the number of operators. ln some cases, less 
expensive operators are employed when the telephone is installed ; 
this practice is quite common on som> of the railways, and is done 
both at the stations along the line and in the offices at terminals and 
headquarters. In the latter case female employees are often used to 
advantage, as all that is necessary is a reasonable familiarity with 
the business to be handled and the ability to operate a typewriter. 

The principal disadvantages of the telephone as compared with the 
telegraph is its cost of installation and maintenance. However, 
these increased costs are overcome by the savings that are made 
posible, Another disadvantage is that the telephone, in the present 
state of the art, is not adapted, on accou it of excessive eost, for use 
on the railway for any considerable distance. While there is & 
circuit about 1.000 miles in length in operation on one railway in this 
country, at least, this circuit is used entirely as a talking-circuit and 
is not used for message work. It requires a good margin of trans- 
mission to handle messages over a telephone circuit and, according 
to the authors experience, a cireuit equating to more than 26 miles 
of standard cable should not be used in railway service ; at least, not 
in connection with handling trains or messages. While it is possible 
to construct a telephone circuit 2,000 miles long, or even longer, that 
would have the proper transmission efficiency, it will apparently be 
some time before a railway can justify such a circuit, from the stand- , 
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point of first cost and maintenance expense, and benefits derived. 
"The telegraph will probably continue to handle the messages for 
the long distances, such as 500, 1,000 or 1,500 miles, for a considerable 
time tocome. The telephone is not as flexible as the telegraph when 
making despatches in cases of trouble on the regular wires. For ex- 
ample, suppose that the entire role-line is down at some point between 
two terminals, it is very easy to re-establish a telegraph circuit over 
some second route, even though it be very circuitous. If the circuit 
is too long for direct working, repeaters can be cut into the circuit at 
intermediate points. But it is impossible to establish an emergency 
telephone circuit for the distance involved in the above example, or 
for considerably shorter distances. The telephone requires a much 
higher efficiency of maintenance than the telegrapb. This is not, 
strictly speaking, a disadvantage. In fact, the telegraph wires and 
apparatus should be maintained as well as the telephone system, but 
in practice this is not done except in very few cases. Also, there 
are more delicate parts in the telephone apparatus, to get out of 
order, than in the telegraph. The required efficiency of maintenance 
is not as easy to establish on a railway as might be thought. The 
telegraph and telephone plant is necessarily spread out over the 
entire system, without very much of it in any one place; this makes 
it difficult to secure adequate supervision, and it is not easy to im- 
press upon the different employees who have to do with the main- 
tenance of the plant, the importance of keeping the lines and appa- 
ratus in proper condition. 

The following summary presents the respective advantages and 
disadvantages of the telegraph and the telephone. The advantages 
of the telegraph are: (1) Flexibility in handling circuits ; (2) sim- 
plicity of installation, operation and maintenance ; (3) best adapted 
for long-distance service ; (4) least affected by distance, in respect to 
transmission efficiency ; (5) low cost of installation and maintenance ; 
(6) the necessary standard of maintenance is not difficult to secure. 
The advantages of the telephone are: (1) Universality ; (2) saving 
of time; (3) rapidity of transmission or despatch of business; (4) 
psvchological effects ; (5) minimum delay in getting offices to answer 
«ills; (6) lack of necessity of trained specialists to operate the 
service; (7) saving in total expenses of railway operation; (8) 
minimum impairment of transmission efficiency in heavy weather. 


VARIATIONS OF SPEECH BY MICROPHONES.* 


By A. BLONDEL AND S. POLAK. 


Summary.—The authors give an account of an oscillographic study of 
microphones with a view to bringing to the notice of experts the different 
iecords obtained of the same sound by different types of microphone. 


For some time an oscillographic study of microphone currents 
has been suggested in order to find a means of improving the trans- 
mission of speech over telephone wires, or to analyse the sounds of 

the human voice. Since 1901, when 
there were published the first micro- 
phonic curves f of vowels obtained 
by superimposing on a singing arc 


M microphonic currents, several other 
investigators have published quantit- 

1 ative records obtained by directly 

2 recording microphonic currents under 

3 different conditions, notably, Devaux- 

Charbonnel, Cohen and Shepherd. 


Bila Gati, &c. Devaux-Charbonnel 
attem»ted the quantitative analysis 
of vowels by moasuring on curves, 
carefully magnified, the amplitudes of different harmonics and 
ihe results, without being identical with those of physicists, 
who had worked on these harmonics by acoustic methods, were 
Pot extremely different. Others have been supported in their 
Work bv the conviction that the microphonie records, on which they 
were working, were truly characteristic, at least for the vowels, and 
sinee then it must be admitted that the records obtained with certain 
microphones give well-defined translations of speech. We were 
convinced of it ourselves until, having had to compare several 
microphones incidentally for other work, we obtained compara- 
live records. We established then, much to our surprise, that our 
curves neither agreed between themselves nor with those of other 
experimenters, It appeared to us useful then to call the attention 


Fic. 1. 
DIAGRAM OF CONNECTIONS. 


* Abstract of a Paper in “ Annales des Postes, Télégraphes et Télé- 
phones,” December, 1913. 
t A. Blondel : ** Méthode nouvelle pour ét idier Ja parole et les courants 
microphonique,” ‘* Comptes Rendus,” Vol. 133, p. 786, November, 1901. 
$ Tae ELECTRICIAN, Vol. LIX., p. 124, May 10, 1907. 


of specialists to the results of this study, by reproducing here several 
qualitative records of vowels. Their differences will explain why 
speech is never transmitted faithfully by the microphones and why 
each person possesses, besides his ordinary voice, a telephonic voice. 
The connections employed are shown in Fig. I. A triple bifilar 
Blondel oscillograph was employed, the bifilar suspensions, 2 and 3, 
being used to register the currents in the microphones M, and M;; 
the third bifilar was hung on an electric tuning fork, giving 200 
vibrations per second, and' permitting the frequency of the waves to 
be registered. For sounds we employed the human singing of vowels, 
& bell, a special siren, a clock, &c. The microphones were suspended 
by long wires in front of the source of sound, in identical positions, 
and the identity of the records were verified by interchanging the 
microphones and connections. | 

The two bifilars were connected in series with the same micro- 
phones, and four oscillograms were taken as follows: One when the 
current was nil ; one with the circuit closed and the current equal to 
15; ampere through the two bifilars and the microphone; one when 
the vowel a was sung before the microphone; and one with the 
vowel i. An inspection of these curves showed that the two bifilars 
employed registered in a sufficiently identical way the same current. 
In fact, on calculating the amplitudes of the different peaks of the 
curves it was found that the two records were identical to within 
about } per cent. This proved, we can now compare the curves 
obtained by different microphones. The microphones employed in 
what follows are lettered P, D, B, H and T. They are the micro- 
phones most commonly employed in practice. They are all of the 
solid back type filled with filings, except B and H, which contain 
granules. The microphones T are of the submarine type. Type P 
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Fig. 2.—COMPARISON OF THE MICROPHONES P (ON TOP) AND D (BELOW) 
WITH THE VOWELS €, !, 0, Uu, où SUNG. THE TOP CURVES GIVE THE 
BEATS OF THE TUNING FORK. 


e t 0 0 O u ou 


are long-distance microphones. Their records are, therefore, more 
comparable with those of the experiments quoted above.  Oscillo- 
grams were obtained with microphones P and D traversed by equal 
currents. The deformations were very marked, the microphone D 
absorbing the higher harmonics. In order to make the oscillations 
of D equal to P about three times the current was sent through D, 
but the last two of the higher harmonics were still eliminated in D. 

In Fig. 2 a comparison is made between the same microphones for 
the vowels e, 7, o, u, ou. It may here be remarked that all the 
vowels, particularly ? and u, show harmonics of a high order. For 
the vowel o the microphone D reproduces a practically sinusoidal 
wave, of a frequency double that registered by P. F ig. 3 gives oscillo- 
grams of the vowel u obtained with the three microphones; the 
record of P is shown in the centre, B on top anl H below. Here it 
is difficult to recognise that the three curves represent the same 
vowel. In B and H, which are of the granular tv pe, the granules, 
when disturbed, superimpose their own harmonics, 

The above oscillograms refer to cases where the currents traversing 
the microphones are relatively small, of the order of a few hundredths 
of an ampere. Oscillograms obtained with stronger currents, about 
|l ampere for the vowel ou, with the microphones P and B, showed 
that the curves become more comparable for the currents used in 
practice, but remiined, nevertheless, quite distinct. In the previous 
experiments the microphone circuits did not contain any external 
resistance (except that of the bifilar, which is not. more than 6 
ohms). Oscillograms were, therefore, taken of different vowels 
with microphones B and P in series with a resistance of 409 ohms, 
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the current being about 135 ampere. It was found that the higher 
harmonics were absent in the oscillograms registered by P. The 
effect of adding in the circuit of P an air inductance of several 
hundredths of a henry was then tried. The current in B and P was 
0-04 ampere. It was found, naturally, that there was a diminution 
in the oscillations by reason of the impedance, and an alteration in 
the curves by the disappearance of the higher harmonics. 

w All these oscillograms tend to show that the microphones preserve 
well the fundamental wave of the note, but alter the higher Helm- 
holtz harmonics, characteristic of the vowel Fig. 4 brings out 
clearly this fact. Here an electric bell, operated so as to give a 

17 nearly sinusoidal wave with a fre. 
quency of 1,000, but producing 
periodically complex wave sounds 
with harmonics having a fre- 
quency of 3,000 or more. Oscillo- 
gram (35) shows the position of the 
spot of the two bifilars, connected 
in series with the microphones 
P and B and adjusted till they 
coincide. — Oscillogram (36) shows 
the position of the spots at rest with 
the current on and in a reverse 
direction ; (37) gives the record of 
the sound of the bell. So long as 
the wave is pure, the microphones 
register it without deformation, 
apart from the inequality of the 
sensibilities ; but the higher har- 
monies are deformed. 

The deformation of the higher 
harmonics is, then, a fault inherent 
in all the usual microphones. To 
l explain the reason for this it is 
natural to attribute it to the resonance of the apparatus and to find 
out the natural frequency of the microphones. To determine this 
we have worked in different ways. We first sought the pseudo 
pericd of the oscillations liberated by submitting the membrane of 
the microphone to a strong pressure, which could be instantaneously 
released ; the microphone would then continue to oscillate under its 
own frequency. In this way oscillograms have been obtained of 
the discharge of a pistol or of a mechanical pressure exerted on the 
membrane. This pressure was produced by the armature of an 
electromagnet, and was released instantaneously by the breaking 
of the current in the electromagnet. The results obtained by these 
methods were not very comparable, and we believe it preferable to 
study direct the resonance of microphones under forced oscillatious. 
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Fic. 3.—CoOMPARISON or B, 
P.H WITH THE VOWEL u SUNG. 
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Fio 4$.—UOMPARISON OF THE Two MicrorHoxes P (asovi) asp B 


(BELOW) IN THE REPRODUCTION OF THE SUPERFLUOUS HARMONICS OF A 
BELL (CONTINUALLY STRUCK), 


To this end we have used a siren capable of producing in air or in 
water sinusoidal sound waves of a frequency between 3,000 and 600 
and a sensibly constant power. Where the frequency of the note 
of this siren is equal to that of the microphone it brings about in the 
oscillations a large amplification, due to resonance, and it is 
necessary to note the frequency corresponding to the indieatios 
the electric tuning fork. We have found by this last process tha 
microphones do not possess a well-defined frequency of the 
They present stretches of resonance and have natur 
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sounds of musical instruments. 
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in numerous places; they are in general very little damped, which 
provokes the deformations. 

Thus, for example, the microphone B has only one frequency, well 
defined by resonance, at 2,400. The microphone P possesses two, 
one about 1,100 and the other at 2,000. D has a frequency of the 
order of 1,700 only, and is rather more damped than the others. H 
has two frequencies, about 2,400 and 2,000. One can now proceed 
to explain the different alterations established by 

(1) The insufficiency of the amplitude of the frequency or frequencies 
of the microphones themselves. 

(2) The excess or insufficiency of the damping of the microphones. 

(3) The accidental occurrence of resonance, of the membrane on 
one part and of the harmonic of the speech on the other. 

Conclusion.—Without wishing to deduce general quantitative 
results from these tests, this study shows at least that it is necessary to 
proceed with caution if one wishes to draw, from theory or practice. 
conclusions from oscillographic studies of microphones. The micro- 
phones can introduce their own oscillations, of a frequency indepen- 
dent of that of the sound of the human voice every time the mem- 
branes or the granules are not sufficiently damped ; likewise, an 
excessive damping can suppress certain harmonics. One sees from 
this point of view the great différence between microphones of 
similar appearance. Microphones with granules give very many 
superfluous vibrations. The methods indicated can be usefully 
applied to further studies and practical comparisons of microphones. 
It is, above all, to make these methods known that we have brought 
forward this Paper. The method of the sinusoidal siren appears 
to be preferable to that of the variable whistle (sound variometer). 
which has been employed in Germany and Austria for the studv of 
the vibrations and membranes, because the siren gives à sound of 
sensibly constant power, whilst the variom^ter changes its volume 
and probably also its power with the sound. 

It seems that the better method of recognising with precision the 
composition of vowels in telephonic transmission would be the 
synthetic method, consisting of superimposing a principal E. M.F. 
on the harmonie terms produced by other small alternators, as has 
been done, for example, by M. Cahill for the reproduction of the 
We have not studied the con- 
sonants, Which are more complex, the greater part of which, having 
a brusque or explosive characteristic, put forcibly into motion the 
harmonics o, the microphores themselves, and are, therefore, still 
more subject to deformations than vowels. These, moreover, are 
the sounds that the ear distinguishes better, and play, without 
doubt, the principal part in hearing. 
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LONDON-BIRMINGHAM-LIVERPOOL TELEPHONE 
CABLE.* ! 


BY W. J. HILYER. 


In consequence of the great growth of telephone traffic between 
London. Birmingham and Liverpool, together with the increasing 
difticulties encountered in obtaining satisfactory routes for new pole 
lines for long aerial trunks, it has become necessary to provide an 
underground telephone channel connecting the three cities. The 
publication at this stage of a few particulars relating to the scheme 
will probably be of interest. Stoneware multi-way ducts of 33 m. 
internal diameter are being used to form the conduits. The amount 
of pipe space for which provision is made shows that a liege increase 
in the service along the route is anticipated. 

At ordinary cable-jointing points—normaliy 176 vds. apart —the 
scheme provided for standard manholes in four and six-way sections. 
and cast-iron couplings (excepting through towas, where double 
junction boxes or ecarriage-way jointing chambers ave required) in 
the two and three-way sections. At the points 24 miles apart where 
loading coils will be inserted, special manholes are provided bet ween 
London and Birmingham, and standard manholes between: Bir- 
mingham and Liverpool, The route length between London and 
Birminghain is 1003 miles, and between Birmingham and Liverpool 
90 miles, 

In designing the cable the end in view was to obtain such grades 
of efliciency as would provide for the following classes of connection : 
o uU VIN the telephone areas of the three towns. 
st mmunication between the zones of which the towns are zone 
E PLE d Red dr communication 
AA e g ger trains of connections than those 
ETOR aM A ee Bd airspace  paper«eore cable 
150 Ib. and 24 100 1b loo d i Nobis s ae ees ie 
formato. Theu es As made up in multiple twin four-wire core 

; le theoretical electrical constants of the circuits are 


—— 


* 


* Abvitact ola bPa Cringe qnc qd cii ccc e pe KL 
of a Paperin the“ Post Office Electrical Engineers! Journal." 
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Table I.—Data Relating to Loaced Loop. 
| | | Equated length (standard miles) of 
Weight Steady current values. | Values when 22 = 5,000. section. 
emile | —————————— -——————————'———————— ——————— ) ———————— ———— ——————— 
Ibs. (single Line resistance, — Wire-to-wire | Inductance | Attenuation Wave- /, Charac- London- Birming- : 
wire). ohms per mile capacity. Mfds. henries constant per length | teristic | Bir- ham- London- 
| loop. per mile.* per mile. mile. (miles). | impedance. mingham. Liverpool. Liverpool. 
100 17-56 0-065 | 0-055 | 00116] | 21-0 932/35 ^ ^ 12 9-0 224 . 
150 11-71 0-070 | 0:055 0-00875 20-2 | 886/1* 23' | 9-1 7:4 16-5 
150 85 0-100 | 0-034 0-00759 | 21-5 5883/1" 15 1:0 6-4 14-3 
(superposed ) 
200 8-78 0-065 | 0-055 000084 | 210 920,1 5’ Tl 08 Be 
200 4:30 0-090 | 0034 0-00601 22:7 615/17 lI 6-3 9:1 11-4 
(superposed) | ] | | € E 
300 585 0-065 i 0-055 | 000480 | 21-0 | 920,07 42’ 50 . 4-1 9-1 


* Pair-to-pair in the case of superposed circuits. 
The insulation resistance between any wire and the remaining wires and earth will not be less than 5,000 megohms per mile. 
The ratio S'K (leakance, capacity) will not exceed 20 when 2rn = 5,000. 


zs — 


given in Table I. All the loops will be loaded at the outset, as will | while coil 536 acts non-inductively for such currents, and also that 
also 12 superposed circuits formed on 150 Ib. and 200 lb. four-wire | coil 536 acts inductively and coils 535 non-inductively for currents 


cores, The coils will be of the Western Electric Co.'s iron-core | passing round the superposed circuit. The coils are wound in 
sections on the iron cores as indicated in order 


to prevent as far as possible energy losses and 
cross-talk. 

The pipe line is now completed between London 
and Birmingham, and is nearing completion 
between Birmingham and Liverpool. and cable 
laying is proceeding. The cable for the London- 
Birmingham section is being manufactured. and 
laid by the Western Electric Co., and that for 
the Birmingham- Liverpool section by the British 
Insulated & Helsby Cables (Ltd.). The Western 
Electric Co. is providing the loading coils for 
the whole of the work. "n 

In order to prevent cross-talk between 
superposed and side cireuits special precautions will be taken 
to joint together such wires and pairs in successive lengths as 
will secure the electrical balance of the two wires of a side 
circuit or of the two pairs of a superposed circuit. The cases 


Up Side Cable Studs 


Fic, 1.—WiNDINGS AND Coy. 
NECTIONS OF Corrs 535 AND 545 
FOR ORDINARY CIRCUITS. 


pattern. At each loading point the following coils 
will be inserted : 50 type 535 for the 100, 150 and 
200 lb. circuits: two type 545 for the 300 lb. 
circuits; and ]2 type 536 for the superposed Up Side Cable Stub 
circuits. The whole of the coils will be contained 
in one cast-iron case. Electrical data relating to 
the coils are given in Table II. The “ leading- 
out ` conductors (for connecting the coils to the 
main cable) are to be paper insulated and 
impregnated, and are contained in two separate 
cable stubs; one of these will be connected to 
the " up" side of the main cable and the other 
to the “down” side. The necessary connection 
between the side and phantom circuit coils will 
be made within the case. The paper coverings Fic. 2.—WINDINGS AND CONNEC 
insulating the leading-out conductors will be TIONS OF CoILS 535 AND 530 For SIDE 
coloured, The colour scheme for the cable stubs AND SUPERPOSED Circuits. 
provides for the identification of the type of Lon 
coil connected to any pair, and also for the 
Identification of those four-wire cores in connection with the super- | of loading coils will not be placed in the manholes at the 
posed circuit coils. loading points, but will be buried horizontally in the ground 
The two windings of any coil of types 535 and 545 will be led out ; with the flange of the case and the connecting cable stubs 
on the one side by means of a pair in the one cable stub, and on the = = — = dec cue us 
other side by means of a pair in the the other stub. Each pair of 
coils 535 and 545 (and in 12 instances a pair of coils 525 plus a coil 
936). which will be inserted in a four-wire core in the main cable, 
will be led out on the one side by a four-wire core in the one stub, 


Table II.-—£E^«ctril Data re lating to Loading Coils. 


Windings in series. Maximum | l 
zx SS ee a pesi aa erostari Minimum 
Type Maximum 


and on the si > “wire 1 | xo . : : ANI capacity insulation 
ga l other ide by a four-wire core in the other stub. The of coil. Inductance effective resis- Maximam | between resist: ie 
me colour scheme is to be used for the two stubs, and a pair or (henries). tance at soo. mie indies: Gomi 

core of wires of any particular colour in one stub will be connected | Voss O ERIS ME "ems 

through a coil or pair of coils in the case to another similarly coloured | ——— ——— = i: PE Egat oe 

pair or core of wires in the other stub. — Fig. shows in diagrammatic 539 0:135 | 675 $f 0:00:35 1,000 

form the windings of coils of types 535 and 545 and the manner in 936 oos? | 4:10 zu 00007 1.000 
oto 0-152 4-72 2-0 00035 1.000 


un gos windings are connected to the conductors in the cable | 
stub: ig. 2 shows similarl i . d 536 ted o E | ok 
: ; ; col 7 536 connected , WS: - | M 
VE di con ete sid d En itus T it: it will be scen Te insulation resistance Is measured with 100 volts direct between 
that in thi pete side an superpose circuit unit; it wi EN s any one winding and all the other windings and the containing case ^w 
aiden P 535 act inductively for currents passing this table the term ” winding " includes the leading-out conductors 1 
round the side circuits to which they are respectively connected, the cable stubs. nd 
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projecting through the wall of the manhole. 


At each end of the | ammeter records both the tota] number of connections made and the 


2}-mile sections air nozzles will be provided in the main cable for | maximum number of connections existing at the busiest instant. 


desiccating purposes. 


The latter is an especially important matter because it determines 


As indicated above, the loading spaces are 24 miles, with half | the amount of connecting equipment required to take care of the 


spaces at the London and Liverpool ends and on either side of | peak load. 


Birmingham. Table I. shows, in addition to the electrical constants 
of the lines, the equated lengths for the different gauges. These are 
such that the services referred to above are provided by the con- 
ductors indicated below :— 


Conductors. 
Between London and Birmingham 100 Ib 
4 Between Birmingham and Liverpool 
Service (a) E 
Se 150 1b. superposed 
Between London and Liverpool and 200 Ib 
F Between London and Birmingham 150 lb. 
Service (b)< Between Birmingham and Liverpool 100 lb. 
Between London and Liverpool 200 ]b. superposed 
( Between London and Birmingham 200 Ib. 
Service (c)4 Between Birmingham and Liverpool ce 
300 Ib. 


| Between London and Liverpool 


The cable will not be led into any office or testing point between 
London and Birmingham or between Birmingham and Liverpool. 
It is anticipated that the whole of the work will be completed and 
the circuits working by July. When completed the London- 
Liverpool circuits will be among the longest of the loaded sub- 
terranean telephone lines of the world, and the 300 Ib. circuits will 
be unique in the fact that the conductors arc heavier than those of 
any subterrancan telephone lines hitherto laid in Great Britain. 


TRAFFIC STUDIES IN AUTOMATIC SWITCHBOARD 
TELEPHONE SYSTEMS.* 


BY W. LEE CAMPBELL. 


Summary.—The Paper describes a telephone traffic recording machine 
by means of which not only the number of calls for a given period, but 
also the average duration of each call, is mechanically registered on a 
moving tape. ‘The observations recorded here were taken on an auto- 
matic telephone system. The graphical record shows the exact duration 
of each connection, the number of connections made during a given 
interval, and the number of simultaneous connections in service at each 
instant. By means of these records it is possible to study the relative 
efficiency of small and large junction groups, the average time of calls, and 
these observations permit the switches and junctions to be so arranged 
that the calls will be evenly distributed among the junctions in each 


group. 


F In well managed manual switchboard central offices it is customary 


| 
! 


It is very difficult, if not impossible, to secure a very 
accurate peg count or plug count. Operators frequently make mis- 
takes in registering calls during a peg count and observers make 
mistakes in counting plugs; mistakes are also made in distin- 
guishing between cord circuits actually in use and those which 
are apparently in service but really idle, because the conversation 
of the parties using them has been completed. In automatio 
exchanges, counts corresponding to peg counts are occasionally 
taken by counting the operating switches as they complete connec- 
tions. Calls are also counted by the use of a moter on each junction ; 
these are generally installed by connecting the release magnets of 
second or third selector switches on each section of the switchboard 
to a separate ’bus bar, in series with which is a }-ohm relay which 
operates each time a switch releases, and closes a circuit through a 
meter. Counts similar to plug counts have been taken by counting 
all of the like junction switches in operated position at given times. 
All these methods of measuring traffic have their disadvantages, 
and it is believel, therefore, that telephone traffic engineers and 
telephone engineers in general will be interested in a new recording 
device and some of the results secured by its use during the past year 
in making traffic studies in automatic switchboard plants, on a 
somewhat elaborate scale. 'The special feature aimed at in this 
machine was to secure a graphical record which would show the 
exact duration of each connection, the number of connections made 
during a given interval and the number of bona-fide simultaneous 
connections in service at each instant. The machine as devised con- 
sists of a mechanism for passing a strip of paper about 6 in. wide 
over an inked ribbon and on to a receiving roll at definite rate of 
speed, with a number of markers (40 in all) arranged side by side over 
the paper, so that when any marker is pressed against the paper the 
inked ribbon leaves a corresponding line on the paper. Each marker 
is provided with an armature and an electromagnet for operating 
it; the latter is electrically connected to the mechanism asso- 
ciated with one automatic switchboard trunk in such a way that 
whenever that trunk is occupied by a call, the potential established 
on the trunk for guarding purposes serves also to cause current to 
flow through the electromagnet and energise it as long as the connec- 
tion lasts. A diagram of this machine is shown in Fig. 1. F is the 
roll feeding paper to the machine, R is the receiving roll, M are 
the markers, V is & pendulum vibrator tuned to run at a fixed 
speed, so as to make and break at regular intervals the circuit 
through the electromagnet operating the step-by-step pawl and 
ratchet movement P R, which turns the receiving roll, and thus 
draws the paper through the machine; R M is a device for moving 
the ribbon at intervals so that the portion immediately under the 


to study traffic conditions by taking peg counts and plug counts. A markers will always be sufficiently inked. One especially interesting 
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peg count is à count of all connections made during a definite time | 


interval by each of the operators. A plug count is a count at a 
definite instant of all plugs in use. 
observations must be made to determine the 
nection. Where this time is known, a good way to take both a 
count and a plug count has heen to use a recording ammeter ae 
nected into a circuit supplying energy to some or all of the rela ua 
then knowing the average ampere-hours consumed by each nein 
tion, 1t 18 & comparatively simple matter to determine from the 
* Abs > the Ai i | Institute of Electrical 
En of a Paper read before the American Institute of Electrical 


average length of con- 


In addition to these, stop-watch | 


feature is the remarkably short period of tim» which occurred in 
many instances between the release of a junction and its seizure for 
another connection. This is of material aid in promoting junction 
efficiency, and is due to the automatic switchboard. It was found 
that by means of a chartometer, it was not a difficult matter to sum 
up the lengths of the lines on each tape, so that the average length 
of call might be obtained ; and it is apparent that a curve may be 
very readily made from this sheet, which will show the number of 
simultaneous connections at each instant, as the curves in Fig. 2 
In fact, any traffic data desired may be secured from the tape. "The 


, upper curves A and B, in Fig. 2, are taken respectively from the upper 
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and lower halves of the same tape, from whose totals the lower curve 
Amas constructed. 

P The writer s purpose in presenting these curves is to give a graphical 
illustration of the relative efficiency of small and large junction 
groups, by noting the fact that while in the group A the maximum 
number of simultaneous connections is I8 and in group B the maxi- 
mum number is 18, the maximum number in a combination of the 
two is not 18 plus 18. but 32. This is merely an illustration of the 
Jaw of increase in efficiency of junctions as the size of the group 
increases which has been well known to telephone engineers for 
years; but the author is not aware of any other device which makes 
it possible to study the working of the law so satisfactorily. The fact 
that the greater efficiency of large junction groups is due to a smaller 
ratio of peak load to average load is very clearly demonstrated by 
curves which were constructed from data secured in an office of 
4,950 lines, by making simultaneous observations during the busy 
period of each of six working days, on the number of connections 
an service at given instants in each 100-line section of the entire 
plant. There is a much greater variation in the percentage of con- 
nections in the average 100-line group than in the 1,000-line section, 
and the very small variation in the load of the entire plant. It is 
customary to define the peak load in terms of the average load or 
the total busy-hour load. One of the curves, A in Fig. 3, shows, for 
calls of 83 seconds duration, the relation between the total busy- 
hour load and the peak load, in automatic switchboards ; or, in other 
words, the number of junctions needed at the peak instant for busy- 
hour loads of various sizes. This curve follows the formula :— 


Number of junctions- TC +3-785 (I—T) / CT... . . . (D) 
For call lengths of less than 130 seeonds this formula may be written 
in the simplified form :— 

Number of junztioni— TC 3-47 TC . . . . (2) 

T isithe average holding time in hours, and C is the number of 
busy-hour calls. The curve B in Fig. 3 is drawn for an average 
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holding time of 83 seconds, because some tens of thousands of obser- 
vations made in different automatic plants show this to be slightly 
above the average duration of connection. The 83-second standard 
is divided as follows : Setting up of automatic connection, 6 seconds ; 
waiting for called party to respond, 9-5 seconds; conversation, 
Ub") seconds ; release of connection, 1 second, or a total of 83 seconds. 
Call lengths vary greatly in different offices. For example, in 
one of the cities in which studies were made with the traffic recording 
machine, it was found that while the average length of calls for the 
entire system was 81-25 seconds, it was 130 seconds on the junctions 
to an outlying residence office, and 100 seconds on junctions to 
manua] private-branch exchanges; but observations made on 
nter-communicatimg calls in automatic private-branch exchanges 
have, in a number of instances, shown an average call length as low 
a4 43 seconds. In connection with the studies of average call 
length, it was found that in approximately 12 per cent. of the calls 
the calling party received the busy signal ; and 16 per cent. received 
n> response from the called party, either because he was beyond the 
teach of the telephone, or did not answer the signal before the calling 
party disconnected. 
Es ipud) practice in automatic switchboard systems to 
ns oe and the junctions so that the calls will be 
i a d among the junctions in each group. This 
all is d istribute the wear on the junction switches. to ensure 
the switches enough operation to keep them in good working 


order and to reduce the risk of two parties seizing a junction at the 
same instant. Sometimes it is advisable, however, to provide that 
the trunks in a group will be selected successively; for exam ole, 
if there are 10 trunks in a group. the trunk-selecting mechanism 
will test the trunks in order, starting at No. 1 for each call, and seize 
the first trunk that is disengaged. The shape of some curves giving 
results of observations made with the traffic-recording machine on 
groups of trunks successively selected give risc to the suggestion 
that two groups of 10 trunks each, for example, might be reduced 
without Ioss to two individual groups of seven trunks each and a 
common group of three trunks, which would be a total of 17 trunks 
instead of 20, by connecting in multiple the eighth, ninth and 10th 
trunks of each group. The effect of this method of connecting the 
groups together is that the load curves of the two groups of trunks 
overlap in such a way that the one busy-hour call of the tenth junc- 
tion in each group is superimposed on the nine busy-hour calls of the 
seventh junction in the other group, while the three busy-hour calls 
of the ninth junction in one group are combined with those of the 
same junction in the other group. It is argued by those who sug- 
gest this scheme that since, as shown in Fig. 3, a group of subscribers 
A making 175 busy-hour calls would require but 10 junctions and a 
similar group B would require but 10 junctions, while a group of sub- 
scribers making 350 busy-hour calls would require but 16 junctions, 
the arrangement suggested satisfies all requirements; because it 
must be true that the peak loads in the two sets of 10 junctions each 
would practically never overlap, so that both groups of subscribers 
would never want the three common junctions at the sam? time, or 
else the curve in Fig. 3 and the law governing it are fallacious. 
There is one other factor to be considered, however, and that is the 
possibility of calls overhanging on the three common junctions, 
while some of the subscribers of the group A, for example, are not 
calling, and group B parties are endeavouring to secure access to the 
common junctions. The arrangement suggested allows an extra 
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junction to overcome this objection—t.e., allows 17 junctions for 
350 busy-hour calls. while but 16 would be required if all subscribers 
had access to every junction. Whether this arrangement will be 
justified by experience and become of practical value, the writer 
would not venture to say at this time. It seems probable that it 
could be practiced to advantage where two-way junction service is 
to be given. There is generally a difference in the times at which 
the peak loads occur on junction groups carrying traffic in opposite 
directions between two offices, consequently the use of two-way 
junctions would reduce the number of junctions required. While 
such junctions have not been found feasible between large manual 
offices, they are nevertheless practical, and some of them are in use 
in automatic systems. The obstacle in the way of their more general 
installation is the increased cost of equipment. "This obstacle can 
be largely eliminated by a scheme in which there are 16 trunks inter- 
connecting two oflices A and B, in such a way that each oftice has 
access to six individual one-way trunks and four two-way or common 
junctions. This plan allows for a peak load in either direction of 
175 busy-hour calls. provided the two peaks do not occur at the same 
time, and the combined group would carry a load of at least 240 calls, 

It is evident that the number of common trunks might be greater or 

less than four in a total of 20, and would be determined by the rela. 

tion between the two-way peak loid and the peak of the load in each 

direction ; also that the expensive two-way equipment is contined 

to the comparatively few two-way junctions, 
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Merz & McLELLAN’s report on London Electricity Supply, 
and. as only a hurricd perusal was then possible. we think it 
well to make a few further remarks. The kevnote of one 
aspect of the report is supplied by tlie opinion therein 
expressed that an amalgamation of the supply companies. 
would be in the best interests of the London County Council 
itself as the purchasing authority. It is a curious fact that 
this amalgamation, which in one form or another has been 
desired for vears by the companies themselves, is one of 
those changes which Parliament in its wisdom decided 
should not take place. Yet to any outside observer it 
must be clear that this change must inevitably come about 
if London is to be supplied on economical lines. With this 
new opinion before them it is to be hoped that the Council 
will persuade Parliament that amalgamation. far from being 
an evil. would be a material blessing. 

Having obtained amalgamation, the next step is to con- 
centrate the generation so that really large generating units 
are possible. There 15 no question that this concentration 
must eventually come about. but there ix a conflict of 
opinion as to the steps that should be taken to secure this 
end. Two alternative policies are mentioned in the report 
—namely, either to allow the extension of onlv eight or ten 
‘of’ the best existing stations, or to aim at the gradual 
abolition of all the stations in the metropohtan area: 
generation being concentrated well outside; and it 15 
pointed out that the second policy might be supplementary 
to the first. Undoubtedly the second policy is the one to 
have in view ultimately, but we think it must to some ex- 
tent partake of the first in the early stages. As’ we 
pointed out in our last issue it is not desirable to relv 
merely on one or more large stations a considerable distance 
down the river, for strategic reasons : a hostile fleet might 

place the metropolis in a serious plight by shelling such a 
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McLrLLAN state that the proposed new undertaking, if 
carried out on proper lines, “ might be made selj-supporting 
at a comparatively early stage.” The italics are ours, and 
thev serve to call attention to a point where much of the 
difficulty lies. At the momei:t, the companies are in a good 
financial position. If wholesale reconstruction and scrap- 
ping takes place. the result for some time to come is likely 
:0 be unremunerative. On the other hand, there is no 
jeason. why a definite policy for bulk supply should not be 
tramed and the necessary] alterations brought about 
gradually without what may be termed financial incon- 
venience. 

There are various methods of amalgamation, and these 
are referred to in the report. One method is by means of a 
“holding company.” such as is under discussion at the 
present moment, and is associated with the County of 
Lordon Company. We have already referred in general 
terms to this scheme, but recent events make it desirable to 
look into it again a little more fully. Assuming, as we well 
may, that some form of amalgamation is essential, we may 
confine ourselves to the question whether the present 
scheme is one that 1s desirable, or whether there is not some 
other means of bringing about an amalgamation, or its 
equivalent, which would be more satisfactory. 

Briefly, the present scheme consists in the formation of 
a holding company, which would exchange existing shares 
in the companies for shares in the new company on a certain 
basis, and would give the existing proprietors a bonus in 
shares and at the same time offer the prospect of larger 


dividends. It is a little difficult to say just how this would | 


work out on the whole share capital, but we may mention 
that it was explained by the chairman of the County of 
London Company at the Company’s recent meeting that the 
preference shareholders holding 6 per cent. preference shares 
in that company would receive one-third more in 5 per 
cent. debenture stock, so that the yield in this case would 
rise from 6 per cent. to £6. 13s. per cent. Further, 
preference shareholders would have a right to claim some 
ordinary stock in addition. As to the ordinary share- 
holders, they would receive a proportion depending on the 
rate of dividend vielded by their ordinary shares; thus 
in the case of 7 per cent. they would receive for each 
10 shares of £10 each £140 of 6 per cent. cumulative 
preference. stock and at least 30 per cent. bonus in ordin- 
ary stock of the holding Company. The effect of this, 
from the dividend point of view, would be that the holder 
of 10 ordinary shares would receive a dividend of £8. 8s. 
Instead of £7 as at present, and he would also have the 
prospect of receiving a dividend on the ordinary shares 
given as a bonus. Taking roughly the average increase 
in dividend as 15 per cent., this would be equivalent to 
an increase of 15 per cent. in capital. At present the 
capital called up by the companies is approximately 
£14,500,000, including about £5,500,000 loan capital, so 
that the suggested increase in dividends would be equiva- 
lent to an increase in capital of 15 per cent. on £10,000,000, 
or, say, £1,500,000. The bonus appears to be at the rate of 
something like one-third of the total share capital, which 
would mean about £3,500,000, or, with the preceding sum, 


a total increase equivalent to about £5,000,000, apart from 


cash. In fact, this is the inducement that is offered to 


shareholders for the exchange of their existing shares. 

We now come to the cash capital which it would be 
necessary to raise for the purpose of linking up the various 
undertakings, and for building -a large power house to 
supply energy in bulk. Capital required for this purpose 
is estimated at £4,000,000. As to how soon this capital 
would be wholly required, there seems to be some doubt;. 
it would depend to some extent on whether rapid whole- 
sale scrapping took place. The idea which first gained 
currency was that the whole sum would be required in, 
say, two years; but this was denied at the meeting of 
the County of London Company, when it was stated that the 
expenditure would be carried over a “ series of years.” How- 


ever this may be, in comparing the proposed scheme with - 


the present state of affairs we have to consider the payment 
of dividends on an increased capital of something like 
£9,000,000 (omitting any consideration for the promoters), 
and it becomes necessarv to inquire how this increased 
revenue is to be obtained. Considering that the present 
capital of the companies is approximately £14,500,000, it 
will be seen that the increase in capital is a very large 
proportion of the whole. 

At a recent meeting of one of the companies Sir ALEX- 
ANDER KENNEDY mentioned that about half the costs of 
working were due to capital charges. This part would not, 
of course, be reduced by anv scheme of amalgamation. The 
remaining half, it was stated, might be divided equallv 
between working costs and cost of management. By the 
new scheme something might, no doubt, be saved in manage- 
ment, and in due time the works costs would be reduced. 
by the more efficient supply in bulk. In the year 1912 the 
companies' total works costs were approximately. £450,000. 
Suppose we assume that a saving were effected equal to the 
whole of the coal bill and something more, we should then 
have a saving of, sav, £250,000 to £300,000 per annum. 
Such a saving as this could only be effected by means of a 
large new power station run on the most economical lines, 
and this would necessarily involve the scrapping of all the 
old stations before the full economy could be felt. Thus 
it would be necessary to provide a sinking fund for the 
plant which must be scrapped in order to obtain the more 
economical generation. Further, a sinking fund must be 
provided (has indeed been suggested by the promoters} 
on a large part of the new capital in order that it mav be 
repaid at the date of purchase ; and, lastly, interest must be 
paid on new capital amounting to somethin g like £9.000,000. 
It will be seen, therefore, that it is impossible to carry out 
the whole of this programme on merelv a savin g of £250,000 
to £200,000 per annum. 

It must at the same time be allowed that the number 
of units supplied per annum will increase, but, on the 
other hand, tlie price received per unit is certain to fall. In 
fact, the whole purpose of the scheme is that electrical energy 
shall be available at a lower price ; otherwise the present 
state of affairs mav as well remain as it is. If electrical 
energy is to be used much more generally in the metropolis 
it will be in the direction of power and domestic purposes. 
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Yor which the price must inevitably be lower than those now 
current. Yet, according to Mr. W. F. FLADGATE, the chair- 
man of the Charing Cross Company, the promoters have 
assumed the same price per unit as at present in estimating 
their profits. 

It appears to us that it should be possible for the com- 
;panies to come together and to devise a scheme which will 
necessitate only that increase in capital which is required 
for expenditure. A very much more efficient result, from 
.£he financial point of view, is likely to be obtained by having 
a well considered scheme, which has been thought out from 
the financial as well as the engineering point of view, and 
proceeding to work along the lines of this scheme as rapidly 
as the growth of electricity supply in the metropolis will 
permit, but not so rapidly as to produce undesirab'e finan- 
Aial results. As evidence of the fact that the companies have 
mot been standing still in the matter of efficient working we 
may mention that the works costs in 1912 were approxi- 
mately £450,000 for an output of 177,000,000 units, and 
that in 1903 the works costs reached approximately the 
same figure for only half this output. A result of this kind 
shows clearly that the companies have been improving the 
efficiency of their plant as the demand arose. This im- 
provement has been largely effected out of revenue ; in fact, 
‘last year the companies jointly spent over £350,000 addi- 
tional capital on their undertakings, of which sum all but 
„about £50,000 was provided out of revenue. | 

We suggest that it would be much better to avoid offering 
the existing shareholders bonuses and a prospect of larger 
dividends ; such methods, it appears to us, only weaken the 
financial position. On the other hand, in view of the report 
„of Messrs. Merz & McLELLAN, it appears to us that the 
companies should, in fact must, come together so as to 
put forward some scheme which will be acceptable to the 
London County Council. There should be no half measures. 
Some control must be expected, though we hope that the 
‘Council will see the wisdom of not taking up this róle them- 
selves, and if the Council could’ see their way to adopt a 
self-denying ordinance, giving up the idea of ultimate 
purchase provided the control is adequate, much would be 
&ccomplished. With an enlightened policv there is no 
reason why London electricity supply should not be worthy 
-of the metropolis of the Empire. 
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-Electrical Engineering: The Theory and Characteristics of 
Electrical Circuits and Machinery. By C. V. C inisTiEe. (New 
York: McGraw-Hill Book Co.) Pp. xii. 4-417. 17s. net. 
* This book has been compiled as a foundation for lecture 
-courses for junior and senior students in electrical engineering. 
“ The theory and calculation of electrical machines are 
developed from the fundamental principles of electrostatics 
and electromagnetics. Only the more standard types have 
been discussed, since familiarity with the principles of their 
operations will guide the student to a complete understanding 
of other machines which differ only in minor respects. This 
venzral groundwork may be extended to suit the requirements 
„of particular classes.” 


. THE ELECTRICIAN, APRIL 24, 1914. 


We have given the author's commendably brief preface in 
full as it will be necessary to refer to it later on. 

Of the 10 chapters in the book, the first three deal with 
electrostatics, magnetism and electromagnetics, and electric 
circuits. Although the fourth chapter of 81 payes on direct- 
current machinery is necessarily somewhat sketchy, parts 
make instructive reading, notably the sections devoted to 
commutation, interpoles and sparking. Synchronous machi- 
nery, alternators and synchronous motors are considered in 
the next chapter, and Chapters VI. to IX. deal with trans- 
formers, induction motors, alternating-current commutator 
motors and converters. The chapter on commutator motors, 
of 11 pages, is much too short, and that on converters would be 
improved by the inclusion of matter dealing with modern 
converters, deleting or ruthlessly cutting down, if necessary, 
the section on the heating of a two-pole in-phase armature 
which is to be found in many books. Transmission lines are 
briefly dealt with in the last chapter. 

Notes on high-speed continuous and alternating-current 
machinery, as well as a discussion on the influence of the 
thermal characteristic on the output of «dvnamo-electric 
machinery should also have been included. Entire absence of 
any information concerning electrical measuring instruments 
strikes us as a curious and serious omission in a book intended 
as a foundation course. We put it to the authors of such books 
that it 1s as important for a student to know how to measure 
a current as it is for him to know how a dynamo " generates " 
current. 

The parts of the book which give us the most pleasure are 
those dealing with the electric circuit and transmission line. 
In particular, the numerical examples in section 82 are happily 


‘{ chosen, and students would do well to note that the author— 


obviously a painstaking and conscientious teavher—uses no 
less than five diagrams to illustrate what is happening in an 
alternating-current circuit possessing resistance, inductance 
and capacity when the impressed E.M.F. wave contains a 
higher harmonic. Most assuredly should students solve 
simple exercises on the general wave as soon as thev can tackle 
any circuit containing resistance, inductance and capacity. 
By so doing they will pave the way for problems which 
are of growing importance, and with which they will be 
confronted. 

In accordance with the recommendations of the Interna- 
tional Electrotechnical Commission, in all the vector diagrams 
the counter-clockwise direction has been taken as the direction 
of advance in phase. The printing of the book leaves nothing 
to be desired ; wide margins, useful for additional notes, are 
provided on each page, and the diagrams, of which there are 
378, are excellent. 

Profiting by the advice gratuitously offered some little time 
avo in these columns as to the duties of a reviewer, we have 
carefully read the book, and in so doing have renewed our 
acquaintance with many old friends, some wearing a trans- 
parent disguise. Here and there little bits of mformation have 
been found, but the amount of »ew matter, either for founda- 
tion or superstructure, is negligiblv small, and we fear that the 
foundations for lecture courses for junior and senior students 
in electrical engineering are being seriously overloaded. In 
view of this overloading, reviewers will be pardoned if they 
show undue temperature rise at the end of a test of long 
duration. The impression which the book has given us is that 
it is unsuited to the requirements of either junior or senior 
students. The former will be out of their depth in the first 
chapter, and the latter will have passed the standard which the 
book reaches before they become senior students. As a work 
of intermediate standard, the book strikes us as being neither 
better nor worse than a dozen others, similar in character 
though less expensive, and it is with these that the book under 
review will have to take its place. Again, 17s. seems a lot of 
money to ask for a book intended for junior students. [It is 
our privilege to lecture to men, many of whom find it difficult, 
after paving the fees, to get together 5s. for such a well-known 
work as Hay. 

The system of borrowing without acknowledgment is one 
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about which a good deal could be written. It is sufficient 
here to state that Mr. Christie’s book bears internal evidence 
of borrowing, and that, with unimportant exceptions, it is 
innocent of any form of acknowledgment whatsoever. 
H. H. Broveuton. 
Electric Lighting. By A. H. Avery. (London: Constable & Co.) 
Pp. viii.--150. 23. net. 

It is rather difficult for any commercial electrical engineer 
to treat Mr. Avery's book as a serious contribution to the 
subject of electric lighting. The book is written to enable any 
amateur to dispense with the services of a consulting engineer, 
contractor or other technical man, and to give him sufficient 
instruction to enable him to instal the necessary wiring for a 
complete lighting installation for himself. To quote from the 
introduction: * To wire a house successfully it is not abso- 
lutely essential for the worker to possess much electrical know- 
ledge, although he should be conversant with certain elemen- 
tary facts concerning the nature of the different kinds of 
electrical supply and with the terms used in measuring elec- 
trical quantities.” Mr. Avery then proceeds in his short book 
of 150 pages (including the index) to give “‘ the worker " the 
Tecessary information to enable him to wire his house for 
lighting or bells, and even to provide himself with a '' self- 
contained installation " for his cottage or bungalow. 

Obviously it is impossible in a book of this size to give 
information which it takes an ordinary wireman a good many 
years to acquire, and the instructions must therefore be in- 
complete and to that extent unsatisfactory. Subject to this 
limitation, however, it must be admitted that Mr. Avery has 
dealt with the matter in a clear way. His instructions, if 
closely and carefully followed, would doubtless enable an 
intelligent amateur, who was used to handling tools, to carry 
out a small wiring installation similar to those described in the 
book. It is, however, doubtful if many amateurs could work 
out for themselves the modifications necessary for a house 
differing to any appreciable extent from the samples given, 
end it is, of course, in making the necessary changes from 
standard requirements, whilst having due regard to economy 
of time anl material to suit special circumstances, that the 
skill of the wireman is required. 

Mr. Averv's diagrams are clear and his explanations are 
well worded, but he has no opportunity in the space at his 
disposal to go into the many aspects of electric wiring that 
really n»ed consideration in every installation. This is un- 


fortunate, as it has led him practically to confine his instruc- 


tions to slip tubing, which is not likely to be made properly 
continuous by the amateur worker. The estimate of cost for 
"wiring an £800 house " on pp. 146 and 147 are scarcely likely 
to be found accurate in practice, as he only allows 190 ft. of 
tabe and 120 vds. wire for the 17 lights he suggests providing, 
quantities which are not more than half those found necessary 
93 most average Jobs. =- E. H.F. 
The Principles of the Application of Power to Road Trana- 
port. By H. E. WiurEnis. (Lon.on: Constable & Co.) Pp. 
Xll, +130. 4s. 6d. net. 

There is not much electricity about this book, but there is a 
good deal of sound matter on the everyday engineering of 
motor-driven vehicles, and it should do much to relieve the 
Tank and file of this branch from the evil part of the rule of 
‘thumb. Professorial and mathematical (in the bad sense of 


those words) it is not. There is no straining after theoretical: 


{again in the bad sehise) accuracy, nor are there any short cuts 
by caleulus, which, though they make things clearer and easier 
to those who know a little about it, make them unintelligible to 
the great mass of those who unfortunately do not. Throughout 
the book everything is treated by the very simplest algebra and 
"Curves, and anyone who cannot understand it from end to end 
55 lacking in the minimum of education and common sense 
Which an engineer requires; at the same time, it will serve as 
an excellent brain-clearer to many who fortunately have a good 
deal more than that minimum. 

The book, after a little history which is rather unnecessary, 
Starts with Mallock’s table of pressures per square inch of 
“nous tyres on the road. This has little to do with the 


mms 


| 


matter in hand, but every engineer wants it when talking to 
such anti-motorists as still survive. Tractive effort required 
is then dealt with, and split up into that due to the resistance 
of the road, mechanism and air; and some useful tables of 
these quantities are collected from various sources. The 
engine power to give that tractive effort is then treated well and 
simply, and the rest of the book carries both of these last 
subjects together about as far as most of its readers will 
require. 

The author gives a full description of his form of accelero- 
meter, the later pattern of which seems to afford an extremely 
easy means of obtaining figures on tractive effort, brake-horse- 
power and other things that are very troublesome to get in 
any other way. In fact, without it, hardly any of the verv 
instructive tables in the book could have been given. One of 
these is of special interest apart from cars. It shows that the 
same sized engine which in 1903-6 gave a power of 1, had in 
1907-8 risen to 1-4, and at the present day yives 2-6. 

But, seeing that so many of the tables depend on the instru- 
ment, there is one of them missing—that of decelerations as 
measured by it, and the same decelerations measured directly 
by time and space. The author in an appendix puts the error 
at * 3 per cent., but does not say how it was arrived at. 

The book ends with a good chapter on petrol-electries. It is 
extremely well got up, and it is the more irritating to find 
** Power to Road Transport ” on the top of every page, instead 
of something useful. Books should be printed for the con- 
venience of the reader, not of the binder. C. W. 3. €. 
La Théorie des Ions et l'Electrolyse. By A. Horianp. ?ndedition. 

(Paris: Gauthier-Villars.) Pp. vii.+220. 

This monograph is an elementary exposition of the theory 
of electrolytic dissociation applied to the phenomena of 
electrolysis in aqueous solutions. | 

The introduction contains a concise history of the theories 
of electrolytic conduction up to the time of publication of the 
epoch-making dissertation of Arrhenius. The subject matter 
is then divided into four parts under the titles, " The Con- 
stitution of Electrolytes,” “ The Conductivity of Electrolytes.” 
"The Electric Potential Necessary for Electrolysis," and 
“ Electric Energy.” 

. Parts I. and II. are, on the whole, clearly written and accurate, 
but this we cannot say of Parts III. and IV. The cause of the 
deviation of the strong electrolytes from Ostwald's dilution 
law is to-day the outstanding problem of the physical chemistry 
of solutions, but the author passes this over with the remark 
that we are unable to measure the conductivities of these 
solutions sufficiently accurately to determine whether there is 
any deviation or not. Some 20 years ago this view was held 
by a few enthusiasts of the dissociation theory, but it is un- 
tenable now in view of the vast amount of accurate experi- 
mental work which has been done on the subject. It may not 
be out of place to mention that G. N. Lewis, in America, has 
recently pointed out the nature, if not the cause, of this 
deviation. | 

A great deal of space is devoted to a discussion of the heat 
of ionisation and of the relation between heat of reaction and 
electric potential. These are subjects of academic and his- 
torical interest ; but the author appears to attach too much 
importance to the heat of reaction. It is the potential of a cel] 
which is of the greatest importance to the chemist and to the 
engineer, for it is a measure of the energy which can be obtained 
from the cell and of the free energy or driving force of the 
chemical reaction which is taking place. 

In treating of potential the auther does not consistently 
adopt either of the conventions as to sign. This part 
of the book could therefore hardly be very intellivible ty a 
beginner. | 

Among many important omissions we may point out that 
there is no mention of the relation between the potential of a 
gas electrode and the gas pressure, and of the dependence of 
the potential of an oxidation or reduction electrode on the 
concentration of the oxidising and reducing substances present; 
nor are we told in which direction the current flows throuch a 
concentration cell. RES 
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Fowler’s Mechanics’ and Machinists’ Pocket Book and Diary, 
1914, Edited by W. H» FowrreR. (Manchester: Scientific Pub- 


lishing Co.) Pp.L 4706. 6d. net. 


The sixth annual edition of this work contains a large amount | 


of useful information for the mechanic, or in fact, for anybody 
who has to deal with the practical processes of engineering 
workshops. 
a wav that it is easily accessible and understood. Altogether 
the book is excellent value for the money and should increase 
the popularitv the previous editions have already gained. 


THE COMPULSORY PURCHASE OF ELECTRICITY 
UNDERTAKINGS.* 


Summary.—In thi« series of articles the harmful effect of the com- 
pulsory purchase of electricity undertakings by municipalities is con-- 


sidered, more particularly in regard. to London electricity supply 


Article I. deals with the relation of private enterprise to progress as shown 
by the various publie utilities. In Article II. the reward of private 
enterprise is discussed, and it is pointed out that this reward, as measured. 
by dividends, is by no means as large as is often supposed. In Article IHI. 
the fallacy of municipal trading is discussed, emphasis being laid on the 
danger of permitting the Government or a municipality to have a 
monopoly, such danger being greater than in private enterprise, This 
danger is well exemplitied in the history of the National Tele phone Co. 
Article TV. is a brief history of the London electricity supply companies, 
In Article V. the eflect of compulsory purchase looming in the near future 
is shown to cause necessarily a less active policy than would otherwise 
“be the case, and increasing difficulty in expansion. In Article VI. the 
effect of compulsory purchase in the near future is shown to cause & 
restriction of capital expenditure, and is illustrated by reference to the 
last few vears of the existence of the National Telephone Co. It is 
shown that working under municipal control cannot be so efficient as 
private enterprise : atter which various alternatives, are considered. 
These are the © mixed ` type of undertaking as found jn Germany : the 
control of dividends, as in the case of gas companies; and the working 
under control of an. independent authority. This last is found to be 
extremely successful in America, and is suggested as a solution of the 
present ditticulty in Lendon electricity supply. 


II.—Tuk REWARD or PRIVATE ENTERPRISE. | 

There are many who appear to assume that the gains of 
private enterprise are unduly large, and who seem to consider 
that anv dividend realised is ^ unearned increment `” and should 
be very small. These people surely forget that no enterprise 
can be carried on successfully unless it gives such a return as 
will attract capital. If dividends fall below a certain percen- 
tave further capital will not be obtamable, from the fact that 
the capital can find more profitable employment in other 
directions. In the case of new enterprises, especially, it 1s the 
prospective dividend that is the only attraction ; and it is 
well recognised axiom of the political economist that the greater 
the initial risk the higher must be the prospective gain. In 
some countries the interest to be paid on invested moneys 
must necessarily be high, for the reason that the investor knows 
he runs a great risk through political upheavals or other more 
or less permanently -present causes. In countries which are 
under settled government. where permanently steady condi- 
tions have been reached. the risks involved are very much less, 
and the demands of the investor are, therefore, less exacting. 
But in whatever country and in whatever class of security 
capital is emplove d. the investor's one and natural desire is to 
receive a substantial return on his money. The payment of a 
hiel dividend by industrial undertakings ‘does not presume that 
someone, or some interest. 1s being defrauded. This, however, 
seems the attitude of a section of the community when dis- 
cussing joint-stock profits. Suppose Mr. X.Y.Z. produces at 
verv low eost, bv his skill and ingenuity, or by the exercise of 
superior knowledge. something that the public wants, there 
is no legitimate reason why (provided he is not dealing with a 
commodity. which is. 1n its essence, a public necessitv) he should 
not reap a substantial reward. He can, in practice, onlv do so if 
there is no competition. If he decides to charge a high price, 
and there is competition, so much the better for his competitors 
as well as for himself. If Mr. X. Y.Z. makes 50 per cent. profit for 
a time he causes no harnito the community. Indeed, thisstate 
of things is not likely to continue for long, for the verv idea of 


* Article I. appeared on April 17; p. 62. 


This information is put before the reader in such. 


a 50 per cent. dividend is sufficient to stimulate compe- 
tition in one form or another in order to get a share of the 
spoils. 

This tendency towards excessive competition is at the present 
time only too marked. One sees it in. perhaps. its most ex- 
aggerated form at the present day in connection with passenger 


traffic. The motor omnibus service in London is an excellent 
example. No sooner did there appear to be a good prospect 


of profit from the use of the motor omnibus than these omni 
buses were placed upon the streets bv several competing con- 
cerns. But while a certain number of such vehicles might 
have earned a fair profit, and experience. might have been 
gained whereby it would have been proved possible to run such 
vehicles at reasonable cost. reckless competition forced the: 
London General Omnibus Co. to go into the business on a large 
scale before such a course had been justified by experience, 
with the result that this company quickly fell from a prosperous 
condition to one of financial chaos. Fortunately, progress was 
made with sufficient rapidity to save the company, and the 
financia] position was retrieved. 
In considering the question of high dividends it is too often 
forgotten that the risk is always t taken by the investor—1n fact, 
it may be quite fairly assumed that he as often misses his divi- 
dends from some investments as he receives them from others. 
and not infrequently loses lus capital as well. There is, there- 
fore, no fairness in begrudging the investor, who takes these 
risks all the time, his reward of a high dividend if this happens, 
often by chance, to come along. 1f he were not prepared to run 
such risks, there would be many enterprises, emploving much 
labour and involving large expenditure, that would never see 
the light of dav. This would be an unfortunate result of undue 
interference with hus rights. 
It is instructive in this connection to note how dividends have: 
'arled in certain branches of private enterprise. Taking the 
case of railways, the average profit expressed as a percentage 
of capital has been steadily decreasing, as shown by the follow- 
ing figures :— 
Gross Profits on British Railways. 

Per cent. on capital. 


1878 Se ee a 4:25 
LSNS D dohecunecsedesetiuued eui eres etr oce ada 4-06 
BOWS qc CDM NE ies ETT 3:225 
IESU qr ———sEc ane noose 3:32 


This steady falling off is. of course. due to a variety of causes. 
In the development of railways the most remunerative areas 
are, as a matter of course. first equipped. Later on, the less 
remunerative districts are connected and the average rate ‘of. 
productiveness is lower: but apart from this, the effect of 
competition, the provision of greater comfort in travelling, 
the continually increasing cost of labour, fuel and other sup- 
plies, coupled with the fact that higher fares cannot be charged. 
have tended largely to increase expenditure without increasing 
revenue. To the comment that railwavs in other countries 
are run profitably in. districts where traffic is not dense, the 
simple answer is that the service provided is verv inferior; for 
example. the stations that are in use would not be tolerated 
in this country, and thus capital expenditure is kept down to the 
absolute minimum. In the countries referred to it will be found 
that the stimulus of an exacting public opinion is absent, or that 
publie money is emploved to subsidise the railwavs, or that 
the service is far below that required by the British railway 
passenver. 

As examples of fluctuating dividends in industrial ventures 
let us take a few well-known cases: The London & Glasgow 
Engineering, Iron & Shipbuilding Co.. formed in 1864, paid a 
of 15 per cent. in 1872 and 1873, and of 10 per cent. 
in 1874; it was nil from 1884 to 1899; a reduction in capital 
followed, and dividends of 5 per cent. were paid in 1890 and 
1891, but since that date the dividends have varied from nil to 
per cent. The capital of the company is now £211.185. 
Palmer's Shipbuilding & Iron Co., formed in 1865, has shown 
fluctuating dividends. In 1892 the dividend was 84 per cent., 
in 1884 and 1885 nil, from 1299 to 1901 & per cent., and since 
that time has steadily fallen to nil in 1909 to 1912. Here the: 
capital is £1,193.465, 


dividend 
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The National Safe Deposit Co., which was formed in 1872, 
is an illustration of gradually increasing dividends, and of 
the the fact that the shareholder must often wait for some 
years before benefiting from a business that is none the 
less perfectly sound. There was no dividend until 1882, when 
] per cent. was paid. It gradually rose to 4 per cent. in 1889 
and has since varied between 4} and 5 per cent. | 
- The B.S.A. Co., formed in 1873, shows much better returns, 
though somewhat fluctuating. Thus for 1874-75 the dividend 
was 12} percent. ; from 1876-78 it was 10 per cent. ; from 1878 
to [882 it was nil; since that date, however, the dividends 


shave reached as high a figure as 25 per cent. The capital 's 


£1.500,000. 
As another example of slow return we may take the South 
West Suburban Water Co., which was formed in 1883, but no 


‘dividend was declared until 1895, when 13 per cent. was paid. 


Nince that date, however, things have gradually improved 
until 6 per cent. was paid in 1902, and the dividend: varying 
from 5 to 7 per cent. have been paid since that time. 

The Thames Ironworks, which was established in 1872. is an 
example of the misfortunes which often overtake private enicr- 
prise. A dividend of 5 per cent. was paid on the ordinary 
shares in 1900 and again in 1904 and 1905. But since that 
time the difficulties increased. It became impossible to com- 
pete with the cheaper labour and cheaper materials of the 
northern dockyards, and liquidation followed as a mattér of 
course. The capital was about £300,000. 

These are only a few of the many which abound, showing 
that the return on capital is frequently slow, is often fluctuating 
and not infrequently ends in entire loss of capital unless the 
management is very vigilant. In any case it is not usually 
large asan average over a number of years. If by chance a really 
high dividend is paid, such as 30 per cent., it is usually only 
the original shareholders who benefit to anvthing like this 
exient, and they have in the majority of cases made sacrificc:s 


t^ enable the ultimate success to be achieved. In many cascs., 


again. a large dividend is the result of writing down capiial 
come years previously, so that further capital might be obtained 
for the safe and sound establishment of the business. 

Against this, what is th> net reward that is meted ou: i^ 
private enterprise hy the Government of this country ? Thi: 
is well illustrated in the case of the National Telephone (Co. 
Following on a most strenuous arbitration, the Government 
took over the Company's undertaking—an enterprise that had 
been hampered from start. to finish by the policy of the Govein- 
ment— and the net result of this action was thus stated by (he 
president of the company at a meeting of the shareholders «n 
Mav 1, 1913 :— | 
. ' After 31 years of existence a great business, with a gress 
income of nearly £4,000,000 a year, has passed over to ihe 
State : the shareholders during the companv's life have never 
received more, and often less, than 6 per cent. per annum in- 
terest, and in the end, so far as we can see it now, the capical 
only may possibly he all that will be repaid to the shareholders. 
This is not an encouragement (o mvest ui enterprises where 
the State has the right of pre-emption.” 

Ava contrast to this we may cet the action of the Valuation 
Committee appointed by the Danish Government when the 
local authorities of Fyen decided to take over the teleph-ne 
undertaking of that island. The local authorities propo:cd 
to effect the purchase on the basis of the market price of ihe 
shares of the Company, which would have given £37,225. The 
Valuation Committee, however, took as a basis the last balance 
sheet, with the result that they arrived at a figure of £55.555. 
an increase of about 50 per cent. Further, it was decided ihat 
this sum, plus 5 per cent. interest, should be paid, and that 
the capital expenditure and cost of renewals during the vear 
preceding the transfer should be refunded. Are we to believe 
that the Danish preceden: is le, or more, in keeping with the 
spirit which should animate a governing body when arbitratirg 
in the transfer to the State or to municipalities of great indu:- 
tnial enterprises? In this country the national trait seems t^ 
he to deery the value of these highly meritorious examples of 
the commercial genius of the race, — 
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CORRESPONDENCE. 


HORN LIGHTNING ARRESTERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: In reply to Dr. Garrard’s letter, I should like to 1ecord 
my entire agreement. with him that the use of overhead dis- 
connecting switches of the horn type is, for want of sone 
better type of switch, at present a sine qua non when sipall 
users, such as isolated works and perhaps individual farms, 
must be supplied from an overhead transmission hne. But 
this very limitation explains why the hoin switch must be 
judged from a different point of view as compared with the 
horn arrester. The horn switch is generally a disconnectiirg 
switch which separates the small consumer's line from he 
transmission system, and which, as a rule, is opéned when the 
transformer or motor or other current-consuming device is 
disconnected. It is thus not called upon in legitimate use to 
break anv current: but even if for some reason this switch 
is cpened whilst the load is on, the current that is broken’ bV 
it is only very small, in view of the high voltage on which such 
devices are used and the small capacity of the ccnsumer 3 
apparatus. | id 

Take, for instance, the case of a 20 k.v.a. installation ; then 
the total current to be opened for the three phases would only 
amount to 1:75 amperes if the voltage were 6,600 volta. The 
breaking of such small currents is not a very serious matter. 

On the other hand, if the horn is used in ccnnection with an 
arrester on a transmission line (which carries the whole of the 
energy from the gen-rating station, or at any rate a fair portion 
of it’, then the breaking of the arc, established by the line 
current which follows the bridging of the gap, must be of-cn 
«n arely different order. 

I do not see what difference it makes where the hoin arrester 
i5 placed, whether close up against the generating station or 
at a considerable distance from it; the surges will be produced 
just the same. snd if their frequency is not very high they 
will not be zo very greatly damped out in the line, and evcur- 
allv reach the ecnerai_ng station. a l 

Dr. Garrard iniroduces into his reply " automatie horn 
swiiches "^; bri, unless I entirely misunderstand wh:t Pr. 
Garrard mezn5 by hoin switches, | must confess- that, co: fay, 
I have not come across any "automatic" horn switches, io 
that the reasoning he ascribes to me does not apply - 

Dr. Garrard savs, further, that a discharge need not be 
aperiodic in order to be harmless. How does he propose, aging 
his own words, "to damp out the oscillation ©? Io they 
energy to be absorbed by radiation, by electromagnetis 
absorption or by having recourse io the series resistance ? In 
the latter case, have we not arrived back at the very argum«n. 
which I put forward in my last leiter, end which even Dr. 
Garrard in his letter to-day emphasisez-—viz., that the hoi 
lightning arrester has no protective effect if ihe series resisiencg 
be sufficiently high ? 

Pam fully aware Ghat Dr. Garrard’s aiticle was not wiii 
with the miention of advocating the uie of bhoin arrester, 
and I only jomed roue with him on the question of the preper 
value of the rerictance in series with such an arrangement. 4 

Neasden, N.W., April 15. À. W. IsENTHAL. 
THE USE OF HIGH FREQUENCY IN POWER TRANS- 

MISSION. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sig : Dr. Erskine Murrav is unwilling to admit that he yes 
under a misconception when he wrote page 24 of his handbook. 
This does not alter the fact that what he wrote was incorrect, 
nor does it prevent siudents from being misled by it. He 
states (see pave 24 of the 1913 edition of his handbook) tha; 
such effects as a rice of voltage (due to resonance) " far above 
that of the alte nator ' are " not in any appreciable degree, 
noticeable ` in @rewes of commercial frequency. This is peg 
in accordance with fact. In the same place he names ihe 
“series windings of a traction motor ` in euch a way as to Jead 
the student to think that the inductance of such a system ig 
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typical of the inductances which might be expected to cause 
resonance in commercial circuits. This is misleading. 

On page 24 in his 1907 edition Dr. Murray attributes the 
value one millihenri to the inductance of the “ field magnets 
ofa dynamo." This is misleading since the inductance of the 
. field magnets of a dynamo such as ordinarily met with by a 
student m practice is likely to be many thousands of times as 
great as the magnitude named by Dr. Murray. 

With regard to the €.G.8. unit of inductance, Dr. Murray 
appears to have failed to appreciate the fundamental nature of 
my remarks. I regard the use of the name '' centimetre " for 
the C.G.S. unit of inductance as loose (though, in practice, 
permissible, for convenience), for the simple reascn that the 
.dimensions of inductance are unknown. Dr. Murray's refer- 
ence to Clerk Maxwell's treatise proves nothing at all with 
regard. to. ' the proper C.G.S. unit of inductance " since the 
assumption is there made that permeability is of no dimension. 
I should be surprised to learn that either Kelvin or Maxwell 
ever. pretended to know what is " the proper C.G.S. unit of 
inductance.” | 

I am of opinion that too little attention is given by teachers 
to the question of the dimensions of electrical quantities. With- 
out à clear understanding of this matter a student is apt to be 
confused when he finds, for instance, inductance expressed in 
centimetres or resistance in centimetres per second. Surely 
it is equally as logical to express the speed of light in ohms as 
to express the resistance of a wire in centimetres per second ; 
or to express the distance of the sun in henries as to express 
the inductance of a coil in centimetres. Yet such expression 
would be likely to lead to confusion, I think.—I am. &c., 

. London, April 20. F. M. Denton. 


«THE STANDARD SYSTEM" OF MOTORS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Str: In the issue of November 7, 1913, of your esteemed 
- paper I note an article entitled “ The Standard System of 
Alternating-current Motors," which ascribes the invention of 
the ‘‘ Standard ”’. motor to Messrs. Durtnall and Binyon. This 
article describes an alternating-current slip-ring motor, which 
is operated either asynchronously like an ordinary induction 
motor, or synchronously by connecting stator and rotor to the 
line, so that the magnetic fields therein rotate in opposite 
directions. The transition from the asynchronous to the syn- 
chronous speed is accomplished by gradually impressing the 
line voltage upon the secondary (rotor) when operating asyn- 
chronously, whereby the motor will run up to synchronous 
speed. 

The very same motor was invented by myself some 10 years 
ago and patented by my U.S. patent No. 871,513, filed Sep- 
tember 7, 1905, granted November 19, 1907. In order to prove 
clearly the absolute identity of the ‘‘ Standard " motor with 
one of the several motor types described and claimed in my 
above patent, it will be necessary to refer to the specification 
and cite some parts thereof. : 

The specification of my patent describes first an alternating- 
current slip-ring motor with a different number of poles in 
stator and rotor, which according to the mode of connecting 
stator and rotor and the direction of rotation of the fields 
therein. will produce two asynchronous or two svnchronous 
speeds. It is further fully explained in the specification how 
the synchronous speeds can be electrically ‘derived "— 
namely, ** by producing first one of the asynchronous speeds having 
only one of the members of the motor connected to the alternating- 
current source, and then connecting also the other member of the 
motor first over resistances (these are the choke-coils of the 
‘Standard’ motor) with the alternating-current source and 
switching these resistances out of circuit. when the motor has 
attained the desired synchronous speed." (See page 2, lines 79 to 
80 of the specification.) De RE 
-. The specification further states on page 2, lines 107 to 116, as 
follows: “ While I have explained the methods of obtaining a 
synchronous speed by supplying alternating currents to both 
members of a matar, when the numbers of poles 1n said members are 


different, I wish to be understood, that these methods may also be 
employed when the numbers of poles in said members are the same, 
thus producing only one synchronous and one asynchronous speed 
in the ratio of two to one." 

Moreover, the “ Standard " motor is characterised and fully 
covered by claim 5 of my patent, which reads as follows :—- 

In combination with an alternating-current motor having two members, 
a stator and a rotor, means for producing a synchronous speed by sjmul- 
tancously supplying alternating currents to both members of said mater, 
means for producing an asynchronous speed having only ane of said 
members supplied by alternating currents and separate means for-deriv- 
ing said synchronous spced by weakening one of the rotary fields which 
produce said synchronous speed. 


The inventors of the ‘‘ Standard " motor, I have reascn to 
believe, are better informed regarding the authorship of the 
invention. An application for obtaining a patent on this 
motor must have promptly disclosed my American patent as a 
full anticipation; in this particular field onlv a few patcnts 
and publications exist that are well known to the Patent Offices 
of the several countries. Soon after the issue of my U.S. 
patent there appeared also two rather comprehensive articles 
on my motor in the " Western Electrician," Chicago, and the 
* Electrical Review," New York, abstracts of which can be 
found in THE ErEcrRICIAN, London, 1908, Vol. LXI.. p. 29, 
and '  Elektrotechnische Zeitschrift," Berlin, 1908, p. 942. 

The foregoing will be sufficient to show that the ` Standard " 
motor of Messrs. Durtnall and Binyon is nothing but a “ true 
copy " of a motor which was invented by myself long ago.— 
I am, &c., 


Berlin, April 20. CARL A. LoHR. 


RADIOTELEGRAPHIC LITIGATION IN THE UNITED 


STATES. 


We extract the following from the “ Electrical World " for March 28 :— 

The decision of the United States District Court for the Eastern District 
of New York in the recent patent suits brought by the Marconi interests 
against the National Electric Signalling Co., of Pittsburgh, has aroused 
interest in radio-engineering circles. In a lengthy opinion, dated March 
17, 1914, Judge Veeder finds defendant guilty of infringement of Lodge's 
U.S. patent 609,154 and Marconi's patent 763,772, and holds Marconi's 
original patent No. 586,193 (the re-issue No. 11,913 being in suit) valid 
but not infringed. The daily press has stated that the effect of the 
decision is to give the Marcon! Wireless Telegraph Co. of America 2 com- 
prehensive monopoly of radiotelegraphy in the United States. Govern- 
ment officials and others do not, however, appear to hold so sweeping a 
view,since appeals to the higher Court are being prepared on both of the 
later patents. The conclusion of litigation, or at least of the second step 
in litigation, of the original Marconi patent, marks a definition of scope of 
claims which is of great importance to all workers in radio-signalling. 
The patent re-issued as No. 11,913 (original filed Dec. 7, 1896, and 
issued July 13, 1897) was the basis of a suit against the De Forest Wire- 
less Telegraph Co., and in 1905 was sustained as to claims 3 and 5, 
though claim 1 was invalidated. In the present case claim 3 only was 
pressed ; this reads as follows :— 

“3. The combination, in an apparatus for communicating electrical 
signals, of a spark producer at the transmitting station, an earth con- 
nection to one end of the spark producer, an insulated conductor con- 
nected to the other end, an imperfect electrical contact at the receiving 
station, an earth connection to one end of the contact, an insulated 
conductor connected to the other end and a circuit through the con- 
tact, substantially as and for the purpose described." 


Experts for the Marconi Company construed this claim very broadly, 
urging that the patent disclosed the first use of a grounded antenna 
system for radiotelegraphv. and that it, therefore, should be held to 
cover all uses of such ground-and-aerial-wire circuits. It is understood 
that the National Company based its position of non-infringement upon 
the limiting caluses of the claim as to a '' spark-producer with one end 
connected to carth " and an “ imperfect contact . as described.” 
Judge Veeder accepted defendant's views of this matter, and said: “I - 
find that the evidence establishes Marconi's claim that he was “ the first 
to discover and usc any practical means for effective telegraphic trans- 
mission and intelligible reception of signals produced bv artifically formed 
Hertz oscillations. =. . Marconi accomplished his result by com- 
bining, in the utilisation of known principles, features which had been 
disclosed by other, which he improved and co-ordinated, with addi- 
tional features of his own invention. . . With respect to infringe- 
ment, it appears that the defendant's transmitting station is inductively 
connected with an oscillating path from antenna to ground. . . At 
the receiving station the antenna is permanently connected in a closed 
circuit to ground. ; e The local oscilla*.on circuit comprises one 
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coil of the-transformer, a condenser and either.an electrolytic or a crystal 
detector. . è » In defendant's device the spark-gap and detector 
are not in the antenna at all. , . . When the complainant's expert 
Waterman was asked which one of the ends of the detector . . was 
connected to ground, he admitted that he would have to say that it was 
not connected with the ground at all. . . . Marconi’s claim was, not 
for a grounded connection in general, but for a 
which the defendant does not use. It seems equally plain to me that the 
cefendant's electrolytic and crystal detectors do not infringe the com- 
plainant's imperfect contact device or coherer. . . . Thedefendant’s 
detectors do not operate in the same manner as tho Marconi coherer. 

Giving the claim in issue, therefore, the broadest construction to 
which it can possibly be entitled, it seems clear to me that it is not in- 
fringed by defendant. Accordingly I find that the claim, although valid, 
is not infringed.” 

Thus the Court has so restricted the patent’s scope that the possi- 
bility of a broad menopoly including all uses of grounded antermas for 
radio-signalling has been set aside. Although no statement has been 
made by the complainant company to this effect, it is believed that Judge 
Veeder's decision on thé re-issue patent will not be appealed. It may be 
noted that the patent will expire on July 13, 1914. 

The second patent in suit was issued to Sir Oliver Lodge Aug. 18, 1898, 
on application filed Feb. 1, 1898, and had not been the basis of any liti- 
gation prior to this suit. In fact, it was not the property of the Marconi 
Company until a short time before he present action was brought. During 
this suit the complainant contended that Lodge was the first to appre- 
ciate and apply the useful action of a lumped self-inductance connected 
between capacity areas in a radiator or absorber for radio-telegraphy. 
One of the capacity areas might be the ground surface and the other thc 
usual antenna system. Defendant company was shown to use antenna 
loading coils in both sender and receiver, or their equivalents in oscilla- 
tion transformer coils, so that it is inferred there could be no disagrec- 
iis "s to infringement if the patent were held valid and construed 

roadlv. 

The claims in issue were Nos. 1, 2 and 5, the last reading :— 

“5. Ina system of Hertzian wave telegraphy the combination, with 

a pair of capacity areas, of a variably-acting eclf-inductance coil, 

serving to syntonise such a radiator or resonator whereby signalling 

may be effected between any two or more correspondingly attuned 
stations without disturbing other differently attuned stations.” 
Claims 1 and 2 call for an inductance coil in a radiator or absorber, so 
constituting the system one of definite electrical pitch. 

The defence urged that the laws of the effect ab inductance in reducing 
the damping of an electrical oscillating system were well known at the 
time of Lodge's application, and that to utilise this principle in open 
circuits for radiotelegraphy was not invention. In addition, the 
earlier work of Tesla, Hertz and Lodge himself was stated to be an 
anticipation. 

Judge Veeder took the position that all the prior work and knowledge 
related only to the ure of self-inductance coils in closed oscillatory cir- 
cults, and that Lodge's patented use in open circuits was entirely new to 
theart. In his opinion he goes on to say :— i | 

" In Lodge's experiments with his syntonic Leyden jars, in Hertz's 
edjustment of his ring resonator, and in all the other references relied 
upon by the defendant, self-induction coils had been used only in closed 
circuits, Such use contained no instruction upon the effect of a coil in an 
open radiating circuit. One might as well attempt to study articulation 
by observing the sign language of deaf-mutes. Lodge was the first to 
realise that if he could get a long train of waves he could afford to diminish 
tke effect of the first few of them, the desired result being secured by 
cumulative effect. . . It seems plain to me, therefore, that the 
patent in issue is valid, and that the subject matter was not disclosed 
by the prior art. 'That the claims in issue read upon defendant's 
structure admits of no doubt. Both its sending and receiving stations 
comprise an elevated conductor, acting as one capacity arca, and the 
earth connection as the other, with a variable inductance c.il between 
them for purposes of syntony.” 

In his discussion of the Lodge patent Judge Veeder does not refer 
specifically to the work of Tesla, though in other parts of his opinion he 
shows that he has considered this to fall within the divisions of telc- 
graphy by induction or conduction, therefore not to be pertinent to 
radio-communication. | 
, Among engineers in the technical field of radio-transmission Judge 
Veeder's decision ia causing much conflicting comment, most of it 
centring upon the distinction which is apparently drawn between appli- 
cation of a physical law to circuits which are of different construction but 
electrically similar. Attorneys for the defence state that the case will be 
taken to the Court of Appeals. 

The remaining patent in issue was granted to Marconi June 28, 1904, 
n application filed Nov. 10, 1900, and is for the so-called “ four-circuit 
ping of radiotelegraphy. The corresponding British patent is the 
amous No.7,777 of 1900. In the present care com plainant charges infringe- 
Es of 15 claims, which were urged as covering the combination of a 
osed rerervoir circuit with a similarly tuned open radiating circuit at a 
Tenemitter, or of an open absorbing circuit with a similarly tuned closed 
tensa ving circuit at a receiver, or of the four above-named circuits all 
ar the same period (or to multiples of each other), Claim 10 is 

P : of the broadest combination and may be quoted :— iss us 

d E of wireless telegraphy, in which the transmitting 

one circuit at Paid station each contain an oscillation transformer, 

the two citeu; which is an open circuit and the other a closed circuit, 
circuits at each station being in electrical resonance with each 


rticular connection, © 


ili 


other and in electrical resonance with the circuits at the other station, 

substantially as described.” "C qo ME 

The main defence seems to have been invalidity of the patent when 
interpreted so broadly as urged by complainant. The early work of 
Lodge, Tesla, Pupin, Thompson, Marconi, .Ducretet, Fessenden .and 
others was cited as anticipating the alleged broad invention. Double 
wave-length and coupling effects were also presented as were proofs in- 
tended to show the patent to have been unlawfully broadened by intro- 
duction of new matter between dates of filing and issue." The Court, 
however, found no completed anticipation and believes the.other con- 
tentions not proved. The references which.had been considered. (by 
radio-engineers generally) the strongest supports for an attack against 
this patent were thore on the work of Fessenden and Tesla. As to the 
first of these, Judge Veeder says, in part :— - un : EDO RUBIO 

“ It is claimed that the application filed by Fessenden on Dec. 15, 1899, 
for his patents Nos. 706,735 and 706,736 discloses not only two circuits 
tuned together at the transmitting and at the receivingstations, but four- 
circuit tuning as well. But neither the specification nor the claims con- 
tain a word about tuning. . . .. In response [to tlie Patent Office] to 
this invitation to disclose any peculiar funetion of the condensers or their 
connections, Fessenden, without any reference to the function performed 
by the condenser in shunt to the spark-gap at the transmitting station, 
stated that the purpose of the condenser at the receiving station was to 
reduce the current in the receiving wire without reducing the current in 
the coil or coils 7, so that the resistance drop is eliminated. ^, . . 
Fessenden stated, not that the purpose of this condenser at the receiving 
station was for tuning, but that it was for the purpose of ‘ obtaining as 
large a current as possible in the field coil 7, as this increase in current 
will give greater torque to the ring 8.’ ” is 

These very statements had been argued by complainant to show that 
Fessenden had a knowledge of tuning and its effects, sinco such current 
increases as referrod to could be made only by tuning. Judge Veeder 
does not accept this point of view, however. With regard to Tesla he 
states :— l D S05 

“ Tesla's patents . . relate to a later conception, in which he 
abandoned the idea of clectrostatic induction and proposed to produce 
direct conduction in the upper strata of the atmosphere. . . . Tosla’s 
conception seems to be entirely remote from the subject matter in issue.” 
As to the equivalence of the ‘‘ Tesla coil " and the oscillation transformor 
used in present-day instruments, Judgo Veeder proceeds :— .... - =- 

“ The Tesla coil was one having a coarse wire and a fine wire winding» 
and it was subject to a species of adjustment whereby the length of the 
fine wire winding or the size of the condenser was such as to give maxi- 
mum potentials at the terminal. It was not pretended that the ‘ re- 
sonance ’ referred to in this connection was true resonance. . ... Dr. 
Kennelly introduced a composite sketch of what he understood Tesla’s 
suggestions to be, as applied to wireless telegraphy. But Mr. Waterman 
shows that if the Tesla coil were used as depicted by Dr. Kennelly the 
circuit would be inoperative because the secondary would be unable to 
carry the energy imposed upon it and would burn out. If the coil were 
connected with an antenna and ground, the condition of resonance would 
be obliterated and the circuits into which the coil was incorporated would 
not be tuned circuits. . . . My conclusion is that the claims in issue 
are valid, not anticipated, and infringed.” . EN" 

The view of Tesla's work taken by Mr. Waterman, and followed in the 
opinion of the Court, has caused a degree of astonishment in electrical 
circles, and Mr. Tesla has sent statements of protest to the daily press. 
Broadly, the present decision arranges the work of Lodge and Marconi in 
three steps. Marconi first operated radiotelegraphy, but without anv 
marked tuning or selecting powers on account of his rapidly damped 
oscillators and absorbers. Lodge then saw that persistence of oscillation 
was highly desirable, and, in compromising between powerful radiation 
and selectiveness (by the insertion of self-induction coils), sacrificed the 
whip-crack discharge previously sought for long distances to gain tuning. 
Finally, Marconi reconciled the two actions of powerful radiation and per- 
sistence due to conservation by combining open cireuits and closed ones. 

The final effect of these decisions upon radiotelegraphy is not, of 
course, definable. Itis understood (concludes the '* Electrical World "') 
that appeals or petitions for re-hearing are being filed by defendant com- 
pany as to cach of the two later patents, and at least until the points 
brought up in these are disposed of it is expected that the practice of 
radio-signalling will remain in its present state in so far as these threo 
patents are concerned. | 


. 


A few days later (says the “ Electrical World ") Judgo Van Vechten 
Veeder handed down a supplementary memorandum to his decision. 
In this memorandum he holds that the Marconi Company is not 
entitled to damages for the infringement of the Lodge patent by the 
National Company because of the long time that has elapsed since the 
patent was first infringed. He said the owners of the patent made no 
previous attempt to assert their ownership or to complain of infringement. 
The Lodge patent was finally purchased by the Marconi Company. An 
appeal from Judge Veeder's decision in both suits brought by the Marconi 
Company of America has been taken on behalf of the National Company 
to the U.S. Circuit Court of Appeals. 


ES GI TE TIT, SNC EE US RR LE 
Unemployment Insurance.—The Umpire under Part IT. of the 
National Insurance Act, 1911, has decided that contributions are not 
payable in respect of workmen engaged wholly or mainly in assem. 
bling electric water heaters, 
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| PATENT RECORD. 


Ne. de "S 
" SPECIFICATIONS PUBLISHED. 


a folowing abstract from some of the spé: ificaticns recertly published keve Been 

i d ally compiléd by Messrs. MEW BURN, ELLs & Pryor, Chartered Patent Agents, 

- 70 and 72, Chauncery-lane, London, W.C. 

. Whenever the date applied for differs from the date on which the application was lode :d 
E the Patent C fice the former is given in brackets alter the title. 


1913 SPECIFICATIONS. 

4 779 CuaMBERS. Rc iving apparatus for wirel ss t:legraphy. ' 

( 373 Britisa L M. Ersson Mro. Co & RosEs: El: en (M 

, 6 920 DORMER. Means tcr prot:cting dircctecurrent workinse electric al inscunents 

trom being op rated by exthanicus ot w nuUo d carr nt: Which n.. y reach 
thi? line to the instruments by accid nt of din. 

7. 127 Siemens Bros & Co, & PETTIGREW. | Ore ait arrane-mentadort | phon exc! alpes 

l with automatic selecting devices 

7.2744 Wave. (Scineider k Nau:oks El- sktrizitits G sj Supports for eT ctric lamps. 

:2216 Wave. (Schntider & Nauioks Elektrizität; G s.) Ebctric lamp fittins. 

7305 Bowen ie CEDE; ELECTRIC Fraction. Ov .rhaad conductors for «1 citric tracten 

system Be aeu 

7.396 GRAHAM à LATHAM & SoBoTKA. S:lf-inductane:s or tuning ccils. 

7.600 B.T.-H. Co.. CLovou & Dunker. Dyaamo-?l*ctric machines. 

When th: stator windings of turbine-driven altarnators ccnsist of larg: conductin* 
bars in slots more than two rectangular bars are transposed in the slots, the outer 
bars being b:nt at two plac:s and the inner bars at three plac s. The bars are s> 
: flattened and broadened between the bends and so cross one another that th» suyer- 

.. imposed ends occupy relatively opposite positions at the opposite ends of the slot. 

;7,510 Marcon! & FRANKLIN, Transmitting apparatus for use in wireless t:legraphy 

and telephony. 

2.977 GRAHAM & L^THAM (LTD), GaAMAM & SosorKA. Detectors fcr use in wireless 

t:legraphy. 

"9, 166 SrgMENs Bros. & Co. & CunisTIAN. Observation circuits of t lephzne systems. 

9,653 T & INGRAM. Automatic couplers for tramway or oth.r tzzctcr and trailer 

vehicles. 

10.004 WiLkiNsoN. El:ctric incandesc:nt lamp-holders. 

10.086 GvuRIS & Atots ScHLESINGER (Firm of). Anparatus for the direct conversion 
. _of heat into electricity. 

10,252 Ei een resistanc:s for el.ctric lamps. (11,2/12. Addition to 

530 

10.304 B.T.-H.Co. (C.E.Co.) Electric arc lamps. 

11.057 THoMPsoN & Bowpen. Electric time switch:s. 

AMA A controlled switch arm carrying the moving memb:r of th? switz has a nc tched 
Catch adapted to engage with a catch pisc» on asprine-controll d doubl--armed | ver. 
Said doubls-armed lever p:rmits the closing of the switch by withdrawing the citch 
piez? Pem engagement with the notched catch, both acting to eff.ct the op:ri g 
therco 

11,755 Markt. Electric ceiling roses. (Cognat: application 24.58€ 13.) 

12,404 Day. Means for securing shades, reflectors, or other attachments to electric 1. mp 

holders and the liks. 

12,939 B.T.-H. Co. & Hotpen. Indicating applianc:s for electric and other mez suring 

instruments. — 

13.023 Hutpert. Form of electric dimming switch. 

13.249 Vang & Best. Electric light fittings. 

14,071 RAILING & ANGOLD. Electric arc lamps. 

15.086 LUNDGREN. Connections for electric tariff meters. 

15.148 Sigu«gNs Bros. Dynamo Works (Lro ), Koettcen & Kigr.za. S caria of 

windings in dynamo-electric mzchin: s. 

16,591 Rajczy. Electric water gauges 

. . The electric wat?r gauge working in a closed circuit has a switch »»itiv:ly conn ct d 
to a float in the water rec-ptacle and operates an indicator. switchiae in diff r nt 

r:sistanc:s into an amperemeter circuit according to the water l.v.l. The indic.tcr 
is empirically graduated. Adapt:d to give acoustic signals. 
17.268 GorpscHMIDT. High-speed rotors for high-frequency multipolar el:ctrical 
machinery. (Addition to 10.507 12.) 

19.916 Le Compte & Hopcson. Electric lamp sockets. 

20.300 HARTMANN. Method of packing the joints of metal va»our, a!t_rnating-curr nt 
rectifiers and other vacuum apparatus. (21 9 12.) 

20.577 CHILD. Trough or channsl reflector electric light devic:s. 

25,585 Watson & VERITYS (LTD.). El:ctrical candle lamps. 

25.666 DEHLER. Electric light pendants. (15 2:13.) 

25.975 HADDAN (REINEKE.) M:thod of, and means for, th» cl.ct ic transmissicn of 

signals and sp»ech in mines. 

26.060 DE La RiBorsigRE. Electrical d:vic:s for op2ratiig door sash s of automobil:s 

and oth2r vehicles. (21:12 12. Addition to 15,548.13.) 

27. 875 KogriNG & MATHIESON AKT.-Gg;. Electricity meters. (16/5/13) 

48.734 J. ZaruBA & Co. Galvanic cells. (13 12,12.) 

48,835 GusrAFSoN. Pocket alarms and the like. 


; 1914 SPECIFICATIONS. 
t! 915 BzaAuD. Electric tim?» switches. (23.1,13.) 


APPLICATIONS FOR PATENT}. 


N»ra.—Th: unlerm:ntionz1 Applications (excep! thos? marked +) are not open t? 

. public inspzztton until after a:::51222: of Camolete Soocifizations, T hos: marked " are 
opin (2 Inspzction 12 montas after th: date atlached (2 them, if they hav? not be2n published 

` previously in the ordinary course. Names within parenth:sis are those of communicators 
of inventions. When complet2 Sp2tifization accom aanies application an asterisk is affixed, 


January 27, 1914. 
118. PATE & Woop. Electric griller or toaster.” 
149 CAMPBELL. Incandesc:nt filament lamps. 
173 Jenner & Polaron & Co. El:ctric gas lighter. 
! 
l 
l 


t 


74 Girkins & Watson. Electric distribution systems. 
97 Wilson. Loading coils for use in telephony. 
98 B.T.-H.Co. (G.E. Cə.. U.S.) Electrical heating devic:s. 
209 FRASER & TUDOR AcCUMULATOR Co,  Electricalrelay or switch.. 
211 Sremens & Hactske Axt.-Ges.  Árrang:ments for telephone syst: ms. (Addition 
. to 22,013/10. 281,13. Germany.)* 
214 GOLDSCHMIDT. Spark- -gap devices for wireless telegraphy. (27.1.13, Beleium.)* 
215 WESTERN ELECTRIC Co. (Franklin Tuthill Woodward, Belgium.) Telephcne 


desk sets. * 
January 28, 1914. 


2 
2. 
2 
2. 
2. 
2. 
2. 


- 


2, 
2 
5 
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237 Cox. Electrical switches. 

249 OtpHaM. Electromagn:tic unlocking apparatus for miners’ lamps. 

270 AUTOMATIC TELEPHONE Mra. Co. & Ray. Telzphone systems. 

278 OrLING & OrLING'’'s TRLE;3APA InsTauMSNTs Syno.  Elsctric transmissicn of 
m23ssagss through land lines and submarine cables, 

39f Berry. Electric saf:ty fuses. 

31L Western Exrecrric Co. (Frank'in Tuthill Woodward, Beleinm.) Se'ective 
signalling devices.* D 

323 GiMiNGHAM, Electric lamps. 

325 GauwurLETT. El:et'ical heating device. 


January 29. 1914. 
2.333 ELECTRIC & ORDNANCE ACCESSORIES Co. & LANGRISH. Electric fuse holders, 
2361 Davis. Electric lighters. 


2.382 Lucas & EDWARDS. Electromagnstically op2rated horns. 


2. 383 Marks, (Benjamin Electric ad Co., U.S.) Switches for use in connection with 
© "el»ctric lamp sockets and the | 


2,493 Siemens Bros. DvNAMO WORKS. MN S: huckertwerke G.m.b.H., Germany.) 
L^idin? electric i iduztion frequency converters.* 


2. 
2 
2. 
2, 
2 
2. 
2. 
2, 


a 


2,409 SIEMEN3- ScHUCKERTWERKE C.M.B.H. Electric alternating- seutrent commutator 


machines. (39;1.13. Gormany.)*? 

2.412 & 2.419 Burce. Controlofel-ctrie motors. | 

2.413 SifPHARD & McKecunig. R cording apparatus for use with lin» or wireless 
t:legraph syst: me. 

2.418 Fg»5533» 4, Keci & Kren. Typ-p initia? t:l-e-aph apparatus. 

2.424 STERLING TELEPHONE & EiECTRIC Co. (Telephcn-Fabrik. Akt.-Ges. verm. J. 
Berliner, Germany.) Loud-sp^akine t l- phones. 

2429 Justice. (Charles Adams-Randa!l. U.S) Head supperts fer t:lephone rcc ivers 
or "" hesad-phonss."' 

2.431 GatswortHy. Lamp shades or r.fl.ctcrs. 

2.432 Burse. El.ctricalcienalling. 

2437 Soc ANON DES AUTOMOBILES DELAUNAy-BaLLeviILLe. Controlling d.vie-s for 
dyaamo-lLectn2 machines. (25 4 13. Franc: )* 


January 3). 1914. 

2.455 PaiERZ N. Automatic brak» adjuster tur tramway, railway. or oth-r vehicles. 

2,469 WainwiloHsy, Tubular c suptings, bands, toer, and the hke torel-ctricil conduits. 

2.475 Gray & DavBeny. Electrical connectors, 

2,476 Xenaky & Gitman. El:ctric meter.® 

2.486 SUCHCSTAWER. El ctro-maeneto p-opeller. 

2.492 Siemens Bros. Dynamo Works. (Si2mens-Schuckertwerk? G.m.b.H., Gormany.) 
Transformers for use in connection with electric measuring inst uments. » 

2.493 Nitscy. Electric lock and alarm apparatus.* 

2.495 McKay & CLAUSSEN. Portabl>electriclamps. (11 2 13. U.S.)® 

2.528 RENAULT. ehicular electric lighting systems. (15 2 13, Germany.)® 

2,530 ALDENDORFF. Telephone exchange? systems in which the connections are estab- 
lished throueh electrom2chanically controlled switches. * 

2,543 AUTOMATIC TELEPHONE Mrc. Co. (Automatic Electric Co., U.S.) Telsphone 


syst ms.* 
January 31. 1914. 
2.548 Van Raven & Co. & Metz. Electric accumulatorr. 
2558 BELLING. Improv.m:ents in the glowing effect of el ctric firo% 
2,567 Hicks & Stevenson. Automatic electric signal indicator and train stop. 
2.572 WiitiAMS. Registration of telephone calls and call charges. 
2.586 JARDINE. El:ctromechanical signal apparatus. 
2.595 Lyns. Sienalling systems. (31 1.13, U.S.)° 
2.604 Berry. Electrical heating apparatus suitatle for cocking, wat.r-h:ating, and 
like purposes. 
2.612 Simpson. Manufacture of el:ctric incande c nt lamps. | 
2.628 CaMrBELL. Spark plugs. (Divided application on 20,732,13. 13,9 3/4/13, 
U.S)* 
2,622 LaNDiN, Method of rendcring wat:r cr other liquid radio- active. (10,2,13, 


Sweden.)* 
F.bruary 2. 1914. 

2.672 Mcrse & PERsiCHETTI. Electric wiring system. u 

2.679 HAMMOND, jun. Controlling distant avparatus ty Hertzian waves. (Addition to 
13.310 13.)* 

2.684 Lower. Telephone w iting attzck ments. 

2.691 MoNp. (Maschinenfabrik O.rlikon, Switzerland.) Controlling motors from a 
distanc>. . 

2.693 Western ELECTPIC Co. (Frinklin Tuthill Woodward, B^lgium). Automatic 
switches.* 

2.713 SHaw. Globe holders for el:ctric, gas, and other lamps.* 

2.737 HucHEs. Arclamrps.* 

2.738 GALLETT!. Transmission r f wireless sigaa's. 

2.739 GarLETTI & Manzetti. El ctric dischargers.* 

2.740 GALLETTI. Producing el:ctric impulzive discharecs.* 

2.741 Soc. D'ELectricite Mors. Signalling apparatus. (3,2/13, France.)® 

2,744 Bci1oN & Ricsy. Elsctric mire lamp. 


F-burary 3, 1914. 

2.793 BARRON. Electric cookine and boiling utensi's. 

2.795 Dickson. Telephone or lik: apparatus and t:lephon? sy: tems 

2.808 THORNTON. Electric bells. 

2.815 Bucky. Devic:s for obtaining Rónteen-ray ima?es. (5/213. Germany.)® 

2,822 SCHERBIUS. Conversion cr transmission of electric current. (Additicn to 
24,305.13. 3.2.13, Germany.)* 

2,827 STONE & oo & DARKER. Electric train liziting. ventilating, and heating systems 
and the like. 

2.836 Lunoin & WAHLSTROM. Apparatus fo: insp:ction of gauz: and rail displac»ment 
in tramways and railways. * 

2.837 Peasp. Increasing th» efficiency of electric incandescent lamps. 

2.843 Log wENSTEIN. El ctric incand:sc:nt lamps. ® X 

2.844 RicHARDS. Devices for amplifying feeble impulses of cl:ctriz energy. (8/2/13,U. S.) 

2.849 Kanpo. Electrical iisulaters.* 

2,850 B.T.-H. Cc. (G.F. Co., U.S.) Electrolytic met:rs.* 


Fe5ruary 4. 1914 
2,871 & 2,872 Morris. Earthenware troughs for el:ctric cables. 
2.899 Cote. Shcck-ab:orbine lamp bracket. 
2.903 THODE & C^. Automatic el:etric switches. (5/2 13, Germany 
2,924 SERE Synchronising el:ctric clccks. (Addition to 33 520, 13. 52/13, 
ranca.)* 
2.935 CHAUDET. Crystal det:ctors for wireless tzlegraphy. (27 3 13. Bzlgium.)* 
2.940 MiLEsTONE. Connectors for wires adapted to convey electric currents. 
2,959 B.T.-H. Co. (G.E. C2., US) Elctric locomotives. 


February 3 1914. 
3.000 Reap. Electrical batt-ry connectors.* 
3,011 Lucas & Epwarps. Electric switches. 
3.013 VERNIER. Electrical distributing systems. 
3.020 BECKMANN. Magnetic tachome2ters. (15/3/13, Germany. )* 
3,021 BECKMANN. Ejddy-current sp2ed indicators. (14/4,13, Germany.)® 
3.035 CHARLTON. Electroplating process. 
3,036 CHARLTON. Electric battery. 
3.055 HILL. Electromotor starters. 
3.056 Brown. Indicating devicss for electrical tail lights of motor cars. 
3.057 YARDLEY. Dynamo-electric machines. (283,13, U.S.)* 
3.06] Krarrt. Electric pocket lamps. iow) 
3,067 Soc. INTERNATIONALE DE Lumiere FRDIDE (Procepges DussAUD). Lizhting 
apparatus. (5 2.13. Switz*rland.)* 
3,080 JOHNSON, VARLEY & Try. Wireless t2legraphy. 


February 6, 1914. 
3.104 LorrHous&. Ignition apparatus for int2rnal-combustion enginese 
3.149 Merritt. Electrical regulators.* 
3.150 WATKINS. High air tension electrical insulators. * 
3.169 ScHERBIUS. Arrangement of electric valves. (7/2/13, Germany.)® 


3,171 LErEL. Periodically modifying high- frequency electric currents. (11/2/13, 


G2rmany.)® 
3.181 LANDRETH. Electrochemical treatment of liquids. (21/2/13. U.S)* 
3.191 SQUIER. Radiotelegraphic and radiotelephonic rec2iving systems. 
3.192 GIRARDEAU. Radiotelégraphic stations. (17/2/13, Belgium.)* 
3.195 AUTOMATIC TELEPHONE MFG. Co. & Savin. Telephone systems. 
3,209 GLapitz. Manufacture of incandescent electric lamps. 
3.217 B.T.-H.Co. (G.E. Co., U.S.) Locxs for handles for controllers and the like. 
3.218 & 3.219 McKinnig. llluminating or refizctine devic:s. (9 & 19:5/13, U.S. » 
3,221 Quain. Electric heaters or resistanc? elements therefor. / 


February 7. 1914. 
3,232 THompson. (Rudolph Goldschmidt, G:rmany.) Frequency transformers.* 
3.236 JOHNSON. Electrical influence machin:s. : . 
3.237 DuppELL & HIGHFIELD. Switches. MS ' 
3,249 x IGNITION Co, (1913). Ltp. & Cox. Spirkinesplugs for Internal-com* 
'ustion encinss. 


\\ 


D 


THE E 


CTRICIAN, APRIL 24, 1914, 


- CONTENTS, 


The Round Table............ 17 
The ** Point Fives" .......... 17 
Electric Drive in a Printing 
Establishment.  Illus..... 18 
New Lighting at the Criterion 
Restaurant. Illustrated... 20 
Siemens Dry Cells. lllus.... 20 
Ferranti Electric Heating and 
Cooking Appliances, Illus. 22 
Illus, 23 


NzwcouEBS IN COOKING AND 
. Heatinc APPARATUS Manu- 


PARLIAMENTARY I&TELLIGENCE 114 
LaaaL INTELLIGENOB .... .... 114 
Business Notices........ e», LIS 
Bankruptcies, Liquidations,&c. 115 
Electricity Supply .......... 115 
Lighting Notes ............ 116 
Traction Notes ...........» 116 | Mining Pump Motors. 
Telegraph and Telephone ' Langdon. Davies Motors. Illus. 24 
9 


N tea .. 60, TIPP n 117 | — f 
Empire Notes .............». 117 | Munic’pal Accounts ........ 121 
Foreign Notes .. .. .. .«... ... 118 ; Companiee'Meetings &Reporte 121 

i us Notes ........ 118 | New Companies, &C. ........ 


NEWCOMERS IN COOKING AND HEATING 
APPARATUS MANUFACTURE. 


During the discussion on Mr. F. S. Grocax’s Paper on 
the subject of electric cooking, recently read before the 
Wolverhampton Engineering Society, Mr. S. T. ALLEN, 
borough electrical engineer, Wolverhampton, called atten- 
lion to an instructive development which is taking place 
in the field of cooking apparatus manufacture. For many 
years the work of developing the electric oven, the electric 
fire and kindred apparatus has been in the hands of purely 
electrical firms. These pioneers have solved many of the 
troublesome problems connected with heating elements, 
the size and design of hot plates, the rating of ovens and 
fires, and the all-important questions of switches and fuses. 
In addition, they have carried out most of the missionary 
work among central station engineers and the general public ; 
they have also borne the brunt of the caustic criticisms of 
the gas people, not to mention their jeers and gibes on every 
available occasion. Of course, this work has cost a great 
deal of money and a large amount of individualeffort. Like 
all pioneering, it has had to be backed by the strongest kind 
of optimism. Side by side with the progress of this move- 
ment there has proceeded a small band of interestcd in- 
dividuals who are, and have been for some years, connected 
with the manufacture of coal and gas heating and cooking 
Apparatus. The firms with which they are associated have 
„built up an enviable reputation in the production of the 
devices and apparatus referred to. The fact that this 
reputation was at stake no doubt prevented them from 
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launching out boldly in the initial stages of the electric 
cooking and heating business with apparatus of their own. 
The instructive fact to which Mr. S. T. ALLEN called 
special attention was that several of these firms have now 
definitely decided to enter the market with electric ovens, 
hot plates, utensils, fires and accessory apparatus designed 
and produced in their own works. At the conclusion of 
Mr. ALLEN'S remarks, a representative of the gas interests 
ridiculed the idea, and refused to beheve that any such 
development was imminent. Probably the attitude and 
opinion of this individual are those of the majority of the 
gas people at the present time. That does not, however, 
affect the main question. There is now available sufficient 
evidence to show that the gas stove and coal grate manu- 
facturers have come to realise the necessity for taking steps 
to identify themselves with all future progress in the 
electric cooking and heating movement. Mr, ALLEN 
regards this awakening as significant, and we entirely agree 
with him. It certainly gives a clear indication of the real 
merit and value of the work which the electrical manufac- 
turers have done in devising plant and apparatus for an 
efficient, economical and reliable utilisation of electrical 
energy for cooking, heating and water boiling. It supplies 
an answer to the criticisms which have been persistently 
levelled against electrical methods in this field by the 
British Commercial Gas Association and one at least of the 
gas journals, We think that it is a full and complete 
answer to these criticisms, no matter what the critics in 
question may have to say. As to the electrical manufac- 
turer himself, we believe that he will welcome the new- 
comers, because he must realise that there is still an 
enormous amount of work to be done before electric heating 
and cooking methods can enjoy the same popularity 
as is enjoyed by the gas apparatus at the present time. 
He will also surely realise that these firms, although they 
are taking advantage of the results of research and pioneer 
effort which are not of their own achieving, will yet con- 
tribute a valuable quota to the practical side of cooking 
and heating work. At any rate, it can be truthfully said 
that they have at disposal the experience of the consumer 
which, when applied to electrical methods, will prove an 
immense help in popularising the apparatus amongst every 
class of the public. This experience must be accepted, 
and placed in the balance against the pioneer work already 
mentioned, as their contribution towards the final achieve- 
ment which the electrical manufacturers also have in view. 
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PARLIAMENTARY INTELLIGENCE. 


C Gre 


LONDON UNITED TRAM WAYS BILL. 


A Select Committee of the House of Commons recently passed this 
Bill, but the clauses relating to the postponement of the dato of purchase 
were struck out. 


*. In regard to the application for power to run trailer cars Mr. A. L. C. 


‘FELL, general manager of the London County Council tramways, stated 


that trailer cars could be worked 43 per cent. cheaper than other cars, 
and were being run so as to give satisfaction to the public. The trailer 
svstem would enable the company to deal with larger crowds, especially 
on bank holidays. The London County Council had asked for powers to 
run trailers over their entire system, but powers had only been granted 
in connection with thesouthernsvstem. The County Council had ordered 
150 additional trailer carsJand they were going to put those into service 
before coming to Parliament again. In his opinion, the roads used by 
the London United Tramways were as suitable for trailers as those ured 
by the London County Council, although there were one or two places 
where the curves might be modified. 

Mr. CRALK, from Scotland-vard, expressed the view that trailer cars 
would cause more obstruction than single cars. Only eight trailer cars 
were in use in London at present. 

The CHAIRMAN intimated that while the Committee still had an open 
mind in regard to the trailer svstem, they would not be prepared. to 
ranction the system under the Bill contrary to any agreement arrived at 
with local authorities in former vears. f 

Mr. Macassey, K.C. (for the promoters), said there were only two such 
ayrcements, although the trailer system was proposed to be run through 
23 districts. 

Mr. J. DEVONSHIRE stated that the company proposed to run through 
cars from Westminster Bridge to Hampton Court. He would undertake 
that there would be no stopping of trailer cars at Ealing, but he could not 
give the same undertaking as regards Twickenham. 

After further evidence the CHAIRMAN (Mr. Walter Guinness) said. the 
Committee had decided, without expressing any opinion on the use of 
trailers at Ealing, that they would leave the matter to the Board of Trade. 
The promoters agreed that trailers should not be used in the neighbour. 
hood of the depots at Surbiton, and with regard to Teddington and 
‘Twickenham that the Board of Trade should consult the local authorities 
as to running trailer cars in those districts, and also that an assurance 
should be given that undue annoyance should not be caused to residents 
by the running of cars at night. Subject to these amendments the Com- 
mittee passed the trailer clause, and the Bill was ordered to be reported 
fur third reading. 


DEAL AND WALMER GAS AND ELECTRICITY BILL. 


The preamble of this bill, which confers additional capital and other 
powers (including the right to supply electricity) has been passed by a 
House of Commons Committee. 

Mr. HoxonarTvs Lrovp, K.C. (for the promoters). gave a history of the 
attempts made to introduce electricity supply into the districts within 
the company's gas area, and stated that the Kent Electric Power Co. 
could give a supply in bulk as well as in retail, but retail powers of supply 
were given on the understanding that they were not to prejudice any 
applications for provisional electric lighting orders by others. The Kent 
company's powers in Deal and Walmer were transferred to the South 
East Kent Power Co. in 1911, but nothing had been done except to erect 
a power station at the Tilmanstone Colliery. The Sandwich, Deal & 
Walmer Electric Supply Co. obtained a provisional order in 1911, but 
the powers had not been exercised. The gas company was, however, 
prepared to take over the order of the Sand wich, Deal & Walmer Co. for 
£1,100. i 

Among the witnesres in support of the bill was Mr. Ww. CasH, who 
said the Bognor Gas and the Herne Bay Gas Cos. had already obtained 
electricity supply powers similar to those in the bill. The introduction of 
electricity in seaside towns was an additional attractton, 

Mr. W. H. ParcuELL said the gas company would be in a better posi- 
iion to give a supply of electricity than an independent company. Owing 
to the nature of the district, neither Deal nor Walmer could. possibly 
support independent electricity works. A combined gas and electricity 
undertaking had facilities for raising capital which a separate undertaking 
could not have. The generation of electricity at the gasworks would 
tend to economies, for the company could use electric driving, whieh 
was now a common feature of all large gasworks. There would be no 
disadavntage in the two undertakings being in the same hands, for ex- 
perience had shown that the sale of gas increased with the development 
of the electricity undertaking in the same town. He estimated the 
capital expenditure for electricity purposes at £34,000 (£16.000 for 
generating station and £18,000 for mains), but ıt would be only neces- 
sary to spend £13,000 at the outset (£5.700 for the station and £7.300 on 
mains). The original plant would supply the equivalent of 11,500’ 
20-watt lamps, and at an average price of 5d. a unit the revenue would be 
£1,430. The total expenses would be £970, leaving £460 gross profit to 
meet interest on capital expenditure. For the first ycar or two the under- 
taking would not be self-supporting. — d 

Mr. A. E. Brooks (of the Ascot District Gas & Electricity Co.) also gave 
evidence, and said that since the company started electricity supply all 
the private electrical installations, with two exceptions, had been dis- 
carded, and, notwithstanding the demands for electricity, the output 
of gas was also increasing. Management expenses had decreased from 


od. per 1,000 ft. in 1912 to 4d. in 1913, and over one-third of the gas 
consumers also used electricity. The experience was that the combina. 
tion of the two undertakings had been for the general good. 

After the close of the case for the promoters the Committee considered 
the opposition of Deal Corporation. and, after hearing evidence for them, 
as well as for Walmer and Eastry Councils, and also hearing Mr. Sydney 
Morse for the South-cast Kent Electrie Power Co., who did not call any 
witnesses, the Chairman announced that the Committee had decided 
(by a majority) to approve the preamble, subject to certain conditions. 
The Committee considered that the £1,100 to be paid to the Sandwich, 
Deal & Walmer Electricity Supply Co. was excessive, and they sug. 
gested that £500 would amply meet the case. . The Committee also were 
of opinion that if the local authorities were really serious with regard to 
clectricity supply they should have the option of purchasing the elec. 
trical powers within a vear, and that part of the company's gas area 
outside Deal and Walmer (i.e., Eastry Rural District) should be excluded 
from the electricity powers. 
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LEGAL INTELLIGENCE. 
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Secretary of State for War v. Kirkland & Capper and Woodd. 

The evidence in this case was heard before Easter and on Tuesday 
Counsel addressed his Lordship. 

Mr. SukarmMan, K.C.. contended that, upon the true construction of 
the contract, Mr. Woodd was to be remunerated at the rate of 5 per cent. 
on the cost of the works completed under his direction, and that did not 
include the electrical work. The intention of the parties was that Mr. 
Woodd should have nothing to do with the lighting except so far 
as ho was architec‘urally concerned with it; the special lighting work 
was in the hands of “ responsible experts.” The attitude taken up by 
Mr. Woodd was that in regard to the engineering or electrical work he 
must be relieved of responsibility, and he would not be paid for it. If 
there was what he might call a general direction by Mr. Woodd his Lord- 
ship would have to give a meaning to the word '' responsible," and 
counsel was prepared to contend that upon the documents Mr. Woodd 
would not be held. responsible, asit was not correct to say that he “ gave 
directions." 

Mr. WALTER, K.C., submitted that no case of professional negligence 
could lic upon the document against Messrs. Kirkland & Capper. It was 
provided by the specification that the conductors could be run in plaster 
in short lengths, and who was to judge what was a short length if the 
supervising engineers were not to do so? It was impossible to charge 
his clients with the grave charge of negligence because what they had 
regarded as a short length was thought to be too long. No suggestion 
could be made that Messrs. Kirkland & Capper were other than the highest 
of professional men. and'vcet a burdensome charge of negligence was entered 
against them because of their judgment as to what constituted '' shore 
lengths." He submitted that upon the terms of the specification Messrs. 
Kirkland & Capper were authorised todo what they did. The system broke 
down, not by reason of the lead-covered wiring system, not through any 
lack of supervision, but because of the absolute meptitude of those who 
meddled with the system after it was installed, and the negligence of 
those who had charge of it and who had the general handling of it. Tbe 
whole action was founded on prejudice by the War Office against that 
lead-covered system He submitted that the defect originated outside 
of the system. and there was no evidence to support the charge of 
professional negligence against his clients. E 

The SouiciroR-GENERAL (Sir Stanley Buckmaster, K.C., M.P.) said 
there was the plainest intimation in the spevification that the conductor 
were not to be run for long lengths in plaster—it was a specification that 
required to be carried out in the minutest detail, Accessibility mean? 
that vou could get at the wire if desired, take the wire out, examine It tg 
see what was wrong and put it back, Accessibility meant that the wire 
must be got at. The language of the contract was reasonably clear that 
those lead-covered conductors were not to be run through plaster 
indiscriminately, and vet they had the spectacle of Mr. Woodd arranging 
with Mr. Kirkland for the specification to be deparied from, because Mr. 
Woodd had never taken the trouble to look at the specification to see if 
the system was allowed. Mr. Woodd's duty was to control the electric 
lighting specification, and the fact that he did not trouble to inquire into 
it was an act of negligence. Mr. Woodd did not exercise the independent 
judgment that he was bound to exercise, hence the use of that lead covered 
system. [f it was shown to be negligence to permit the system to be 
installed he had to prove nothing else. He had only to prove that the 
installation broke down. and that fact had been proved. It had not been 
established bv the defence that the lead-covered wire failed because it 
was over fused, There was no accessibility. because vou could no: gé: 
at the wires without cutting the place to pieces. l i 

. At the conclusion of the Solicitor-General's speech Mr. Justice Lawren:? 
reserved his judgment. 


Covered Double-Deck Tre mears. ; 
At the Lambeth (London) Police Court r cently # question aros? 
as to whether there was any outside to a covered double-decked tram- 
car. The point arose upon an adjourned summons taken out by the 
police against Walter Fisher, a tramcar conductor in the service of tho 
London County Council, for carrying six passengers In excess ef tho 
authorised num ber. z (€ ihàt 
Mr. B. EF. Bakker (for the Commissioner of Police) pointed out tha 
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under sec. 27 of the London County Council Tramways and Improve- 
ments Act, 1913, the Council obtained powcr, in certain circumstances, 
to carry inside any carriage an additional number of passengers, not 
exceeding one-third of the number of inside passengers such carriage was 
licensed to carry. In that case four excess passengers were outside. 

Mr. APPLETON (for the defence) contended that the top saloon was the 
inside of the car. 
. Mr. BARKER remarked that some time since the County Council gave 
the police an assurance that instructions would be given to conductors 
not to allow excess passengers on the upper saloon under any circum- 
stances, 

Mr. APPLETON pointed out thal at the time the Act was passed there 
was probably not a single car running on the Council's svstem which had 
not an upper saloon. The only parts of a car that could be described as 
the outside were the conductor’s and driver’s platforms, and the Act 
probably aimed at preventing the dangerous practice of allowing persons 
to travel on the conductor's platform. 

Mr. DE (REY dismissed the summons, holding that the word '' inside " 
included both the lower and upper saloons of a car. 


BUSINESS NOTICES. 


Mr. T. G. Hawkins has severed his connection with Simplex 
Conduits Ltd., to take up the sole representation for Europe of the 
Hotpoint Electric Heating Co., who have factories in Chicago and 
Canada, They specialise in electric irons, table utensils, hotplates, 
and cooking apparatus. 

. Mr. W. A. Street, district superintendent on the Sales Department. 
of the Borough of St. Marylebone Electric Supply, is resigning his 
position in order to join the Sturtevant Engineering Co. 

. Acompany in Quebec Province wish to be placed in communica- 
tion with British makers of wire drawn tungsten and carbon lamps, 
Åc., with a view to representing them in Canada. Further infor- 
mation from the Canadian Trade Commissioner, 73, Basinghall- 
street, London, E.C. 


Patents Development.— The owner of patents Nos. 4,027/1909, for 
" Improvements in wireless telephony," 10,082/1909 and 10,083/1909, 
for " Improvements in marine signalling apparatus," is desirous of 
negotiating for the granting of licences under the patents. Apply to 
Messrs. Lloyd Wise & Co., 10, New Court, Lincoln’s Inn, London, W.C. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


Tae Leicestershire & Warwickshire Electric Power Synd. (Ltd.) 
kaving completed the parpose for which it was formed, is being 
wounl up voluntarily. A meting of creditors will be held at 34, 
Coleman-street, London, E.C., on April 30. 

The first meeting of creditors of Wm. Hy. Pease, electrical engi- 
neer, lately trading at Royal Hotel Shops, Scarborough, and 19 and 
20. Baxter-gate, Doncaster, will take place on April 28 at the O.R.'s, 
Figtree-lane, Sheffield, and the public examination on May 14 at the 
County Court Hall, Bank-street, Sheffield. 

The first meeting of creditors of David Smith & Co., dealers in 
electric lamps, formerly trading at 2 and 3, Red Lion-court, Fleet- 
street, London, E.C., will take place on April 29, and the public 
m on May 26, both at Bankruptcy-buildings, London, 

A first and final dividend of 6s. 2d. will be payable on April 28, at 
21, Ainsworth-street, Blackburn, to creditors of John Wm. Garsden, 
electrical engineer, 24, Preston New-road, Blackburn. 


The Wright Electrical Sales Co. (Ltd.) is being wound-up volun- 
tarily, and Mr. Arthur France, West Bar-chambers, Boar-lane, 
Leeds, has been appointed liquidator. A meeting of creditors will 
i sie at l, Central Bank-chambers, Infirmary-street. Leeds, on 
April 27. 


The liquidator (Mr. H. de Vaux Brougham, Senior Official Re- 
ceiver) of the Davis Electrical Co. (Ltd.), 17, Moor-street, Cam- 
bridge-circus, London, W.C., has been released as from April 16. 
EMF, (Ltd.) is being wound up voluntarily, and Mr. Geo. Little. 
47, Moorgate-street, London, E.C., has been appointed liquidator. 

. In the liquidation of the Grindell-Matthews Wireless Telephone 
Synd. (Ltd.) the report of Mr. H. E. Burgess, official receiver, puts 
the liabilities at £6,238 and assets valued at sufficient to yield a 
surplus of £24,761 after payment of all debts and one of £2,199 with 
regard to contributories. 

The company was incorporated in April, 1910, with a capital of £25.000. 
À prospectus offering £8,000 shares was issued, and in response thereto 
110.569 shares were allotted for cash, premiums varying from 3s. to 10s. 
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eh confined to perfecting the invention and endeavouring to bring ito 
5.8 praetical stage. Various demonstrations were given, and 1t !5 , 


di share being paid in some cases. The company's operations have 
t 


claimed that the operations have been quite successful, and that the 
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commercial use of the patent has been fully demonstrated. Debentures 
to the amount of £2,600 have been issued. Mr. Harry Wilson has been 
appo'nte 1 liquidato: with a committee of inspection. 


AA a 
ELECTRICITY SUPPLY. = 
PA TIT 


EXTEN3IONS. 

Carlisle.— The Corporation have received sanction to a loan of 
£16,958 for extensions of the plant, &c., at the electricity works, but 
further particulars of the loan for the second turbo-alternator and 
rotary converter have been asked for by the L.G. Board. 


Castlerea (Co. Mayo).— The District Council have applied to the 
L.G. Board for sanction to a loan of £1,263 for additional electric 
generating plant for the town of Ballaghaderreen. 


Cleethorpes.— The Lighting Committee are considering a report by 
the consulting engincer (Mr. €. S. Vesey Brown) recommending the 
laying of electric supply cables in a number of additional streets at 
an estimated cost of £5,350. 

Darlington.—1t has been decided to apply to the LG. Board 
for sanction to borrow £3,580 for additional generating plant. - 


Dorking.— Edmundsons! Electricity Corpn. propose to put down 
additional plant (boiler, steam dynamo, &c.) at a cost of over £3,600, 
and the Council have been asked to approve the suggested extensions. 


Rochdale. The Corporation have recently received sanction to 
loans of £18,100 and £46,900 for their electricity supply undertaking. 


Torquay.—At the last meeting of the Corporation the borough 
electrical engineer (Mr. €. W. Salt) reported on the question of the 
additional plant required to meet the rapid growth of the demand 
for electricitv. 

Mr. Barr, in comparing Diesel engines with steam generating plant, 
stated that, owing to the high capital outlay on Diesel plant, its economy 
in fuel was more than neutralised by the standing charges on such outlay. 
Under existing conditions at the electricity works he recommended that 
immediate steps should be taken for the installation of additional steam- 
raising plant; also the installation of additional generating plant in the 
autumn of 1915, and the reconstruction of the switchgear in 1915-16. To 
carry out the recommendations it would be necessary either to construct 
new works or to extend the existing site. From an engineering point of 
view, the easiest method was to construct entirely new works on a new 
site, but that would entail an outlay of £30,000 to £35,000, and there 
was a risk of an adverse effect on the financial position of the under- 
taking, especially as a considerable sum would also have to be provided 
out of revenue to write off plant, which, while not worth removing to 
another site, was stiH of considerable value where it is. A suitable site 
for present and future requirements must not only have facilities for 
bringing in fuel, but must also provide a liberal and unfailing supply of 
cold water. He did not know of a site which filled those requirements a« 
well as the present one, and he recommended the expansion of the present 
site at an estimated cost of £15,722. 

The Electricity Committee endorsed Mr. Salt’s recommendations which 
were agreed to by the Council. 

GENERAL. 

Aylesbury.— The recent Council elections were fought on the 
electric lighting controversy, and it is satisfactory to note that a 
majority has been returned in favour of the electricity supply scheme 
of the Council. | 

Criec:eth.— The Council are considering the question of establish: 
ing electricity supply works. At present oil lamps are used. 

Farnworth (Lanes.).— The Council have entered into an agreement 
with the Lancashire Electric Power Co. for a further supply of elec- 
tricity in bulk. 

It was explained that it was an extension of an old agreement under 
which the Council would be able to take as much electricity as they 
required until 1931. The Council are putting in new transforming plant, 
switchboard extensions, &c. For the vear to March 31 the increase in 
units sold was greater than in any vear since the works were started. 
For lighting they sold 133.925 units, against 114.518 in 1913 ; for power 
428.466 units, against 200,33] ; and for traction 463,224, against 429,421. 
For strect lighting 73,522 units were purchased, against 55,417 in 1913. 
The total units sold was 1,101,564, against 802,847. | 

Girvan.—The Finance and Law Committee have been instructed 
to report upon a proposal by Messrs, J. &. W. Purves for the erection 
of electricity works. 

Greenock.— At the meeting of the Corporation on Tuesday Trea- 
surer Williamson, who moved the adoption of the Electricity Com- 
mittee's minutes, referred to the resignation of Mr. J. A. Robertson, 
burgh electrical engineer, on his appointment to a similar post under 
the Salford Corporation. The Committee had unanimously agreed 
to appoint Mr. Robertson as consulting engineer until the completion 
of the extension works to Port Glaszow, and a sub-committee was 
appointed to confer with him in connection with the vacaney, 
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Guarantee Against Breakdown.— The borough clectrical engineer 
(Mr. A. Nichols Moore) recently reported that a firm had inquired 
whether the Corporation, in the event of electrical energy being 
taken by the firm, would give a guarantee to pay any damage sus- 
tained by the firm by reason of the breakdown of the electric supply. 

The Electricity Committee decided not to entertain the suggestion. 

Guisborough.— The Council have decided to obtain a report on 
electricity supply from a consulting engineer. 


Llanelly.—A Local Government Board inquiry was recently held 
into the application of the Rural Council for lighting powers for their 
district. 

Mr. J. H. Blake, clerk to the Council, said there were 37 collieries in the 
district, in addition to steel, tinplate and sheet galvanising works. Other 
evidence was given in favour of the application, but the Pontyberem 
residents, the Llanelly, Pembrey, Llangennech and Llanedi Parish 
Councils opposed. E 

Lytham,—In regard to the bill of the St. Anne's Council to confirm 
their agreement with the Blackpool, St. Anne's & Lytham Tramways 
Co. for the supply of electrical energy, &c., Lytham Council have 
withdrawn their opposition and the two Councils have entered into the 
following agreement :-— 

St. Anne’s Council will supply electricity in bulk to Lytham at £5 per 
kilowatt up to 100 kw. of maximum demand ; £4 between 100 kw. and 
200 kw. : £3. 10s. between 200 kw. and 300 kw. ; and £3 between 300 kw. 
and 400 kw. ; plus !d. per unit up to 200,000 units, and 2d. per unit over 
200,000 units. St. Anne's Council will pay Lytham 10 per cent. of the 
gross receipts from the tramway company in respect of electrical energy 
used in Lytham after June 1, 1917 : Lytham Council will pay a rent or 
the annual interest and sinking fund charges on the cables necessary for 
giving a supplv during the period for which the agreement is in force. 
The agreement is for 10 years, but the price for electrical energy is subject 
to revision at the end of five years. 
` Marylebone (London).—In reference to the note which appeared 
in our issue of the 10th inst. (p. 33), regarding the battery at Rath- 
bone-place, we are informed by the Electrical Power Storage Co. that 
the question at issue with the Borough Council is whether the further 
repairs which are necessary to the battery, and which are to be 
carried out by the company, are to be borne by the Corporation or 
the company. It has been mutually agreed to appoint an arbitrator 
to decide the question of payment. 

: . Passage (co. Cork).—A representative committee of ratepayers has 
been appointed to report upon a proposal to form a local company 
for the purpose of establishing electricity supply works for Passage 
West, Monkstown and Glenbrook. 

: Redear.— The Council have instructed Messrs. A. W. Valon & Son 
to report on the electric lighting question. 


` Ruthin.— The Board of Trade have granted the application for a 
provisional electric lighting order for the district. 


Truro.— The Council have applied to the Board of Trade for sanc- 
tion to the use of the Newham site for a generating station. 


. Wednesbury.— At a recent meeting of the Corporation, Councillor 
Knowles said the electricity Committee thought it best to discon- 
tinue the free wiring of consumers’ premises, as they had found from 
experience that it was better to do so. | 

The question of increasing the terms to existing consumers had been 
carefully thought out, and in view of the position of the electricity under- 
taking they thought it best to increase the charges. The small houses 
which had already been lighted used & considerable amount of light, 
more than was anticipated. 


LIGHTING NOTES. 


Aberdeen.— The Aberdeen District Committee are negotiating 
with the City Council for a renewal of the agreement for lighting 
Culter, which expired on Nov. 1 last. | 

The Electricity Committee of the Council propose to increase the 
charge for electric current, but the Special District Sub-committee think 
the existing charges excessive and have made an offer to renew the agree- 
ment at 25s. per lamp per annum, but the present charge of 10s. per lamp 
per annum for laying and maintaining cables to be discontinued. In the 
event of the Council declining to renew the agreement on these terms, the 
differences between the parties are to be submitted to the Board of Trade 
for arbitration. 

Bermondsey (London).— The Electricity Committee have reduced 
the charge for energy supplied to outside arc lamps in cases where 
energy is also used for inside lighting from 24d. to 2d. per unit. 


` Clacton-on-Sea.—A special committee on street lighting recently 
reported in favour of the scheme of the electrical engineer (Mr. W. H. 
Everitt) for the lighting of certain streets by arc lamps, and recom- 
mended that application be mad?» for sanction to borrow £1,050 for 
the standards, lamps, lowering gear, &c. After discussion it was 
decided, owing to the nearnes: of the holiday season, to postpone 
the scheme un'il next year. 
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Dover.— The borough electrical engineer (Mr. L. W. Woodman) has 
prepared a revised report on the proposal to substitute 239 electric 
lamps for 257 gas lamps. 

The report stated that the cost of making the alteration would be much 
ess than previously estimated, the abolition of the half-night lighting 
system enabling one time switch to control several lamps. The Street 
Lighting Committee had recommended that two-thirds of the cost 
(£1,600) should be paid by the electricity undertaking and one-third by 
the town departments. The cost per annum of the 257 gas lamps (at 
£3. 12s.) was £925, and of the 239 clectric lights substituted (the majority 
at £3. 10s., together with five 100 c.p. lamps at a higher rate) would be 
£845. 178. 6d., leaving an annual saving of £79, and even after the loan 
charges on £1,600 had been paid, there would still be a slight saving by 
the substitution of electricity. 


Village Lighting.—Hawkhurst and Cranbrook Rural Councils have 
decided to form a joint committee to consider and report upon a 
proposal by Messrs. J. B. Saunders & Co. to establish electricity 
works ard to supply electricity. im Hawkhurst and Cranbrook by 
overhead wire. | ish 

Friunton Parish Council recently adopted a scheme for the public 
electric lighting of Knowle. 

Tae recent. plebis ‘ite as tothe public electric lighting of Market 
Weighton resulted in 156 vote: for electricity supply and 57 against, 
Tò being neutral, 


TRACTION NOTES. 
TRAMWAYS AND LIGHT RAILWAYS. 


Aberdeen.— The District Committee have appointed a sub-com- 
mittee to report upon the feasibility and cost of constructing a light 
railway from Aberdeen to Newburgh. 


Birmingham.— Tke Tramways Committee recently took a ceneus 
of pedestrians along the chief tramway routes during the nigh‘, but 
the result is not regarded as favourable to the proposal to run cars 
along those routes during the night. 

There has been an improvement in the receipts from the “‘ first-class ” 
cars on the Hagley-road route. and the service will be continued for a 
further period. 
$ Brighton.—It was announcod at the last meeting of the Council 
that the tramway traffic receipts for the year were £54,609, an 
increase of £2,820 over 1912, and there was also an increase in mis- 
cellaneous reccipts of £150. 


Glasgow.—Last week the Corporation approved of the recom- 
mendation to run an all-night service of tramcars as an experiment. 
The selection of the routes for the proposed service is still under 
consideration. 


Liverpool.—The Tramways Committee have adopted a new type 
of tramcar, which is intended to supersede the present type. The 
double entrance and exit system is retained, and accommodation is 
provided for 80 people. 


Pontypridd.—The Council are obtaining a report as to the advis- 
ability of extending the tramway system to Upper Boat. 


Salford.—The tramways Committee have inaugurated & new, 
shorter and cheaper tram route between Pendleton and Pendlebury 
and Heaton Park. The old journey cost 34d., but the charge for 
the new route is only 14d. 

Trailer Cars in London.— It is announced that the Board of Trade 
have sanctioned the application of the London County Council to 
run further treiler tramcars on its system. 


RAILLESS, &c. 


Dundee.—On Monday the Tramway Committee decided not to 
proceed further with the experiment in connection with the running 
of rail-less trolley cars, which for some time had been tried on the 
Clepington-road. | 

- Bailie Kinmond said the average receipts per mile for the trackless 
trolley was something between 2d. and 3d., whereas the average on the 
other sections of the tramways system was 113d. It would be ridiculous 
to go on with à tramway route which brought in 25s. 2d. per day, and 
which lost very much more than that sum. | 

Heston and Isleworth.— The Council are applying for sanction to 
a loan of £849 for an electrically propelled motor vehicle for the 
collection of house refuse. 

Prior to deciding upon this class of vehicle the Electricity Committee 
supplied the Council with figures showing the capital cost and the annual 
capital charges and other costs of various classes of mechanically-driven 
vehicles of which the following is a brief summary: Electric, first cost 
£840 ; cost per annum for seven vears, £333. 3s. 6d. ; saving compared 
with horse traction by Council's horses, £71. 12s, 11d. Garrett steam 
waggon. first cost, £617; cost per annum, £338. 2s. 8d. ; saving compared 
with horse traction, £66. 13s. 9d. Thornycroft petrol waggon, first cost, 
£815; cost per annum, £404. 8s. 10d, ; estimated saving compared with 
horse traction, 73. Td. l 


THE ELECTRICIAN, APRIL 24, 1914. 


117 


TELEGRAPH AND TELEPHONE NOTES. 


New Telephone Construction.—In reply to a question, the Assistant 
Postmaster-General (Capt. Norton) states that the capital expen- 
diture by the Post Office on new telephone construction (including 
land and buildings) was £937,591 for trunk lines in the nine months 
to Dec. 31, 1913 (compared with £611,041 for year ended March 31, 
1913), and on exchanges for London £482,672 (against £560,924), 
and for provinces £766,513 (against £626,079). 


Radiotslegraph Notes.—It is announced that Mr. Sydney Jeffreys, 
the wireless operator of the Mawson expedition during its long 
gojourn in the Antarctic, has suffered mentally from the strain of 
solitude and monotony. He was not with the original section of the 
expedition, though he applied for a position ; but on the Aurora's 
second visit to the Antarctic he was taken to improve the wireless 
communication, which was then unsatisfactory. He is at present an 
inmate of the Ararat asylum. 

In the House of Commons on Monday last Mr. Montagu, in reply 
to a question, said that early next month a new rate for week-end 
messages of 15s. for 20 words and 9d. for each additional word, which 
will cover telegraphic transmission throughout, will come into force 
as regards traffic with Australasia. The question of adopting the 
further reductions recommended by the Royal Commission was a 
matter in the discretion of the Pacific Cable Board. 


Task of the Submarine Cable.—To the * Evening Post " of New 
York recently, Mr. George .G. Ward, Vice-president of the Com- 
mercial Cable Co., contributed an interesting survey of the task which 
the submarine cable has performed and has still to accomplish in the 
development of the world’s commerce and industry. 

Submarine cable telegraphy (says Mr. Ward) has probably contributed 
more towards the world’s commercial development and advancement in 
civilisation than any other class of industry. Steamships and railroads 
have opened up new territory for the immigrant and pioneer, but without 
submarine cables and land telegraphs these enterprises would have made 
only a languid progress. Every year brings some new territory into closer 
touch with the commercial centres of the world by means of submarine 
cable connections, or increased cable facilities are provided to meet the 
demands of expanding commerce and national requirements. "There are 
now upwards of 237,575 miles of submarine cables owned by private 
companies, representing an investment of more than £60,000,000, and 
there are few, if any, colonies of sovereign nations throughout the world 
which are not linked up in the chain of the world’s submarine cables. 
Of the millions of words which pass through this network of channels of 
communication, probably 95 per cent. represent matters of national or 
business importance, significant of peace and. protection on the one hand 
and business prosperity on the other. 

Less than 50 years ago (1806) merchants in the United States and 
Europe heralded the laying of the first commercially operative trans- 
Atlantic cable as a wonderful product of man's genius and enterprise. 
To-day its significance in the world's commercial development seems 
overshadowed by the efficiency of its service. Writers have invariably 
overlooked the fact that the telegraph is the root of the world's develop- 
ment—it has never been given the credit it is entitled to. When the 
first cable mentioned above was laid, despatches, costing £1 per word, 
passing through to their destination in anything less than two or three 
hours were regarded as wonderful achievements. To-day there are 
cable despatches which must pass through to their destinations in less 
than two or three minutes or they fail to serve their purpose. Many 
messages are daily transmitted through the Commercial Cable Co.'s 
cables in less than one minute ; on one occasion the company received a 
complaint from one of its customers that his message had been sent too 
quickly, which had caused him a loss ! 

The mechanical construction of submarine cables, with the exception 
of the sheathing wires, is practically the same as it was when cables were 
first laid. The cost of manufacturing cables has, however, considerably 
Increased, on account of increased cost of materials and labour. Not- 
vithstanding this and also the high state of efficiency with which sub- 
marine cables are now operated mu the constantly increasing cost of such 
operation, the charge for the transmission of cable despatches across the 
Atlantic has decreased 98 per cent., and the use of skilfully-devised codes 
has brought this reduction still lower. 

One of the most successful inventions for multiplying the output of 
submarine cables was introduced by Herbert Taylor and Alex. Muirhead 
in 1873, by which long cables were duplexed, so that messages can be sent 
in opposite directions at the same time through a single wire. Since that 

tme improvements have been made in multiplex land telegraphy, 50 
that It 18 possible now to octuplex wires under certain conditions—that 
1 to aay, to send eight messages at the same time, four in each direction. 
dis account of the long unbroken length of submarine cables, electrical 

ifficulties exist which have thus far thwarted the efforts of scientists and 
cable engineers further to multiply their output. Among the most 
notable inventions for improving the efficiency of operation of long 
ACIDO cables were the inventions of the late Charles Cuttriss and 

: J. Wilmot, both electrical engineers of the Commercial Cable Co., in- 
‘Ventors of automatic cable transmitters which send signals into the cables 
-Mechanically, thus producing a uniform type of signal at the receiving end 
much more perfect in shape than the signals sent by manual operation. 

The next important improvement in trans-Atlantic cable transmission, 


which the Commercial Cable Co. was the first to adopt, was the invention 
of Sidney Brown and A. L. Dearlove’s automatic relay, which enabled 
cables to be electrically coupled with each other and messages automa- 
tically translated from one into the other. This has replaced the human 
relay and eliminated all the common dofects or errors of the human 
element at the intermediate station. . Sty ud | 
The next important invention was the invention of E. S. Heurtley, 
which he calls a '' magnifier,” and by the use of which the most feeble 
electric impulses passing through the cable, which would hardly be 
noticeable on the instruments formerly used for the reception of long 
cable signals, are magnified until they form clear and well-defined signals. 
The most notable invention, however, since first Atlantic cable telo- 
graphy was introduced is the invention of the late John Gott, chief elec- 
tricilan of the Commercial Cable Co. since its organisation until his death 
on March 8, 1914. By means of this invention Morse sound telegraphy 
can be used on long cables just as it is now used on land.lines. This 
invention surpasses in importance anything that has been added to sub- 
marine cable science since Sir W. Thomson (Lord Kelvin) and Cromwell 
Varley first made the practical operation of long submarine cables pos- 
sible. By means of Mr. Gott's device the Commercial Company has been 
able to connect San Francisco and London by direct Mirum - Messages 
have also been sent direct between Vancouver and the City of London, 
and each day the company is using this eystem of operation for trans- 
mitting messages between Canada and London and Liverpool, an achieve- 
ment which inventors and the foremost electrical scientists of the world 
in cable working have striven to attain ever since the first Atlantic cable 
was laid. This first trans-Atlantic cable was practically destroyed by 
forcing à powerful electric current through to work the Morse system of 
telegraphy. Some years ago Mr. Edison took an automatic Morse 
arrangement to England, and in the course of his experiments he tried to 
pass signals through a cable about 1,000 miles long coiled in a tank. 
After the trial he laughingly acknowledged that he had not been very 
successful, as a dot sent into the cable was 28 ft. long when it came out 
at the other end. ‘‘ In fact,” he added, '' I thought that dot was never 
going to end." The far-reaching effect of Mr. Gott's invention on all 
kinds of telegraph transmission, both by land and sea, cannot yet be 
definitely stated, but I feel convinced that by its means it will be possible 
to enm through automatic repeaters telegraph signals around the 
world. Es 
Wireless versus Submarine Cable.—With regird to the possibility of 
wireless telegraphy ever replacing the submarine cable in the trans- 
mission of international communication, while I have and wish to express 
the highest regard for wireless telegraphy as an invention for com- 
munication with and between ships at sea, I have not the slightest faith 
that it will seriously introduce effective competition with the submarine 
cable. The submarine cable, brought to its present state of operating 
efficiency after nearly 50 yeara of experimental work of scientific and 
practical minds, is not at all times a perfect conductor of the electric 
me: which are sent into it, but it is as nearly perfect as present-day 
skill and science has made it possible to be. To believe it possible to 
discharge an electric impulse into ether and expect it to be as reliably 
communicated through the maze of Nature's atmospheric and electrical 
phenomena to its destination as a current can be passed through an 
unbroken electrical conductor connecting two points requires a faith in 
man's conquest over Nature which it is beyond my capacity at least to 
comprehend, ' 


EMPIRE NOTES. 
MANCON UNUUNU OUAU OOOO UTT 


Australasia.—The “ Australian Mining Standard " says the new 
North Illawarra (N.S.W.) Council has taken up the question of 
municipal electric lighting, and has appointed & committee to 
investigate. It has been suggested that North Illawarra, Wollon. 
gong, and Central Illawarra should unite in installing electrical 
generating plant. 

Kilmore (Victoria) Electric Supply Co. is about to equip a second power- 
house plant. TEE 

A start is being made with the power-house at Newcastle (N.S.W.) to 
supply power and light for the new Government works on Walsh Island, 
and for the cranes and works at Carrington, It is understood that tho 
plant will be of sufficient power to supply current for the tramway service 
of the city and suburbs. 

Tests of the working of the autumatic telephone system are being 
catried on at the Newtown, Glebe and Balmain exchanges, Sydnev 
preparatory to their being taken over by the department, pom 

When the Newtown Exchange is opened it will be the only automatic 
exchange in the metropolitan area, so that there will be no other exchange 
with which it can work automatically, as all calls to and from other 
exchanges ave handled by the manual operator at the other exchange. 
Local calls between one Newtown subscriber and another will work 
automatically. This method will remain in vogue until the whole system 
becomes automatic. Balmain will follow Newtown, and then subscribers 
on both these exchanges will work automatically, without any interven- 
tion of manual operators. Next Glebe will come into operation, and so 
the system will be gradually dealt with. | 

At the Sydney automatic exchanges switches have been arranged so 
that when two exchange lines are connected with premises, subscribers 
will automatically select the line which is not in use, 
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: Fhe New Zealand railway authorities are now seriously considering the 
adoption of electric traction on the Wellington, Auckland, Christchurch 
and Dunedin suburban lines. It is stated that the petrol-electric system 
finds the greatest favour at present. It is understood that competitive 
trials with the Westinghouse and the Leyland pctrol-ek ctric cars will be 
made: ' ^ | | 

It is stated that tests of Edison storage battery street cars by Gisborne 
Council have been so satisfactory that other municipalities in New 
Zecland are considering the adoption of the system. 

. By arrangement between the two Governments, Mr. E. Parry, the New 
Z«aland official hydro-electric expert, has commenced his investigation 
uo. behalf of the Tasmanian Government into the design, execution and 
prospects of the Hydro-Electric Power & Metallurgical Co.'s Great Lake 
scheme. "The “ Australian Mining Standard " says no time should be 
los* by the Tasmanian Government in coming to a decision as to whether 
they will accept the offer of the company, with whatever moditication 
my ‘be necessary. or relinquish their option, and allow the company to 
go to London to place their debentures while th» market is favourable, 

: Recently the “ Australian Mining Standard " celebrated the comple- 
tion of its 25th year of publication by the issue of a booklet containing 
portraits of the principal members of the staff (past and present) and 
special contributors. 

'"India.— During his recent visit to Bombay the Viceroy, Lord 

fardinge, announced that the long-pending scheme for the amal- 
gamation of Posts and Telegraphs had been sanctioned by the Secre- 
tary of State, with effect from April 1. 

Nigeria, —The “ African World ”. states that electric lighting was 

commenced in Abeokuta recently, and native householders’ demands 
for currents have exceeded all expectations. 


|. FOREIGN NOTES. 


" Argentiha.— Official statistics show that imports into Argentina in 
1913 included the following :— 

Electrical goods £7.022,000 (compared with £6,862.000 in 1912), iron 
and steel ànd manufactures of iron and steel £10,008.000 (£9,200,000). 
vehicles of all kinds, £7,444,000 (£6,559,000), chemicals £3,038,000 
(£2,856,000), base metals (other than iron and steel) and manufactures of 
same £2,852,000 (£2,873,000). The following are the weights or quan- 
tities of certain classes of goods with the increases or decreases compared 
with 1912: Earthenware, faience and porcelain insulators, 819 tons 
{decrease 130); electric wire and cable, 12,685 tons (increase 6,249) ; 
electric bell pushes, 13,028 dozen (decrease 1,592) ; electric light carbons, 
$90 tons (decrease 23); insulating ribbon, 52 tons(increase 16); incan- 
descent lamps, 619 tons (increase 67) ; ammeters and voltmeters, 7,391 
(inerease 2,491) ; electric current meters, 59,403 (increase 17,681); 
telephones, 21,860 (increase 4,037) ; electric bells, 43,437 (decrease 3,230); 
kre lamps, 9,134 (increase 1,246) ; electric fans, 11,361 (increase 1,643) ; 
tramcars, 287 (increase 111). 

‘lhe ** Review cf the River Plate" says Paso de Ios Libres (Corrientes) 
Municipality have signed a contract with Messrs. Moran & Saldaña for 
the erection of electricity works. 
' ‘Phe Anglo-Argentirie Tramways (0. have submitted to Buenos Ayres 
Municipality the plans for the subway between Retiro and Plaza Consti- 
tucion. The company now proposes to construct the subway under 
Constitucion to Cochabamba, along Piedras, and Esmeralda to Plaza 
San Martin, thence by Avenida Maipá to Avenida Rosales facing the 
Retiro stations, the return route being along Maipú, Chacabuco, and 
Brazil to the south side of Plaza Constitucion, facing the Southern railway 
station. 
—— A decree has been published approving the plan of provisional elce- 
trification works presented by the Buenos Ayres Western Railway Co., 
and’ authorising the company to proceed with the works subject to 
eertain conditions. The works are to be finished by Dec. 1, 1915. The 
company propose to Introduce provisionally a service of electric trains 
in.urban and suburban zones between Once and Moreno stations, and it 
is intended to distribute the present movement of trains at the Once 
station- between it and the subterranean transhipping station of Plaza 
Once de Septiembre. 

Mr, Ernesto Newbery, has been appointed director of municipal lighting 


and electrical installations in succession to his brother the late Mr. Geo. 


Newbery. "NC 

The Lanüs-Avellaneda. Tramway Co. are shortly commencing the 
electrification of their horse tramways. 

. The Manicipality of Castelli (Buenos Ayres) propose to establish elec- 
tricity works.. mod 

The Argentine Telegraph Department has placed in service the Baudot 
quadruplex system between Rosario and Buenos Ayres, and if the system 
gives satisfaction its use is to be extended. 

.Brazil.—The British Consul-General at Rio de Janeiro reports that 

a: decree has been issued annulling the concession previousl y granted 
for hydro-electric power works on the Sao Francisco river. 
; It is stated that the Paulo Affonso Falls, which it was proposed to 
harness, are the largest in South America. In addition to five separate 
falla, there is a series of rapids extending several kilometres above and 
below-the falls proper. It is estimated that the falls could be made to 
yield more horse-power than the Niagara Falls. 


 *Wene£uela.—At the meeting of La Guiara Harbour Corporation 
last week the chairman, Capt. W. B. McTaggart, referred to the pur- 
chase of the Macuto and Coast Line Railway and its conversion to 
clectric traction, and said it was hoped to commence running carly 
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in May. He anticipated that as soon as the line was worked elec- 
trically there would be a substantial increase in the receipts. — 


MISCELLANEOUS NOTES. 


Electric Light Switching.— As the result of the most recent of the 
periodical examinations conducted on this special subject by Messrs. 
A. P. Lundberg & Sons, 22 competitors have been awarded tke 
advanced grade certificate, 41 the intermediate grade, and 81 the 
preliminary grade. no 

The first prize in the advanced grade goes to Mr. Wm. D. Douglas, 
A.R.C.Sc.T., and the second prize to Mr. Gerald H. Shortridge. B.Sc., of 
Glasgow. The next examination papers will be published in November, 
and those interested in the matter are invited to write early to the above 
firm for further particulars. | 


Electricians’ Working Rules in Manchester District. — The secretary 
of the Manchester, Salford and District Building Trades Employers’ 
Association (Mr. James Denver) informs us that the negotiations 
between the electrical employers’ branch of the Association and the 
Electrical Trades Union have resulted in an amicable settlement 
with regard to a revised code of working rules. The following are 
some of the main provisions in the rules:— 

Minimum wage for qualified wiremen and cable jointers 9}d. per hour. 
(This came into force on Nov. 5, 1913); week = 52 hours; overtime, time 
and a quarter for first two hours, time and a half for second two hours 
and double time for subsequent hours until starting time next day, and 
for Sunday, Christmas Dav and Good Friday ; men on night gangs time 
and a quarter between 6 p.m. and 6 a.m. ; for work bevond 1 mile from 
Manchester Town Hal, travelling exp»nses from 31. per day (up to 
2 miles from 'l'own Hall) to 10d. (from 4 to 5 miles), men paid travelling 
expenses to be on job at usual starting and stopping times; beyond 
5 miles, travelling time and railway fares to be paid (travelling time at 
tim^ and a quarter in exceptional cases when required to travel outside 
usual hours); one hour’s notice of termination of employment to be 
given ; emplovers are not to place obstacles in way of men joining Union, 
but do not agree to employ Union men only ; extra pay of from 6d. to 
ls. per day to be allowed for dirty work (in mines, oil vessels, &c.) ; 
disputes to be referred to joint committee of emplovers and operatives ; 
& qualified wireman or jointer must be over 21 years of age and produce 
indentures for not less than 5 vears apprenticeship, or references proving 
5 years’ employment in electric contracting work, or a certificate from a 
recognised authority ; six months’ notice (expiring May 1) to be given 
of proposed alterations of rules. 

The above rules have been duly signed and cime into force from the 
end of last week. For purposes of comparison it may be mentioned 
that the rules and conditions of the London Electrical Masters’ Associa- 
tion appeared on p. 961 of our issue of March 13. 

Imports.—The following are official values of electrical machinery, 
materia] and apparatus imported into this country (a) during March, 
1914, and (b) during the current year from Jan. 1 to March 31, with 
the increases or decreases compared with the corresponding periods 
of 1913 :— 

Electrical machinery (a) £142,966 (increase £6,593), (b) £382,462 (in- 
crease £14,827) ; telegraph and telephone cables (a) submarine £250 (in- 
crease £250), other than submarine £7,705 (increase £825), (b) submarine, 
£250 (increase £216), other than submarine £16,977 (decrease £1,585) ; 
telegraph and telephone apparatus (a) £22,242 (increase £5,383), (b) 
£69,572 (increase £17,546) ; other electrical wires and cables, rubber 
insulated (a) £34,899 (increase £2,858), (b) £90,938 (decrease £2,502) ; 
with other insulations (a) £51,107 (increase £3,047), (5) £26,010 (increase 
£15,071); carbons (a) £15,578 (increase £3,184), (b) £46,645 (increase 
£8,404) ; glow lamps (a) £20,560 (increase £8,290), (b) £50,608 (decrease 
£3,785); arc lamps and electric searchlights (a) £281 (increase £147), 
(b) £627 (increase £221) ; parts of arc lamps and searchlights (other than 
carbons) (a) £7,961 (decrease £1,036), (b) £26,040 (decrease £3,535).; 
primary and secondary batteries (a) £6,822 (increase £3,280), (b) £23,508 
(increase £10,339). Total of electrical goods and apparatus, other than 
machinery and uninsulated wire, (a) £148,018 (increase £30,828), (L) 
£429,729 (increase £55,390). . 

Exports.—The exports of clectrical machinery, material, &c., (a 


‘during March, 1914, and (b) during the current. year from Jan. 1 to 


March 31, and the increases and decreases compared with the corre- 
sponding periods of 1913, are as follows :— 

Electrical machinery (a) £247,681 (increase £70,673), (b) £713,093 (in- 
crease £155,590) ; telegraph and telephone cables (a) submarine £10,197 
(decrease £464,544). other than submarine £29,353 (decrease £62,527), 
(b) submarine £53,580 (decrease £524,047), other than submarine £105,254 
(decrease £84,428); telegraph and telephone apparatus (a) £27,765 
(increase £5,378), (b) £76,120 (increase £4,491); other electrical wires 
and cables, rubber insulated (a) £30,342 (decrease £19,344), (b) £94,469 
(decrease £28,779) ; with other insulation (a) £43,981 (increase £2,918), 
(b) £101,647 (decrease £83,018) ; carbons (a) £1,071 (decrease £1,364), 
(b) £2,415 (decrease £1,363) ; glow lamps (a) £10,958 (decrease £2,408), 
(b) £34,425 (decrease £4,222); arc lamps and searchlights, (a) £1,376 
(increase £670), (b) £3,786 (increase £1,535); parts of arc lamps and 
searchlights (other than carbons) (a) £3,772 (increase £1,939), (b) £11,253 
(increase £6,028), primary and secondary battcries (a) £12,150 (decrease 
£13,059), (b) £40,235 (decrease £34,332). Total of electrical goods and 
apparatus, other than machinery and uninsulated wire, (a) £251,570 
(decrease £564,103), (b) £763,509 (decrease £776,747). 


| | TENDERS 
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INVITED. |. .— - 


— 


Diesel Engine Generating Plant, Switchboards, Storage Battery, | Generating Stations. 


DunpaLk Urban Council invite tenders for the supply, 
delivery and erection of Dicsel Engine Generating Plant, 
Balancer and Booster, Motor Generator, Switchboards, Storage 
Battery, Underground Mains, Hand Crane, Fuel Oil Pipe Line 
and Storage Tank. 
ditions, &c., from the engineer and manager, Mr. P. A. Spalding, 


AMICE., Electricity Works, Dundalk, to whom tenders are 


to be delivered by noon Monday, May 11. See also an adrer- 
lisement. | 

Steam Engine, Alternator, Exeiter, &c. 

* Matvern Urban Council require tenders by 11 a.m. April 27 
for a vertical compound Steam Engine and a direct-coupled 
single-phase 150 kw. Alternator, Exciter and other Accessories. 

. Specification, &c., from the Engineer, Council Offices, Malvern. 

Battery, Booster, Switehboard, &c. | " 

Tenders are required by April 30 for a 700-ampere-hour 
Battery, with Booster, Switchboard and other Accessories, for 
the North Wales Asylum; DrNBiGH. Particulars may be 
obtained at the Asylum. 


Battery Booster and Storage Batteries. 

ILrorp Urban District Council invite tenders for the supply 
of a Battery Booster and Storage. Batteries for their Goodmayes 
sub-station. Specification, &c. » from the electrical engineer, Mr. 
Arthur H. Shaw, and tenders to the clerk of the Council, Mr. 
Adam Partington, Town Hall, Ilford, by noon, April 28. 


Steam Turbine, Three-phase Alternator and Exciter. 

Lexps City Council invite tenders for a Steam Turbine, Three- 
phase Alternator and Exciter, of 12,000 kw. capacity or there- 
abouts, running at 1,000 or 1,500 revs. per min., and Steam 
Turbine-driven Surface Condensing Plant. Conditions, &c., from 
the manager of the department, Mr. C. Nelson Hefford, and ten- 
ders to town clerk (Sir Robert E. Fox) by 11 a.m. May 11. 

Turbo-Alternator, &e. 

MascnESTER Electricity Committee require tenders by 10 a.m. 
May 13 for supply and erection of 5,000 kw. Turbo-Alternator, 
with Pipework, Pumps and Condensing Plant. Specifications 

~ &c., from Mr. F. E. Hughes, Town Hall, Manchester. 
Cables, Transformer and Switchgear, Stores, &c. 

GLascow Corporation require tenders by 10 a.m. April 27 for 
12 months’ supply of Materials to the electricity department, 
including Cables, Meters, Arc Lamp Carbons, c.i. Boxes and 
Pillars, Ironmongery, Troughing, Paints and Varnishes, Oils, 

&c. Specifications from the City Electrical Engineer. 


Cables, 


BELFAST Harbour Commissioners invite tenders for the supply 
and delivery of Electric Cables, in conformity with the outline - 


specification and form of tender, which can be obtained from the 
harbour engineer, Mr. W. Redfern Kelly, M.Inst.C.E. Tenders 
to Mr. W. A. Currie, Harbour Offices, Belfast, by 29th inst. 
. The Council of the Metropolitan Borough of SOUTHWARK 
invite tenders for the supply of 110 yds. of 0:5 sq. in. Three-core 
P apcr-insulated Lead-covered Cable. Particulars from the elec- 
trical engineer, Mr. D. M. Kinghorn, Electricity Works, Penrose- 
street, S.E. Tenders must be delivered at the Town Hall. 
Walworth-road, S.E., by noon April 29. 
| — ,EDINBURGH Corporation require tenders by May 4 for supply 
of Lead-covered Paper-insulated Copper Cables for one year. 
Specification, &c., from the City Electrical Engineer. 
Alarms, Telephones, Bells and Electric Lighting. 
, Ihe METROPOLITAN AsyLUMS BOARD require tenders by 
«30 p.m. May 6 for re-wiring Fire Alarm and Telephone Systems 
and installing Signal Bells at the Southern (Lower) Fever Hos- 
Le near Dartford, and the installation of Electric Light in 
locks 4 and 6 of Grove Fever Hospital, Tooting. Specifica- 
| tions from the Board's Offices, Embankment, London, E.C. 
Eketrie Motors, Wiring, &. | 
, he Guardians of the Poor of the Parish of LAMBETH (London) 
Invite tenders for the installation of Electric Motors at their 
di k-street Infirmary, and for wiring and fitting their Children’s 
| TE &c., Upper Norwood. Forms of tender, &c., from 
l uardians' Offices, 
' and tenders must. bo sent to the Clerk by April 28. 


Copies of specifications, general con- 


Brook-street, Kennington-road, S.E.. | 


ILkLEY Urban Council want tenders by noon May 11° for 
erection of Generating Station Buildings. ^ Npecitications from 
the Clerk of the Council. — — MON x 

BIRMINGHAM Corporation require tenders by noon May 25 for 
construction of Poling in Foundations, Basement Floors, 
Cooling Ponds, Canal Basin, &c., at the Nechells generating 
station. Forms of tender until April 30 from the Electric Supply 
Dept., 14, Dale End, Birminghain. 


Batteries. , P | ar 
The COMMONWEALTH. OF AUSTRALIA Postmaster-Genpra} é 
Department invite tenders (by 3 p.m.) May 12 for Standard 
Batteries for all States, as per schedule No. 1,010. Forms and 
specifications from the Commonwealth Offices, 72, Victoria- 
street, London, S.W. ü AE T 


Motor, &c. l bongs 

_ The Victorian RalLways COMMISSIONERS require tenders by 

11 am. May 20 for the supply of a Three-phase Slip-ring Electrig 

Motor and Accessories. Specifications, &c., from the Victorian 
Railway Offices, Spencer-street, Melbourne. | 


Copper Wire, &c. toe toes 
The VICTORIAN RAILWAYS COMMISSIONERS want tenders by 

ll a.m. May 13 for supply of 5 tons h.d. Copper Wire and 100 
tons c.i. Scrap. Specifications from the Victorian Railway 
Offices, Spencer-street, Melbourne. a ae r = s 


Meters, Maximum Demand Indicators, Cartons, &c. M 
SYDNEY (N.S.W.) Council require tenders by 3 p.m., July 20, 

for Box Compound, Meters, Maximum’ Demand Indicators, 

Are Lamp Carbons and Straight Stem Insulators. Specifica- 
tions, &c., from the City Electrical Engineer. M 


Wireless Telegraphy Stations. a eee o 
The SPANisH MINISTRY or MARINE invjte tendeis for the 
supply and erection of Wireless Telegraphy Stations at the 
Royal Dockyards of Cartagena and Ferrol. Particulars can be 
seen at the Ministry of Marine, Madrid, Negociado 5 de la 
Seccion Ejecutiva (Material) del Estado Mayor' Central. 
Tenders must be accompanied by a voucher showing the pày- 
ment of a deposit of 7,500 pesetas (nearly £300) in the case of tlic 
Cartagena station, and 10,000 pesetas (nearly £400) in that of tho 
Ferrol station. The opening of the tenders will take plaée. before 
the Junta Especial de Subastas at the said Ministry on May 4 at 
10 a.m. for the Cartagena Station, and on May 5 for Ferrol Station, 


Electric Railway Construction. . | ME MEME. 

Tenders will be received up to May 16, at the DIRECTOR or 

Pustic Works, Lisson, for the Construction and Working of 

an Electric Railway between Lamego and the left bunk of the 
Douro (about 7$ miles). Forgeiners are ailowed to tender. - : 


Telegraph and Telephone Material. uu 
The New Zealand Public Service Stores Tender Board, Wri. 
LINGTON (N.Z.), will receive tenders until May 6 for 14 miles 
h.d. Aluminium Cable, 2 ewt. soft-drawn Aluminium binding 
Wire, 4 gross Galvanised Bolts and Nuts, 10 gross Insulators 
Dry Cells, Wall Telephones, Cords, &c. Particulars from the 
Agents of the Department of Tourist and Health - Resorts, 
Auckland, Christchurch, Dunedin and Wellington, 


A e TS 


The VicToRIAN RAILWAYS COMMISSIONERS require tender 
by ll a.m. June 10 for the supply of 50 tons of GaL Telegraph 
Wire, No. 8 gauge. Specifications, &c., from the Victorian 
Railway Offices, Spencer-street, Melbourne. 


Tramway Construction. | | : 
| MaARIOUPOL (Russia) Municipality require tenders for the con. 
struction and working of an Electric Tramway in the town. 
Applications, stating on what conditions the contract would bb 
undertaken, are to be sent by May 14 to the Administration 
| Municipale, Marioupol, who will supply further information. . : 
Generating and Sub-station Plant. | NOEL P is 

. The Town Clerk, Tauranca (New Zealand) will receive 
tenders. until 7 p.m. May 11 for,the supply and erection. of 
Hydro-electric Sub-station Plant. Specifications, ke, frei 
Messrs. H, W. Climie & Non, Engineers, Tauranga, uoc 
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Cables and Transforming Plant. 
. ANTWERP Municipal Authorities require tenders by May 4 for 
supply of Covered Cables for the Bassin Canal extension and by 
| May 18 for the equipment of three transformer stations. Speci- 
fications (price 5d. in each case) may be obtained at the Hotel 
de Ville, Antwerp. 
Cranes. 2E l 
` Tenders are required by May 6 for the supply of Four Electric 
Cranes for the port of Capiz. Tenders to the Junta de Obras 
. del Puerto de Cadiz. Only cranes of Spanish manufacture will 
' — be accepted in the first competition and if a second competition 


takes place 10 per cent. preference will be given to Spanish 
products. : 


- 


` 
` 


NIAAA NNOTAT 
TENDERS RECEIVED AND ACCEPTED. 
ADOT 


INFIRMARY TẸLEPHONES.—Lambeth (London) Guardians received 

14 tenders for the provision of an internal telephone system at their 
Brook-street Infirmary: The tenders varied in amount from 
£230. 10s. to £690, and that of the General Acoustic & Dictograph 
Co. (£449. 15s.) was accepted. 
' RvuisLiP- NoRTHWOOD.— The Urban Council recently received two 
tenders for public lighting, viz., from Northwood Electric Light & 
Power Co. at £1. 10s. per lamp per annum and the Pinner Gas Co., 
at £1. 5s. 9d. The latter was accepted. 

Hosperrau Liautina.—The tender of Toy & Winslow has been 
accepted by the Metropolitan Asylums Board for carrying out works 
in connection with the change over of the supply of electricity to the 
Brook and Park Hospitals. | 

MonTREAL.—Messrs. Vickers (Ltd.), of Montreal, have placed a 
contract with the Westinghouse Cooper-Hewitt Co. for the supply 
of silica lamps for the lighting of their shipbuilding yard at Maison- 
neuve. | | 

METER CoNTRACTS.—Venner & Co. have received a contract for 
ordinary and prepayment Chamberlain & Hookham meters for Col. 
chester. Chamberlain & Hookham have also obtained contracts for 
meters for Birmingham and Holyhead. 


SaALFORD.—Siemens Bros. Dynamo Works have received a con- 
tract from the tramways department for 12 months' supply of 
Wotan, Tantalum and carbon filament lamps. 


LivERPOOL.—The Mersey Docks & Harbour Board have placed 
orders for electric light carbons with the A.E.G. Electric Co., the 
Jandus Arc Lamp & Electric Co. and C. W. Webster. 

STRETFORD.—The Urban Council have accepted the tender of 


Jardine & Co. (at £72. 10s.) for the supply of & rotary blower, in- 
cluding a 3 B.H.P. motor. 


. WaNDSWORTH.—Ihe Board of Guardians have accepted the 
tender of H. & C. Davis & Co. for the supply of electrical fittings, 
at £153, and that of Pryke & Palmer for engineers' sundries, at £122. 

BoorLr.—The Corporation have made a contract with the 
British Thomson-Houston Co. for one year's supply of their type 
M.H. mercury meters. | 
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WALTHAMSTOW.—The Council is recommended to accept the 
tender of John Baker & Co. for 12 months’ supply of steel tyres for 
tramcars at £15. 10s. per ton, less 24 per cent. 


CovEeNTRY.— The Guardians have accepted the tender of Lees 
Beesley & Co. (at £148. 6s. 6d.) for wiring the old infirmary block, &c. 


West HARTLEPOOL.— The Corporation have accepted the Bastian 
Meter Co.'s tender for the supply of meters up to 10 amperes. 


BEprorp.—The Council have accepted the tender of Siemens 
Bros. & Co. for the supply of cables. 


Sypney (N.S.W.)—The Metropolitan Board of Water Supply: 
&c., have accepted the tender of J. E. Toole & Co. for a 3-ton elec- 
tric derrick crane, £550 

HEILBRON (ORANGE FREE STATE).—Hubert Davies & Co. have 
obtained the contract for the supply of plant for the electricity works, 


Government Contracts.—The British Government Departments 
placed contracts with the following firms during March :— 


Admiralty.—Callender's Cable & Construction Co., Cantie’ Switch Co., Chadburn's 
(Ship) Telegraph Co., Crompton & Co., Edison & Swan Co., Hawker's (Ltd.), W. McG:och 
& Co., Player & Mitchell, Spagnoletti (Ltd.) and Telford, Grier & Mackay, distributing 
section and junction boxes, &c. ; B 

War Office. —G. E. Taylor, overhead conductors, &c., for electricity supply, Neth ravon. 

Crown Agents for the Colonies.— Electric Construction Co., alternators ; Railway Signal 
Co., instruments, &c.; Siemens Bros. & Co., telegraph poles and telephone material ; 
Tyer & Co., signalling materials; British Thomson-Houston Co., switchboard } F. Smith 
& Co., telegraph material. . 

India Office.—London Electric Wire Co. & Smiths, cables ; Gilbert Gilkes & Ço., elec, 


trical plant: Automatic Telephone Mfg. Co., sounders $ F. Smith & Co., Shropshire Iro 
Co.. T. Bolton & Sons and Callender’s Cable & Construction Co., copper wire. 

Post Office.—British L. M. Ericsson Mfg. Co., tzlephone and protective apparatus and 
battery boxes: Western Electric Co., protective and telephone apparatus and telephon* 
cable and exchange extension equipment. Bristol; Automatic Telephone Mfg. Co.. t:le- 
phone apparatus, exchange extension equipment, London (official) and North Shields |; 
Gent & Co. and Phenix Telephone & Electric Works, telephone apparatus ; London 
Electric Wire Co. & Smiths, telephone apparatus and cable ; Siemens Bros. & Co., sub- 
marine and telephone cable and distribution plug: ; British Insulated & Helsby Cables. t212- 
phone cable and bronze and copper wire: Johnson & Phillips, telephone cable; Bullrrs 
(Ltd.), insulators; Peel-Conner Telephone Works, exchange extension equipment, Victoria, 
London; T. Bolton & Sons and F. Smith & Co. (including in London Electric Wire Co. & 
Smiths), bronze and copper wire: Elliott's Metal Co., R. Johnson & Nephew, Shropshir3 
Iron Co. and J. Wilkes, Sons & Mapplebeck. copper wire; Medway's Safety Lift Co., 
electric lifts, Birmingham and Leeds; Wm. Wadsworth & Sons, el:ctric lift, Glasgow. 


Commonwealth Contraets.— The following are amounts of con: 
tracts placed recently by the Australian Government Departments : 
' Postmaster-General’s Dept., Queensland.—Western Electric Co., fuses 
£452. 2s. 6d., mica for protectors £17, megger £32. 13s., calculagraphs 
£165, calculagraph ribbons £10, opal lamp caps £6. 2s. 74d., lamp cap 
guards £2. 3s. 6d., howlers £1.'13s. 6d., indicators £2]. 15s., indicator 
drops £17. 10s., indicator strips £90. 16s., jacks £15, key strips £64. 11s. 6d., 
keys £80, 17s. 6d., key levers £4, microphones £28. 6s. 8d., mouthpieces 
£14, number pegs £30, number plates £36. 16s. 6d., plugs £36. 10s., pole- 
changers £69, pulleys £14. 11s. 8d., receivers £32. 2s., relays £104. 1s. 9d., 
distributing rings £43. 15s., signals £43. 15s., socket strips £9. 10s., pole 
steps £78. 10s. 10d., protector strips £2,420, protectors £500, fuse wire 
£13. 17s. 6d., arms for microphones £l. 10s., buzzers £3. 15s., gran. 
carbon £2. 2s., receiver cases £13. 15s., microphone chambers £12. 10s., 
coils £53. 13s., condensers £15. 5s. 3d., diaphragms £6. 5s., earpicces 
£26. 9s. 2d., generators £140., gongs £1. 17s. 6d., generators handles 
£3. 2s. 6d., jacks £20. 5s., mouthpieces £9. 14s. 5d., plungers £12. 10s., 
sockets £2. 2s., terminal strips £81. 5s., switches £17. 18s. 9d., telephone 
sets £263. 2s. 6d., c.b. telephones £840, punching terminals £212. 10s., 
translators £73. 2s. 6d., telephonometers £61. 17s. 6d., signal visuals 
£12. Os. 6d., paper washers £6. 13s. 1d., ; Siemens Bros. Dynamo Works, 
arresters £2. ls. 8d., resistances £9. Is. 34d., trembling bells £40. 12s. 6d., 
receivers £193. 15s.; India Rubber, Gutta Percha & Telegraph Works 
Co., condensers and rheostats £32. 10s., relays £47. 10s., sounders £99, 
switches £3. 7s. 6d., galvanometers £131. Ils. 3d., galvanoscopes 
£17. 3s. 9d., short-circuit key £1. 13s., rheostats £14. 19s., receivers £42 ; 
Lawrence & Hanson, earpieces £21. 0s. 10d., mouthpieces £17. 19s.'44d., 
metal rings £9. 7s. 6d., cords £100. 15s. 74d., carbon diaphragms £6. 5s., 
earpieces £42. 14s, 2d.; Mackenzie & Holland, phonopore carriers 
£47. 85. ; R. W. Paul, capacity key £3. 15s., resistance box £10. 15. ; 
Haes & Eggers, voltmeters £8. 18s. ; Noyes Bros., micrometer gauges 
£4. 7s., milliammeters £69. 13s., transparent scale £5. 16s. ld. ; J. Paton 
& Co., lamp caps and guards £3. 13s. 23d., sockets £12. 10s. 9d., lugs 
£4. 13s. 9d., microphones, plugs, receivers and relays and fibre sleeves 
£163. 16s. 9}d., switchboards £992. 10s., magneto bells £101. 17s. 6d., 
receiver cases £37. 10s., coils £30. 17s. 10d., connectors £12. 12s., dia- 
phragms £22. 6s. 8d., generators £23. 10s., handles and hooks and micro- 
telephones £39. 10s., switches £55. 7s. 6d., telephones £318. 15s. ; British 
General Electric Co., trembling bells £17. 12s. 6d. ; Western Electric Co., 
stayclam ps, £47. 18s. 2d., switchboard £2,361. 10s. 


BOOKS RECEIVED. 


[Copies of the undermentioned works can be had from The Electrician office, post free 
(unless otherwise stated), on receipt of published price. adding 3d. for books published 


under 2s. and 5 per cent. for books published net. Add 10 per cent. for abroad or for 
foreign tooks.] l 


“ Factory Administration and Accounts,” by E. T. Elbourne. (London: 
Longmans, Green & Co.) 25s. net. 

“ Electric Car Maintenance." By W.Jackson. (New York: McGraw- 
Hill Book Co.) 12s. 6d. net | 

* Continuous and Alternating-current Machinery." By Prof. J. H. 
Morecroft. (New York: J. Wiley & Sons; London: Chapman & Hall.) 
7s. 6d. net. 
* Proceedings of the Royal Socicty of Edinburgh." Vol. XXXIII., 
Part IV. 3s.9d. Vol. XXXIV., Part I. Session 1913-14. 6s. 6d. 

* Elementary Magnetism and Electricity." By Prof. C. M. Jansky: 
(New York: McGraw-Hill Book Co.) 6s. 3d. net. l 
* The Journal of the Institution of Electrical Engincers.” Vol. LII., 
No. 231, April 1, and No. 232, April 15. 3&. 6d. each. “a 
* La Lumière Electrique et ses Différentes Applications au Thé. tre.” 
By V. Trudelle. (Paris: H. Dunod & E. Pinat.) 10fr. . l 
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MUNICIPAL ACCOUNTS. 


meee 


Leeds. —The accounts of the Corporation tramways department 
for the year ended March 31 show revenue £427,455, and gross profit 
£201,073. 

After providing for capital ‘charges, &c., and contributing £31,576 
for permanent way renewals, the net surplus in relief of rates is 
£10,004. 10s. 11d., compared with £61,000 for previous year. The total 
receipts, £427,455, compared with £411,531 in previous year, passengers 
carried were 93,679,774 (compared with 89,668,185) and car-miles run 
9,304,331 (8.795.465). Receipts per car-mile were 11:145d. (11-229d.), 
and total working expenses, including powcr, were 2:902d. 

Shanghai.—The accounts of the municipal electricity department 
for 1913 show total income £131,700 and gross profit £33,401. After 
providing for capital charges, writing off £1,274 for re-valuation of 
shares and placing £3,5€0 for reserve and contributing £3,425 to 
general funds, &c., the balance was £8,962. t 

The report of the engineer (Mr. T. H. U. Aldridge) states that the new 
riverside power station was opened on April 12 and, although it was not 
operating continually day and night until towards the fourth quarter of 
the vear, the cost of production at the Fearon-road and Riverside 
stations combined was reduced to 0-82d., a reduction of 15:6 per cent. 
The total maximum load was 8,100 kw. and the load factor 30-8 (com- 
pared with 23:53). The total connections are 10,897, compared with 
6,870 at December, 1912, the total number of equivalent 30-watt lamps 
connected being 429,121 (increase 91,962). There are 623 radiators 
connected (= 1,044 kw.) and 43 cookers (— 170 kw.), and it is anticipated 
that there will he a demand for at Icast another 500 radiators next winter. 
Motors connected are equal to 5,264 H.P. (increase 2.234 n.p.) or, with 
the bulk supplies to Naigai Wata Raisha and the Chapel Electric Light 
& Water Co., 5,949 p.p. Units sold or accounted for were 21,888,230 
(compared with 12.130.537). It is suggested that a number of electric 
vehicles should be purchased, so as to introduce that tv pe of locomotion 
to Shanghai, It is proposed to add two 5,000 kw. turbo-alternators to 
the Riverside plant. 


COMPANIES’ MEETINGS AND REPORTS. 
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Direct United States Cable Co. (Ltd.) 


The stventy-first ordinary general meeting was held on Tuesday, Sir 
Jamey Penner, Bart., presiding. 

The SECRETARY (Mr. William Miles, F.C.IS.) read the notice con- 
vening the meeting and the auditors’ report. 

The CHAIRMAN said they had suffered the misfortune of having the 
main cable interrupted in deep water twice since the lease was entered 
into with the Western Union Company, and as a result had inserted a 
length of 425 miles of new cable of a much improved type. Looking to 
the heavy expenditure of the last two years, they felt it advisable to 
withhold the bonus that had been paid in former vears. ‘They hoped 
that the main cable would not be again interrupted for many vears and 
to resume the payment of a bonus to the shareholders. The insertion of 
the new and better type of cable hal materially improved the working 
capacity of the cable, and the traffic now being carried over t eir cables 
by the Western Union Company was enormously in excess of previous 
Years, The rererve fund account now stood at £451.490, of which. 
roughly, £373,000 war represented by investments and cash and £78,000 
by calle on hand. He then moved the adoption of the report and ac- 
counts, and the payment of the dividend therein set out. 

Mr. H. C. B. UNDERDOWN seconded the motion, which was carried 
unanimously, nne ; 

Mr. C. E. Gunther and Mr. H. C. B. Underdown were re-elected direc- 
ors and Messrs, Deloitte, Plender, Griftiths & Co. re-appointed auditors. 


t of thanks to the chairman and directors terminated the pro- 
"t ngs, 


pra eo ARGENTINE TRAMWAYS CO. (LTD.)—The gross receipts for 
ae dai to £2,963,191. 12s., and the working expenses (including 
reserve items amounting to £150,000 carried to depreciation renewals 
tenance in addition to £347,650. 12s. 10d. expended on ordinary main- 
ea were £1,969,160. 12s. 11d., leaving £994,030. 19s. Id. Adding 
ke. (0357 Des and deposits (£20,083. 13s. 11d.), transfer fees, 
ling; 2s. 10d.),and amount brought forward (£9,253. 14s. 3d.). and 
on din Ei and charges (£791,130. 6s. Id.) and interim dividend 
let $132,703 shares for half-year ended June 30, 1913 (£100.000) 
paid Ma f " l4. The directors recommend that £119,375 be 
Interim di m dividend for the year, which, with the £100,000 paid as 
‘hare cà it dee is equal to 6} per cent. on the total issued ordinary 
Fü hs ied oe £13,420. 14s. to be carried forward. The first 
to the y oe 820 yds.), from Plaza Mavo to Palza Once, was opened 

public on Dee, 2 last, and the work in connection with the con- 
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struction of the extension of che line to Caballito, where it will come up tó 
the surface, is being rapidlv pushed forward, aud it is hoped will -bë 
opened for traffic for the whole distance in August. Messrs. Léori Cassel; 
W. F. Hamilton, K.C.. and G. A. Touche. M.P., have been elected 
directors in succession to Messrs. Victor Fris, T. Frame Thomson and 
E. A. Lazarus- Barlow lately deceased. : 2 u 


‘BRUSH ELECTRICAL ENGINEERISG CO. (LTD.'—Àt the meeting on 


Monday Mr. E. Garcke stated that there was a profit of over £20,000 for 


1913 after providing for maintenance of plant and buildings and paying. 


all debenture interest. That result was due mainly to the extraordinary, 
efforcs of their general manager and his able staff. The scheme for the 
reduction of the share capital, which was approved in 1912 by the share- 
holders! committee, would be now proceeded with. The effect of the 
scheme was to reduce the preference shares to the nominal value of 7s. 


and the ordinary shares to 5s. each, both classes of shares to rank alike. 
and to be converted into one of common denomination, In all depart- 


menis they had been fairly well occupied. and the prices obtained had 
been betier. 


for that class of plant. The market for turbines continued to develop 
and the demand was likely to increase. It was in anticipation of that 
demand that they acquired manufacturing rights for the Ljungstrom 
turbine, for which they expected a ready sale in stations where economy 
of steam consumption was of importance. They had made good pro- 
gress with the arrangements for the manufacture of the Ljungstrom 
turbine ; the first set of their own manufacture had been completed, and 


the tests show satisfactory resulis. To enable them to develop the - 


business in that new line to the best advantage, and to cope with the 
expected demand they would have to spend some money for special tools, 
&c. On the rolling stock side they had been pretty busy, and had carrie: 

out important contracts for main-line rolling stock for various railways, 


A gratifving feature had been the revival to some extent of the demand . 


for electric tramears, of which they had had a fair share of orders during 
the year. The orders for the current year were well up to the average, 
and he was hopcful that the demand would be maintained. * 
CORK ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.)—The receipts 
for the vear 1913 were £60,135. 2s. 8d., and the expenses £37,523. 18s. 9d. 
Adding balance from 1912 (£1.261. 9s. 11d.) and deducting interest on 
debeniures (£4,600), the balance is £19.272. 13s. 10d. Of this amount 
£5,163. 10a. was paid for the half-vearly dividends on the 5 per cent. 
cumulative preference shares, £6,500 added to reserve for depreciation 
and renewals and £1,807. Os. 2d. written off, and the directors recom- 
mend payment of a 3 per cent. dividend on the ordinary shares (£3,450), 


leaving £1,352. 3s. 8d. to be carried forward. The lighting and power. 


business again shows satisfactory progress, agreements for 136 connec- 


tions being concluded during the vear. "The additional connections, 


represent a total gain of 212 kw., against 225 kw. in 1912. The lighting 
and power receipts were £1,894 in excess of the previous year, The 


traffic receipts also show an increase of £716. There is a small decrease 


in the other revenue items. The expenses increased by £1,928, owing to 
the enhanced price of coal, heavier maintenance charges for permancnt 
way, third party accident claims and contributions under the National 
Insurance Act. The capital expenditure during the year (£9,450) had 
been mainly for house services and cables and an additional 1,000 kw. 


generating set required to meet the increasing demand for lighting and’ 


power. One of the original 225 kw. generating sets has been dismantied, 


and the cost of same, together with the cost of five permanent way loops 
which have been dispensed with, have been written off out of the reserve’ 


for depreciation and renewals, 


DEUTSCH ATLANTISCHE TELEGRAPHENGESELLSCHAFT —The report 
of this company for 1913 states the traffic on the Atlantic and the Vivo 
cables increased, as also did the company’s receipts. generally. The 
repair of Atlantic cable No. EL. was delayed for a considerable time 
owing to bad weather, but the Atlantic cable No. I. and the Vigo cable 
were not interrupted. The working of the Heurtley high-speed system 
has been satisfactory. The fact that the world's cable network increased 
by 11.000 km. (6,820 miles) during the vear seems to indicate that wire- 
less telegraphy is not destined to reduce cable trafic, Net profit was 
£146,574 (compared with £134,709 in 1912). A dividend of 73 per cent: 
has been declared, and after provision for reserve funds, "insurance. 
pensions, directors! fees, bonuses to officials, &c., the amount carried 
forward is £33.110. 


INDIAN ELECTRIC SUPPLY & TRACTION CO. (LTD.)—4t the meeting 
last week the chairman (Mr. John G. B. Stone) stated that since the date 
of the report an addiiional £5,000 debenture stock had been placed to 
provide further working capital. They had practically. concluded à 
contract with the municipality, under which they provid «d lamps, mains 
&e., for an extended system of street lighiing, and the supply of power 
for municipal purposes, and they waived all track rent for 15 years, 
Satisfactory terms had been arranged as to the reveme from that source. 
Since the closing of the accounts they had received advices from Cawn, 
pore that there was a considerable reduction in the amount of coal icd 
sumed per unit owing to the economiser, condenser and. new chimney 
and they anticipated that there would be a further marked improvement 


One of their principal lines was the manufacture of turbo- . 
generators, and the company had reccived its share of the orders placed | 


= 
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the system. 


INDO-EUROPEAN TELEGRAPH CO, (LTD.)—The report of the directors 
for the year 1913 states that the carrying capacity of the Company's 
system has been materially increased by the addition of a through wire 
from the Russo-German frontier to Teheran This is linked up with a 
new wire through Germany, connecting with a corresponding new 
conductor in an Anglo-German cable across the North Sea, and will 
shortly be connected beyond Teheran with a new wire between Teheran 


and Karachi, to be provided by the Indo-European Telegraph Depart- 


ment. The necessary agreements with the British Post Office and with 
the German Government dealing with the above arrangements and with 
other matters are not yet concluded The total cost of the erection of the 
of this sum £35,000 
has already been set aside, and the directors have now written off out of 
Further funds have 
been provided for the development of the Galletti system of wireless 
During the vear 1913 these amounted to 
£20,360, of which sum £5,800 is represented by the holding in the Galetti 
Company, whilst £14,500 has been treated as a cash advance against the 
assets of that company. The directors propose to provide out of the 
vear's profits the sum of £30,000 which will cover not only the cash 


additional wire falling upon the Company is £62,500 ; 
reserve fund the outstanding balance of £27,700. 


telegraphy and telephony. 


advance, but also the further sums advanced to the date of the report, 
leaving a margin. 

The Company's revenue from message account and other sources 
amounts to £172,532. 2s. 4d., compared with £183,411. 5s. for 1912, 
showing a decrease of £10,879. 25. 8d. The expenses are, on commercial 
and general account £59,968. 6s. 10d., and on maintenance account 
£31,473. 2s. 3d., making a total of £91,441. 9s. Id., against £90,974. 7s. 2d. 
for 1912, an increase of £407. Is. lld. The revenue account shows & 
balance of £81,090. 13s. 3d., which sum is carried to profit and loss 
account, and after deduction of income tax paid is reduced to 
£74,801. 14s. 11d. With the balance brought forward (£13,655. 3s. ld.) 
and the sum of £11,331. 18s. 5d., representing sundry balances which have 
accumulated during this and previous years and are now available, the 
total is £99,788. 16s. 5d. Deducting £20,827. 9s. ëd. provided for 
depreciation of securities to date and the interim dividend of £10,025 
already paid, there remains a balance available for distribution of 
£68,336. 6s. 11d. The directors propose to declare a dividend for the six 
months ended Dec. 31, 1913, of 17s. 6d. per share (making with tho 
interim dividend already paid 6 per cent. for the year) and a bonus of 
90s. per share, both tax free. They also propose to make the provision 
of £30,000 above referred to for the development of the Galletti wireless 
system, carrying forward £6,461. 6s. Lld. ‘They propose further to make 
a special distribution to the shareholders of £12,750, equivalent to 15s. 
per share, out of interest upon certain investments and advanco accounts. 
This distribution also will be tax free. The directors report with regret 
the death of their esteemed colleague Baron Joh. von Berenberg Gossler, 
of Hamburg, a director of the company for 35 years. Mr. Carl Joerger 
(of Messrs. Delbrück, Schickler & Co., Berlin) has joined the Board in 
the place of Mr. L. Delbriick of the same firm, whose death was reported 
last year. — 


' JOHNSON & PHILLIPS (LTD.‘—The profit for 1913 on trading accounts 
&c., after making provision for bad and doubtful debts, and after charg- 
ing to revenue upwards of £7,000 for maintenance of buildings, plant, &c., 
amounts to £33,175. 16s, 4d. Adding balance from 1912 (£3,315. 5s. 2d.) 
and deducting remuneration of directors, auditors’ and trustees’ fees 
(£1,853. 5s. 5d.), interest on debenture stock (£6,440. 3s. 6d.), reserve re 
debenture sinking fund (£6,477. 3s.), interest on second debentures 
(£2,500), depreciation on machinery and plant, &c., (£6,155. 18s.) and 
interest on loan (£309. 4s. 3d.) there is a balance of £12,755. 7s. 4d. to 
carry forward. 

KALGOORLIE ELECTRIC POWER & LIGHTING CORPN. (LTD.)—The 
report for 1913 states that during the year several small consumers 
who took power at à somewhat higher rate than the average closed down 
and thus the power sales and profits showel a decrease. Contracts had, 
however, now been entered into with new consumers which, there was 
good reason to believe, would restore the company’s business to the 
previous level. After providing for payment of debenture interest and 
the full dividend on the pre'erence shares, and placing £3,000 to reserve 
for renewals and depreciation, there remains £37]. 18s. 9d. to carry 
forward. The small cash position shown has resulted from the heavy 
capital expenditure, amounting to £9,617. 18s. 10d., incurred during the 
past year in the installation of the 750 kw. Parsons turbo-generating 
unit and other plant. With a view of building up the financial position, 
and to make provision for the debentures which fall due on Dec. 31, 1917, 
the directors have decided to reduce, for the present, the rate of dividend 
on the preference shares from 6 per cent. to 4 per cent. The heavy ex- 
penditure for new plant, which during the last six years amounted to 
£62,120, may now be considered at an end. 

ORJENTAL TELEPHONE & ELECTRIC CO. (LTD.)— The report for 1913 
states that, including £33,335. 8s. 9d. brought forward and after deduct- 
ing the interim dividends paid in November last on the preference and 
ordinary shares, and making the necessary provision for redemption of 
debenture stock and other charges, the amount to be dealt with is 
£65,212. 11s. 2d. The directors recommend payment of final dividends 
of 3 per cent. (less tax) on the preference shares and of 6 per cent. (tax 
free) on the ordinary shares (making 10 per cent. for the year,) that £5,000 
be transferred to reserve and £2,000 to staff pension fund, carrying for- 
ward £45,953. 15s. 7d. The company's own exchanges all show increased 
revenues and the number of new subscribers has reached a record during 
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in working costs. With regard to their short line of tramway the position 
was practically unchanged, and there was no encouragement to extend 


the past year; similar increases in both subscribers and revenue have 
also been recorded by all the subsidiary companies. The’ Bombay 
Telephone Co. increased their dividend from 10 to 12 per cent., and the 
Bengal Telephone Co. from 6 to 7 per cent. The Telephone Company of 
Egvpt and the China and Japan Telephone & Electric Co. have paid their 
previous rates of 10 and 5 per cent. respectively. Considerable extension 
and reconstruction work is in progress at Singapore The new premises of 
the company in Port Louis, Mauritius, are approaching completion ; 
Subscribers continue to join the central exchange in good numbers, and 
a small sub-exchange has been opened at Rose Hill. | 


WESTON-SUPER-MARE & DISTRICT ELECTRIC SUPPLY CO. (LTD.'— At 
the recent mecting the chairman (Mr. Geo. J. Somerville) stated that, 
the available balance (with £425 brought forward) was £5,592. They 
proposed to pay the 6 per cent. preference dividend and also 4 per cent. 
on the ordinary shares. 


WILLANS & ROBINSON (LTD.)—The accounts for 1913 show a net 
profit of £8,782. 9s. 8d., after payment of debenture interest, provision 
for depreciation of stocks, and the proper upkeep of Queen’s Ferry Works. 
Warrants are being issued on the 30th inst. in respect of the dividends on 
the “© A" and “ B" preference stocks, and also in respect of the interest 
on the outstanding funding certificates. A dividend at the rate of 10 per 
cent. per annum is recommended on the ordinary shares, leaving 
£1,678. 175. 3d. In view of the large amount by which the Rugby plant 
and premises were depreciated during the vear under review in connection 
with the share capital reduction, the directors consider no need exists 
for further provision in the accounts, The year’s operations were ad- 
versely affected by a strike in the foundry. Important. contracts for 
both steam turbine installations and Diesel oil engines were concluded 
during the year, and the business in hand for these classes of machinery 
and in other lines is promising. 


NEW COMPANIES, &c. 


NEW COMPANIES. 


ARTHUR LING & CO. (LTD.) (135,228) —Reg. April 15, capital £1.5% in 
£1 shares, to take over the business and assets of G. F. Gibson, trading a3 
“Arthur Ling & Co.," and to carry on the business of ironmonzera, 
builders, electricians, electrical, gas and water engineers, dealers in hard- 
ware, electrical fittings, &c. Private company. First directora are 
G. F. Gibson and E. E. Beaven. Reg. office: 138, Fetter-lane, E.C. 

E.M.F. (1914) (LTD.)—Reg. March 18. capital £3.000 in £1 shares, to 
take over business of electricians, electrical engineers and fittings makers, 
carried on by E.M.F. (Ltd.), and to adopt an agreement with its liquidator 
(G. Little) and with W. H. Rowe. Private company. 

PARK ROYAL ENGINEERING WORKS (LTD.) (135,281)—Reg. April 17, 
capital £20,000 in 19,300 preference shares of £1 each and 14,000 ordinary 
shares of Is. each, to carry on the business of electricians, mechanical 
engineers, suppliers of electricity, manufacturers of and dealers in clec- 
trical apparatus, &c., at Park Royal, Middlesex. Private company. 
First directors are H. M. Bayly, G. J. L. Nicholson and A. G. Mo;rish. 
H. H. Konig may, while holding £1,000 shares or debentures, nominate 
a director. Reg. office: 34-6, Gresham-street, E.C. 


RECEIVERSHIP. 


WRIGHT ELECTRICAL SALES CO. (LTD.)—Notice of appointment of 
A. France, West Bar Chambers, Boar-lane, Leeds, as receiver on Ap'il 8, 
1914, under powers contained in first mortgage debenture dated Sept. 4, 
1912, has been filed. 


a, 


CITY NOTES. 


oe 
MEMORANDA (April 22).—Bank rate 3 per cent. (since Jan. 29,1914). 
Price of silver, 26}gd. per oz. Consoly 75]— 753 for money and for 
account, Consols Pay Day, May 6. Stock and Shares Continuation 
Days, April 27 and May 12. Ticket Days, April 28 and May 13. Pay 
Days, April 29 and May 14. Mining Shares Carry Over Days, April 24 
and May 11. 

BRAZILIAN TRACTION, LIGHT & POWER CO. (LTD.) —The directors 
have declared a dividend of 1} per cent. on the ordinary stock. 

BRITISH COLUMBIA ELECTRIC RAILWAY CO. (LTD.j—The directors 
have declared an interim dividend of 8 per cent. per annum on the 
deferred ordinary stock for the half-year ended Dec. 31, 1913. 

CUBA SUBMARINE TELEGRAPH CO. (LTD.)—À final dividend, in respe-t 
of the year 1913, of 6s. per share (tax frec) has been declared on the- 
ordinary shares (payable on May 7), making 6 per cent. for the year. 
TELEPHONE COMPANY OF EGYPT (LTD.;—l'he directors announce 8 
dividend of 6 per cent. (65. per share), tax free, on both the preferred 
and deferred shares for the past half-year, making 10 per cent. for the 
vear, carrying forward £142,242. ! | 

UNITED RIVER PLATE TBEPHONE CO. (LTD.)—The directors have 
declared a final dividend of 5 per cent., making 8 per cent. for the ycar 
(tax free), leaving to carry forward £6,357. For the nine months ended 
March 31, 1913, 6 per cent. was paid, £5,805 being carried forward. 
VICKERS (LTD.)—At an extraordinary meeting last week the resolution 


passed on March 27, increasing the capital by 1,110,000 ordinary shares, 
was confirmed. 


BLECTR 
IOIAN 
r] APR 
IL 24 
ias 1914; 
umo 


METAL PRI 
L] ep quote ünd | 
L 
RE LIS) 
LIST 


Mess. 
J. B. Gam 
ham & Sons, 132, 
U 
Tham 
is prices of 


date A 
ee 
Tubes t 
Beek es per Ib. 
Spelte 
T 
REKEREKE) per 
eee £21 ton. " 
Div- 
NAM 
E, 
Price 
Wed. * RA 
PER TE 
CENT. D 


Slid Drawn 
ey Tubes . 
—— Yrgtp 
birret 


d . 
d. | Antimony 
[ENSEM £29 10 ‘ 
o0 


Brazed 
beige Te 
Wire Aa 8 
Ro eee eteoe oece d 
Brus Sheets i dcs d Hn 
(o a TERN oe coo 
pper Wire erem id Clean à 
MACH LUE . . Scra D 
Co Se TTTTPPT 9 pue 
Exglish dg : M. | O B per Scrap... 
Mr. A. sentesse per to ld Lead, rap.. vs r ton. —_—_ ———— 
April 2l, Joseph, Earkst "I du OZ inc ass, clean... coe. Eum 0 
keys aa L £g 10 0 | ollow Pewte cwt. .... UE 0 
Alumin ON 10 0 Black y Pewier «4... es £l lo 0 
nup. of Ou Mera Dun M wter. jd: 7 0 10| 9 
san Mixed uttings MET uth Aa RES £16 0 10 p | Bo Electri 
Clean Co Br Vie E r ALÌ | — wark, Lo soe arene ee £140 0 0 4/6 city 
Bra per. ente £o ton. | Old Le adon SE’ ee £70 S 0 oe Bor por Cont Su 
Eus ET. pst EX 88) oe |S ocr ie Ee SO 
Ee 5 Be treo eire gd 
Ww 278/04 070 eecteoee : TT" HEN " 
ELECTRI NES at he foll per Ls $15 3 R Central ‘Kensington Blo. Sup. idis 3 Zio ga 4. 
poe P Do sey, en Su PIE .| lot -10 5 7 0 
TRAMWAY Hbri. FIEF De g Cross (W En notet E EE Mar, Sept 
LIN & z Blowpi n Plu reca Ee ME £8) 0 0 * 4 per Cent Clar Deb. Stci : 8 —9 4 12 6 Pob 
s W. AILWAY in: Pimps Soler 0 0 3 Do; df por Con Et iri Ei Speo. oi] 5 412 0 | Jan Aug i 
; Week z 38 er (in bar sh Chola | ooh jeb; Steck irod) «+. 4— i i 0 0|M E | 
AAN ZEN C RECEIPT. Ch ectric Su AY E im Sil 6 ar, Sept 
thon B ord 140 P I par s 46 C ).. 92 —9 4 6 June 
Ashton-under-Lyne en A (a) Aaa S Adr See Bee. ee pret] Se ke 10 0 eb, ins 
ini pril Is A No of ^m REOATE. 5 PS London Bie eb. Stock (red dnt s 4 7 0 jhe 
ri e » E . ec KR 
b Bete ran, Lid AE Jt E "ELS (&| Do 6 par Cont. Ge Tightne Sok ts EE ; jay 
Bieb Ltd| | 18 58) | + a 46 z or dec. | 10| 6/0 aea d EBE Deb. Inf. g Ord.. 91 xx 4 io 0 Jen v 
Blackburn Corp "P 15; 1.393 tog M pares E %| Do "al London Ele. 2nd Deb. Sto idis top -1 TAHIE id 
Heal pua on ze » M 1371 + e 5 rn H 4.244 24 Do MAC Elec. Sup Stock (red. eee ree 2 3 uno, Dec 
dti Gr uU GET 14319 | + SCANS joues E 20,723 | 6% Ed and nt. Deb. Borro e A ? 0 Feb, ` A 
ota Corporation, E 2,154 t ans 3 iis + 20 om | De. au sive n -i | § 3 -3 | Yoo huy 
Nic Trams & Carage IUE $ ges 3 a EH 602 ijol Do. TII I EE 103—106 419 6 v] 
eina conte ey tes Merete 3 $84 (+ Si St.| 4 HO o 100 —103 | 4 2 6 Mar, Aug 
Bey caption ZEN I IPC: 2| 8j t orm «x Do. E UE di ae es i 
Cort MT i9 | 326 T 13 eis. + 1.022 | 44% Hove eis oor eum ee like I ol gm ker 
orit Corporation de ape f AI Zor |e Te H 2993 8^ ipt es lid s 3 o | May” No 
ral London Rallway - E eroi js E 'à L29: i "n 6% | De Leis ri ae |" 
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H rama Co. 139 1,381 3 81 g || 10 9/1 UE Tera yne E. S. Ord. Sc abs 0 , Oct 
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Üketton iced d $10. ul 2 ,91 6 E Elec P M vri A —4 6 | Jan. 
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epe M "| > £526 13 2 o E 1,005 | du Do: iris orar Bust a fie iu Mr -3 4 AR Sept 
Use ” 18 718 + m 3 238 + 517 5 . UR Ist m Ist Pr frod) sve 21—3 4 18 0 Feb, » 
eT "43 13,06! T oo 16 23294 [+ AER L| Do Electric Sup Ve p vm | 6| Jan Ane 
te ae » 219 064 24 448 44,15 t dot o7 Do. per Cen upply Ord ck (red)... I 4 10 Jan, 
reed y. Co. n 17 1,810 + 33.9? + 221 WE Ux pe t. aan 1 b 19 ant 
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lobe asa Es A e 3 » "s 2n Htc D oe don Ordinary Si Debs... 55 ae ta June Aust 
Sv pion... ME. ii 8.26 2 2.711 is A p SE COD Ne ord dir odes 22 sis o|" y Dm 
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"NAME, R 


Surplus Lands Stocks 

per Gant Prelerenes: ""*"*"*""*-e' 
" Preference.... 
ed ey Cda vertltle Pref..... 
m» per Hor Debenture ey eee 
“A” Deb. Stock. «| 
CR fan strict Rallway Ord.....| 
4j First Pref.. 


Do. Assented Ext. "Pref. (Int. Guar. " 
Und. Elec. Rlys. Co. of London, Ltd. ) 
Do. 3 per Cent. Consoltd. Rent-charge| 
4 per Cent. Midland Marce à 
Guar. Stock 4 per Cent....... 
6 per Cent. Perp. Deb. Stock xl 
4 per Cent. Ditto "*"*uatsr*"o"tstuatcu-* 
Potterles Electric Traction Ord......... 


Ad 


"ewm Addie 2: 


zz 


afa. 


"X 


- ~~ 


A 


BAR 
= ht $ ^ 


1 Do. » 5 per Cent. Cum. Pref...........| 
Ti % Do. 4b per Cent. Deb. toc Cm. RP 
A 2i S. Met. Elec. Trams & Ltg. 6% Cm. Pref. 
St. 4 Do. 4 r Cent. Deb. S ""*"*""**t't* 
a ee Undergd. Elec. Rys. Lon. Shares. *""9.9** 

- Do. 44% Bonds s.. eee LI "t" 


EN 


pP Do. 6% In. bds. with Coup. 13) s... 
as * Yorkshire (W. R.) ec. Trams, ""— 
oi 26 | 6 per Cent. Cum. Eecucceses 
Bilt% | Do. 44 per Cent. Ist Debs.......,.- 
v ..| Electric Manufacturing, &c. 


21 


kh Anchor Cable Co. 44% Deb. Stock...... 
E 0/7 "Do 6% Gum, Pre scili 
* um. """"2s*"*"-'":,*9:""^: 
"ips Ai ate Tele e de Mfg. Co. Ord .... 
tie "m u -. elephone f 
sett oi Lay ^ reto be uos Mab 
"cg of ee Ones Ord, saa a a 
59 British Insulated "— Ord...| 
30, Do. 6perCent. Pref...............-. | 
4 Do. 44 per Cent. Ist Mort. Deb. (red.). | 
5 Do. .5% Mort. Deb. Stock .......... 
s| British L. M. Ericsson Mfg. Co. 6% Pf.. 


British Thoms'n-Houst'n HA Ist Mt.Db -| 
/0. |tBritish Westinghouse 10 per Cent. Pref... .| 


N 


o Do. 6 per Cent. Prior Lien, Dbs. (red.) 
4% | Do. 4 per Cent. Mort. Deb. Stock.. 
5% | Brush Elec. Eng. Co. Prior Lien Deb. Stk | 
Hi Do. 4$% Perp. Ist Deb. Stk.........| 
Do. Perpetua 2nd Deb. Stock ...... 
5 | Callender's Cable Con. Ord............. 
2/6 | Do. : per Cert. Cum. Pref........... 
| 44%! Do: per Cent. Ist Mort. Debs. (red.) 
re Car Einer FL TI CU T PROPOSE 
Do. 4£ per Cent. 1: t Mort. Deb. (red.). 
. Consolidated Electrical Co. Ord......... 
wit 2/0-.| Consolidated Signal Co........ e. 
-M Of7%} Do. 6 per Cent Pref........... eese 
«| 5% EE got rd 5 pei Cent. Ist. Mort. | 
Ferit = Deos. (TeQ.) o5. 9299** $ coocoo’ | 
«+ | Dick, Kerr & Co. 0 REM ee Re D 
042i | Do. 6per Cent. Cum. Pref........... 
ss. | Edison & ‘Swan United (‘‘A” Sh.) (£3 pd.) 
Bl . 00 Do. (£5 paid) Secor eveseeesvensecbdee| 
t.| 4 Do. 4 per Cent. Mort. Deb. Stock (red.)| 
&| 5% |- Do. 5 per Cent. 2nd Deb. Stock...... 
. 1! 595 t Electric Construction Co......... eee] 
' Do. 7 per Cent. Cum. Pref........... | 
4 Do. 4 per Cent. Perp. Ist Mort. Debs.. 
10} 6/0 General Electric 6% Cum. Pref.:....... 
4 - Do. per Cent. Ist Mort. Deb. St... | 
I : Henley PTele. Works Ord. ......... 
2/3 | Do. " per Cent. Pref... «eese E 
| 44%! Do. 4łper Cent. Ist Mort. Deb. Stock 
t10] 10/0| India Rubber Gut. Per., &c., Works Ord 
10| 5/0 | Do. 5 per Cent. Cum. Pref. ses siseses. 
.4% | Do. 4 per Cent. Debs. (red.).......... | 
^ as | National Elec. Construction Co.. 
«^ Richardsons, Westgarth & Co., Ltd., Ord. 
T Do. : per Cent. Cum. Pref........... 
815. | 44% per Cent. Perp. Deb. Stock.. 


Do. 
P art Conduit 6 per Cent. Cum. Pref.. 
/0| Telegraph Con. & Mainten. xd & bonus. 
4% | Do d4perCent. Deb. Bonds (1909). . 
‘Al 1/6 t£ Vickers, Ltd., Ord xd & rights 
/ $^ 1 ipo: 5 per Cent. non-Cum. Preference. . 


Do. 5 per Cent. non-Cum. Preferred.. 

. 4 per Cent. Ist Mort. Db.Sk. (red.) 
4% per Cent. 2nd Mort. Deb. (red.) 
5 per pent. 3rd MON Debs. Scrip. 


Te: iri: 
Amazon Telegraph ........ 
| Do. 5per Cent. Debs. (red.].. 
Anglo-American Telegraph Ord. PEN AE | 
Do. Preíerred 
Do, Deferred.a sad, o Re Ee a aT AES 

| Commercial Cable 4 per Cent. Deb. Stk.. 
Cuba Submarine Ord...... ........... | 
Do. Preference 10 per Cent.......... | 
2/0 | Direct Spanish Ord........... e. eese. | 
9| Do. 10 per Cent. Cum. Pre?,.,....... 
Direct United States Cable............ 
FA Direct West India Cable t% o Rg.Db. (rd. ) 

25 0| Eastern Ordinary.. =.. 

Do. 3 per Cent. Pref. Stock... 


4» Do. 4 per Cent. Mort. Deb. Stk. (red.) 
26. | Eastern Extension ......... PEERS 
4 s I6. 4 per Cent. Deb. Stock.. IO 
SR, G.N. (of Copenhagen) with coup. No. d.. 

| 12/6) Indo-European ........ erre 
- 5%. plackay Companies Common ee abc c nt t s | 
"4% |: Do. Preference .......... e eeee. Saal 
*2/0 .| Marconi's Wireless Teleg. Co.. ne a 


^i Do. Nos. 1,000,001 — 1,250,000.. 


1 3/44 Do. 795 Partipg. PE. Lo. | 
100 rM | Pacific & Europ'ri Tel. 4% Gugr. . Db. (red) 
2i 1/3 | Wiest Coast of America... oo aee eene 
100, 4%} Do. 4ner Cent. Deds. .............. 
* 106 | West india & Panama ........cececeee’ 

6/0. Do. 6 per Cent. Ist Pref. ......... TA 

Do. 6% 2nd Pref. Ceesteesecteaeeeseces 

i--De Sper Gent Debs, vcccccucscsvca 

3 Western Telegraph xd and bonus ...,.. 


+ Deb. “Stock (red) ... 
a Western Union Telegraph Fdg-&R.E. Bad. 


° Noallowance has been made for accrued Interest or oed 
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—84 
60 —82 
89 —82 
87 —89 
86 —88 
284 -29 
84 --87 
74 —76 
7] —73 
94 —96 
B3 —86 
138 —141 | 
93 
To. 
84. —87 
i—i 
66 —70 
31 —3} 
99} —1011 
114 —116 
90 —91 
h—h 
4—4} 
83 —86 
93 —101 
am Fe 
i-i 
B5 —83 
là —16 
i-1t 
3! —3 22 
I6 —1 à 
9] —91 
5$ —51 
101 —104 
psu 
— 
92 —94 
1 "^ —I} 
100 —10J 
73 —75 
BO —85 
46 —5) 
48 -32 
11i -12) 
5 —Sl 
97 —100 
21-24 | 
104 —107 
i-i 
83 —85 
tet 
$3 «4 
i 
| —1lé 
58 —62 
62 —€7 
Av7712 
8 —1 
76 —79 
Jot —104 
85 -3? 
134 —144 
4n —5k 
101 —IGs 
101 —11i 
Bj —9) 
95 —9 
i-i 
A 12 | 
44 y 
56 —59 
4į—5 
36 —33 
98 —100 
f=? y 
l à i! 
10; —108 
98 —199 | 
104 —106 
105 —107 
| MICI | 
— A 
64 —68 
sd —ti 
94 —97 | 
64 —67 | 
109} —110! 
23i —23i 
8) —82 
81—91 
154—161 
3j—34 
75—8 
97 —93 | 
133 —136 
27Y —79} | 
93 —98 | 
123 —13) 
944 —S6k 
32 —34 
5E: —60! 
B5 —8B8 | 
70 —73 | 
3 K —3 a 
5 —31 
25-—4l 
ys —100 
1 & —1 5 
96 —99 
2j "d V 
"1—10j 
8; —91 
9? —39 
erri 
951 —97 
95 —98 
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| April, 


| April, 


Tl 


April, Oct 


Oct 


i Oct 


April, Oct 


Dec 


$ |Last Price 
x |Drvti- NAMF? wed., 
@ |DEND April 22 
| Telephones, 
100, 2$ | Amer. Telephn: & Telegh. Cap. St.......| 123 —125 
«» | 4% | Do. Coll. Trust $1 AETA per tont. Bds.| 92 —95 
«| 4% | Do. 4% Conv. Bonds 1936.......... 97 —i00 
St.| 59% | Anglo-Portug’se Tel.5% Ist Mt. Db. Stk | 102 —104 
5 3 CH TelenRoRe ssivoseeteuenscaseed ese 741—7t 
+» | 5% | Cuban Telephone 5% Ist Mt. Con. Bds...| 894—914 
i 0/7: | Monte Video Telephone Ord........ "Wu LL. 
1| 0/6 . Sper Cont. Pref. ..... ee voee ‘= 
«+ | 44%| New York Telephone Co.!st&Gen.Mt.Bds) 100 —101 
I on “Bor e AST Pi e EM E E 
i e per Cent m. Profis.» secese = 
St. 4% per Cent. Red. Deb: Stack. se anes | 876—890 
St. 44% Telph. i of Egypt 44% Db. Stk. (red.)..| 98 —100 
3/0 | United River Plate Ord. c ME 
5 2/6 | Do. 5 per Cent. Cum. Pref...... sane eo 
St | 4 % Do. 4i Deb. St. Red. ME 93 —101 
| Financial Investments, 
5 | 3/0 | Elec. & Gen. Investment 6% Cum. Pref.| , 5? —41 
10 | 2/0 | Globe Telegraph & Trust..............| !l,—11i 
10 | 3/0 | Do. 6perCent.Pref............ sexe earns 
100| 6% |tSubmarine Cables Trust (Cert.)........| 129 —128 
Colonial and Foreign Electric 
| Railways, Tramways, &c. A 
5| 2/9 Anglo-Argentine 5% Cum. Ist Pref......| .48—%% 
5| 2/9 Do abe and Probsssesesseer 4 —^ 
St. | 4% Deb. Stbok. io rore cerea noi 921—341 
St. | 44% Do. HA Deb. Stock...... : 36) —1011 
St.| 5 % Do. 59$ Deb. Stock... eere 965—984 
St. | 592 | Auckland Elec. Trams, 5% Deb. (red.)..| 103 —10€ 
5| 4 Brisbane Elec. Trms. Invest. Ord.......| 71-8 
5| 2/6 | Do. 3 per Cent. Cum. Pref...... onees 4 —5l 
St. | 44%| Do. 4¢ per Cent. Db. Prov. Certs.....| 98 —101l 
St. a89/ | British Columbia El. Rly. Df. Ord.....| 117 —121 
St.| 692 | Do. Pref. Ord. Stock .............- 105 —109 
St.| 59? | Do. 5% Cum. Pref. Per. Stock ......| 102 —105 
40| 4495| tDo. 4k per Cent. Ist Mort. Dbs....... 96 —99 
100 4}%| Do. Vancouver Power Debs: sv es. 94 —98 
St. | 4192| Do. 4$% Perp. Con. Deb. St.........| ,234 —25l 
St.| 5% | Buenos yres Lacroze Trams Ist Mt. Db.| 100° —102 
St. 6% | Buenos Ayres Port & City Tram, Ist) 
Dib.- SHOOK s pascuscaven Rue T 73 —78 
5| 2/6 | Calcutta Tramways (1 to [37, Miia.) E 
5 2/6 | Do. 5 per Cent. Cum. Pref........... 5 —5ł 
St. | 44%| Do. 44% Ist Deb. Stock (red)... | 97 —120 
1! 1/0 | Cape Electric Tram Shares ............ t—? 
5| 1/3 | City of Buenos Ayres Trams Co.(1924)Sn.| „5ł—5} 
St. | 4% | Do. 4 per Cent. Deb. Stock..... om —50 
St. | 595 | Colombo Tr. & Ltg. 5% Ist Mt. Db...... 83 —33 
.. | 595 | Havana Elec. Ry. Con. Mt. 5% $1, aoga 
s: year Coup: "Boh. TIL uorum 93) —97) 
100 594 | Hong Kong Trams. per Cent. Ist! 
^ Mort. Diii sioe ctos e UPS 86 —90 
t) .. | Kalgoorite Elec. Trams. Sh........-..-.- * 
St.| 5% | Do. 5per Cent. “ A” Deb. Stozk....| ,89—9U 
St.|.. | Do. 6perCent. " B" Ditto..... eu] (ee nae 
1| 0/7:| Lisbon Elec. Trams. Ord.............. | li-H 
{/0/7§| Do. 6 per Cent. Cum. Pref...... Ro dA W= 
St. 5% | Do. S5pcr Cent. Reg. Mort. Debs...... 95 —luJ 
§ 3/0 Madras Elec. Trams. 6?5 Cm. Pref. .... 4i —5 
SEL s^ | c Do: S% Db. SInGE io taas kr Ra tn 101 —103 
100| 59? | Manaos Trams & Lt. Co. 5% Debs....... | 92 
.. | S9? | Manila Elec. Ry. $1,000 Gold Bonds.... 93) —102l 
100 sid | Mexico Trams. Co. Com. St............. 3 e 
.. | 5% | Do Gen. Con. Ist Mrt. 5% Gold Bas..| -5 = 
100| 652 | Do. 6% 50yr. Mort. Bds............. 6 —8) 
St. | 44% . Montreal "St. Ry. Sterling 44 per Cent, 
| Debs. (1922) (Nos. 601 to 2,000) ...... 98 —100 
St. | 4j?5| Do. do. (Nos. I to 4,600)........ 39 —101 
5 3/0 | Rangoon Elec. Trams. & Supply Co. 6% 
| "Cum Ripe svven rach andee sho bless S +54 
St. | 44?5| Do. 44% Ist Mort. Deb. Stk......... 95 —97 
100| $1% | Rio Janeiro Tram, Lt. & P. Co......... $e 
..| 5% | Do. 30 yr. Gold Bnds........... saal 923) -98] | 
100| 5% | Dc 50 yr. Mt. ITa T PARE E 83 Sl]; 
100: $2) Sao Paulo Tramway, Lt., Power........ am | 
..| 5%, | Do. Sper Cent. Ist Mt. $500 Db...... 93 —l0l 
St.| 5% | Do. Sper Cent. Perp. Cons. Deb. Stock 93 —9) 
100) Te Toronto Ry. Co. Ist Mt. 44% Ster. Bnds,| 98 —102 | 
| Colonial & Foreign Electricity 8u2»! 7, as 
5 3/0 | Adelaide Elec. Supply Co. 6% Cu. Pr. ..| —5i 
St.| 5% | Do. 5% Deb. Stk. ........- eese] 104. —109 
10! 6/0 | Bombay ES. & T. 6% Cum. Pref.-....| 104—1l] 
St. 44%| Do. 44 per Cent. Deb. Stk. (rel) ....| 344—964 
100 5% | Do. Sper Cent. 2nd Mort. Deb Stock.| 98 —10J 
t| 3/6 | Calcutta Elec. Supply Ord............. | A 
5| 2/6 | Do. 5% Cum. Pret...............-. : 5 —ot 
100) 5% | Calgary Power Go. 5% Ist Mort. Bnds..| 99! —72| 
100. 7/2 | Canadian Gen. Elec. Co. Com. St....... 107 —LIi! 
100} $34 | Do. 794 Cm. Pf. Stock. ....... e .e. 117 —122 
100! 595 | Castner Electrolytic Alkall Co.(of U.S.A.) 
| |. "ist Mort. Sth. DEDS: vispaar eas ond 97 —101 
St. | 81} | Cond.Gas,Elec.Lt&Power of Baltimore St | 105 —108 
St. | 83 Do. 6% Pref. St. (Cum.) ..... c C | 113 —116 
.. 143% | Do - 81, (000 Gen. Mort. 449 6 Gd. Bde: ..| 90 —93 
.. | 5% | Elec. Development Co. of Mario$500bds 934 —954 
St. 5% | Elec. Supply Co. of Victoria 5 per Cent. 
ist MGC DID NE cea apad aX sie ata | 9] — 
1/0/91 | Indian Elec. Sup. & Trac. Co... ........ tw — tt 
.. | Kalgoorlie Elec. Power & Lt. Ord....... ^ A^ 
1. 0/7:| Do. 6 per Cent. Cum. Pref........... — ie 
St.| 81) Kaministiquia Power Co. Cap.St....... 195 —132 
.. | 5% | Doyr. 5% Gold Bads ............ 102 —104 
t| .. | Madras E-S. Corp. o TRENT lj—H 
St. £6 | Melbourne E.S. na. Ord. St...... | 182 —192 
«| 3/6 | Do. 7% Ist Cum. Pref. .. .... sséssl.. ve “Ob 
St.| 5% | Do 5% Ist Mortg. Deb. Stock ...... 104+ —107 
a 94 | Mexican Elec. Light Co. 5% Ist Mort. 
St. | Gold ‘Bonds: sevevesessuesuscenénss 63 —68 
St. | $i | Mexican Lt. & Power Co. Com. St......| 33 —4l 
St, $34 Do. 2% Cars; Pref. St is acacns aveo o | 70 —74 
100! 5% | Do. 5% Ist Mort. Gold Bonds........ | 25 782 
10C! 595 | Monterey "Riy. L. & P. Co. Ist Mort.Db.St |. 52 —57 
100! $24 | Montreal Lt., Ht. & Power Co. Cup. St. 223 —223 
St. | 5% | Northern Lt. Power &Coal5% Gd. Bas..| 10 -20 
St. | £10 | River Plats Elec. Co. Ord. Stk. ees. Pd 243 —255 
St. | 6% E 6 per Cent. non-Cum. Pref. Stk...| 103 —108 
St, | 5% 5 per Cent. Deb. Stock..........| 101. —103 
| Shawinigan Water & E. ee $109 Gap: St. 
æl $i pi^ - right 4.2... 0-odo so cocococove 33 —137 
St. | 4 b ato P pcm: Mr. Db. Db. St... «| 1015—1 
5i 9:2! Victori Power Go; ws PRI 


t Ex Dividend 


0 |i 


$04 ON n AA OND SO SUS A n C ORO PBI d» dm d» d» d» CAO d» d Cn de Ut d d C^ CA 


PON SOD SOQ AN Udo O0 UU 9 NAN 


O00 O00-—WUo0000 90 O2 


Bob Un dm RO UU ed ovu 


d» d» CLOS 


_— — 
Wr oO 


~~ — oe 


— -— 
Ow QOtN-U OtN'OQO &—Odeoto 


—WoWOo 


— N 


_—_— 


— ae 
«DN M4 OR.H MT = 


=. = 


— --— =- 
o~. NO OO On 


— — —— -a — 
OÅ 0: 


nO 44—QOQ gNOCOCOO 44 — 


— — — 
Uw. 


oe na e — 
^J"JU Cn. WAN 


—— e 


— = 
BOOK O&O New 


€ MÀ POW $3. 


& 


OOOOOO0.-o0009000o0oo 


JUO g 


oa OO TOOTOOU O O © O»OOooooc OOOOcOooOooodooooococ 


C m 


. Oooo Oct 


OCOGOCO ooO CAO WH Cocco OocccoOoQcoc 


-ELECTRICAL COMPANIES’ SHARE LIST.—Continued. 


*RATB 
CENT. 
Yimt pup, 


| 
r 
|" 


My, 


| Jan, 


DivipgwD 
Dus. 
— 


June, 
Nov 


Feb, Aug- 


Sept 


J un, 
J une, Dec 


.. 


Feb, 


=e, is 


E uly 
` Oct 


April 


July 


July 
j Nor 


Jan, 
May, 
À 


Jan, uy 


a Ap, lr y,O 
May, Nov 
F, My, A, N 


A 
Jaa, July 
Jan, July 
Jaa,” July 


A -~ LA Ld 
A. 


' -— 


;. THE ELECTRICIAN: 


THE OLDEST WERKLY ILLUSTRATED JOURNAL OF‘ 


| HAOTRICAL ENGINEERING, INDUSTRY, SCIENCE AND FINANCE. 


ESTABLISHED, First Series (Weekly), 1561; 


Second Series (Weekly), 1878. 


FRIDAY, MAY 1, 1914. 


PrIcE SIXPENCE "3,35" 
Abroad 9d., or 18 cents, or 950., or 85p/. 


' No, 1,8706. [vo ticki. J 
| CONTENTS OF THE CURRENT NUMBER. 
NUS. ssseresesees-o-+-ee0e 129 | REVIEWS— continued. 
Arrangements for the Week.. 129 Reviewed by Alexander 
An Important Development | Russell. Telephone Cables 
on the New York, New ! (Shippy] ; Les Surtensions 
Haven & Hartford Railroad. cans les Distributions 
By William Arthur. Illus, 130 d'Energie Electrique et 
Explosion at Senghenydd Col. les Moyens d'en Prevenir 
: dery, Glamorgan ........ 135 les Inconvénients [Van 
A Labour-saving Chart for Al- Dam), 
ternating-current Liner. By . The Compulsory Purchase of 
H. B. Dwight. Ilustrated, 136 Electricity Undertakings. 
Electricity Supply in Maccles- E= i d E E 146 
feld. Mluetrated ........ 139 CoBBESPONDFENCE............ 149 
E'ectritcation of Railways as Current Limiting React- 
Affected by Trattic Con- ances (A. M. Taylor). 
seration, — By H. W. Boosting the Battery Vehicle 
| Firth. Ius. Concluded.. 140 (Horace Wyatt). 
Flivsival Society ............ 143 Electrification of the London 
Te ErivarioN or TELE- & North-Western Railway's 
PHONE DISTURBANCES ON Suburban Lines. ]llus. .. 149 
RAILWAYS ..4.00-seeeeeeee 144 Eastern Telegraph School's 
PRVIEWS seeseceseeeeeesees 145 = Athletic Club ..........0. 151 
Formule and Tables for the LEGAL INTELLIGENCE ........ 152 
, Calculation of Alternating , "The Electrician’ Commercial 


Current Problems [Cohen ]. . end industrial Section... . 153-164 
se re 


— 


wee 


NOTES. 
ere 
Tte Explosion at Senghenydd Colliery. 

Jv arother page of this issue we give some extracts from 
the report of Mr. R. A. N. Repmayne, H.M. Chief Inspector 
a Mines, on the explosion which occurred. at Senghenvdd 
Chery, Glamorgan. last October. As a result of this 
explosion no less than 440 men were killed. It will be 
remembered that. from the evidence given at the public 
yury regarding the electrical signalling apparatus, it 
appeared as if the explosion might have been due to elec- 
trval causes. We are glad to find that Mr. REDMAYNE 
dees not consider that this is the case. On the other hand, 
we think it is abundantly evident that the arrangement 
of the signalling system was not of that kind which the 
publie has a right to expect in these modern times, nor that 
t was of a character that should have been used, con- 
‘iring the well-known fierv character of the mine. 
Bretly, the signalling system consisted of a bell and a 
hattery of dry cells (the number of cells used varied from 
NS to nine) connected together by two bare galvanised steel 
wires. When it was desired to make a signal these wires. 
which were from 12 in. to 1& in. apart, were bridged by a 
kufe or file or held together by the hand. There was 
naturally a spark at break. and one of the points at issue 
was whether this spark was sufficiently hot to fire an 
explosive mixture such as existed in this particular mine. 
Tests made by various experts, including Messrs. C. P. 
Sparks and ROBERT NELSON. go to show that the voltage 


of the batterv was probably not high enough to be dan- 
gerous. On the other hand, the factor of safetv was very 
small, especially when it is considered that there must 
alwavs be some doubt in such cases as to the exact com- 
position of the gas before the explosion. It was further 
stated by Mr. Evan WILLIAMs. one of the assessors at the 
inquiry, that the signalling svstem was simple and reliable, 
and that its general prohibition would lead to a large 
increase in accidents, owing to it being impossible to make 
a signal from any given point. We do not see why this 
should be so. for surelv it ts not absolutely necessary for 
signals to be made at every single point along a way; it 
seems that the provision of numerous pushes would be quite 
sufficient for the purpose. But supposing that some “ con- 
tinuous " system of signalling were necessary, then a change 
in the method of supply should be made. As mentioned 
in the report, there are at least two methods whereby 
sparking at " break " can be reduced to a minimum, and the 
use of one or other of these should be made compulsory if 
the conditions in the mine render the emplovment of the 
primitive bare wire method advisable. We look with the 
gravest apprehension on the continued use of unsuitable 
electrical apparatus in mines. Such use can only do 
damage to the electrical industry and retard the progress 
of methods which we feel sure would tend to do much to 
minimise the dangers unfortunately inseparable from work 


carried out underground. 
ava lcm ma 


Supposed Dangers of Radio Telegraphy at Sea. 

A coop many alarmist reports have been circulated re- 
centlv in regard to the supposed dangers of radiotelegraphy 
at sea on account of sparks which have been seen to pass 
between metallic parts of the rigging. We are glad to see 
that this subject has now been investigated by the Marconi 
Companv, and the result of this investigation. we give 
briefly in a note elsewhere. It is a little difficult to see how 
sparks of this kind can give rise to danger of fire, because it 
is well known that a spark to be effective must have a 
certain power behind it, and such sparks as are obtained 
under these conditions are not likelv to be what is generally 
termed by automobilists “ hot." This, in fact, has been 
found to be the case in the present investigation. 
be remembered that the power used in the average ship 
station is comparatively small, and the power that would 
be obtained in some odd cireuit in the neighbourhood by 
means of induction is likely to be only a very small fraction 
of the power in the antenna, It is really, however, in the 
hold of the ship rather than in the rigging that danger 


It must. 
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should be feared if sparks were to occur, beca niei 
mable material might be present. In this case, however, 


-on account of the large amount of metal screening it seems. 


very unlikely that such an effect could be obtained, and so 


far, we are told, it has never been noticed. 
—— 


‘Electricity Supply in Macclesfield. 

As will be seen from an article which we publish on 
-another page of this issue there is, at last, a public supply 
‘of electricity in Macclesfield. The reason why so large a 
town (with 35,000 inhabitants) has been so long in coming 
into line in this respect with others of equal size throughout 
the kingdom may be very shortly explained. Macclesfield 
possessed (it still does) a gas undertaking owned by the 
municipality. This undertaking produced results which 
endeared it to the hearts of local politicians. Indeed it 
grew and prospered, handing over a sum annually to the 
relief of the rates which was about equal to a 1s. 3d. rate. No 
wonder, then, the town councillors loved their gas under- 
taking, and doubtless they often held it up to the envious 
-as everything a municipal gas undertaking should be. This 
love for gas naturally caused them to look askance at any- 
thing that might tend to mar its prosperity, so that when 
some 10 or 12 years ago unfeeling persons suggested the 
‘Inauguration of an electricity supply in Macclesfield the 
‘Council took the enterprising step of obtaining a provisional 
order and doing nothing to develop it, a course of action 


‘which, however good it may have been for the gas under-: 


taking, was very unsatisfactory for those inhabitants of 
Macclesfield who wished to use electric light and power. 


A TOWN councillor, however, often forgets that he is 
‘elected to look after public interests as a whole, and so 
the Macclesfield town councillors quite forgot about elec- 
tricity supply for a number of vears, and did so with such 
success that in time the provisional order was revoked by 
the Board of Trade, after the gas manager (who, of course, 
knew all about its drawbacks) had reported that the Corpora- 
tion would lose a sum running into four figures bv inaugurat- 
ing an electricity supply. A sorry picture this, compared 
with the Is. 3d. rate! Thanks, however, to the enterprise 
of the New Macclesfield Electricity Supply Co. ‘electrical 
energy is now publicly available in Macclesfield, and though 
the undertaking has been judiciously started on small lines, 
there seems no reason why good development should not 
be made in future, seeing that the silk industry, which has 
its headquarters at Macclesfield, offers a favourable outlet 
for the employment of electric motors. ‘We wish the com- 
pany every success in its enterprise, but may remind its 
directors that when they have established the business on 
a satisfactory financial basis the Corporation will probably 
step in and want to buy the undertaking on “ scrap value ” 
terms. The history of electricity supply at Macclesfield is 
a good illustration of how a municipality will stifle com- 
petition against its own departments, a subject with which 
we deal at some length on another page. 

————— G a —— —————— 
"Telephonie Postcards.—According to a note in the March 


issue of the “ Annales des Postes, Télégraphes et T éléphones,” 
a new form of express message, the ‘ telephonic postcard," has 


been Büogested at a Meeting of the Post Office engineers at 
Toledo, "U.S.A. The telephonic postcard would be conveyed 
at a special rate and would be given priority of all ordinary 
correspondence as far as the town to which it was addressed. 
The telephone number of the person to whom the card was 
addressed would be given, so that on arrival at its destination 
a postal employee would ring up the number indicated, ask for 
the addressee and give him the messaye. If the addressee was 
not at his house, word would be left that he could receive the 
message on application to the post office. 


Extensible Railway Platform Sections.—A new T ice for 
increasing the safety of passengers entering and leaving the 
trains on the New York Citv subways has been found to 
operate successfully. It consists of a sliding grating which 
moves in and out from the edge of the platform to the door of 
the carriage, and is worked by control magnets operating a pair 
of air cylinders. As the train comes to rest a platform atten- 
dant moves the controller and the platform extension then 
moves out horizontally till it comes in contact with the coach. It 
remains out until the train has proceeded some 7 ft. or 8 ft. on 
its way, when the coaches start to push it back, an action which 
reverses the electro-pneumatic cylinder control and withdraws 
the extension till it is housed beneath the platform. 


A Petrol-Electric Train.—Some interesting details are given 
in a recent issue of “ Le Génie Civil " of the petrol electric train 
ordered for the Khedive of Egypt. This is composed of two 
coaches, each driven by a petrol-electric set. The petrol 
engine of each set is a four-cylinder engine developing 120 H.P. 
at 700 revs. per min. and driving a 300-volt direct-current 
generator, which is rated at 80 kw. on a one-hour rating and at 
50 kw. continuously. The two 80 H.P’. motors, which are fitted 
on the inside bogies of each coach (the petrol engines and 
dynamos being situated at the ends of the train), are of the 
series type fitted with interpoles. Speed regulation is obtained 
by the field control of the generators; each set is quite inde- 
pendent, but can be controlled from either of the two control 
positions situated at the ends of the train. The normal speed 
is about 40 miles per hour on the level. 


Bristol International Exhibition.— One of the features of 
the Bristol International Exhibition, which opens at Ashton 
Gate, Bristol, on May 28, will be the scheme of lighting. A 
contract has been entered into between the promoters and the 
Bristol Corporation electricity department, whereby two 
special mains will be laid from the power station in St. Philips 
for supplying the current. This will involve pulling up about 
24 miles of roadway and the laying down of over 5 miles of 
cable. For the purpose of carrving the cable under the river 
divers will have to be employed. Most of the under-river work 
will be done when the tide is out, but if necessary the divers 
will have to continue their work against the incoming tide. 
The divers will first of all dig a trench in the bed of the river, 
the mains will then be laid in this trench and anchored down 
by means of chains and iron and the trench allowed to fill up. 
The equipment of the sub-station will comprise nine large 
static transformers for transforming the e.h.t. current to a 
suitable voltage for distribution to several special buildings in 
the exhibition, both for lighting and power. The current will 
be taken in at a pressure of 6,000 volts, and transformed to 
365 volts for supplying the motors and 210 volts for lighting. 
The supplying of this electricity specially for the exhibition 
will permanently benefit a large district of Bristol, for certain 
thoroughfares will have electric light which would probably in 
other circumstances have had to wait for it for many years. 
A guarantee for the consumption of at least £6,000 w orth of 
current has been given, and the Corporation 1s spending about 
£8,000 in laying the cables. 


Cable Interruptions and Repairs. 
Date of Interruotion. Date of Repair. 
Latakia—Palura ....... cobi May 26, 1910 
Scalanuova— Samos ...........-. April 21, 1912 
Marmariza—Rhodes ............. April 21, 1912 
Poulocondore—Pontianac ...... July 5, 1912 


Jamaica—Colon .................. June 9, 1913 


SAE 


Cape St. James—Poulocondore Dec. 7, 1913 
Tangier—Ceuta ........ eese Feb. 15, 1914 ... 
Cayenne—Salinas er rere April ??, 1914 ... April 24. 1914 
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Royal Engineers (T.F.)—Second Lieut. John E. Becker has 
resigned his commission in the Northern Wireless Signal 
‘Company, Northern Command Signal Companies, Royal 
Engineers (Army Troops). | | 


Street Illumination in Europe and America.—A much 
higher illumination, according to Mr. C. F. Lacombe, is used 
Íor street lighting in the large cities of Europe than of America. 
In London, Paris, and Berlin the principal streets show inten- 
sities as high as 7-9 ft.-candles to 2 ft.-candles near the sources 
of light, with minima’ of 0-25 ft.-candle to 0-5 ft.-candle at 
more remote points. In New York similar streets have maxi- 
mum intensities not exceeding 1-2 ft.-candles on the road 
surface, while the minima fall as low as 0-08 ft.-candle. In 
Fifth-avenue, directly beneath the double-lamp standards, 
intensities of 1-7 ft.-candles are found, with minima of 0-05 ft.- 
candle. All high candle-power flame arcs in Europe are placed 
from 3 ft. to 10 ft. higher than is the practice in America. By 
this means clear glass globes can be used. 


Administration of Imperial Telegraphs.—A Paper was 
read on this subject by Mr. Charles Bright, F.R.S.E., before 
the colonial section of the Royal Society of Arts on Tuesday 
last. The author reviewed the present position with regard 
to the control of the imperial telegraph system and pointed out 
that while domestic matters, such as telephones, electric light- 
ing, &c., might very well be left in the hands of private enter- 
prise, the Imperial telegraphs should be controlled, if not 
actually worked, by the State. Not only did strategic con- 
siderations, at a time when trouble with another power was 
imminent, justify this, but a universal inter-Imperial service 
at a rate of, say, 6d. a word would tend to stimulate inter- 
Imperial trade, and lead to a better understanding between 
all branches of the Empire. The author urged that the 
Imperial telegraphs should be administered by a permanent 
public central authority or board of commissioners, indepen- 
dent of the varving political conditions, and constituted by 
representatives of each of the government departments con- 
cerned, i.e., the Admiralty, War Office, Colonial Office, Post 
“Office and the Dominion Governments. The policy of the 
Board would be dictated in the first instance by the require- 
ments of the Imperial Defence Committee and the Colonial 
Defence Committee, both of which should be strongly repre- 
sented on the Board. The business of such a standing central 
authority would be that of closely studying and providing for 
public needs in the matter of inter-Imperial communication. 
This organisation would require to be financed by an annual 
grant-in-aid from each department represented. The control 


of the Imperial wireless chain should also be in the hands of 
this body. 


„ Supposed Dangers of Radio-Telegraphy at Sea.—The 
Wireless World ” deals in its May number with the suggestion 
made in the Press that sparking in ships’ rigging, arising out 
‘of the use of the wireless plant, is a possible source of fire. and 
publishes the following account of investigations which shows 
the danger to be practically non-existent :—- 
. In April, 1912, at the instance of a firm of shipowners, the Marconi 
‘Vompany carried out exhaustive experiments with the view of ascer- 
taining whether there was any actual danger in the presence on board 
-oil ships of sparks arising out of the use of the wireless plant. A quantity 
of naphtha was placed in a saucer and lodged as near as possible to a 
heavy spark, and a piece of waste saturated with naphtha was also placed 
close to the spark electrodes, but in neither case was the vapour ignited 
by the spark. A similar test was applied to the small sparks which obtain 
at minor parts of the apparatus, but it was not until a continuous spark 
was allowed for a very long period (which would not occur in actual 
practice) that the naphtha was eventually ignited. 

The tests—which were all the more important as naphtha is one of the 
most imflammable cargoes carried —convinced the officials who carried 
them out—the superintending engineer of the Shipping Company and a 
representative of the Marconi Company—that fumes of naphtha would 
"ever be sufficiently dense inside the wireless cabin to permit of ignition. 
Outside in the rigging this would be even more obvious. 

Notwithstanding these tests, the Marconi Company have, at the re- 
‘quest of some shipowners, enclosed the sparks, which are a necessary 
oe ding transmitting apparatus, either in glass tubes or with a covering 

dad sparks which may occur outside the wireless cabin in the rigging, 
When they do occur, are produced by induction, and have such a small 


heat value as to convince us that they would be totally incapable of 
igniting gas, even if it were possible for gas to accumulate in the open air 
in the neighbourhood of a spark. For the same reason, we do not think 
these sparks could ignite the driest inflammable material. 

It may be suggested that sparks might occur within the ship itself, but 
this has never been noticed, and, in fact, with the comparatively small 
power which is used in the wireless installations on merchant vessels, the 
possibility of any spark within the ship itself is difficult to conceive, as 
the holds would be screened by the metal plating of the ship from any 
induction effect produced by the transmitting apparatus. 


Current Topics. | 
Subjects of current interest dealt with in this issue include 
the following ;— 
Mr. Wm. Arthur contributes an article on “ An Important Develop- 
ment on the New York, New Haven and Hartford Railway " (p. 130). 
The third of a series of articles on ‘‘ The Compulsory Purchase of 
Electricity Undertakings ` appears on p. 146. i 
Mr. H. B. Dwight contributes an article on ‘ A Labour Saving 
Chart for Alternating Current Lines " (p. 136). 


We give extracts from the report of Mr. R. A. 5. Redmayne, H.M. 
Chief Inspector of Mines, on the explosion which occurred at Sen- 
ghenydd Colliery, Glamorgan, last October (p. 135). 


The concluding part of Mr. H. W. Firth's Paper on the “ Electrifi- 


| cation of Railways as Affected by Traffic Conditions " is given in 


abstract (p. 140). 


We describe the station which has recently been set to work for 
supplying Macclestield with Electricity (p. 139). 

Some details of the track construction which is being employed on 
the electrified lines of the London & North Western Railway are 
given on p. 149. | 

At the meeting of the Indo- Europ2an Telegraph Co. the chairman 
made some interesting observations in regard to the progress of the 
Galletti system of radio teleg-aphy (p. 161). 

Companies’ Meetings and Reports.—Meetings of the following com- 
panies are reported: Anglo-Argentine Tramways Co., Babcock & 
Wilcox, Calcutta Tramways Co., Indo-European Telegraph Co., 
Johnson & Phillips, London Electrical Trading Co., Oriental Tele- 
phone & Electric Co. and Woking Electric Supply Co. The directors’ 
reports abstracted include those of the Birkdale Electric Supply Co., 
Cuba Submarine Telegraph Co., Imperial Continental Gas Asso^ia- 
tion, La Plata Electric Tramways Co., Swansea Improvements & 
Tramways Co., and United River Plate Telephone Co. (pp. 161-162). 


' 
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* Roser? KAYE Gray.—lt is with the very greatest regret we record 
the death of Mr. R. Kaye Gray, which occurred last Tuesdav at 
Brighton after a lengthy illness. Born in 1851 in Scotland, Mr. Gray 
received his first education at Greenock, coming to London in 1865 
and entering University College School, and, subsequently, the 
College itself, until 1869, when he completed his education in Paris. 
In 1870, he joined,as electrician,the staff of Sir Charles Bright. During 
the hostilities between France and Germany he was a member of the 
expedition which, under his father, the late Mr. Mathew Gray, laid a 
submarine telegraph cable from Gravelines to Bordeaux. In 1872 he 


| served as electrician-in-chief (with the late Mr. F. C. Webb as engineer) 


in the laying of the Direct Spanish Co.’s cable from the Lizard to Bilbao, 
and also in the laying of a cable for the French Government from 
Marseilles to Algiers. In 1874 he was appointed engineer-in-chief 
to the West Coast of America Co. in the laying of a cable between 
Valparaiso and Callao by the c.s. " Dacia” and the c.s. * Inter- 
national. This was followed in 1879 by the laving of a second 
Marseilles-Alpiers cable, and in 1880 a third cable between these 
two points. Later, between 1882 and 1884, he was responsible for 
the laying of cables for the Mexican, the Central and South American 
and the Spanish National Companies. All this arduous work, 
entailing great responsibility and no little risk, was undertaken on 
behalf of the India Rubber, Gutta Percha & Telegraph Works Co., 
with which undertaking Mr. Gray's family has been so long and so 
honourably associated. Upon the death of his father, Mr. Gray 
was appointed managing director of the India Rubber Co., 
having been for many years a director. In 1913 he retired from the 
position of managing director and was appointed an extraordinary 
director, Mr. C. H. Gray and Mr. W. E. Gray being appointed at 
the same time managing directors. 

During his 44 years’ association with the India Rubber Co. Mr. 
Gray had the satisfaction of witnessing a great expansion of the 
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company's operations and a maintenance of its position in the first 
rank of industrial enterprise. Mr. Gray was a director of the 
Cuba Submarine, the West African, the South American, and the 
Spanish National Telegraph Cos., a life governor and active worker 
on behalf of many hospitals and other charitable institutions, and 
took a lively interest in all matters affecting the welfare of seamen, and, 
in fact, all those employed in occupations directly or indirectly 
associated with the electrical industries. 

Mr. Gray was of a retiring disposition, but his sympathetic nature 
made him very popular, as was rendered evident by his connection 
with the Institution of Electrical Engineers, of which he was presi- 
dent in 1903-4. In this capacity Mr. Gray earned and received the 
highest thanks of the members of that Institution. During. his 
per.od of office oceurred the death of Mr. W. G. MacMillan, the ener- 
getice secretary of the Institution, and this event imposed upon Mr. 
Gray many duties which had not previously fallen to the lot of the 
president. These duties received Mr. Grav's unremitting attention, 
and the management of the Institution proceeded. without break or 
in'erruption. During this time the MacMillan memorial fund was 
carried through, a sum of over £1,700 being collected. Many im- 
portant events occurred during Mr. Gray's presidency, including the 
visit of the Institution to Italy, the Gilbert Centenary at Colchester, 
the International Telegraph Conference in London, the International 
Exhibition at St. Louis, &c., and at these functions Mr. Gray worthily 
represented the profession with which he had been so long associated. 

Mr. Gray was decorated with several orders by the Spanish and 
Portuguese Governments. He was a member of Council of the 
Society of Arts and a member of many other societies. His loss will 
be keenly felt by the industry as a whole and by a very large circle 
of friends, 

The funeral takes place to-morrow (Saturday) at St. Michaels 
Church, East Wickham, at 4 p.m. A train leaves Charing Cross at 
2.12 for Abbey Wood. where carriages will be provided, as the 
church is I} miles distant. 

A. N. BANISTER.—-We regret to record the death of Mr. Alan 
Neville Banister, which occurred on the 22nd ult. at Gallevwood, 
Essex, in his 53rd vear. Mr. Banister, who was formerly manager 
of the Norwich Electric Tramways Co., was managing director of 
French, Banister & Co. (Ltd.), of Margate. 


PERSONAL. 


Correction.—-Cable Staff Changes.— In mentioning the transfer of 

Mr. Robinson to Vivo, on p. 934 of our issue of March 13. we should 

lias e stated that it was Mr. H. A. Lyn Robinson, and not Mr. W. 
Ac binson, who was referred to. 


APPOINTMENTS VACANT AND FILLED. 


Greenock Corporation are prepared to receive applications for the 
position of burgh electrical engineer. Commencing salary £450 per 
annum. Applications by 10 a.m. May 11 to the town cle rk, Mr. Colin 
MacCulloch, Municipal Buildings, Greenock. See also an advertisc- 
ment. 

A capable foreman is required to take charge of small engineering 
works in Woolwich. Knowledge of eleetrical work desirable. Nee 
advertisement. 

The Allmänna Svenska Electric Co., of Vásteras, Sweden,” have 
vacancies for two young electrical engineers, one with experience in 
testing and repairing electrical machines, to act as travelling engi- 
neer, and the other with experience in construction and catalogue 
work of apparatus. For further particulars see advertisement. 

The Kent Edueation Committee invite applications for the post 
of head of the engineering department (mechanical and cleetrical) of 
the technical institute now being erected at Ashford. Commencing 
salary £150 to £180. Applications to the Director, Technical 
Institute, Folkestone. 

Shoreditch (London) Lighting Committee require a mechanical 
engineer to take charge of refuse destructor and steam raising plant. 
Commencing wages £2. 105. per week, with house, &e. Applications 
by noon May 4. 


INSTITUTIONS AND SOCIETIES. 


Institution of Electrical Engineers.—We are informed that Mr. 
Frank Ayton has been nominated by Messrs. A. C. Cramb, A. H. 
Scabrook, R. A. Chattoek, H. Faraday Proctor, T. Roles, J. Christie, 
v. L. Pearce, W. Wyld, J. E. Edgcome and €. S. Davidson for 
election to the Council of this Institution. Similarly Mr. John 
Christie has been nominated by Messrs. W. W. Lac kie. F. Avton, 
C. Furness, A. S. Blackman, J. W. Beauchamp, S. J. Watson, E. E. 
Hoadley, F. M. Long, W. A. Vignoles and H. Richardson. It will 
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be noticed that practically the whole of these two candidates' sup- 
porters are members of the Council of the Incorporated Municipal 
Electrical Association. 
Wallis-Jones has been nominated by the following members: Sir 
David Salomons, Col. H. M. Leaf. Capt. H. Riall Sankey, Prof. J. T. 
Morris, Prof.5. P. Thompson and Messrs. A. L. Coventry Fell, E. Cooper 
Wallis, Justus Eck, F. W. Smith-Cleburne, J. Douglas Knight, 
F. B. O. Hawes, E. E. Hoadley, W. B. Esson, John Bradwell, Herbert 
H. Berry, Albion T. Snell, P. A. Lundberg, H. Scholey, G. W. 
Spencer Hawes, Frank H. Nalder, Theodore Schontheil, Reginald 
Belfield, Wm. H. Massey, Fras. J. Mudford, Arthur E. Hadley, 
Andrew Home-Morton, W. R. Cooper. T. E. Gatehouse, W. C. 
Mountain, Frank B. Aspinall. H. D. Ridley, C. W. S. Crawley, Wm. 
Martin Haddow, ©. B. Clay, Albert Gay, Llewelyn B. Atkinson, 
H. W. Miller, Fredk. Purse, Theodore Stevens, Wiliam White, 
W. J. Crampton, Arthur Bergtheil, Fredk. J. Down, Sydney. T. 
Dobson, A. Schneider, W. Geipel, N. M. Prangnell, Emil Garcke, 
John May, E. J. Fox, W. €. Ullmann, H. G. Nevill, R. Kilburn Scott, 
L. L. Robinson, Frank Bailev, A. H. Howard, F. H. Jackson, Robert 
Foster, A. W. Jones, E. Manville, and J. Wayne Morgan. 
Manchester Section of the Institution of Electrical Engineers.—The 
annual general meeting of this section was held on Tuesday last. 
The officers for the session 1914-15 were elected as follows :— 
Chairman, Dr. E. Rosenberg; Vice-chairmen, Messrs. G. Lavton and 
P. P. Wheelwright: Hon. Secretary and Treasurer, Mv. Julius Frith; 
Members of Committe, Messrs. C. €. Atchison, C.J. Beaver. K. M. Faye- 
Hansen, E. L. Hill, E. M. Hollingsworth, A. E. MeKenzie, S. L. Pearce, 
JOS. Peck. H. D. Sy mons. Prof. Miles Walker, Messrs. 8. J. Watson and 
VF. H. Whysall. 

Birmingham Seeticn of the Institution of Electrical Engineers, — 
The report of the committee of the Birmingham Section to the gencral 
mecting, Which was held on Wednesday last, shows that the averaze 
attendance at meetings during the past session, as compared with that 
of the previous vear, has dropped from 82 to 51. The membership 
shows a decrease of 10.. The officers for the session 1914-15. were 
elected as follows :— 

Chairman : Dr. A. H. Railing; Past Chairmen : Messrs. R. K. Morcom 


(1909-10), M. Railng (1910-11-12), and A. M. Tavlor: Vice-Chairmen 7 
Dr. W. E. Sumpner and Col J. F 
. T. Allen, G. Barnard, F. W. Carter, H. Foulds. C. €. Garrard, S. H. 
Holden. H. R. Hudson, A. Home-Morton, N. B. Rosher, F. W. Schiller, 
C. M. Shaw, T. F. Wall, A. Willmott: Honorary Secretary: J. D. Morgan. 
Institution of Civil Engineers.— The Council of the Institution of 
Civil Engineers have made the following awards for Papers read 
during the session 1913-1914: A Telford gold medal to Mr. F. W. 
Cowie, Montreal: a George Stephenson gold medal to Mr. F. E. 
Wentworth-Sheilds, Southampton: Watt gold medals to Mr. Thos. 
Clarkson, C CD and Mr. Henry Fowler, Derby ; and Telford 
premiums to Prof. E. G. Coker, London, Mr. W. A. Scoble, London, 
Mr. Win. Willox. London, and Mr. 8. P. W. D Alte Nellon, London. 


Institution of Mechanical Engineers.— l'he anniversary dinner of 
this fustitution was held at the Connaught Rooms on Thursday, 
April 23rd. Sir H. Frederick Donaldson, K.C.B.. being in the chur. 
Over 200 members and guests were present, including the following : 

The Right Hon. Lord Charles Beresford, G.C.B., €.C.V.O... M.P., 
Mr. J. A. F. Aspinall, Col. Sir H. W. W. Barlow, Bart, C.B.. Mr. 
Arthur Cooper, Col. R. E. B. Crompton, C.B.. R.E.. Major-Gen. 
N. B. von Donop, C.B.. Dr. R. T. Glazebrook, C.B.. E.R.S.. Major 
E. H. Hills. CMG. F.R.S.. his Honour Judge E. Parry, Dr. W. C 
Unwin, F.R.S.. the Mayor of Westminster and Mr. Edgar Worth- 
ington ee tary). 

Dr. . Ux wix, F.H. 
sald Tu engineers had added to the complexity of life, but also to the 
resources of wealth and comfort of civilisation. The dependence of the 
Aimy and Navy on the inventiveness of mechanical engineers was, 
perhaps, the reason for the number of members of both services present 
that evening. He coupled with the toast the name of M. A. Moutier, 
member of the council of the French Society of Civil. Engineers. As 
mechanical engineers they had a great respect for this society. and he 
wished to take this opportunity of thanking its council for the great 
trouble it had taken in connection with the forthcoming visit of the 
Institution to Paris. He also coupled with the toast the names of his 
Honour Judge Parry and Major-Gen. S. B. von Donop, C.B., Master- 
General of the Ordnance. 

M. A. ÑIRE. in reply, read the speech which had been prepared bv M. 
Moutier. 
at 10 a.m that morning especially in order to be present at the dinner, 
but had been obliged to leave early to catch the night train to Paris in 
order that he might escort their Majesties from Paris to Calais on the 
following day. M. Moutier, in his speech, offered a cordial greeting to 
the Institution from his French colleagues. "The intention of the Institu- 
tion to come to France was. he said. a real source of pleasure to them, 
for these meetings drew still closer the bonds which united the two 
societies and stimulated industrial science. 

His Honour JupGE Parry also replied to this toast in a humorous 
speech, in the course of which he remarked that the general public 


thought of mechanical engineers as inventors and of great genius. Look-- 


We are also informed that Mr. Reginald | 


. Lister; Ordinary Members of Committees 


. proposed the toast of " Our Guests.” Ho- 


Before doing so he explained that M. Moutier had left Paris 
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ing around the room that night, however, he concluded from their 
sleekness that this was not the case, but that, on the other hand, 
they must be publishers. In the same vein he suggested many outlets 
through which mechanical engineers might display their ingenuity in 
future. Among these was a mechanical judge and a foolproof machine 
to take the plac? of our legislators. The Government were, of course, 
too poor to buy these right out, but something might be done on the hire 
system as long as the cost did not exceed £400 a vear. 

Major-Gen. S. B. vox Donop, in replying to this toast, said that both 
services recognised their obligations to the mechanical engineer, but thev 
wanted more from them than they had already had. The most urgent 
problem was the application of mechanical traction to guns. 

The Right Hon. Lord CHARLES BERESFORD proposed the toast of the 
“Institution of Mechanical Engineers," and said that the world was noi 
half grateful enough to the mechanical engineers. Much of the develop- 
ment of the Empire had been made possible owing to their efforts. 
Although a country might be conquered by the work of soldiers and 
sailors, it was only made prosperous by the work of mechanical engineers. 
The future of mechanical engineers should be towards improving che life 
of the poorer classes and providing them with better ventilation and 
light. 

The PRESIDENT, in acknowledging this toast, referred to one or two 
matters connected with the work of the Institution. It was proposed, 
he said, to issue a journal, which would give members information at an 
earlier date regarding the doings of the Institution. It was also proposed 
to discuss the Papers read in London at various provincial centres. fn 
conclusion, he begged for more support for the benevolent fund. It 
was thought that £10,000 must be obtained before a start could be made 
with this, and so far only a little over half this amount had been sub- 
scribed. 

Tramways and Light Railways Association.—It is announced that 
the annual congress of the Tramways and Light Railways Association 
will be held at Newcastle-upon-Tyne on Thursday and Friday, 
July 16th and 17th, 1914. 


Institute of Chemistry.—The pass list of the March (1914) examina- 
tions has been issued. 

Of 10 candidates who presented themselves for the intermediate ex- 
amination nine passed: A. S. Carlos, B.Sc., C. G. Collins, (Miss) Gwen 
Dyer, F. L. Elliott, H. S. Foster, J. J. Geake, G. Harding, J. W. Sewill. 
B.A., and G. T. Shipston. Of 14 candidates who presented themselves 
for the final examination, eight passed. In the branch of organic chemis- 
try: P. K. Dutt, M.A., B.Sc., J. W. Harris, B.Sc., and E. Mather, B.Sc. ; 
in chemistry (and microscopy) of food and drugs, fertilisers and feeding 
stuffs, soils and water: P. S. Arup, C. W. McHugo, F. S. Thurston, B.Sc., 
J. A. F. Wilkinson, B.Sc., and F. Wright, B.Sc. 

Batti-Wallah Soeiety.—Mr. F. Pooley, hon. sec. of the Batti- 
Wallah Society, has sent in the following programme of the Society 
for 1914-15 :—June 27, up-river trip; July 31 to August 10, barge 
trip; September, ship visit; October 2, smoking concert; October 21, 
November 18, and December 16, informal evenings. January 8(1915), 
smoking concert; February 3, informal evening; February 27. 
annual dinner; March 8, annual general meeting ; March 31 and 
April 21, informal evenings. Mr. Pooley would be obliged if 
Secretaries would write to him regarding any dates which may clash 
with the above. 


Electrical Contractors’ Association.— The annual dinner of this 
Association was held on Wednesday last at the Grand Hotel, Leicester. 
The chair was taken by the president, Mr. S. H. Webb, and nearly 
90 members and guests were present. 

Councillor C. SQUIRE, in proposing the toast of the Electrical Con- 

tractors’ Association, referred to the necessity for such an association. 
He said that it was well known that a combination could deal with 
employees, with manufacturers and others with whom they came in con- 
tact much better than an individual. Oneof the most important functions 
of the Association was to watch their interests in connection with any 
Parliamentary Bills which affected them. This was a duty which an 
individual could not carry out. With regard to municipal trading he, 
personally, had always been very strongly opposed to it, and it was only 
through the strenuous opposition of the Association that municipal 
trading could be suppressed. 

Mr. S. H. WEBB, in responding. stated that the funds of the Association 
were now in a sound position, and that they would spend every penny in 
fighting municipal trading. He maintained that the advisability of 
municipal trading depended on whether the services could be rendered 
equally well by private enterprise. If they could then it was most 
unfair that municipalities should enter into competition with private 
enterprise. Any form of municipal enterprise should be for service to 
the public, and not for profit. If huge profits were made it meant that 
there was a double tax on those directly concerned. One of the chiet 
points in the work of the Association during the past vear was their 
guarantee scheme. ]t was an attempt to make the letters EC. A. valu- 
able to members, The qualification for such membership was five years’ 
business experience, and an obligation for all work to be carried out to 
LEE. rules. They were the first Association to give à guarantee as a 
body for the work of individual members. With regard to the present 
Bill promoted by the L.M.E.A., he thought that they should combine 
with the LM. E.A. to fight together against the eas interests, rather than 
he fishing amongst themselves. It was a question of give and take 
on both sides, and they on their part were quite willing to give up some- 
thing in order to offer a united front. Considering their sound. position 


at the present time, and their determination to fight the present Bill, 
these remarks could not be taken as a sign of weakness, as they might 
have been some few vears back, when the position of the Association 
was not so sound. 

Mr. E. €. WaLLIs proposed the toast of the Institution of Electrical 
Engineers and kindred associations. 

Mr. T. R. Smith (Borough Electrical Engineer of Leicester), in reply. 
traced the growth of the electricity supply department in Leicester. and 
said that he was glad the electricity committee there had traded not with 
the idea of making a huge profit but had adopted the policy of keeping the 
department on a sound financial basis, making due allowance for deprecia- 
tion of plant. &c. 

Mr. W. H. ALLEN (Electrical Engineer of Loughborough), also in 
reply, thought that the LM.E.A. would reconsider their present Bill 
when the present guarantee scheme was known. He had in Loughborough 
complete trading powers, but, except in the direction of the hire purchase 
system, had not attempted to use them. He suggested that the con- 
tractors should bring forward some scheme for the maintenance of 
installations. The supply station was often called up at night for some 
trifling defect in an installation. If the contractors in a town were to 
combine to provide a service which was always available night and dav 
for such work it would materially relieve the municipal engineer. He 
would also suggest working agreements between the three electrical 
associations, the B.E. A.M.A., the E.C.A. and the LM.E.A. The 
B.E. A.M.A. and the I.M.E.A. had just combined with regard to the 
question of contracts, and he would like to sce a similar agreement over 
the present. I.M. E. A. Bill. 

Councillor H. L. Harrison proposed the toast of the ‘ President,” 
to which Mr. Webb suitably replied. 

An enjovable musical programme was provided between the speeches. 


EDUCATIONAL. 


Technological Seholarships.— West Riding (of Yorks) County 
Council offer technological scholarships, of which not more than four 
will be of the value of £60 per annum. 

Applicants must be qualified by residence within the Administrative 
County of the West Riding (excluding the County Boroughs). The 
scholarships will be tenable for day or combined day and evening courses, 
in connection with engineering (mechanical or electrical), the chemical 
industrics, textile work, mining, or other approved industry, and are 
intended for young artisans who have had at least three vears’ practical 
experience in workshops or their equivalent. Scholarships of a smaller 
value than £60 per annum are also offered to persons desirous of following 
dav courses of higher technical instruction. Application forms and full 
particulars may be obtained from the Education Department (‘Technical 
Branch), County Hall, Wakefield. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, May 1st (te-day). 
JUNIOR INSTITUTION OF ENGINEERS. 

8 p.m. Meeting at 39, Victoria-street, Westminster, S.W. Paper 
on " The Control and Organisation of the Engineering Pro- 
fession,” by Mr. S. T. Robson. i 

MONDAY, May 4th. 
NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:30 p.m. Meeting at the Armstrong College of Science, Neweastle. 
Paper on “ Electric Heating and Cooking.” by Mr. W. A. Gillott. 

TUESDAY, May 5th. 
INSTITUTION OF CIVIL ENGINEERS. 

9 p.m. Meeting at Great George-street, Westminster, SW. Lecture 
on The Flying Machine from an Engineering Stand point,” by 
Mr. F. W. Lanchester. (Twenty-second '" James l 
Lecture.) 

FRIBAY, May 8th. 


Forrest | 


PHYSICAL Society oF LONDON. 

8 p.m. Meeting at the Imperial College of Science, Im perial 
Institute-road, South Kensington, S.W. Agenda: Papers on 

" X Graphic Treatment of the Rainbow and Cusped Wave- 
fronts," by Mr. W. R. Bower; and ^ Gyrostatic Devices for the 
Control of Moving Bodies," by Dr. J. G. Gray (with demonstr 


: a- 
tions). 
LONDON ELECTRICAL ENGINEERS. 
Officer Commanding: Lieut.-Col. H. M. Lear, 
Monday, May Hth A " Company.—Supper at St. James’ Tavern, Ni 
James’ Park Station, at 7 p.m. DE 
Tuesday, May 12th. ©“ B" Company.—Technical Instruction, 7 p.m. to 
10 p.m. Miniature Range Practice, 7 pm. to 9 p.m. l 
Wednesday, May 13th.— Rating examination for all Companies, 
Thursday, May l4th, “ C? Company.— Technical Instruction, 7 p.m. to 
10 p.m. Miniature Range Practice, 7 p.m. to 9 p.m. 
Friday, May loth, D" Company.—Technical. lnstruction, 7 p.m. to 


10 p.m. Miniature Range Practice, 7 p.m. to 9 p.m. 
saturday, May 16th.—Musketry Practice at Purfleet Rifle Range, from 
l p.m. to dusk. ot» 
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AN IMPORTANT DEVELOPMENT ON THE NEW YORE, | 


NEW HAVEN & HARTFORD RAILROAD. 
BY WILLIAM ARTHUR. 
Summary.—The author describes the mzans adopted to change the 


pressure used on the New York, New Haven & Hartford Railr from - 


.11,000 volts to 22,000 volts single phase, and at the same time to 
eliminate telephonic interference. Auto-transformers with the mid- 
point earthed ame used, one terminal being connected to the trolley 
wire and the other to the feeders. 


The night of January 24, 1914, was a notable one in the 
history of heavy steam electrification in America. On this 
night the New York, New Haven & Hartford Railroad Co., 
operating the largest electrified system in the world, made 
important changes in its methods of supplying energy to its 
trains. The consequence of these changes are so far reaching, 
and must of necessity have so great an influence on any 
future electrification, that it has been felt to be both 
desirable and necessary to give to all interested a statement 
of these changes, the reasons which made them desirable, the 
expected benefits to be derived therefrom and the extent to 
which the expectations of those responsible for these changes 
have been realised. 

For the benefit of any who are not familiar with the general 


features of the N.Y.N.H. & H. electrification system, a brief ' 


outline will be given of its history and status. 
By reference to the map (Fig. 1) it will be 
seen that it forms a part of the main trunk 
line between the cities of New York and 
Boston, and is an important part of the total 


efficiency and ready adaptability to all classes of services under 
a single wire. There are doubtless many problems to which 
direct current would be the correct solution, but, in general, 
wherever it has been expected that the initial electrified zone 
would in the future be extended to cover large distances and a 
wide variety of requirements, inclusive of passeuger, goods, 
shunting and miscellaneous services, then engineers have 
decided to use the single-phasesystem. This agreement, 
reached almost simultaneously in America and in Europe, is & 
splendid tribute to the far-sightedness and courage of those 
engineers who years ago led the van in the battle for the 


system. It represents, however, a perfectly natural growth, 


and is due to a clearer and more general appreciation of the 
fundamental principles involved, as well as to the physical 
demonstration of flexibility and efficiency which has since been 
given, not alone in America, but in England, Switzerland, 
France, Germany, Denmark and other countries. Europear 
engineers were quick to grasp the importance of the new 
developments and their practical bearing upon future work. 
Perhaps the best instance of this is to be seen in Switzerland, 
or, better still, on the London, Brighton & South Coast Rail- 
way of England, where soon there will be approximately 250 
miles of railway, some of which traverses the most congested. 
territory in the world—all electrified on the single-phase system. 

American development, outside of the New Haven system, 
for a time moved more slowly, hindered no doubt by the con- 
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New England railway system. This fact had NEW VERN: 4 


to be given full weight by the engineers who, STATE 
eight or nine years ago, were responsible for 
the decision as to the system to be adopted 
for this electrification. Regard for its location 
as a part of the main artery of a big system ; 
a careful consideration of the nature of its 
traffic, as well as the long distances and large 
range of operation which ultimately would 
have to be negotiated, led to the adoption of 
the single-phase system, as offering the most 
flexible and economical solution of the many 
problems involved. 


The smoke of the conflict to which this 
decision gave rise has now happily cleared 
away; the battle of the systems is almost 
over, and except in a few isolated instances 
—confined largely to one section and one 
set of interests—engineers the world over 
are in substantial agreement as to the 
salient facts with regard to the com- 
parative merits and limitations of the 
direct-current and alternating-current systems of electrifica- 
tion. [t has been realised that into every electrification 
problem enters a large number of considerations: the density 
of the traffic, the distances involved, both at the start and in 
the future ; interchange of goods and passenger traffic between 
adjacent roads, overall operating efficiency, the need or other- 
wise for flexibility in speed control, adaptability to different 
classes of service, the cost of Investment, cost of operation and 
m: int»nance, &c., or, in its broadest sense, overall commercial 
eff ciency, inclusive of all present and future considerations. 

Out of this cloud of considerations certain general agree- 
nents have vradually established themselves, and, as bearing 
cn the history of the New Haven electrification, it may be well 
to state these. The direct-current system has been found 
well suited to high-density passenger traffic where the range 
of transmission is small : with larger distances, however, the 
sub-station and feeder costs become prohibitive. The single- 
phase system possesses advantages where greater distances 
are involved and where a general electrification is contem- 
plated : this, owing to its lower first cost, lower operating cost, 
greater flexibility as regards speed control, high transmission 
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servatism which waited patiently for results to be demon- 
strated. The recent decision of the Pennsylvania and the 
Norfolk and Western Railroads to use the single-phase system 
for their main line electrification marks the end of this halting 
period, and brings American engineering into line with the 
rest of the engineering world. 

The Pennsylvania Railroad Co., the premier railway of the 
world, has a reputation for thoroughness and for sound, con- 
servative business policy. The whole fabric of its business and 
organisation has been reared upon these characteristics and 
upon the proven ability and clear-sightedness of its officials. 
Their decision, therefore, made after an extended experience 
with direct current, is the strongest endorsement which could 
have been given to the claims of those who fought for the single- 
phase system. 

Several years ago, at the time the electrification of the New 
Haven system was first contemplated, experience with 1m- 
portant electrified steam railways operating at more than a 
few thousand volts was very meagre. The New Haven 
engineers decided upon 11,000 volts as the working pressure. 
This was a radical departure, and necessarily introduced many 
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new problems and difficulties. The need, however, of a high | voltages. Meanwhile, ideas of what constituted a high trans- 
voltage alternating current in an overhead wire was imperative, | mission voltage were rapidly changing, and although 11,000: 
and the difficulties had to be met and vanquished. It was | volts had at one time seemed so radical, yet it was now no 
further decided to supplv the 11,000 volts from the generator | longer so. Looking into the future, it was anticipated that 
terminals directly to the contact wire, without the interposition | needs would arise for much higher voltages than were originally 
of any raising or lowermg transformers, this method offering | conceived. The direct connection between generator and line 
the simplest answer to the apparent needs. With so many | limited this possibility, and should be modified accordingly. 
factors untried and unknown, it was felt to be better from | The rapid growth of the business, accompanied by a large 
every point of view to start with the simplest elements, adding | extension of the range of operation which took place when the 
only such features as might prove necessary and desirable, | Harlem River branch and goods yards were added emphasised 
rather than loading up at the start with a complexity of checks | this, and it was still further emphasised by the decision to 
and counter-checks based solely upon undefined apprehensions | extend electrical operation to New Haven, a distance of 45. 
which later might prove to be only expensive frills. The | miles. The difficulties, however, in the way of raising the 
three separate links in the electrified chain—viz., power house, | transmission voltage were considerable, since it meant that 
overhead line and rolling stock—had been tested separately. | the insulation on approximately 350 of the total 572 miles of 
They had never been tested on a large scale in combination. | overhead contact wire (see Fig. 2), with its attendant rolling 
The New Haven engineers undertook to combine them and | stock and other apparatus, would apparently need to be- 
produce a new result. The results of their work are now replaced. 
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matters of history, and have been so fully covered in Mr. W.S. | After much searching, a solution was most happily found; 
Murray's contributions to the “ Proceedings " of the American | which, it appeared, would simultaneously solve in a very simple 
Institute of Electrical Engineers, as well as in the technical | manner both problems—viz., inductive disturbances and the 
Press, that thev will be but touched on here. Suffice it to | need for obtaining a higher transmission voltage without 
say, that to each sore spot or detail weakness as it developed | increasing the potential stress to earth. 

vas applied the healing salve of commonsense, backed by the Without further digression, it will be well to refer to Figs. 3 
engmeering experience of many trained minds working in | and 4, in which are shown schematic outlines of the orivinal 
concert. The result was inevitable: The possibilities of the | electrification system and of the new one recently inaugurated. 
new system were fully developed and realised, and, with equal | It will be seen that under the old system all the current 
frankness, be it said, that the limitations of the arrangement j 
as ermallv conceived were equally established. It was 
anticipated that experience would undoubtedly develop these 
imitations, since progress is made by step-by-step methods, 
and never all at once. After four years, then, two small 
dificulties remained awaiting attention. 

Üne was a need for more positive correction of electro- 
nagnetic disturbances in neighbouring telegraph and telephone 
"Ircurfs, a large number of which parallel the railway tracks. 
Corrective measures had been applied at a very early stage, 
and in general had proved quite successful. The growing 
Volume of business, however, necessitating larger and larger 
currents, considerably increased these effects, especially when 
earths or short-circuits occurred. It would have been 


asible to continue to add to the number of neutralising trans- 
formers 


stalus 


Fic. 3.—DiAGRAM OF ORIGINAL ELECTRIFICATION SYSTEM. 


return was in She same direction for the greater part of the 
trackage involved, and thus its electromagnetic effect; was 
cumulative with reference to the adjacent paralleling wires, 
The beautiful simplicitv of this arrangement, however, is quite 
apparent. 

Referring to Fig. 4, it will be seen that, under the new 
arrangement, generators at the power station no longer feed 
the contact wire directly. hut interposed between are auto- 
transformers, situated in the power station, having their 
centres earthed to the rails. The terminal voltage of the 
generators, as before, is J 1,000 volts. The transformers ralse 


and other corrective apparatus, and so retain the 
quo, but this did not entirely satisfy those responsible 
ota decision. It was felt to be better to try and remove the 
canse rather than correct the resulting effect. 

The other need. related to the transmission voltage. As 
already stated, the pressure at the general terminals and on 
the overhead wires was 11,000 volts. Generators could not 


then, ; | 
"n, and cannot now, be economically built for much higher 


flowing either in the overhead wire or in the rails and earth. 
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this to 22,000 volts. One terminal of the transformer is 
carried to the contact wires and the other to feeder wires. 
These feeder wires were previously used to parallel the contact 
wires. 

At distances of every few miles (see Fig. 5) along the main 
line, and located usually with reference to an already existing 
anchor and sectionalising bridge, 1s situated an outdoor type 
auto-transformer. This in turn has its centre connected to 
the rails, one terminal connected to the contact wires and the 
other terminal to the feeder wire. The total line is, therefore, 
broken up into sections of short length. By reference to the 
arrows it will be seen that any train draws its current from the 
transformers on either side of it ; and, providing it is situated 
midway between transformers, half of this current will com- | 
plete its circuit through the rails and earth in one direction, | 


only 11,000 volts. The arrangement, in fact, represents what 
is familiarly known in direct current practice as the three-wire 
system, except that in this instance only one side of the circuit 
is loaded. There were manv good reasons—chiefly difficulties 
at cross-overs and junctions—which led to the utilisation 
of only one side of the circuit. Obviously this arrangement 
permits of extreme flexibility in the choice of transmission 
voltage. since across one side of the circuit the voltage may be 
raised to any practicable figure, leaving the voltage on the 
contact wires and rolling stock the same. For instance, in 
the case of the N. Y., N. H. & H. electrification the auto- 
transformers, as shown, have a one to two ratio, with. 11,000 
volts across each side. For other conditions it would be quite 
feasible to use transformers with a ratio of, sav. four to one; 
thus giving a transmission voltage of 55,000 volts, whilst retaining 
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:and the other half through the rails and earth in the other, 
direction, thus tending to neutralise its electromagnetic effect 

upon adjacent telephone or telegraph circuits. In case a train | 
is situated nearer to one transformer than to the other, it will | 
draw the greater part of its current from this transformer and 
the smaller portion of its current from the more distant one. 
The net result, however, 1s the same, for it can be seen that the 
larger current multiplied by a shorter distance is again balanced , 
by the smaller current multipled by the larger distance. What 

is true electromagnetically is true also in large measure electro- 

statically ; for regarding the primary 22,000 volt circuit, 

which, as will be seen, is made up of the contact wire on one | 
side and the feeder on the other, it becomes now possible to | 
bring these two wires into the same general position with | 
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11,000 rolis on. the contact wire. It will be at once apparent 
that by the use of an additional wire a two-coil transformer 
arrangement could be used, which would possess advantages 
under certain conditions ; the underlving principle, however, 
is the same in either case. Several of the more recent electrifica- 
tion plans, including the Pennsylvania, show the adopti n of 
the two-coil arrangement. 

It will be noted that the potential stress to earth on the 
generators at the power house has been materially reduced by 
the new arrangement. 

Fig. 6 shows the complete main circuit connections under the 
new arrangement. The power station connections are shown in 
Fig. 7. From the study of these diagrams it will be seen that the 
changes to be made were considerable, particularly in view of 
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reference to outside circuits, and thereby balance their electro- 
static effects. Obviously this is not possible when one side 
-of the primary circult consists of the rail and earth return. 
Electrostatic disturbances are, and always have been, inap- 
preciable in the case of the New Haven electrification. The 
point is mentioned herein as being a valuable consideration 
in other situations where these effects may be a larger factor. 
It was prophesied that in addition to doubling the trans- 
mission voltage and eliminating practically all the inductive 
disturbances, certain other advantages would follow from this 
arrangement. It is clear that the doubling of the trans- 
mission voltage has been effected without increasing the 
potential stress to earth, for although there are 22,000 volts 


across the complete circuit, vet from either side to earth are | 


| the fact that the transition from one system to another had to 


be made without interference with the operation of trains—and 
this on one of the most congested pieces of trackage in the 
United States. To do this without interrupting traffic required 
the making of many temporary connections, and the perfecting 
of an arrangement which permitted the final changeover to be 
made easily and quickly. The important duties in connection 
therewith were delegated chiefly to Mr. E. J. Amberg, assistant 
engineer, to whose ability and painstaking thoroughness was 
due in large measure the successful accomplishment of the 
work. Plans were carefully laid, each step pre-arranged in Its 
proper sequence with relation to all other steps ; the preliminary 
work extending over a period of 18 months. 

To make the final changeover from the old system to the new, 
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eee 
and to do this simultaneously at the generating station, and on 
nearly 350 miles of trackage with the minimum interruption 
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to traffic, presented problems of no inconsiderable difficulty. 
At some points the changes to be made were very small: 
merely the disconnecting of a few wires and the closing of 
certain switches ; at other points a good deal of work and 
change was involved. Each man, however, had to do his part 
just right. It meant rapid, positive and exact co-ordination 
between a large number of separate individuals or gangs 
situated remotely from each other, and distributed over a large 
area. These different units had to be connected together through 
some central exchange ; the load despatcher therefore formed a 
natural clearing house for the issue and.receipt of instruc- 
tions and reports. A mistake at any point by some one man or 
set of men would have meant confusion and delay affecting the 
whole system. The work had to be largely performed in the 
darkness ; the early hours of a Sunday morning were predicated 
by the lightness of the traffic requirements at that time. It 
was arranged that the few trains scheduled to run between the 
hours of 2 a.m. and 6 a.m. should be hauled bv steam loco- 
motives. Four hours then were available in which to ring out 
the old and ring in the new. Promptly on the appointed 
minute the generating station was shut down, thus automatic- 
ally removing power from the whole system. Notification 
was given by the load despatcher to all concerned that work 
might be started, and the race was on. 

Within two minutes of the issue of the instructions to go 
ahead the load despatcher's telephone bell tinkled, and the first 
distant gang reported themselves as having finished their task, 
and asked for further instructions. They were told to stand 
by and await orders. In quick succession came other reports, 
and the same reply was given ; and now at lengthening periods 
came the reports from those who had had more involved work 
todo. At 3:09 a.m.—i.e., within 69 minutes from the start — 
the last report was in. At 3:10 those in the generating station 
had received word that all outside work on the 350 miles of 
track had been finished. 

Meanwhile within the power station itself, wherein the 
changes to be made were, of course, much greater than at any 
other individual point, a panoramic performance like unto ar. 
over-stimulated beehive had been enacted. Every motion of a 
large number of hands had been made to count. At 3:2] a.m. 
all work within the power station was reported as finished. 

So far, then, everything had moved with the precision of a 
well-regulated and well-oiled clock. It now remained to test 
the results of this work and of the 18 months’ work which had 
preceded it. 

At 3:23 a.m. the power station operators were told to start 
up the turbo-generators. At 3:34 the control and three-phase 
circuits were energised by very gradually building up voltage 
on them. At 3:44 this portion of the apparatus had been 
tested and found to be correct. 

The real test, however, was still to come, and the main 
circuits were now energised ; the voltage on these being most 
carefully but continuously built up bv minute accretions 
extending over a considerable period. Full voltage was ob- 
tained at 4:30 a.m., and at 4:45 a.m. the entire sVstem was pro- 
nounced ready for load. Numbers 93 and 97. regular trains 
for which steam logomotives had been scheduled, were advised 
to operate electricallv. This was done, the load from these 
being apparent ai 5:25 a.m. and 5:26 a.m. respectively, Within 
a few minutes these trains tore past the power station and dis- 
appeared in a faint trail of sparks to the accompaniment of a 
triumphant blast from their sirens. To all concemed it was a 
thrilling sight and a heartening one, tov, 

The final test, however, would come when an earth took 
place on one or more of the main track circuits. This would 
test not alone the efficiency of the protective devices, but the 
correct selective operation of the line control apparatus as 
well. Under ordinary circumstances we might have had tü 
walt several davs or even weeks for an earth to take place ; 
but a wet muggy night, combined with a steam locomotive 
Which most obhiginely halted and helched steam and smoke 
under an already detective insulator, quickened Matters a 


D 


154 


little. Our suspense was short-lived ; 
distant insulator earthed. There was a shock and a response, 
within a fraction t a second the distant circuit-breakers had 
tripped and the line had cleared itself. Following the usual 
practice, the towerman on the spot again closed the circuit- 
breakers, and the short was repeated. The whole apparatus 
functioned perfectlv. 

At 5:31 a.m. the operating department was advised that full 
normal service might be resumed. 

Such a result could onlv have been achieved by the very 
best kind of team work and individual efficiency on the part of 
all concerned. The changes were made under the direct and 
personal supervision of Mr. Wm. S. Murray. acting in his 
official capacity as consulting engineer to the railway company. 
All matters pertaining to the 350 miles of tracks were dele- 
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in a few minutes the | any remaining trace of the disturbing effect, but so far without: 


success. 

The results which have been maintained during the month 
succeeding these changes have fully justified the expectations 
of those who were responsible for the inception of the primary 
idea and for its successful consummation as a working electri- 


. fication. 


The primary " three-wire system ` idea was rough hewn 
and presented as an offshoot from the mind of Mr. E. H. 
McHenry, formerly vice-president of the railway in charge of 
engineering. It was reviewed by Mr. Chas. F. Scott, who pro- 
posed the arrangement of circuits and transformers, described 
herein as best suited to the particular conditions ; whereas the 
engineering adaptation of the general scheme to the existing 
svstem was worked out and received its final chiselling and 
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gated to Mr. H. Gilliam, who was assisted” by Messrs. Tyree | polishing at the hands of Mr. Wm. S. Murray, formerly elec- 


and MacKay. whereas, as before stated, Mr. E. J. Amberg 
was responsible for the preparatorv work in general and for the 
internal changes to the power house circuits, in. which latter 

he was ablv assisted by Mr. B. Wheeler. There were a number 
of others who rendered valuable service in many other direc- 
tions and places, and contributed their full quota to the suc- 
cessful isue. 

Immediatelv after the inauguration of the new service the 
writer visited the headquarters of one of the local telegraph and 
telephone systems, and inquired as to the results to be noticed 
on their ines. One of the officials stated that whereas hitherto 
it had alwavs been necessary to most carefully adjust the com- 
pensatinz and other apparatus on account of inductive dis- 


turbances, they now were adjusting in the endeavour to find | 


trical engineer for the company. Mr. Scott's preliminary 
calculations had shown the large relief from inductive dis- 
turbances which we could expect. The actual results show the 
relief to be even greater than was anticipated. This is a truly 
gratifying accomplishment, and one whici: not only reflects the 
greatest possible credit on all concerned, but—what is of much 
more importance— breaks down and removes completely the 
last slender barrier which has remained in the way of the full 
acceptance and realisation in all countries of the splendid 
possibilities of the single-phase system for general electrifica- 
tion work. 

Most electrifications start in a small way round terminals 
and congested areas. and in the future will gradually grow out- 
ward until they meet and overlap other similarly growing 
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avstems. A high voltage alternating current in a single over- 
head contact wire has shown itself to be the most elastic and 
commercially efficient suit of clothes that a growing electrifica- 
ton can wear. lt permits the simultaneous operation of 
single-phase, three-phase and direct-current rectifier rolling- 
stock from the same contact wire “ without breaking gauge.” 
With direct current this i$ not true ; and when once committed 
to its use we are often in the pesition of one who is stagvering 
along under a constantly growing weight, which he dare not 
and may not let fall. To join up the one svstem with the other 
involves either costly complications or a break of gauge. All 
who have had much experience of either or both. know with 
certainty the inefficiency and expense which follows. Un- 
biassed and competent engineers, of course, would not hesitate 
for a moment to recommend the use of direct current in situa- 
tions where all present and future conditions warrant it, but 
the consensus of opinion in Europe and America has shown 
that these situations are special and rare, and so far as can he 
seen will probably become more so. The single-phase system 
has come into its own; the results described herein are but a 
further indication of this. These results constitute the last 
needed strokes of the axe, dealt boldly vet surely by the arms 
of those pioneers who blazed the original trail, thus opening up 
the way into the land of future achievement. 
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EXPLOSION ATSENGHENYDD COLLIERY, GLAMORGAN. 


The report of Mr. R. A. S. Redmayne, C.B.. H.M. Chief 
Inspector of Mines, on the explosion which occurred at the 
Senghenvdd Colliery on October 14th, 1913. has now been 
issued as a Blue Book (Cd. 7316]. This report includes an 
account of the inquirv into the causes of the explosion. and 
held by Mr. Redmayne as mines commissioner with Messrs. 
Evan Williams and Robert Smillie acting as assessors. It 
will be remembered that the explosion caused a heavy loss of 
life. 440 people being killed in all. During the course of the 
enquiry 1t was suggested that the cause of the explosion might 
have been due to certain defects in the electrical apparatus. 
This matter is dealt with in the Blue Book, and we give below 
tlie evidence and conclusions reached regarding this question : 

In the section giving a description of the colliery the following paragraph 
‘occurs regarding the electrical signalling apparatus :— 

An electrical svstem of signalling was in use, and a good deal of attention 
n drawn to it in the course of the inquiry. There were a num ber of 
sets of signalling apparatus in different parts of the colliery---over a 
dozen in all—and each set consisted brietly of an electric bell of the 
trembler pattern, which though protected by a cast-iron cover was not 
gas-tight, a battery of anything from six to nine dry cells of the “ Dania ” 
pattern. giving when new about 1-5 volts per cell, and two bare wires, 
described às No. 8 galvanised steel wires, supported on insulators, W hich 
In turn were secured to the side timbers. The wires were run 12in. or 
l5 in. apart on the same side of the roadway. The bells and. batteries 
were, In general, fixed in engine houses. Electric sparks, which may or 
mav not have been capable of igniting an explosive mixture of firedamp 
and air, were undoubtedly, by the very nature of the apparatus in use, of 
frequent occurrence, Every time the wires separated after having been 
brought together or bridged across by a knife or file for the purpose of 
giving short sharp rings of the bell, a spark or sparks would be formed 
at the instant of break, and every time the bell was rung there would be a 
rapid succession of sparks at the make and break contacis beneath. the 
Mon cover, The evidence of the witnesses called to speak as to the 
‘electric signalling apparatus as it existed before the explosion was clear 
and complete except on one material point, namely, the limit of pressure 
ured on the signalling circuits in the mine. On this point the evidence 
Was too definite to be perfectly convincing, having regard (a) to the fact 
that the voltage of each individual cell in a batterv in daily use appears 
lo depend upon the time at which it is measured, whether in the morning 
Or late in the day ; (5) to the number of measurements that had to be 
made to ascertain the exact figure ; and (c) to the character of the instru- 
ment with which the measurements were made. 

, All the witnesses agreed in placing the voltage in use on signalling 
Circuits definitely at, or below, 9 volts. Mr. C. P. Sparks, who was called 
: m owners, gave evidence to the effect that he had had the pressure 
p € battery at the foot of the hard heading measured two months after 

? explosion, after the individual cells had been got together and. recon- 
oe The pressure obtained on open circuit was 10-34 volts. Mr. 
i le ach, later, gave the pressure of the battery at the top of the heading, 
bs en also two months after the explosion, as 11-45 volts. Both voltages 

topped very rapidly on closed circuit, to 6:9 and 3:79 volts respec- 


tively, after a short time, indicating that though the individual cells 
had recovered their pressure somewhat, they were, in fact. apprg@ching 
exhaustion. 

In explanation of the high voltage obtained on open cireuit it must be 
said that cells do recover if left to themselves unused. No one seemed 
able to give definite information on this point in the course of the giquirvy, 
and, by my instructions, therefore, Mr. Nelson communicated with the 
makers of the Dania cell. He made a general inquiry as to the perform- 
ance with respect to recovery of " type C" cells; such as were in use in the 
mine. and he received in reply a curve. This curve seems to indicate 
that recovery is fairly rapid, and that. due to such recovery, the pressure 
of a battery measured m the late afternoon, after a day's use, might be 
quite appreciably less than the pressure of the same battery measured the 
following morning. The makers? curve may be referred. to for more 
exact information, though it must be allowed that the curve is not one 
obtained under ordinary working conditions in a mine. The cell from 
which the curve was obtained was closed through an external resistance 
for six hours and allowed to rest for 18 hours daily during the course of a 
month's trial, which is not the same as a series of short rings and short 
rests. The latter would certainly give less drop in voltage over the same 
length of trial. Phe eusve is only introduced to show that there might 
be in the course of a working shift in à mine an appreciable drop in pres- 
sure and a recovery to almost the original pressure in the night or during 
a prolonged rest, and hence the statement made above that the pressure 
of a battery unless taken right at the beginning of a working shifti would 
not be the maximum pressure of that battery. ‘There was no evidence 
that this point received attention or consideration from any of the people 
concerned. In fact, none of the witnesses seemed to have any useful 
information as to the extent to which a primary battery will ^ recover "' 
after ordinary daily use. 

Mr. Watton, jun., one of the mine eleciricians, was asked as to the 
method of testing the pressure of cells. He produced a linesman’s de- 
tector, and gave in evidence that 10 divisions on the detector scale 
represented } volt. | have since had the instrument tested, and the test 
sheet confirms Mr. Watton's statement. The Board of Trade teund that 
as nearly as possible H1 divisions on the detector scale represented 1 volt, 
and that 19 divisions represented 1-5 volts. The useful part of the scale, 
however, only measures a length of about 2 in., and there are four divi- 
sions marked on it—25. 10, 15 and 20. To read accurately on such a seale 
requires considerable care and some method. Itis comparatively easy to 
see whether 1 volt is exceeded or not, and even to read 1-25 volis or 15 
volts. if the equivalent scale readings are accurately known, bui is it not 
easy to read intermediate figures. The limitations of the method are 
such that an error of as much as ] volt in the aggregate in either direc- 
tion might. readily have been made in the final result. after adding 
together nine different readings each in itself likely to be inaccurate, A 
proper instrument to use for such a purpose would be a low reading volt- 
meter recording, sav, from 0-25 volts, and giving a wide scale reading 
throughont. There is, first, the fact that the pressure of the cells in we 
does not appear to be a fixed quantity, or even a very slowly diminishing 
quantity. but, within limits which are fairly wide, a variable quantity - 
that is, one which diminishes following use of the cells and then increases 
almost to its former value in a few hours if the cells are left unused, 
Secondly, the fact that the pressure of the battery at the top of the hard 
heading was 11:45 volts and that of the battery at the foot of the heading 
10-3 volts measured two months after the accident. Thirdly. the fact 
that the method of computing the pressure was not likely to sive a very 
accurate result. From these facts 1 conclude that the witnesses called 
by the company were more definite in their evidence as to the pressure 
in ure than was warranted, and that it is possible that the pressure of the 
batteries in use in the mine was sometimes, and possibly not intrequently, 
in the early mornings and after week-ends, in excess of 9 volts, though 
the Messrs. Watton may have honestly believed this not to be so.. What 
the precise pressure may have been [cannot say, 

In discussing the point of origin and causes of the explosion the in- 
spector refers to several theories which had been advanced on the subject. 
It was suggested that there were very large falls on the road exposing 
seams of coal and beds of hard rock, and that an outburst of eas might 
have come away with one of these falls. Hf this had occurred. the only 
apparent means of ignition would have been a spark from the electrical 
signalling wire. or sparks from rocks brought down by the tall. This 
theory ts not advanced as a positive conclusion, the inspector remarkine 
that neither sparks from signalling wires nor trom falling stones are very 
probable means of igygition, though explosions have doubtless been caused 
by both of them, Although the experiments with eleciric sionals did not 
prove that sparks at the voltage in use on the incline would ignite tire. 
damp, the margin was too small to make it seem Impossible. Evidence is 
deduced that it is improbable that the explosion occurred in the lamp 
station, or that a heavy fall liberating gas preceded the explosion, 

In connection with the possibility of à spark from the -isnallinz wires 
having originated the explosion, there was a conthet of opinion as to 
whether a spark from nine cells of the Dania type. in coniunction with a 
bell such as was in use at Senghenydd., would ignite an explosive mixture 
of fire-damp and air, Some experiments were carried out with the idea 
of determining this point in the rescue station at New ‘Fredegar on 
Van. 1, and some further experiments on Jan. 29. Briey. the resul 
was as follows: An ignition was produced with a pressure of 13! volts 
(from nine Dania cells) applied to a bell taken from Senghenydd Colliery, 
the ignition being produced by rubbing a knife edge along two signal 
wires mounted to represent. the wires in the mine. No ignition was 
produced when a pressure below 13! volts was applied to a Senchenydd 
hell. But. the experiments were not exhaustive, in the opinion of Mr. 
Nelson, who conducted them. As to the possibility of sparks lenitine 
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gas, there is evidence that sparks frequently follow falls of ground, and 
that there is à possibility of explosions being caused by other than 
electrical sparks. 

In considering the evidence, the inspector states that the only apparent 
means of ignition are bv sparks from the electrical apparatus or rock 
brought down from the fall. Explosions have occurred from both these 
causes. General regulation 132 states that “ In any part of a mine in 
which inflammable gas, although not normally present, is likely to occur 
in quantity sufficient to be indicative of danger, the following additional 
requirements shall be observed: (1.) All cables, apparatus, signalling 
wires and signalling instruments shall be so constructed, installed, pro- 
tected, worked and maintained so that in the normal working thereof 
there shall be no risk of open sparking,” &c., and * open sparking " is 
defined in General Regulation 118 as meaning “ sparking which, owing 
to the lack of adequate provision for preventing the ignition of intlam- 
mable gas external to apparatus would ignite such inflammable gas.” 
In this case. undoubtedly, electrical signalling was being used in a part 
of the mine in which there was likely to be inflammable gas in quantity 
sufficient to be indicative of danger. It was argued by counsel appearing 
on behalf of the owners and management, and evidence was called to 
show, that the sparks cau:ed by bringing the wires together, or in the 
ringing of the bells, were not of sufficient intensity to ignite gar—in effect 
that there was no ' open sparking.” In this connection | can only regret 
that the safer plan of excluding sparks altogether was not adopted. It 
is all the more astonishing that the management should have faced the 
risk that the sparks produced might have ignited gas in view of the 
Bedwas Colliery explosion, which occurred on March 27, 1912, and which 
was proved bevond reasonable doubt to have been caused by the sparks 
from an electric bell. 

This inquiry has shown quite clearly that the exemption from the 
requirements of the electricity regulations which applies at present to 
electric signalling apparatus that happens to have been in use before 
June 1, 1911, and that was in conformity with the code of electricity 
regulations then in force, goes too far. The regulation in the code of 
1905 (which eode was superseded by the present code in 1912) to which 
reference is made reads as below: ‘In any place or part of the mine 
where General Rule No. 8 of the Coal Mines Regulation Act, 1887, applies, 
bare wires shall not be used for signalling circuits except in haulage roads, 
and the pressure shall not exceed 15 volts in any one circuit." This 
clearly permitted bare signal wires on haulage roads anywhere below 
ground, even in places where inflammable gas might have occurred. in 
quantity. such as would have rendered the use of a naked light dangerous 
(General Rule 8, Coal Mines Regulation Act, 1887), provided the pressure 
did not exceed 15 volts, and Regulation 137, paragraph (5), of the present 
code allows the continued use of such wires (unless the inspector of the 
district raises objection) until June 1, 1920. Itis clear from the evidence 
given at the inquiry that a pressure of 15 volts on bare signal wires mav 
be dangerous in the presence of an. explosive mixture of firedamp and 
air, and I think, therefore, that a modification of Regulation 137 is 
desirable so as to exclude from its operation such signal wires and sig- 
nalling apparatus as are in ure in virtue of the regulation of the code of 
1805 quoted above. No apparatus other than signal wires was per- 
mitted by the code of 1905 to produce external sparks in places where gas 
might occur in quantity sufficient to be indicative of danger, and mv 
recommendation is that it be made clear that signalling apparatus should 
be treated in the future as all other apparatus is treated, and that all 
open visible sparks should be avoided where gas may occur. This will 
require a slight modification of Regulation 137. 1 am encouraged to 
make this recommendation as signalling apparatus which is guaranteed 
by the makers not to preduce an open or visible spark is readily obtain- 
able. A lengthy account of some tests made by Dr. Wheeler is attached 
to the report. These go to show that three Dania cells giving a current 
of 0-45 ampere with a pressure on open cireuit of 4-5 volts will produce 
a spark and explode a mixture of air and 8-2 per cent. of methane. 

The two assessors also made observations on the explosion and its 
causes, Dealing with the electrical signalling question, Mr. Evan 
Williams reports às follows :-— 

This svstem of electric signalling with bare wires possesses, in its 
sim plicity, ea:e and quickness of manipulation and its reliability. SO 
many practical advantages over all others that its prohibition would, | 
am convinced, lead to a big increase of accidents upon haulage roads, 
and the objection to visible sparks incapable of igniting gas is sentimental 
only. Dr. Thornton, of Newcastle, showed us a very simple arrangement 
of bvepass, consisting of a short length of thin wire connected across the 
terminals of the bell, which rendered a signalling installation quite 
incapable of igniting with a 12-volt battery a mixture of town gas and 
air, which. without the bvepass, was ignited by a 4-volt battery with the 
same bell and wires. (Town gas, owing to its high hydrogen content, 
can be exploded by a spark that will not fire pit gas.) Dr. Thornton, who 
has made more investigations on this subject than any other man in this 
country, is firmly of opinion that this simple device will remove all risk 
from the ordinary signalling installations in mines, and I think this should 
be brought to the notice of all colliery managers by the Home Oftice. 
Dr. Thornton and Mr. Sparks also agiced that the use of alternating 
current, within the limit of voltage laid down by the regulation, viz., 
25 volts. in place of direct current, would confer complete immunity from 
danger upon bare-whe signalling. With this there is no sparking at the 
bell, and the sparking on the line is very weak. Turning to the consi- 
deration of the apparatus in ure at Senghenydd, in trving to arrive at a 
conclusion as to whether there was a possibility of the ignition of gas from 
this cause, one can only be guided by the experiments made with the 
actual bells in use at the colliery, and not by anything done with other 
bell- in other places, or with any gas other than natural pit gas. 


The results of the experiments at the New Tredegar Rescue Statiom 
show that with a Senghenydd bell no ignition of gas was obtained in an. 
explosive mixture of pit gas and air until a battery of nine cells, giving 
134 volts on open circuit, was used. With six cells giving nine volts 
evervone present at the station must have bcen convinced that every 
possible expedient for producing sparks was tried bv Mr. Nelson without 
result, and that with this combination of bell, line and battery no spark 
could be produced that would cause an ignition. In these experiments 
new cells were used and consequently the voltage on closed circuit was 
within a decimal point of the open voltage, so that it may be taken that 
under these conditions an actual E. M.F. of 8-9 volts was not sufficient to 
fire the explosive mixture. It is true that the pit gas used was from 
another colliery, but Dr. Thornton's evidence was quite definite and con- 
clusive that gas taken from Senghenydd or any other pit in South Wales 
would have behaved in exactly the same way. Some doubt has been 
cast upon what was the actual voltage of the batteries in use at Senghenydd 
and from Mr. Sparks’ evidence it is clear that after a period of rest the 
pressure on open circuit of some of the batteries composed of eight and 


nine cells each may have been over 10 and I] volts respectively, owing to 


the recovery of the partly exhausted cells during a week-end or, to a less 
degree, a night. This pressure would fall very rapidly as soon as the bells 
began to be rung, to what extent is not exactly known, as we have not 
the information as to the behaviour of old cells that we have for new cells, 
but we have it from the electrical experts that it would fall much more 
rapidlv in old than in new cells. 

l see no reason, therefore, to discredit the statements of the colliery 
electricians that when measured by them during working hours, the 
voltage never exceeded 9 on open circuit, although I think the method 
of measuring the voltage might have been improved upon by using & 
voltmeter from which the total voltage of the battery as well as that of 
the individual cells could be read without calculation. It was, however, 
clearly shown the voltage on closed circuit in the case of old cells was 
less than half that on open circuit, so that the comparison to be made 
between the experiments at New Tredegar and the actual working con- 
dition at Senghenydd is as between working pressures of 8-9 volts on the 
one hand and something actually below 6 volts on the other, and not 
between static pressures on open circuit of 9 volts and a possible 11-45 
volts for a short time after a period of rest. To my mind the evidence 
is quite conclusive that the characteristics of the installation were such 
that no spark capable of igniting gas could have been produced. There 
is another point which seems to me to bear upon this question as far as 


the signalling apparatus in the Mafeking hard heading is concerned. 


From mv own observations underground, as well as from the evidence, 
] am satisfied that the positions of the journeys at the top and bottom of 
the incline were such that no signalling could have been going on when 
the explosion occurred, Any sparking that may have taken place could, 
therefore, be produced only by the accidental contact of the two bare 
signalling wires. When two wires are pressed together in any way the 
surfaces that touch have an area many times larger than the points of 
contact of a knife edge across them would have, and it is a well-estab- 
lished fact that the current necessary to ignite gas increases in direot 
proportion to the area of the surfaces in contact. The further comparison 
must, therefore, be made as between the small area of contact of the knife 
edges at the Rescue Station experiments and the larger area of the 
surfaces in contact of the two wires in the mine, and this strengthens my 
conviction that the possibility of an electrical cause of the origin of this 
explosion can be entirely dismissed. 


A LABOUR-SAVING CHART FOR ALTERNATING- 
CURRENT LINES. 


BY H. B. DWIGHT. 


The determination of the requisite size of conductor for 
transmitting a certain amount of electric power requires con- 
siderable calculation and reference to tables of transmission line 
constants. A large proportion of the time and effort usually 
expended on this problem may be saved, and results of good. 


engineering accuracy obtained, bv using the regulation chart. 
for overhead alternating-current lines as illustrated in this. 


article. 
The necessary size of conductor for transnutting a certain: 
load, and, conversely, the maximum load of a given alter- 


nating-current transmission line or distribution line, are deter- 
mined, in almost all practical cases, by the regulation of the: 


line—that is, by the amount of variation in voltage due to: 
changes in the load. For example, in many transmission and. 
distribution svstems the voltage at the source of power 1s kept. 
at a constant value. Accordingly, at the cnd of the line the: 
voltage will be normal at times of light load, but will fall con- 
siderably when full load is being delivered. If this voltage 
variation amounts to 10 per cent. or more, it is evident that 
the quality of service is impaired. The lowering of the voltage 
produces a noticeable change in the brightness of incandescent 
lamps, and the operation of motors is impaired by the reduc- 


\ 


"M e 
-e =- ro . 
- " * 


Av I EH S ISSN ^ t^v ^w 


v 


~ ore BW ct €» 


tion of starting torque and pull-out torque. 


THE ELECTRICIAN, MAY 1, 1914. 


These matters 


become of commercial importance at a load for which the trans- 
mission line efficiency is still high. Thus the regulation and 
not the cost of power for line losses 1s the feature on which the 
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and 3 Phase Lines. For Single Phase 
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design of the line depends. This is true also in the case where: 
the supply voltage is varied so as to keep the receiver voltage 
constant, and in cases where feeder regulators are employed to 
obtain steadier voltage, since voltage variation, no matter 
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4n what part of the transmission system, is the chief disad- 
vantage encountered in alternating-current. work in delivering 
heavy loads. The only exceptions are probably in very short 
distribution lines where the heating of the conductors is notice- 
ahle, and in certain transnussion svstems where the voltage at 
all points is held constant by the employment of synchronous 
‘condensers. 

The chart described in this article, for finding the regulation 
‘of an overhead alternating-current line, is practically sef- 
explanatory. A straight-edge is placed across the chart from 
the point on the left corresponding to the spacing of the con- 
ductors to the point on the right corresponding to the resis- 
tance of one conductor per mile. The regulation factor V 
Js then read directly from the chart for the power factor of load 
considered. This factor V is the change in received voltage 
per total ampere per mile of line, due to the lme impedance. and 
from it the regulation of the line can be quickly found with a 
slide rule according to the instructions on the chart. Accord- 
ing to the usual practice, the regulation Is expressed as a per- 
centage of E, the received full load voltage. The regulation 
obtained is that of the line alone and does not include that of 
transformers or protective reactance coils. 

With transmission lines more than 30 or 40 miles in lemeth. 
the charging current, due to the capacity of the line as an 
electrostatic condenser, has an appreciable effect. and pro- 
duces a slightly higher received voltage than would otherwise 
be the case. Smee this effect is present at both no-load and 
full-load, it need not be considered in estimating the regulation. 
within the limits of accuracy and length of line mentioned on 
the chart. But allowance must be made for the chargine 
current in determining the line drop—that is, the difference in 
voltage hetween the supply end and the receiving end of a line. 
This is done very easily and accurately by means of the con- 
stant K, as shown on the chart. 

A chart similar to the one given herewith has been pub- 
lished in the author's work on © Transmission Line Formulas " 
(D. Van Nostrand Co., New York, 1913, and Constable & Co., 
London) However, in its original form the chart is rather 
unsuitable for use in Great Britain. as it is arranged for fre- 
quencies of 60 and 25 evcles and for conductors according to 
the American wire gauge. The present chart is arranged for 
frequencies of 50 and 25 cycles. and a few of the conductors of 
the standard wire gauge, commonly used for overhead lines. 
are marked on the resistance scale. Other conductors may be 
marked if desired bv the user of the chart. or the straisht-edze 
may be set to given values of resistance, thus making the chart 
applicable to all kinds of copper and aluminium conductors. 

In selecting a spacing point on the chart, one notes whether 
the frequency is 25 or 50 cvcles, and whether the conductor 1s 
of copper or aluminium. The spacing pomts are the same for 
both solid wire and cable. When the wires of a three-phase 
line are not spaced at the corners of an equilateral triangle. but 
are at irregular distances a, b and c from each other, the effec- 
tive spacing 


«4 


SEEN abe 


should be used. With regular flat spacing, where the middle 
conductor is at a distance « from the two outer ones. the 
equation for the effective spacing becomes simply 

s= 1-26a. 


]t makes no difference whether the plane of the wires with flat 
spacing is horizontal, vertical or inclined. The effective spac- 
ing of a two-phase line is the mean distance between wires of 
the same phase, and the distance betwen wires of different 
yhases is not considered. 

The problem mentioned in the first paragraph. of finding 
the size of conductor needed for a given load and a given regu- 
lation, is the converse to the problem discussed above. of 
finding the regulation of a given line. A direct solution of this 
converse problem cannot be obtained by any method of calcu- 


lation. Hence an important advantage of the chart is that it 
solves directly this very practical and useful problem. First. 
V is found from the formula printed on the chart. Then 


à straight-edge is placed on the chart through V, and the, 
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point for the spacing to be used, and the required size of con- 
ductor can be seen at a glance on the resistance scale at the 
right. 

An equation Js given on the chart for solving another con- 
verse problem—namely, that of finding the kilovolt-amperes 
which can be transmitted over a certain line with given regula- 
tion. Examples of the various classes of problems are ap- 
pended to show the method of operation, and also the range and 
accuracy of the chart. 

PROBLEM 1. 


Find, by means of the chart, the regulation and the line drop for the 
following case :— 


OT UND 136 2 ec hs datos duas eU eden 166 miles 
SACIE ir rN ARN EA S ft. 
"marii ME 7 1 alumuntuin cable, S.W.A. 


(That is, à cable made up of seven No. EE wires, stardari! wire gauge.) 

Load, measured at receiving end, 4.000. k.v.a 66.000 volts, 85 per 
cont. power factor, three-phase, 50 cycles. 

Lay astraight-edye from the 8 ft. spacing point for 90 evcles, aluminium 
conductor, to the point on the resistance scale for 7 1} aluminium cable. 
It is found to cross the 85 per cent. P.F. line at the reading 1190. Then, 
by the formula on the chart, 

100,000 ~ 4,000 * 100 - 7-190 
€6,000 -. 66,000 

The regulation, calenlated according to the standard hyperbolic trans- 
mission line theory, is E009 per cent., and so the error involved in asing 
the chart is less than one-fifth of 1 percent, of line voltage. 

The per cent. Bine drop. according to the chart, is 

10-9-- 100 - 1-50 (3,, 94 per cent. 

The line drop as calculated is 9-45 per cent. and the error due to the 

chart is, therefore, Jess than one-tenth of 1 per cent. of line voltate. 


Per cent. regulation -JU per cent. 


: PROBLEM 2. 
Find the size of copper required to vive approximately 8 per cent. volt- 
ave drop in the following case :— 
benoethli-of ine ccesurgovenn conn ienintpwcaceetesssetac aeS 12 niles 
Regular flat spacing, wires 4 ft. apart. 
Load. measured at receiving end, 800 k.v.a., 70 per cent, power factor, 
11.000 volts, two-phase, 25 eveles, 
First. tind V from the formula on the chart. 


V S. 11.000 6 11.000 AQ: 
100.000 > 800- 12 
The effective spacing is 1-26 + 4, or 5-04 ft. The proper spacing point 
will, therefore, be just below the spacing point for 5ft.. copper conductor, 
25 evcles, Lay a straight-edge from this point to the reading 1-008 on 
the line for 70 per cent. power factor, and it is found to cut the resistance 
scale at 1:30 ohms per mile, The nearest size of copper is seen to he No. 4 
wire SWAG, 
PROBLEM 3. 
Find the kilovolt-amperes which can. be delivered by the following 
single-phase line with 10 per cent. regulation ;— 
Bee ei Ts oes eo canteen toast ee Goat hd ade ces data 
IIO CT 1) ft. 
CORQUCIOR Sivisaeceencse ess Ean EDS No, 4 copper wire, S.W.G. 
Character of load (measured at receiver end) 2.200 volts, 90 per cent, 
P.F., single-phase, 50 eveles. 
From the chart, V. 1-035. 
Then, using 2V because the line is single-phase, 


10% 2.200 - 2.200 es 
=107 k.v.a. 


Kilovolt-amperes 
Cn TAPERS 160,000 «2:27 1:135 


1,200-volt High-speed Passenger Locomotives.— O win to 
the rapid increase of business on the Oakland, Antioch & 
Eastern. Railway it has been necessary to place in operation 
two 62-ton continuous-current locomotives to deal with the 
heavy through passenger traffic between Ban. Francisco and 
Sacramento. According to the " Electric Railway Journal ” 
each of these locomotives is capable of hauling five passenger 
cars, Weighing 37-5 tons each, on the level at 56 miles per hour. 
The locomotives are composed of two articulated trucks each 
having six wheels, four of which are drivers, making a total of 
eight drivers per locomotive. Each group of wheels consists 
of two pairs of driving wheels and one two-wheeled radial truck 
has an independent frame. The cab is mounted on a separate 
frame, which is supported on the truck frames by eight spring- 
loaded friction plates, no draw-bar pull being transmitted 
through the cab. The cab centre pins carry no weight, and are 
used simply to maintain the position of the cab with respect fo 
the trucks. | 
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ELECTRICITY SUPPLY IN MACCLESFIELD. 


Until the middle of last vear a description of the position of 
electricity supply in Macclesfield could be given in the two 
words: "gas obstruction." Here is its history: About 10 
years avo the Corporation acquired a provisional order, but 
In spite of the fact that it was from time to time renewed, the 
gas interests on the Council were strong enough to prevent any 
real progress being made. Seeing that the gas undertaking 
handed over in relief of the rates annually an amount equal to 


Fic. 1.—VIEW OF THE GENERATING PLANT AND SWITCHGEAR AT MACCLESFIELD, 


| 
| 
| 
| 


a ls. 3d. rate it is perhaps not surprising that it was popular. | 


but nevertheless those of the town's inhabitants who wanted | 


cheap electricity could not get it, and finally the Board of 
Trade, seeing how matters stood, revoked the order after 
Mr. W. Newbiggin, the vas manager, had reported that 
the Council would lose an annual sum running into four figures 
by initiating electricity supply. Matters then lay dormant 
for a time. Subsequently the New Macclesfield Electricity 
Supply Co. obtained a provisional order in 1911, 
but azain. such it would appear is the soporific 
effect of the Macclesfield atmosphere. nothing 
wes done until the time allowed for laying mains 
in the compulsory area had nearly elapsed. The 
company was then suddenly reconstructed, and 
with Mr. A. I. S. Baron. as managing director, 
matters have vone quickly forward. 

Under the terms of the order the mains had to 
be laid in August, 1913. An extension was, how- 
ever, obtained, and they were eventually put down 
by the end of November. The contracts for the 
buildings and station equipment were let at the 
end of July, and the engines were erected in 
January. 1914. A publie supply was first given on 
April 18th, 1911, and on the same date Maccles- 
held lost the distinction of being the only 
manufacturing town of over 5,000 inhabitants 
which did not possess a public electricity 


were originally purchased, and which are now running 
Macclesfield, 1t should be mentioned, is the centre of the silk 
industry, and contains numerous factories of many floors. 
In the past the whole of the machinery in a building has been 
driven, in many cases, from one large engine. in spite of the fact 
that each floor may have been under different ownership. 
With the introduction of electricity supply it is to be hoped 
this state of things will be changed. 

The plant at present installed consists of 
two Diesel oil engines of the vertical three- 
cylinder type, manufactured by Messrs. Hick 
Hargreaves of Bolton. Each of these has an 
output of 240 B.H.P., and is capable of a 10 
per cent. over load. Their speed is 250 revs. 
per min., and they are coupled direct to a 
continuous current multipolar shunt wound 
160 kw. generator, supplying continuous 
current at 470 volts. They were manufac- 
tured by the General Electric Co. A third 
engine is on order of 350 B.H.P. output. This 
will be coupled direct to a 230 kw. generator, 
and should be ready for running in July 
next. 


The switchboard, which is on a separate 
gallery by itself, is some 30 ft. long by 7 ft. 
high, and consists of 10 white Sicilian polished 
marble panels secured to angle iron frames. 
It stands 4 ft. 6 in. awav from the wall, and 
the back is closed at either end by expanded 
metal doors which are kept latched. The board 
was also supplied by the General Electric Co. 
No. 1 and 2 panels control the generators and contain one 
double pole Salford circuit breaker, with overload trip and 


"reverse current attachment; one 10in. dial moving coil 
ammeter reading to 500 amps. and one similar voltmeter: 
reading to 600 volts; one shunt regulator with 40 contacts 
operated from the front of the board by hand wheel; two 
porcelain voltmeter fuses: one double pole 400 amp. double 
pole throw over Witton switch. At the back of the board is a 
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D Fic. 2.—ViEW OF THE EXTERIOR OF THE MACCLESFIELD STATION, SHOWING THE 


We understand that the prospects for elec- 
tricity supply in Macclesfield are good. For 
n spite of the fact that, as might naturally 

he expected, a number of firms have installed their own 
plant, they seem to be quite willing to come on to the 
mains, and indeed the first consumer is a man who has an 
Installation of 15 motors. He has agreed to take 100,000 units 
a year from the Company. Indeed the prospective demand 1s 
So ureat that the Company have already felt it expedient to 
order a 350 H.P. set in addition to the two 250 n.r. sets which 
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double set of ‘bus bars. so that one generator can supply any 
one or two feeders, whilst the other can supply other feeders 
if required at any time. No. 3 panel is for the balancer. and 
contains two 10 in. moving coil ammeters, central zero. reading 
150/0/150 amps.; one two-way double-pole circular volt 

meter switch ; one non-automatic balancer starter ; one 100: 
ampere double pole double throw switch; one common 
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regulator for the field of the two machines ; two 800 amp., 
180 volt, two wire clock tvpe Aron switchboard pattern watt 
hour meters; one 100-ampere copper link for the neutral. 
No. 4 panel is for the booster motor and middle wire and 
contains: one 10in. moving coil ammeter reading to 50 
amps., one ditto, reading to 100 amps., central zero pat- 
tern; one 20 amp. single pole circuit breaker connected 
through to earth: one 50 amp. double pole double throw 
switch complete with double pole set of 50 amp. bobbin type 
fuses; one 480 volt double automatic starter; one 20 amp. 
central zero recording ammeter of the pen and ink type; 
‘one 20 amp. earthing resistance. No. 5 is a battery booster 
panel and contains: one 50 amp. single pole overload and 
reverse current circuit breaker; one 100 amp. single pole 
overload circuit breaker connected in the battery discharge 
circuit ; one 10 in. central zero moving coil ammeter reading 
150/0/150 amps. ; one 10 in. voltmeter reading to 500 volts : 
one 3-wav double pole voltmeter switch ; two 100 amp. single 
pole double throw Witton type switches ; two 240 volt charge 
and discharge ampere hour meters double dial ; one shunt regu- 
lator. No. 6 panel is exactly similar to No.5. Nos. 1. 8, 9 and 
10 panels are all similar. They are feeder panels and on each 
is mounted : two 300 amp. single pole overload circuit breakers ; 
two 10 in. moving coil ammeters reading to 400 amps. ; two 300 
amp. single pole switches ; one 100 amp. “copper link for neutral : 
two 300 amp. lightning arresters ; ; two 300 amp. choking coils ; 
one 250 amp. 480 volt Aron clock tvpe watt hour meter. On 
the top of the board is an ornamental scroll work containing 
two 121m. scale illuminated dial sector pattern voltmeters, 
reading to 600 volts, and two ditto reading to 300 volts. 

Besides the generating sets there is in the engine room a 
three-wire booster for charging the accumulators. This 
consists of a continuous shunt-wound 470-volt motor with 
commutating poles running at 970 revs. per min. This 
motor is placed in the centre of a combination bedplate 
and is coupled direct on either side to a multi-polar generator 
with commutating poles. Each generator is wound for 100 
to 50 amps. and "80 to 115 volts. There is also installed a 
compound wound balancer for balancing the two sides of the 
three-wire svstem, and consisting of similar multi-polar 
machines, each wound for 235 volts, 68 amps., and running 
at aspeed of 850 revs. per min. These sets were manufactured 
by the General Electric Co. Fig. 1 is a general view of the 
engine room showing both generators and the switchboard. 

A set of accumulators manufactured by the Tudor Accumu- 
lator Co. has also been installed, consisting of 258 cells of 11 
plates—five positives and six neyatives—the battery having a 
capacity of 570 ampere-hours at the 10-hour rate, and being 
capable of discharging in one hour on emergency at 288 amps. 
The feeder and distribution cables, which are three-core paper- 
insulated lead-cover steel- armoured, were manufactured by 
Messrs. P. Pirelli. They have been mostly laid under the foot- 
paths, and radiate to and from feeder pillars, one at the Town 
Hall, one at Park Green, and another at Waters Green. The 
pillars are of a neat design and each contains suitable double- 
pole fuses inserted in the distributors radiating therefrom. 

Special arrangements have been made for water for circu- 
lating round the jackets and for handling fuel oil. A weir, 
as shown in Fig. 2, has been put across the bed of the river 
Bollin, so that the water is diverted into a settling basin, which 
-overflows into a second basin, from which the water is drawn 
by an electricallv-driven centrifugal G.E.C.-Holden & Brooke 
pump with a capacity of 3,000 gallons per hour. The pump 
lifts the water to a high level tank about 30 ft. above the river 
bed, the water for circulating falling by gravity through the 
jackets of the engines and discharging into the river Bollin. 
Across the river from the power house, and on a bank about 

16 ft. above the former is a siding of the North Staffordshire 
Railway. Here the fuel oil is brought in railway tank waggons, 
.each holding about 10 tons, and through a flexible hose, which 
is coupled to the waggon and attached to a 4 in. pipe supported 
‘on a beam stretching | across the river, falls by gravity into two 

large steam boilers converted into storage tanks each of 20 tons 
„capacity. From the tanks the oil is drawn by means of an 
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electrically-driven centrifugal G.E.C. Balcke pump, having a 
capacity of 2,000 gallons per hour, and lifted into a tank level 
with the eaves of the builiding, whence it gravitates to the 
smaller automatic tanks, which are placed at a suitable height 
for supplving the engines. The exhaust gases from the 
engines are taken through bathed silencers into a silencer pit, 
and thence bv large cast-iron pipes up above the eaves of the 
building. A 10-ton travelling crane is also installed. The 
power house is lighted by means of 1 watt electric lamps. 

The floor of the engine room is laid with encaustic tiles, and a 
dado has been formed round the walls with white vlazed 
briquette tiles, with green plinth and dado mould. The ware- 
houses, which originally stood on this site, &c., have been con- 
verted into offices, motor-room and workshop, the position 
formerly used by the drvsalters being ae for the mstalla- 
tion of accumulators. Mr. R. M. Carr, late Electrical Engineer 
at Leek, takes up the post of Resident Engineer in Macclesfield. 

We have to thank Mr. A. I. S. Baron, M.LE.E., managing 
director and chief engineer of the New Macclestield Electricity 
Co., for an opportunity of publishing the above information, 
and for the photographs illustrating the article. 


ELECTRIFICATION OF RAILWAYS AS AFFECTED BY 
TRAFFIC CONSIDERATIONS.* 


BY H. W. FIRTH. 


(Concluded from page SS.) 


Fig. 1 shows the week-day suburban passenger traffic of Liverpool- 
street Station, and gives not only the number of passengers per hour, 
but the seats per hour also. It shows, incidentally, that over a period 
of one hour, a greater number of seats is provided than is required ; 
but it must not be taken from this that there is not some overcrowd- 
ing of individual trains. Whatever system of traction be employed, 
there are almost bound to be some trains which are overcrowded. 
This is especially the case with the last of a series of trains arriving 


at the terminus before a given time in the morning and by which 


cheap fares are available. "The last of these is certain to be over- 
crowded even if a frequent service be given immediately before. 
The curve shows the bad load factor of London suburban traftic. 
It is the average daily business, and does not, in fact, deal with what 
is the worst pcriod—Saturday between | p.m. and 2:30 p.m. Liver- 
pool-street Station, for example, deals with, in round figures, 200,000 
passengers per day on average week days, approximately 100.000 
arrivals and 100,000 departures-—i.e., an average of, say, 4,150 per 
hour in one direction ; but in the busiest hour, 1 p.m. to 2 p.in. on 
Saturdays, the number of outward suburban passengers is approxi- 
mately 36,000, dealt with, of course, not on one line of rails, but to 
some extent on three. The inward traffic at that time is small, 
and the maximum number of passengers in one hour “up” and 
" down," main line and suburban, is about 38.000. The ©“ daily 
passenger load factor ` of Liverpool-street Station is, therefore, 22 
per cent. approximately. "The load factors of other similar termin 
are of the same order, and in some cases lower. 

The question of load factor in transportation is one of peculiar 
interest to this Institution. It may here be mentioned, as showing 
the wisdom of those responsible of running the motor omnibuses, 
that the “rush hour” service is not much greater than the service 
during normal hours. This is excellently brought out in Plate 3 of 
the report of the London Traftic Branch of the Board of Trade, 1912. 
in which a diagram is given comparing the normal and “ rush hour ~“ 
services on the tubes and the motor omnibuses. The proportion 
betwecn the number of seats operated by motor omnibuses at times 
of average traffic and those operated at " rush hours " is roughly 
0-9—i.e., the number of seats run at average times is 90 per cent. of 
the number run at peak time. Unfortunately, the 1913 report does 
not give a corresponding diagram, and the number of motor omni- 
buses has very largely increased since 1912. The author thinks, 
however, that the relation between the average and peak seating 
capacity operated remains much the same. Mere observation shows 
that the ratio is far higher than in the case of railways. The omni- 
buses evidently do not lay themselves out to cater for peak-load 
business, 

Suburban passengers fall into two great classes—(1) season-ticket 
holders, (2) ordinary passengers—and the relationship between the 
numbers of each is an indication of the character of the trafic. 


* Abstract of a Paper read before the Institution of Electrical Engi- 
neers. 
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cooking, heating and other non-peak load business, and to supply the 
peak by existing plant of comparatively high running cost rather 
than to instal new plant purely to deal with peaks. The economical 
way to deal with a traffic problem of the nature shown in the curve 
appears to depend on precisely similar considerations. | 

The improvement of the load factor of suburban services depends, 
in the author's opinion, largely in the possibility of developing 
through-running, and also on the provision of a frequent and quick 
service during “ non-rush hours," which can be given economically 
only by electricity. An interesting experiment in what electrical 
engineers would call “ restricted-hour service ” is the institution by 
the Metropolitan Railway of ladies’ season tickets available only 
after 10:30 a.m., when the morning peak is over. No doubt some- 
thing may be done in this direction to improve the passenger load 
factor in the same way as electric-supply load factors have been 
increased by encouraging cooking, heating and power demands, 
although the nature of the locality served by the railway may affect 
the possibilities in this direction. The author would like to point 
out that in considering the increased traffic obtainable by elec- 
trification, two factors must be considered: The frequency and 
convenience of the existing steam “ non-rush hour ” service and the 
nature of the business, particularly whether urban or terminal. 
It must not be assumed that the excellent results as regards increased 
traffic that have been shown on some electrified lines can be repro- 
duced in all cases, as in some of these cases the steam all-day service 
previously given was very irregular, infrequent and slow. Where, 
however, efficient all-day steam facilities are given, the same pro- 
portionate increase by electrification cannot be looked for. This is 
balanced, however, by the fact that in those cases (and they are more 
numerous than some people think) where a good steam all-day 


Brosdly speaking, the season-ticket traffic is peak-load traffic, whilst 
the “non-rush hour " traffic is very largely ordinary ticket passen- 
gers. It is this latter traffic which has suffered most severely by 
road competition, owing to the poor and infrequent steam service 
given on some lines at '' non-rush hours " and the lack of through- 
running to shopping and amusement centres. The latter point is 
of great importance to this class of passenger, but the season-ticket 
traffic does not feel it to thesame degree, hevause it is almost 
entirely business traffic, and to a large extent chooses its residential 
euburb with regard to the convenience of the terminal station to its 
business centre. It is also of importance to arrive at business at a 
definite time, and & railway service is more reliable in this respect 
than road transport. But the “ non-rush hour " business is mainly 
quite different in character, being more of the nature of shopping, 
theatre and social traffie, which requires to be carried to various 
portions of the metropolis, and is not content to be landed at a 
terminus and have then to take an omnibus or tube when an 
‘omnibus can usually be found giving a through-service from the 
suburb to any portion of London. Further, this traffic is not tied 
rigidly, like business traffic, to arrival at a definite hour. It is in 
this section of the suburban business where trunk railways have lost 
ground, while the season-ticket business tends steadily to increase. 
Some interesting figures are given in the 1913 report of the London 
Traffic Branch of the Board of Trade as to the growth of ordinary 
ticket receipts and season-ticket receipts on the larger railways 
entering London. These figures show that ordinary ticket receipts 
have increased from £10,824,897 in 1906 to £11.029,573 in 1912, an 
increase of 1-9 per cent. Season-ticket figures for the same period 
have increased from £1,694,198 to £1,865,832, an increase of prac- 
tically 10 per eent. These figures include all travel on the railways 
dealt with, and therefore are only a rough guide to the situation. It 
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Fig. 2.—GREAT EASTERN RAILWAY. LIVERPOOL STREET TERMINUS. 
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service is provided, it is only at a very high cost of working, and oa 
the whcle, therefore, electrification is likely to show better results ; 
but in this case partly by an increase in the business and partly by a 
decrease in the operating cost, rather than by an increase of business 
only. Where the business is urban in character, or,where through 
running on to an urban system can be achieved, the increase in all- 
day business can undoubtedly be made very great by adequate 
facilities ; but, where the service is terminal, the increased business 
obtainable, even by increased frequency, is not likely to be of quite 
the same magnitude. The nature of the district served has also to 
be very carefully considered in estimating the possibilities of increased 
traffic. Obviously, in a case such as the Liverpool-Southport line, 
the possibilities of all-day traffie between a large business town and 
an important seaside residential and pleasure resort with a 
very eligible residential district throughout the entire route, are 
enormous, and depend simply on an adequate service. The 
conditions for an electric line are in such cases at their best, and such 
districts can only be properly served electrically ; but the results 
from a radial line serving a number of purely residential suburbs 
cannot be expected to be of quite the same order except in certain 
cases, as, for example, the traffic between London and Crystal 
Palace, where, again, there is important all-day traffic to be secured 
as well as an exceptionally rich residential neighbourhood to be 
served. In this respect, again, the situation is similar to that of 
electric power supply where the nature of the district supplied may 
considerably affect the possible development of off-peak supply. ` 
The broad distinction in operating features between steam and 
electric traction is that steam is expensive in running costs but eheap 
in capital charges, while electricity has the reverse characteristics, 


is well known, however, and has been referred to by several railway 
chairmen at company meetings, that the season-ticket receipts have 
grown while the ordinary ticket receipts from London suburban 
traffic have actually decreased in many cases. The return on the 
investment necessary for electrification must be looked for in the 
increase of the “ non-rush hour " traffic far more than in any further 
development of the peak, involving greater capital expenditure and 
worse operating conditions. If the railway traffic which is illustrated 
in Fig. 1 be electrified, its power demand will be represented by a 
similar curve and load factor (really rather worse, as car movements 
will increase the peaks). Fig. 2 is a curve for Liverpool-street 
Station showing combined “ up” and “down” passenger move- 
ments for suburban services, as well as the combined “ up” and 
" down " seats run both in booked passenger trains and in car trains. 
It emphasises the very large unremunerative peak of empty car 
movements which must of necessity be run at '' rush hours," and 
shows how this dormitory business of London employs for two 
limited periods per day a seating capacity otherwise largely idle, 
and even during these peaks there is a large amount of light mileage, 
as the traffic is almost a'l in one direction, and the trains, the cfore, 
run empty in the other direction. 

Let us consider how the electrical engineer would handle a similar 
load curve in the case of power supply. There is no question that 
if money is no object it is well to have the most efficient and modern 
plant for the whole load, but there are miny supply businesses where 
the peak is dealt with by older plant, or older stations, not as efficient 
or modern as is to be desired for the continuously running plant. 

The two methods available for dealing with an electric power- 
supply load of this nature are to increase the load factor by obtaining 
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On heavy peak traffic the electric equipment required cannot save 
sufficient in operating expenses during the comparatively short use 
possible to meet the increased capital charges, in exactly the same 
way as many power stations cannot show a return on the investment 
required to provide modern plant of high operating efficiency for & 
peak which does not last long enough to enable these operating 
savings to offset the increased capital charges. As steam can deal 
economically with rushes and electricity economically with steady 
high-load-factor traffic, the logical solution of a traffic problem such | 
as is presented by the curve in Fig. 2 would appear to be to perform 
the lower solid part of the curve electrically, leaving the peaks to be 
dealt with by steam. This solution may at first sight appear im- 
praeticable, and probably would be so in many cases; but the 
author is of the opinion that, logically, it seems to be sound, and at 
any rate is certainly worth investigation in a number of cases, The 
difficulties are mainly terminal working of locomotives and combined 
working of steam *‘ rush-hour " trains superimposed on a regular 
electric service. It may be stated at once that such a solution could 
only be considered in the case of a line operating a considerable 
steam business apart from its suburban traffic. In this case the cost 
of providing for repairs to the steam plant which might be used for 
suburban peak business would be small, and the organisation of 
the working might be arranged to fit in with other steam services. 
It might not be desirable to operate such à system for a purely 
suburban railway having no general trunk-line traffic. On a line, 
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say, 10 miles long, having only two tracks, it would appear to be | 
impossible to work a service like this; but on a radiating system 
running intoa terminus with many platforms, the authoris of opinion 
that it appears worthy of study, more especially in cases where the 
peak load of main-line business does not normally coincide with that 
of suburban business, and many of the steam "rush-hour" trains might 
be accommodated on the relief or main lines as they are at present. 
It must not be forgotten that * rush-hour " suburban business is 
largely “ non stop." For example, an '* up " morning ** rush-hour `” 
train often picks up its full load at two or three stations—in some 
cases onlv at one station—and then runs through to the terminus, 
giving precisely the best conditions for steam working — In services 
such as this the superior acceleration of electric trains has not the 
opportunity of showing much advantage, and the schedule speed 
of steam trains on such runs not hampered by frequent stops is as 
good as can be made by electric trains, especially by such electrical 
equipments as are best fitted by gear-ratio considerations for per- 
forming frequent-stop services. Although the difficulties of working 
the locomotives would be considerable, they would be no more than 
they are at present. The electric service, being of a regular nature, 
could be quite well worked at the terminus into a very small number 
of platforms, and the extra carrying capacity given by the electric 
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trains might enable the “ rush-hour " steam trains to be slightly- 
reduced in length and weight, and thus to have better acceleration,. 
or alternatively to be reduced in number. The terminal facilities 
for a mixed traffic of this nature would, of course, be greatly im- 
proved if the electric trains could be arranged to run through on to: 
urban distributing systems, and not to terminate at the stcam ter- 
minus. The handling of the two classes of trains through compli- 
cated junctions would be difficult if there were very frequent 
stoppages (due to signal checks) of the steam trains, as, owing to: 
their slow acceleration, the latter require a long time to pick up: 
speed again. The provision of '* run round ” lines at some points to 
enable a steam non-stop train to pass an electric train at a station 
would enormously improve the flexibility of the service, and might 
do a good deal to enable such a combined service to be operated. It 
would be equally valuable in all-electric services where any of the 
trains are run non stop. This solution would seem to be particu- 
larly attractive in cases where physical connections with distributing 
urban lines already exist capable of taking a vortion of the traffic 
large enough to deal with the all-day business. 

A very interesting case in point (all steam worked, however, at 
present) is provided by the London traffic of the Great Northern 
Railway, which line has a very heavy suburban business. There is 
& physical connection from the Great Northern Railway just north 
of Kings Cross terminus to the Metropolitan widened lines, 
which are used by the Great Northern and Midland Railways 
jointly to Moorgate-street. A study of the 
Great Northern suburban services will reveal 
the fact that a more or less steady through- 
connection between suburban points and Moor- 
gate-street is given, but that the ''rush-hour " 
traffic is largely dealt with by trains terminating 
at King's Cross. The 1913 Report of the London 
Traffic Branch of the Board of Trade gives the 
following number of suburban trains arriving in 
London up to 10:30 a.m. : King's Cross 44 and 
Moorgate-street (G.N.) 33. The difference be- 
tween the two curves of traffic is well illustrated 
in Fig. 3, curves 3 and 4. Probably even under 
electrification conditions the “ rush-hour ” traffic 
would be too large to be entirely dealt with to 
Moorgate-street, but a very attractive, yet cheap, 
solution in the case of the Great Northern Rail- 
way would appear to be to electrify a steady 
regular service of reasonably small trains to Moor- 
gate-street, leaving the steam trains to deal with 
the peak loads as at present. It may be urged 
that the tendency would be to overcrowd the 
electric trains and leave the steam trains less. 
well filled; but the author does not think so, 
because obviously the electric trains would be 
used for the stopping traffic (for which they are 
so much more suitable than steam trains can 
possibly be), leaving the ‘‘ rush-hour " terminal 
steam trains to do a service which would give, 
perhaps, not such facilities in intermediate service, 
but still as good a schedule on the longer runs as 
10 11 12 1! could be provided electrically. Figures confirm 

Midnight. the impression that the terminal business at 
Kings Cross is composed of the more or less 
non-stop trains, while the Moorgate-street, con- 
nection gives a more distributed service. u 


A train of 780 seats will weigh, with passengers and electrical 
equipment, some 320 tons. Such a train operating at a schedule of 
speed of 22 miles per hour with station stops 0-9 mile apart, ll 
demand an average load at the power house of 500 kw. The 128 
trains necessary to run the bottom portion of the curve in Fig. 3 w ill, 
therefore, make an average demand of 14,000 kw. The momenta 
peak load will be, say, 17.500 kw. With 12 additional trains running 
(assuming the lowest number required for the peak), i.e., a total « f 
40 trains, the figures will be : average load at power station 20,000kw*., 
momentary peak at power station, say, 25,000 kw. An increase im 
the number of trains from 28 to 40 necessitates an increase in the 
momentary peak of 7,500 kw., or 43 per cent. It may, therefore 
be taken that additional plant of about 8.000 kw. capacity would be 
required, which would cost, say, £10 per kilowatt, or £80,000, Interest 
and depreciation at 10 per cent. is £8,000 per annum. The number 
of train-miles run by these 12 trains during peak times is 336,000. 
The capital eharges on the extra power station plant are, therefore, 
5-7d. per train-mile. The capital charges on the electrica] equip- 
ment of the rolling stock have already been stated, on the basis of 
28,000 miles per train per annum, as 8:6d. per train-mile. The total 
capital charges may, therefore, be stated as 143d. per train-mile. 

As the service is assumed to be, to some extent, of a “ non-stop. "" 
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character, 80 watt-hours per ton-mile can be assumed as a reason- 
able figure (certainly not too high) for such a service. A 320-ton 
train will, therefore, require about 25 units of electrical energy per 
train-mile. Assuming the cost of energy to be 0-3d. per unit (ex- 
cluding capital charges) the cost of energy per train-mile will amount 
to 7-5d. Adding the cost of the motormen's wages and the repairs 
and maintenance of the rolling stock electrical equipment at, say, 


4-5d. per train-mile, the operating cost per train-mile will be 11-5d.. 


So that including the following: rolling stock equipment capital 
charges 8-6d. ; power station equipment capital charges 5-7d. ; opera- 
ting costs 11-5d. ; the total cost per train-mile at peak times equals 
25-8d., or approximately 26d. This figure is obtained without in- 
cluding any capital charges for sub-station plant or transmission 
cables, or for third rail or other contact conductor, or any operating 
cost for the maintenance of the third rail, &c., and it is, therefore, 
unduly low. 

The cost of operating by steam such a peak service as that shown 
would not be more than 15d. per train-mile, so that electrical opera- 
tion at peak time shows an increase of lld. per train-mile without 
charging to it all the items that it should bear. On 336,000 train- 
miles per year the additional cost in round figures is £15,000 per 
annum. These figures are not put forward as estimates of the 
actual costs to be expected in any given case, but for the purpose of 
comparing the conditions of steady load traffic as against peak load. 
As regards the steady portion of the cuvre the position is obviously 
quite different. For example, the charges on rolling stock equip- 
ment, assuming 60,000 train-miles per train per annum, are reduced 
to 4d. instead of 8-6d. Power station capital charges would be 
reduced in approximately the same proportion, while the cost (per 
unit) of generating the energy would be considerably lower than at 
peak time. A reduction in the number of cars forming the train 
does not reduce the cost of steam haulage proportionately to the 
reduction in weight, while with electric operation the operating cost 
varies more in proportion to the size of the train, 80 that if the size 
of the train be halved and the number of trains be doubled the cost 
will be of the same order except for motormen's and guards’ wages, 
which are, per train-mile, practically the same whatever the length 
of train. By electric operation during “ non-rush " hours (so far 
assumed as performed by trains of the same length as those used at 
peak times) the cost of operation can be reduced by shortening the 
trains where possible while retaining the sam? frequency. Such 
comparatively good-load-factor working as results from leaving the 
peaks to steam can, therefore, be made at small extra cost much 
more attractive by electric working, at any rate at an extra cost 
almost certain to be more than wiped out in any average conditions 
by the increased earnings due to the more attractive transport. In 
this kind of work electric traction can make an unanswerable chal- 
lenge to steam working from the operating and financial point of 
view, but on " rush hour" traffic of intense character for a short 
time the figures given show that the elcctrification of peaks of a 
traffic load curve such as is shown in the figure, can scarcely be a 
financial success at present fares on the basis of providing a seat for 
every passenger at '' rush hours." 


PHYSICAL SOCIETY. 


At the meeting held on Friday, March 27, 1914, at the Imperial 
College of Science, Prof. Sir J. J. THomson, O.M., F.R.S., President. 
in the chair, a Paper on 


“A New Type of Thermogalvanometer ” 
wa: read by Mr. F. W. JORDAN. 


The puff of air from an orifice in an air chamber when the air 
within is suddenly heated is utilised in this instrument to detlect a 
small suspended vane. The current to be measured is made or 
broken through a heater of small thermal capacity in the air chamber 
and the outrush or inrush of air through the oritice delivers an im- 
pulse to the vane. The disturbing effects of extraneous heat and 
pulsations of external pressure are eliminated by a compensation 
method. In one instrument of this type the sensibility was 4 mm. 
Per microwatt and the extremity of the throw of the vane was 
attained in 2 seconds. 


Dr. W. H. EccrEs said a good deal of work had been done with con- 
vection galvanometers, but Mr. Jordan was the first to measure the 
pulses produced by suddenly heated filaments. About nine years ago he 
ad made some small instruments consisting of a fine filament connected 
to heavier leads and mounted in a small glass tube suitable for insertion 
In the ear. If an interrupted current passed through the filament the 
observer could hear every pulse produced. The instruments varied in 


sensitiveness. One, which had a platinum filament of 12 ohmsresistance, 
could detect 0-0025 ampere, while another, with a platinised quartz 
filament of 900 ohms, could detect 0-00003 ampere. 

Mr. W. DuDDELL thought the instrument was very ingenious. He 
asked if the sensitiveness could be increased to measure quantities of 
energy of the order of a microwatt. 

Mr. Jorpan, in reply, stated that the fibre was already extremely fine 
as the inertia was small. He thought the vane could be reduced con- 
siderably and the sensitiveness thereby increased without a serious 
increase in the time of swing. 


A Paper describing 


* An Instrument for Recording Pressure Variations due to 
Explosions in Tubes ” 


vas read by Mr. J. D. MonaAN. 

The object of this Paper is to describe a mechanical oscillograph 
fsr recording the pressure variations which accompany a gas or other 
explosion in an open tube. A light steel vane of rectangular form 
is employed and this is mounted parallel to the explosion tube in 
a cell presenting a lateral opening to the tube interior. Along three 
edges the vane is free, and along the fourth edge it is attached to & 
torsion wire. The vane is made to fit the cell as closely as possible 
round its edges without touching the sides of the cell. The diagram 
is produced by a style on a smoked paper strip wrapped around a 
clock-driven drum, and on the same strip is described a time curve 
by an electrically-driven tuning fork of known frequency. To make 
the instrument dead-beat a dash-pot is mounted on the front of the 
vane cell and attached to the style. 


The CHAIRMAN asked if the author thought all the phenomena shown in 
some of his curves were features of the original explosion, or if some of 
them were due to reflected disturbances from the walls and ends of the 
tube. 

Mr. R. APPLEYARD said the difierent types of curve shown by the 
author seemed anal- gous to the oscillatory and aperiodic ty pes of electric 
discharge. He asked if the author had tried damping with a magnet and 
copper plate. 

Dr. W. Watson expressed his interest in the instrument. He men- 
tioned, with reference to the statement that a diaphragm cannot be made 
to give a uniform scale, that with a corrugated diaphragm a quite uni- 
form scale of displacement against pressure could be obtained. He 
believed the author found it advantageous to have considerable inertia 
in the moving system, and he thought the inertia would play an even 
more important role in defining the extent of the vane's motion under 
the influence of a sudden expansion than the torsional control. He 
thought that the effect on the resultant curves of varying the inertia 
ought to be investigated. He supposed that in the curves shown the 
disturbance was com pounded of what he might call the organ-pipe effect, 
and another effect due to the time taken by the combustion wave to pass 
along the tube. 

The AUTHOR, in reply, said he had considered ‘electromagnetic dam'p- 
ing, but rejected it on account of relative cost. There were, however, 
grave objections to the use of the dash-pot, which undoubtedly modified 
the shape of the curves. There was no doubt that the resultant dis- 
turbances were compounded of a pressure wave along the tube and a 
surging of the gas as a whole. It was difficult to separate the effecta. 
In most cases—probably in all—the flame seemed to fast as long as the 
needle was vibrating. 


A Paper entitled 
“The Direct Measurement of the Napierían Base,” 


was read by Mr. R. APPLEYARD. 

The author described a simple apparatus intended to convey to 
students an idea of the way in which the base e of the Napierian 
logarithms enters into physical problems in a specific case of wide 
application. Asmalll^ngth of chain is allowed to hang from a loop 
of thread, and the remaining part of the chain is then pulled aside 
until the thread is at 45 deg. to the vertical. The curved portion 
becomes a true catenary when the angle between the vertical and 
curved portions of chain at the attachinent of the loop is 90 deg. To 
ensure that this condition is reached, the circle of eurvature of the 
catenary at that point is drawn, and this is found to have a radius 
equal to the vertical portion. In these circumstances, if the vertical 
length is taken as unity, and if its lower end is taken as origin, it is 
shown that e is the sum of the y-ordinate at .c.- L, and the length of 
curved chain between the point where that y-ordinate cuts the curve 
and the top of the vertical portion. The application of this result to 
a simple representation of the relationship and meaning of hyper- 
bolic functions was also shown, and it was urged that such functions 
should be studied from consideration of the catenary rather than 
from the hyperbola. 


The CHAIRMAN supposed the object of the Paper was to familiarise 
students with the properties of the catenary rather than the determina- 
tion of e. as this was so easily obtained from the formula. 

Dr. W. H. Ecc Les drew attention to a method of measuring e from the 
properties of the catenary, which the late Prof. Minchin used to set as a 
practical problem in the London University examinations. 
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THE ELIMINATION OF TELEPHONIC 
DISTURBANCES ON RAILWAYS. 


A subject which has been receiving more and more atten- 
tion during the last few years, and one on which a great deal 
still remains to be done, is that of telephonic disturbance 
due to electric railways, more particularly by railways on 
which single-phase currents are used. So far this difficulty 
has been met by methods chiefly confined to the elimination 
of harmonics on the one hand and to the treatment of 
telephone circuits on the other. It is well recognised that 
the harmonics are more important from a telephonic point 
of view than is the fundamental, and that the latter may 
give more trouble on telegraph than on telephone circuits. 
Attempts have been made, fairly successfully, either to 
produce pure sine waves or to eliminate the dangerous 
harmonics by providing suitable shunt circuits for them 
near the alternators. On the other hand, special devices 
have been introduced so as to neutralise the effect of har- 
monics on the telephones, and also special cables so as to 
eliminate the trouble. That the whole subject is somewhat 
complicated is shown by the work now being carried on by 
the Joint Committee on Inductive Interference authorised 
by the Californian State Railroad Commission. 

We publish this week a very interesting article describing 
important changes which have recently been made in the 
electrification of the New York, New Haven & Hartford 
Railroad, and which have an important bearing on this 
subject. We need scarcely remark that this railway is one 
of the most interesting in the United States from the elec- 
trical point of view, and has already provided a great deal 
of useful information. It has been felt for some time that, 
owing to the extension of the electrification on this railway, 
a higher pressure was desirable. Up to the end of last year 
the pressure was 11,000 volts. It was seen that double 
this voltage would be more suitable, and, while making this 
alteration, it was thought that electromagnetic disturbances 
in neighbouring telegraph and telephone circuits should, if 
possible, be eliminated. It would have been possible to 
supplement the number of neu:ralising transformers and 
other corrective apparatus so as to maintain the condition 
of affairs as it was, but this was felt not to be entirely satis- 
factory. Fortunately the raising of the electrical pressure 
and practically the elimination of electromagnetic distur- 
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bances have been effected by one and the same method of 
running the circuits, and, moreover, without a great deal 
of complication. Hitherto the railway had been run with 
a simple overhead system, single phase, with an earth 
return. The new system may be looked upon as consisting 
of two systems superimposed ; auto-transformers have been 
introduced with the midpoints earthed to the rail and the 
secondary terminals connected respectively to the trolley 
wire and to the feeders. By this means the pressure is 
raised from 11,000 volts to 22,000 volts, but at the same 
time the pressures from the teeders to earth and from the 
trolley wire to earth have not been altered, so that the 
electric strain on the insulation is not increased. The 
trolley wire, rail and feeder form, as it were, a three-wire 
circuit. At intervals auto-transformers are connected 
between the trolley line and the feeder with the midpoint 
earthed. Suppose now that a train is midway between two 
such transformers, currents will flow equally from each 
transformer, and the inductive effect of the two loops 
formed by the transformer, control wire, train connection 
and track will be equal and opposite; the currents in the two 
loops being equal and opposite, and the length of the loops 
being equal. If the trein is not at the midpoint the same 
reasoning applies approximately, as there will be a shorter 
loop on the one hand with larger current, and a longer loop 
on the other hand with a smaller current. We may, there- 
fore, say that the electromagnetic effect of the trolley wire 
and the track is practically eliminated, and since the trolley 
wire and feeder mav be placed reasonably near to each other 
their effect also is comparatively small. 
It must have been an anxious time when the actual 
-change over from 11,000 volts to 22,000 volts was made. 
Ün a railway systcm of the character run by the New York, 
New Haven & Hartford Railroad Company such a change 
is one of considerable difficulty. It was actually effected 
during about four hours on a Sunday morning when the 
traffic was the lightest and could be run by means of a 
certain number of stcam trains. During these few hours 
the whole system was shut down, the connections were all 
changed and the system was again put to work at the higher 
voltage. Owing to careful organisation everything passed 
off without a hitch in. a much shorter time than was 
expected, and the cngineers, under the supervision of 
Mr. W. S. Murray, consulting engineer to the Company, 
had the satisfaction of finding that the disturbances’ 
had been reduced to a minimum. In fact, it is stated 
that whereas up to that time it had always been neces- 
‘ary most carefully to adjust the compensating and other 
apparatus on account of inductive disturbances, it is now 
difficult to find any disturbing effect even when the 
apparatus is adjusted so as to detect it. We gather that 
the same system is to be used on the Pennsylvania Railway, 
which is one of the most important railways in the United 
States, and which, as was announced recently, has decided 
that the single-phase systcm is the best for its purpose. 
This scheme should certainly give an impetus to progress in 
single-phase undertakings, and will afford another weapon 
| with which to compete against the continuous-current 
‘s¥stem which has recently been making considerable headway. 


REVIEWS. 


Copies of the undermentioned works can be had from Tue ELECTRICIAN Offices, post 
free, on receipt of published price, adding 3d. for books published under 2s. Add 
10 per cent. for abroad or for foreign books.) | 


e— 0 Q—À — 


— 


Formule and Tables for the Calculation of Alternating- 
Current Problems. By L. Cour. (New York: McGraw-Hill 
Book Co.) Pp. x.+282. 12s. 6d. 

The author of this book is well known for the excellent work 
he has done in connection with calculating the inductance of 
coils and the capacity of antenne. In conjunction with Prof. 
Rosa he wrote in 1907 a classical Paper containing formule 
and tables for facilitating the calculation of inductance. He 
is, therefore, admirably qualified for the task he has under- 
taken, and we can congratulate him unreservedly on the result. 

The progress that has been made during recent years in 
simplifying and increasing the accuracy of the formule used 
in alternating-current calculations is fully appreciated by few. 
The great mathematicians say that Maxwell laid a sure founda- 
tion on which less gifted but industrious men could safely build. 
But they do not recognise the difficulties which practical 
men had to overcome in understanding Maxwell. Take the 
gigantic formula he gives for the attraction between electrified 
spherical conductors. Are we to accept this and use it ? The 
reviewer once wasted some weeks making calculations with it. 
Similarly with some of his other formule and a fortior? with the 
formule of other physicists. 

In 1890 the reviewer wound a cylindrical coil of wife, 
measured the self-inductance, and proved to his own satisfac- 
tion that the formula given by Hospitalier (correcting a mis- 
print, 4z:N?S/l) was wrong. He was unaware at the time that 
Lorenz had published the true formula 11 years previously. 
He only found this out some years later when he rediscovered 
and tested Lorenz’s formula. This illustrates his point. In 
1890 the practical man was surrounded by a multitude of 
formule, and the only way to find out which was correct was to 
work them out for himself. - | 

Mr. Cohen gives us the accurate formule simplified down as 
much as possible and invites us to use them. We feel certain 
that this will be for the advantage of the industry. The 
reader is not alarmed by the almost inhuman accuracy of some 
of the formule published by the Bureau of Standards, and the 
author has a happy knack of making it appear that alter- 
nating-current calculation is no more difficult than the first 
chapter in algebra—namely, the evaluating of simple alge- 
braical expressions when the variables are given numerical 
values. | 

In the first chapter the author shows how the resistance and 
eddy current losses in metallic conductors at various fre- 
quencies can be computed. The next chapter discusses the 
measurement of self and mutual inductance. We then have a 
valuable chapter on “ Capacity." The author recognises the 
vague and hazy ideas that electricians have on this subject, 
and so starts by carefully distinguishing the various kinds of 
"capacity." The fourth and fifth chapters are on “ Alter- 
nating-current Circuits ” and “ Transient Phenomena," and 
the final chapter discusses " Distributed Inductance and Capa- 
city." "These chapters form an excellent introduction to some 
of Steinmetz's and Kennelly's Papers. 

We are not quite convinced, however, that it is quite safe to 
allow electricians to run riot with the hvperbolic trigonometry 
of imaginary quantities. We have come across recently in 
technical Papers some very extraordinary formule, which we 
think can be of use to no one, as they admit of an infinity of 
answers and lead to all kinds of absurdities. The following 
kind of reasoning is not uncommon. 

We obriously have 


log c —low l 
r l )- olea) 


and, therefore, log( — 1) — log(1) = log(1) — log( — 1). 
But log] =0, and so, log(— 1)--0, and, therefore, 1-—1, or 
2 —0. 

The electricians (there are not many) who can see the fallacy 
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in this type of reasoning might with safety to themselves read 
some recent Papers which use this method. 

We have noted some misprints in the book, but nothing 
serious. On page 6 we read Naperian and on page 271 Napierian. 
As a matter of fact, the inventor of logarithms called himself 
Neper. His autograph is preserved in the Advocates Library, 
Edinburgh. We donot like the phrase “ anti-hyperbolic ” func- 
tion. To call it the inverse function would be better. The names 
of Kirchhoff, Oberbeck, and Esau are wrongly spelt. In the 
mathematical appendix we have noticed four printer’s errors,the 
most serious being 4/j —(14-)/2, instead of 4/7 = a (1+j)/vV/2. 

ALEXANDER RUSSELL. 
Telephone Cables. By J. C. Suippy. (Pittsburg: J. C. Shippy.) 
Pp. xviii. +147. $2.50 net. 

The practical engineer always finds it to his advantage to 
know what is being done in other countries as regards his par- 
ticular branch of science ; and comparisons of standard prac- 

tices are of great use, provided one is not above taking hints 
from other people. 

This little book, which zoes easily into one's pocket, will 
therefore be found of use, as well as interesting, by all telephone 
engineers connected with the actual laving-out or installation 
of telephone wires and cables, both overhead and underground. 
As far as comparisons between American and British practice 
are concerned, although it is not stated anvwhere that the 
book describes standard American practice, or that it has in 
any way been officially approved. yet from internal evidence 
we are pretty safe in taking it as describing the standard con- 
struction of to-day, and therefore comparable with our well- 
known Post Office ** Technical Instructions" for the same work. 

The author pretty well covers the whole ground of overhead 
and underground layout and construction in a concise and 
practical form, the overhead getting the biggest share as would 
be expected. Nearly half the book is taken up by chapters on 
cable records, cable inspection, cable troubles and testing, 
cable costs, and an appendix giving specifications of cables, 
joint making, tools, &c. | 

The chapter on cable records shows that party lines are much 
in favour, and rightly urges not only the convenience of loose- 
leaf and card records, but the necessity of keeping them up to 
date and of utilising the information contained in them so as 
to get the maximum efficiency out of the svstem. The electro- 
lvsis of cable sheaths and methods of testing for and preventing 
same are well described, and the author emphasises the neces- 
sity of making periodical inspections and measurements of 
their condition with regard to other pipes, &c. The tables of 
costs and average wages are interesting for comparison with 
those of our own country. 

The author has succeeded in his aim in produciny an everv- 
day, useful little book ; but when we consider that our excellent 
Post Office " Technical Instructions " can be obtained for 
1s. 6d., its price of $2.50, sav, 10s., appears very high in com- 
parison. | 
Les Surtensions dans les Distributions d'Energie Electrique 

et les Moyens d'en Prévenir les Inconvenients, Bv I. Van 
Dam. (Amsterdam: Van Mantgem & De Does) Pp. xi,4273. 
I0s. 

This book, although published in Holland, end by. presum- 
ably, a Dutch author, is fortunately written in French, and is, 
therefore, available to a very large circle of readers. 

In the short preface the author states that the literature on 
high-tension surges and the means of preventing or minimising 
them is so large and so disseminated that he considers a book 
dealing solely with them is called for and will be found useful 
by everyone interested in the subject. The book is principally 
written from the practical point of view, but necessarily a 
certain amount of theory with the corresponding formule has 
to be included, more especiallv in connection with resonance 
and the increase of voltage at the ends of lone unloaded lines. 
He cites à large number of authorities and also gives his own 
experience ; and he has evidently expended much hard work in 
getting together information on practically all extra high- 
tension transmissions in the world. 

Frequent references are made to the oscillograph, and 
empliasis 1$ laid on the large amount of knowledge that can 


be gained from its use, cspecially as regards the possibility of 
resonance occurring on underground cables or overhead lines. 
In the first chapter he points out that the voltage necessary 
to break down anv given insulation is less with pointed or 
rectangular electrodes than with round ones. and shows that 
cable conductors should, therefore, be round in preference to 
clover leaf. It is also noted that the larger the diameter of 
the round conductor, the greater the breakdown voltage, 
from which can be deduced the fact that. for very small con- 
ductors, it is better to make them hollow or of aluminium. 
But, on the other hand, if the hollow conductor has a jute core, 
the breakdown voltage is actually decreased, as the jute fibres 
are liable to get between the copper strands and so form 
points facilitating discharges ; it will be remembercd that the 
very first 10,000-volt paper cables were dcsigned by Dr. 
Ferranti and laid between Deptford and Londen, and chat 
these cables had an inner hollow conductor. 

As regards overhead conductors, amongst the many factors 
to be considered are the purity of the air, which makes a great. 
difference in the value of the critical voltage, and also the fact. 
that it increases as the temperature decreases, but decreases 
with a diminution of the barometric pressure. |n short, every 
overhead line must be considered and treated according to its 
own particular conditions. Corona effects, insulators, self- 
induction and capacity are dealt with in short practical 
chapters. Resonance is more fully dealt with, and general 
rules are given for preventing this as far as possible. As 
regards various special arrangements for charging cables before 
connecting them to the "bus bars, the author considers that. 
such are no longer necessary or advisable, as the risk of a suffi- 
cient rise of pressure to do any damage is small, and such 
devices are necessarily no protection once the cables are con- 
nected. The various methods of protecting cables and over- 
head lines are described, and a long chapter is devoted to horn 
arresters ; electrolytic arrester, Giles valves and Moscicki con- 
densers are also considered, but which type 1s best to use must 
be decided according to the conditions of each installation. 
The book is well written and clearly printed on good paper, 
but suffers from the continental practice of flimsy paper covers. 
Any engineer engaged on extra high-tension schemes will find it- 
well worthy of a place on his reference book-shelf. 


THE COMPULSORY PURCHASE OF ELECTRICITY 
UNDERTAKINGS. * 


Summary.—In this series of articles the harmful effect of the com- 
pulsory purchase of electricity undertakings by municipalities 1s con- 
sidered, more particularly in regard to London electricity supply 
Article I. deals with the relation of private enterprise to progress as shown 
by the various public utilities. In Article Il. the reward of private 
enterprise is discussed, and it is pointed out that this reward, as measured. 
by dividends, is by no means as large asis often supposed. In Article II. 
the fallacy of municipal trading is discussed, emphasis being laid on the 
danger of permitting the Government or a municipality to have & 
monopoly, such danger being greater than in private enterprise. This 
danger is well exemplified in the history of the National Telephone Co. 
Article IV. is a bricf history of the London electricity supply companies. 
In Article V. the effect of compulsory purchase looming in the near future 
is shown to cause necessarily a less active policy than would otherwise 
be the case, and increasing difficulty in expansion. In Article VI. the 
effect of compulsory purchase in the near future is shown to cause & 
restriction of capital expenditure, and is illustrated by reference to the 
last few years of the existence of the National Telephone Co. It is 
shown that working under municipal control cannot be so efficient as 
private enterprise; after which various alternatives are considered. 
These are the " mixed " type of undertaking as found in Germany : the 
control of dividends, as in the case of gas compani^s; and the working 
under control of an independent authority. This last is found to be 
extremely successful in America, and is suggested as a solution of the 
present difficulty in London electricity supply. 


IHII.—Tnuke Éviu or MUNICIPAL TRADING. 


The root idea of municipal trading is that the profits which. 
are ordinarily obtained by private enterprise should be made 
Pt . 
* Article I. appeared on April 17, p. 62 and Article II. on April 24. 
p. 108. 


for the community and be used in relief of the rates. It is 
assumed that large profits are generally made from private 
enterprise, and it is occasionally pointed out that the purchase 
price of undertakings which have finally established them- 
selves on a sound basis and with reasonable profits, is, com- 
pared with the nominal capital of the undertaking, a heavy 
sum for a municipality to bear. In taking this view it is for- 


gotten that the average profits obtained commercially are not. 


large, as was shown in the last article. It is forgotten also 
that, if the stock of a company stands at a high price, new 
investors must pay the premium to which the shares have 
appreciated. It is quite reasonable that the public, if they 
desire to invest by purchasing the entire undertaking, should 
not come in at a greater advantage than the individual. The 
satisfactory state of the undertaking has doubtless been brought 
about by overcoming many difficulties in the past, and it is 
only equitable that such perseverance and perspicacity should 
be rewarded in the only way such reward can be accomplished. 

Assuming, however, that an enterprise is started by a muni- 
cipality, and that there is consequently no question of purchase, 
there are still many difficulties in the way of successful muni- 
cipal working. There is always the fact that municipal em- 
ployment, like Government employment, must be wanting in 
stimulus. The employé knows that his position is secure, 
provided always that he carries out his work in a reasonable 
way. There is no question of the paying of dividends—no 
need, for example, to remember that possibly the interest on 
certain debentures must be paid, or the debenture holders may 
foreclose, with probably much hardship to the staff. There 
comes from this sort of security an atmosphere which does not 
make for the best individual effort, and it soon becomes im- 
material in the mind of the employé whether some particular 
work or job is done to-day or to-morrow. Indeed the spirit 
of the average Civil Servant has been aptly summed up in the 
praver, Give peace in our time, Oh Lord." 

It is, no doubt, this spirit that has prevented an extension 
of the municipal idea in certain directions in this country. 
We may take as an example the constitution of Port Authorities 
which was dealt with by Mr. A. G. Lyster in his presidential 
address to the Institution of Civil Engineers. It was there 
pointed out that although many ports in this country were 
originally managed by local authorities, they have now passed 
into the hands of independent authorities constituted for that 
particular duty. It might be thought that the management of 
a port afforded a particularly favourable scope for the activities 
of a municipality. Many conflicting interests, however, are 
hable to be at work, and, consequently, the working results are 
apt to be by no means satisfactory. One of our few municipal 
ports is that of Bristol. In this case, as in all municipal under- 
takings, the Port Authority has the advantage of the municipal 
credit. Money can be raised on easy terms at a lower rate than 
by the dock authorities, but such advantages as accrued in 
this and other ways necessitated, in the case of Bristol, a rate 
of 1s. 5d. in the £. 

But there are also other disadvantages. One of the most 
serious is the element of local politics in management. and 
the feeling of irresponsibility which results from political crises. 
The fact that a man's tenure of office will possibly last only 
three vears, when he may be superseded by his political op- 
ponent, quite irrespective of his fitness for the post, is not 
inspiriting. It is as though the directors were continually 
changing. Further, a municipality often looks with longing 
eyes upon private enterprise within its boundaries as a likely 
source of revenue, and so the port may be developed more for 
the benefit of the town than for the advantage of the port as a 
Whole and for those who use it. The area of activity of a munici- 
pality is somewhat limited, and consequently there is always 
4 tendency to restrict extension, to assist trading only within 
the town itself, and to discourage rather than encourage trade in 
the mmediately surrounding districts. The same sort of thing 
s sometimes seen in municipal tramways and adjacent towns, 
through-running not being permitted. Such a narrow policy is 
most undesirable from the point of view of a port. It is, shere- 
fore, not difficult to appreciate the fact that large ports, such 
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as those of Liverpool, Glasgow and Dublin, have passed from 
municipal control into that of public trusts. 

It is generally recognised that evils of a serious nature often 
spring from vested interests and the granting of monopolies. 
A case of vested interests was illustrated by Mr. Lyster in the 
address to which we have already referred. Many years ago 
a railway company at Liverpool built certain depots near the 
docks for the handling of goods between the railway and the 
shipping. In those days mechanical appliances for the trans- 
ference of goods had not been developed, and consequently 
an agreement was entered into between the railway company 
and certain cartage contractors for carrying out the necessary 
operations. Of late years, however, it has been felt that this 
method of handling is unsatisfactory, and that it would be far 
better and cheaper to introduce mechanical handling. Pro- 
posals were made to the railway company for the erection of 
such appliances. But the railway company had bound them- 
selves by their agreement to charge cartage rate on all goods 
passing between the quay and the railway station, whether 
those charges were incurred or not. Consequently, although 
the railway company was sympathetic towards the idea of 
mechanical handling, this was impracticable from the company’s 
point of view, as it would have lead to no saving in their costs. 
Here we have an agreement between two bodies obviously 
against the public interest, preventing one of the twain from 
introducing improvements which would inevitably bring about. 
& reduction in charges. The situation hampered the develop- 
ment of trade in the port for many years before the difficulty 
Was overcome. l 

With regard to “ monopolies ” little need be said. They are 
now almost forgotten. An as example, however, Hume men- 
tions that under a monopoly salt rose from 1s. 4d. a bushel to 
l4s. or 15s. The evil became so serious in the 17th century 
that such privileges were suppressed by the Statute of Mono- 
polies. At the present time (except to Government Depart- 
ments) monopolies are only granted to undertakings working 
railways, canals, water, gas, electricity, and similar public. 
utilities. Even so, certain hardships may arise. Generally, 
however, where a monopoly is granted to a company it is 
always possible to correct any unfair advantage that may be 
taken, for, if any serious evil results, a healthy popular opinion 
is quickly aroused, and the Government then proceeds to bring 
pressure to bear upon the offending parties, or will introduce 
legislation to relieve the situation. Of another kind are the 
virtual monopolies produced by powerful financial trusts, to. 
meet which it may be necessary to introduce legislation, as has 
been the case recently in the United States. There is still a 
remedy in the Government. On the other hand, if an enter- 
prise is worked by a municipality or by the Government it is 
equivalent to a monopoly against which the public has no pro 
tection. As an example. take the case of matches in France. 
Everyone who has travelled in that country knows how ex- 
ceedingly bad the State matches are, their excessive price, and 
the stringency of the regulations against taking matches into 
the country. Such matches as are sold in France under this 
State monopoly would not be tolerated in this country. 
Similarly, in the days of President Kruger, the Witwatersrand 
Mines (apart from others) experienced a burden of something 
like £600,000 per annum on account of the Transvaal ** Govern- 
ment monopoly " in dynamite. Though Government in name, 
this was really a monopoly to one or more persons, supported 
by the Government. Any redress was virtually impossible. 

Similarly, it may be said that the motor omnibus has made 
little progress in towns and cities where the local authority is 
also the licensing authority and the owner of tramwavs. In 
London it happens that the licensing of vehicles does not rest 
with the London County Council : consequently the motor 
omnibus has greatly flourished. This, it is true, has placed 
the Council in some difficulties in working its tramways, but 
every impartial person will agree that the motor omnibus is a 
public necessity and provides a service that the public would 
not care to be without. 

The history of the National Telephone Co. shows in an extra- 
ordinary way how private enterprise may suffer if it comes. 
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into competition with a Government which pursues the short- 
sighted policy of considering the protection of one of its Depart- 
ments in preference to the public welfare. Since municipal 
and Government policy are akin in this respect, we think it 
well to give a brief account of the difficulties under which the 
National Telephone enterprise was carried on, based upon Mr. 
Albert Anns’ “ History of the National Telephone Co.," pub- 
lished in the ** National Telephone Journal " in 1910. 

When the telephone first came to this country the Govern- 
ment declined to acquire the patents, but as soon as it was 
obvious that the companies which sprang up for the develop- 
ment of the telephone were likely to make headway a policy 
of obstruction was adopted. This first took the form (in 1879) 
of a legal action, by which the Government claimed that the 
telephone was a telegraph, and that consequently the use of the 
telephone infringed the Government monopoly of the tele- 
graph. The Government won the action, and rather than risk 
the failure of an appeal the companies came to terms with the 
Government and agreed to pay as a royalty to the Government 
10 per cent. of their gross receipts derived from Exchange 
revenue. 

It might have been thought that once the Government were 
to benefit by the prosperity of the telephone an obstructive 
policy would cease, but this was far from being the case. The 
Government undertook to grant licences (subject to the option 
of purchase by the Government), a separate licence being required 
for each locality. It was anticipated that no difficulties would 
be experienced in securing licences, and on the strength of this 
idea a National.exchange was opened at Plymouth. The Post 
Office, however, refused a licence for this town on any terms, 
and insisted on the exchange being closed, after which the 
Post Office proceeded to instal a system of its own. From 
this time competition by the Government became quite a com- 
mon feature, and, in a similar way to Plymouth, the Post Office 
caused the company’s Newcastle-on-Tyne exchange to be 
closed. 

It soon became apparent that subscribers required more 
than a local telephone service, and that the various areas 
must be connected together by trunk lines. This idea was not 
pleasing to the Government, and so trunk lines were only per- 
mitted upon the payment of a royalty of 123 per cent. instead 
of 10 per cent. upon the gross receipts of these lines. Public 
irritation became so formidable that the Government found it 
necessary to modify their policy to some extent, and conse- 
quently new licences were granted for the whole of the Kingdom. 
By these licences the Government had the option of purchase 
in 31 years from 1881, and notice might be given to exercise 
this right in 1890, 1897 or 1904, but, oddly enough, the year 
1911 was omitted. A greatly increased activity was the result 
of these licences, and in 1884 the United Telephone Co. pro- 
moted a Bill to obtain powers by which they might carry out 
their work in a quicker and more economical manner, but this 
Bill was opposed, and it was, therefore, withdrawn. TheCom- 
pany found it necessary to obtain wayleaves on sufferance as 
before. 

About the year 1884 some of the rating surveyors discovered 
a new source of revenue by contending that there was a rateable 
value in the overhead wires and plant of the telephone com- 
panies, thus throwing a fresh burden upon them. 

It was during 1889 that the various companies amalgamated 
and became The National Telephone Company. 

In the early nineties it became apparent that the earth return 
that had hitherto been used was causing an unsatisfactory 
service. This could only be remedied by using a metal return, 
and for this and other reasons it became desirable to lay many 
of the wires underground. Strange to say, permission to run 
underground wires was persistently refused, with the result 
that the Company was forced to run duplicate overhead wires 
which, it was well recognised at the time, would have to be re- 
placed by underground cables before long. and that much money 
would thus be simply thrown away. In 1892 the Company 
approached the London County Council for its consent to place 
some of the telephone wires underground ; the application was 
renewed time after time, but it was not until 1897 that the 


basis of an agreement was reached. The procedure of the 
London County Council in this case was typical of the worst 
phases of municipal action. Resolutions were passed setting 
out the terms on which consent would be given, and there only 
remained the execution of a formal document. The Council, 
however, took 12 months to prepare the draft agreement, 
during which time a considerable amount of underground 
work was carried out by the Company. When this agree- 
ment was at length disclosed it was found to impose two en- 
tirely new conditions, one of them a large annual payment by 
the Company to the Council for which nothing was to be received 
in return, and the other the arbitrary fixing by the Council of 
the tariffs to be charged by the Company. The Company was 
anxious to come to terms and made counter proposals, but 
these only led to further demands, so that the attempt had to 
be abandoned. Then the Post Office began to talk of com- 
peting in the London area, and invited the London County 
Council to assist the Department in stopping the Company's 
proceeding with any further underground work. The Govern- 
ment then obtained a perpetual injunction against the Company, 
restraining it from carrying out any further underground work 
in London without the sanction of the Postmaster-General and 
the London County Council. After that time the Company 
could only get underground wires in London from its competitor 
the Post Office. Similarly, in 1896 permission to lay under- 
ground wires had been refused by the Commissioners of Sewers 
unless they had the right to fix the tariffs. 

Going back a few years, the wayleave question reached a 
climax in 1890, when the Post Office, which had acquired ex- 
clusive rights of wayleave over nearly all the railways and 
canals, insisted upon the Company obtaining the Department's 
permission to run trunk lines, and insisted upon a rental for 
wires running under, along or across any of the railways or 
canals, notwithstanding that the Telephone Company was 
already paying wavleave rentals to the railway and canal 
companies. This led to an increase in the Company's financial 
burdens. 

Further, the Government insisted in 1891 upon the Company 
selling its trunk lines to the Post Office, thereby rendering it 
easy for the Post Office to enter into competition with the 
company at anv time. In consideration of this purchase, a 
promise was given that wayleave powers would be granted, but 
when the final provisions were disclosed it was found that such 
wayleaves were subject to the veto and terms of the local 
authorities. The natural result of this was that any local 
authority desiring to compete refused wayleaves. Further, it 
became a simple matter for the Government to strangle the 
undertaking of the Telephone Company, because, having 
acquired the trunk lines, it could refuse to lay any more. 

In an enlightened country this seems a strange, if not 
immoral, procedure. Even an offer on the part of the Company 
to submit to a certain amount of control led to no good result. 
On the contrary, the Government decided to compete with the 
Company. It is indeed curious to find that in a debate in the 
House of Commons in 1898, after the Government had done 
everything possible to hamper the Company in developing an 
efficient service, Mr. R. W. Hanbury, then financial secretary 
to the Treasury, whe represented the Postmaster-General, 
made various charges against the Company to the effect that the 
service was inefficient, that the Company was not under strict 
control, and that if competition was not established the Com- 
pany would probably raise its rates after 1904. As a result 
of this debate a Select Committee was appointed, and alter 
taking evidence this Committee recommended the Post Office 
to enter into competition with the Company ; moreover, such 
competition was recommended on the assumption that It 
would be real and active, and that concessions to the Company 
not required by the agreement would cease. Anyone who 18 
concerned with industrial undertakings will realise the depreciat- 
ing effect that such a step as this would have upon the capital 
of the Company. The Government had already forced the 
Company to sell its trunk lines, so that effective com- 
petition was comparatively easy at the expense of the Com- 
pany, notwithstanding that, at the time of this purchase, 
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assurances had been given that it was not the intention of the 
Government to enter into general competition. In order to 
give full effect to this competition, another Act for the **improve- 
ment” of telephonic communication was passed, which placed 
the Company very much at the mercy of municipalities, because 
local authorities were able to compete, and were at the same 
time able to refuse wayleaves to, or impose terms on, the 
Company. Moreover, under certain conditions, the Company 
was bound to give intercommunication on the basis that if the 
municipality obtained subscribers beyond a certain number, 
communication with the Company's subscribers was to be given 
as a matter of course. 

Notwithstanding the enormous advantages under whioh 
competition was carried on by local authorities, municipal 
competition was generally ineffective, proving that municipal 


working is by no means as elastic as that of private enterprise. 


Competition by the Post Office in London was also provided 
for by this Act, and a sum of £2,000,000 was made available 
for this purpose. The difficulty was that intercommunication 
with the Company's subscribers was not available, so that it 
became necessary to adopt tactics which would force the Com- 
pany to give these facilities. With that object in view, the 
Company was served with an official notice that the Post Office 
did not intend to grant any more wayleaves on the railways 
and canals over which the Postmaster-General had exclusive 
rights in any of the places where he contemplated the estab- 
lishment of competing systems, although such wavleaves were 
promised to the Company when its trunk lines were wrested 
from it in 1892. A fight with the Government under conditions 
of this kind was too much for the Company to attempt, and 
consequently the right of intercommunication was conceded. 
The folly of spending large sums in cut-throat competition of 
this kind became evident, and, therefore, the effurts of each 
party became restricted to certain areas. 

Such, briefly, is the history of the National Telephone Co., 
and it affords a striking instance of the way in which the 
Government of this country fails to assist private enterprise 
to supply a public want. What is true of the Government 
Is equally true of the municipalities. 

From what has been written it will be admitted that the 
possibility of a local authority or Government being in a posi- 
tion to thwart any enterprise is a serious public danger. It 
becomes, indeed, an interesting speculation as to what would 
have been the position of the electricity supply industry at the 
present day in this country had all the gas undertakings been 
owned by municipalities. We think there can be little doubt 
that electricity supply would still have been *' in its infancy.” 


CORRESPONDENCE. 


CURRENT-LIMITING REACTANCES. 
| TO THE EDITOR OF THE ELECTRICIAN. 

‘Sir: With reference to the remarks made by myself at the 
discussion in Birmingham on Messrs. Fave-Hansen and Peck's 
Paper on the above subject, I wish to correct an impression 
that may be formed from the diagram published by you, and 
to state that it was only intended to be approximate in the 
representation of certain conditions that had been investigated, 
and was given to show the serious results which might accrue 
in the case where all the details had not been properly con- 
sidered. It does not represent the final arrangements which 
have been decided upon as regards the connection of the 
outside stations. 

The amount of future synchronous motor load has also been 
overestimated, and, generally speaking, the figures should 
only be taken as a first approximation to the conditions, and 
With a view rather to indicate the manner in which the problem 
should be tackled than the final conditions obtaining. 

My point was to show that it was perfectly useless to 
Peneralise in a case like this, and that each particular case 
must be treated on its merits, with some approximation at least 
to the numerical values of the impedances obtaining in. the 
different, parts of the system.—I am, &c., 

Birmingham, April 27. 


A. M. TAYLOR. 


BOOSTING THE BATTERY VEHICLE. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sır: With reference to your recent editorial under the 
heading of “ Boosting the Battery Vehicle," I deeply regret to 
see that you believe that advocates of petrol and steam vehicles 
must necessarily be antagonistic to the electric vehicle, and that 
war between these various interests is unavoidable. You 
state, in fact, that “ The opposition side has declared war." 
As representing the leading journal on what you describe as the 
opposite side, I wish to make it quite clear that this is not the 
case. People who hold extreme views will always be found 
among the adherents of any movement, but the bulk of the 
supporters of the movement should not be judged on this basis. 

May I be permitted briefly to define the attitude of “ Motor 
Traction " ? This journal concerns itself with the improve- 
ment of traffic on roads by the extended adoption of mechanic- 
ally-propelled vehicles in place of horse traffic. We have 
endeavoured to hold the balance fairly between the conflicting 
claims of petrol, petrol-electric and steam vehicles, and in this 
endeavour we believe that we have been successful. In exactly ` 
the same way we are ready to give a fair consideration to the 
electric vehicle, and we cannot protest too strongly against any 
statements whic may lead to the supposition that we are in 
any way biassed against the use of electricity as a means of 
propulsion for independent road vehicles. | 

In general, we have championed the independent vehicle as 
against the v hicle directly dependent upon central station 
supply, mainly on the grounds of its greater flexibility, and 
consequently lower obstruction unit. We have nevertheless 
recognised the advantages accruing to central station practice, 
and from time to time we have pointed out the potential uses 
of independent electrically-propelled vehicles. For example, 
the present writer—when recently invited to address the 
Reading Chaniber of Commerce— pointed out the possibilities 
of operating electric omnibuses, charging the batteries during 
slack hours, and so obtaining extra facilities during rush hours 
without raising the peak of the load. 

Broadly speaking, we believe that there are great possi- 
bilities before the electric motor vehicle, but that this class of 
vehicle has distinct limitations which must be obvious. For 
certain purposes we expect to see it employed in considerable 
numbers. For other purposes we do not believe that it can 
compete with the petrol or steam vehicle. We do not consider 
that the dependence on the central station for poweris a dis- 
ability, as every class of vehicle must necessarily be dependent 
upon supplies of some kind, which may be cut off or rapidly 
exhausted during troubles in the labour world. 

We trust that, while we shall naturally look to you for expert 
opinions on technical matters relating to the emplovment of 


electricity, as we hope you will look to us for similar opinions on 


steam and petrol vehicles, we may be permitted hy all parties 
to work together in a friendly spirit in the common interests of 
the supersession of horse traffic by mechanically-propelled 
vehicles.—I am, &e., : 

London, E.C., April 28. Horace WYATT, 

Consulting Editor of " Motor Traction." 

[We welcome Mr. Wyatt’s letter. It appears that our in- 
dictment was too sweeping, and we regret that it should have 
been made to include more than the one Journal to which we 
referred. We are exceedingly glad that our contemporary, 
" Motor Traction," should take so broad a view of the situation 
a view with which we thoroughly agree.—Eb. £. | ' 


ELECTRIFICATION OF LONDON & NORTH-WESTERN 
RAILWAY SUBURBAN LINES. 


Particulars have already been given in THE ELECTRICIAN® of the 
electrification works which the London & North-Western and North 
London Companics have in hand in association with the London 
Electric Railway, The first stage—viz., the section between 
Willesden Junction and Earls Coutt—is now complete, and suc. 
cessful trial runs were carried out on the 15th ult. We are indebted 
to Mr. F. A. Cortez Leigh for the information here given. 


* See Vol. LX XU., p. 600, January 16, 1914. 
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Conductor rails have been laid from Willesden Junction to Addi- 
son-road, and thence over the West London extension and the con- 
necting line to the Metropolitan District Railway, to enable electric 
trains to work through to Earls Court. Theelectric equipment em- 
ployed is generally of the usual character, no special system of work- 
ing being possible as connection has to be made with existing lines 
operated by direct current at moderate voltage. Current is distri- 
buted by positive and negative conductor rails, the former being 
laid outside the track rails and the latter between. The line pres- 
sure will be about 600 volts. The conductor rails are of special low 
carbon soft steel, weighing 105 lb. per yard, the composition giving 
carbon 0-044, manganese 0-139, silicon 0-030, phosphorus 0-011, 
sulphur 0-029, nickel 0-255 per cent. The volume resistivity of the 
rails is approximately 6} times that of copper. They were supplied 
by Messrs. H. J. Skelton & Co., and made by the Cargo Fleet Iron & 
Steel Co., of Middlesbrough. A section of the conductor rail is given 
in Fig. I. These rails are supported on 
porcelain insulators of the pattern shown 
in Fig. 2. which are attached to the sleepers 
by malleable iron clips, special anchor 
insulators being provided at intervals to 
prevent creeping of the rails. These are 
shown in Fig. 3, while the rail clips are 
E eye er illustrated in Fig. 4. The insulators have 
Fe ee been supplicd by Messrs. Doulton & Co. 

ota 2 PN 

d Each rai! joint is bonded by four copper 

Fic. 1.—SEcTION OF bonds of the flexible strip type, the four 
ee ore bonds together having a sectional area 
SAESP SS of 1-4 sq. in, which is approximately 

equal to the equivalent copper section of the rail. The bonds 
have been supplied by the Forest City Electric Services Supply 
Co., of Salford, and a bonded joint is shown in Fig. 5. The bonds 
have solid drop forged heads, and are fixed into the rails by hydraulic 
pressure. The trailing ramps are of cast-iron, and the leading 
ramps on the through lines are of forged steel, and in some cases, as 
on sidings, &c., of special cast steel. The jumper cables for con- 
nocting the severa] sections of the rails together at cross-overs, &c., 
are of Messrs. W. T. Henley's Telegraph Works’ make, and are laid 
solid in bitumenised fibre troughs, and fitted with Mr. Cortez 
Leigh's patent sealing terminal. This terminal is illustrated in 
Fig. 6, and has been designed to form an effective seal to the insu- 
lation of the cable, and at the same time to prevent damage to the 


carried on bogie trucks of specially strong design. The control 
equipment will be of the multiple unit system with automatic 


air brakes and the usual hand brakes will also be provided for emer- 


Fia. 4.—CoxpvcToR RAIL CLIP FOR ANCHOR INSULATOR. ScALEL: 6.1 


gency use. Two of the trains are fitted with air compressors of the 
Westinghouse Company's make, and the other two with the Knorr 
Brake Company's rotary slide valve compressors. The main elec- 


trical equipment for these trains is being supplied by Messrs. Siemens 
Bros. Dynamo Works (Ltd.). 


Fic. 5.—Coxpvuctor Rai, BcNp. SCALE 1:6. 
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other scctions of the London and North-Western Company's suburban 
lines. Connection is expected to be completed with the London 
Electrie Railway before the year is out, and thereafter developments 
will move rapidly. The power house at Stonebridge Park is nearly 
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Fig. 2.—CoxNpvcToRg Ram Ixsu- Fia. 3.—Conpvuctor Ram ANCHOR 
LATOR (POSITIVE). SCALE 1:6, INSULATOR (POSITIVE). SCALE 1: 6. 


cables due to mechanical shocks and vibration. The feeder and 
sectionalising switch pillars are also being provided by Messrs. 
W. T. Henley's Telegraph Works Co. A photograph of one of these 
pillars is shown in Fig. 7. 

'To begin with, four three-coach trains (motor coach, trailer and 
control trailer) are being provided by the Metropolitan Railway 
Carriage. Wagon & Finance Co. for use on this service. These 
vehicles will be supplied with end doors and through communica- 
tion. A diagram showing the seating arrangements is given in 
Fig. 8. The electrical control switchgear is placed in à steel com- 
partment at the front end of the motor coach, all parts being readily 
acc^ssible. The motor cars will have four motors of 250 H,P. each 


Fia. 6.—ViEw or PATENT SEALING TERMINAL, ` 


ready for the machinery, which will include five Westinghouse 
turbines driving Siemens three-phase alternators, generating current 
at 11,000 volts and a frequency of 25. The various auxiliaries will 
be driven by alternating-current motors supplied either from the 
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features, including a dead man's handle. Automatic quick-acting 
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main generators through step-down transformers or from a low- 
tension turbo-generator set used also for lighting, &c. The air pumps 
for the surface condensers will be driven by small steam turbines, 
and the circulating water pumps by electric motors. In the boiler 
house there will be 20 Babcock & Wilcox boilers with Babcock 
latest pattern drop link automatic stokers, superheaters and 
Green economisers, the boilers being arranged in two rows with a 
separate chimney stack for each row; each stack will be 14 ft. 
internal diameter and 240 ft. in height. Coal and ash-handling plant 
will also be supplied by Messrs. Babcock & Wilcox, and will include 
two tray conveyors for bringing the coal from a large coal storage 
ground at the end of the power house site and two bucket conveyors 
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Fia 7 —Vrgw or FEEDER PILLAR. 


[or elevating coal to the top of the boiler house and conveying it to 
the bunkers. A pneumatic system is being adopted for dealing with 
ashes and soot. Coal supplied to the boilers will be automatically 
weighed by Avery weighing machines. The power house site is of 
sufficient area to allow of the plant capacity being more than 
duplicated, and the coal storage arrangements will allow of accom- 
modation for some 20,000 tons of coal, all of which can be handled 
mechanically. In addition, a considerable extra quantity can be 
stored in the immediate vicinity should occasion arise. In view of 
the fact that coal will come from collieries situated on the London & 
North-Western Railway system and within reasonable distance oi 


qn ID a SS BP SS SS ED 


The transformers are of the British Electric Transformer Co.'s make, 
and of the oil-cooled type. 

The high-tension cables will be of three-core, paper-insulated, lead- 
covered and armoured, supplied by the British Insulated & Helsby 
Cables Co. In the case of trains to be used on the main electr.o 
system, tho first consignment of motor cars are being built by the 
Metropolitan Railway Carriage, Wagon & Finance Co., and the 
trailers at. the London & North Western Railway Co.'s works at 
Wolverton. The electrical equipment for these trains is being 
constructed by the Maschinenfabrik Oerlikon, the general scheme and 
the capacity of the motors being similar to that on the Willesden- 
Earl's Court stock. 


EASTERN TELEGRAPH SCHOOLS ATHLETIC CLUB. 


The twelfth annual dinner of the Club, which represents the sporting 
proclivities of the training schools connected with the Eastern and Asso- 
ciated Telegraph Companies, was held in the Venetian Chamber of the 
Holborn Restaurant, London, on Friday evening last, under the presi- 
dency of Mr. F. ALEX. JouNsToN. The company numbered about 250, 
and those present included the Hon. A. G. Brodrick, Mr. J. C. Denison- 
Pender, M P., Mr. J. G. Griffiths, Mr. W. Slingo, Mr. Percy Burrell 
(President), Mr. H. A. C. Saunders, Mr. A. R. Hardie, Mr. W. Hibberdine, 
Mr. E. Steer Hodson, Mr. T. A. Bullock, Mr. H. St. L. Smith, Mr. F. 
Ryan. Mr. J. L. Verne, Mr. H. Plank, Mr. F. Preddle. Mr. A. W. Prosser, 
Mr. J. G. Youngson, Mr. W. Esskildsen, Mr P. G. Burrell, Mr. L. Prall, 
Mr. E. Brion, Mr. A. de Sauty, &c., the vice-chairs being occupied by 
Mr. €. C. Frazer, Mr. A. G. Beazley, Mr. W. C. A. Atkins, Mr. J. H. 
Stephens, Mr. J. E. Schaefer, Mr. J. Dallas (hon. secretary), and Mr. E. 
Madsen. As usual at these functions, the entertainment, of a most 
varied and excellent character, was provided almost entirely by members 
of the Club. 

After the loyal toasts, the CHAIRMAN, in giving the toast of “ The 
Club," said the attendance that evening. both of guests and members, 
proved that sympathy with the objects of the elub was warm and true. 
He wished to associate himself with this sympathy. He was not familiar 
with all the athletic prowess of the members, but he knew they were 
sportsmen and good fellows, which was evervthing. He took the occa- 
sion to express his deep regret that the active connection of Mr. T. A. 
Bullock was so soon to be terminated, and expressed the hope that Mr. 
Bullock would have many years of good health and prosperity, and that 
he would often be present at the Club’s dinners. He coupled with the 
toast the name of the President, Mr. Percy Burrell. 

Mr. BURRELL, in response, gave a review of the club's activities during 
the past year. Their numbers had increased, and the financial position 
was sound. They had heard with exireme gratification the eulogistic 
expressions Mr. Johnston had used in referring to Mr. Bullock's carcer. 
Thev of the School knew him best from the personal interest he took 
in all that concerned its welfare, and so keen was this feeling of regard 
that the members of the Club had subscribed to purchase & small article 
of personal use which he would ask the chairman to present to Mr. 
Bullock, in the hope that he would accept and use it in remembrance 
of them through the years which they trusted lay before him. Mr. 
Burrell then handed a gold cigar case, suitably inscribed, to the chairman, 
and asked them to drink to Mr. Bullock's long life and prosperity. The 
toast was received with enthusiasm, and Mr. JouNsToN handed the case 
to Mr. Bullock with a few appropriate words. 

Mr. BuLLocK referred to his long association of 4£ years with the 
Eastern Company and to the great chanzes he had seen during that time, 
The associated companies had plaved a great part in the world's affairs. 
He spoke feelingly of the way the Chairman had introduced his name, and 
he thanked them all for their great kindness. Their presentation would 
always be to him a pleasant reminder of his long association with the Club, 
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London, one of the most important factors in the gencration of 
electricity in large quantities will, to a great extent, be under the 
company's own control. Sufficient for a day's working will be 
delivered into the bunkers every day to replace the amount burnt. 


The scheme will involve 11 sub-stations, at Bushey, Headstone- - 


lane, Kenton, Willesden Junction, Queen's Park, West End.lane. 
Chalk Farm, Dalston, Broad.street, South Acton and one at the 
power house. The British Thomson-Houston Co., of Rugby, arc 
supplying the sub-station plant. In each sub-station there will be 
three six -phase rotary converters, nine single-phase static trans- 
formers, » large storage battery and an automatic reversible booster. 
The converting units are to be 750 kw. and 1,000 kw., with a large 


Mr. J. H. STEPHENS proposed “ Our Guests," coupled with the names 
of Mr. J. €. Denison-Pender, M.P. (an “ old boy," of whom they were 
justly proud), and Mr. W. Slingo. 

Mr. Denxtsoxn-PENDER thanked the Club for their good company and a 
splendid entertainment. Among the many guests he saw amongst them 
who were interested in cable affairs there was the Grand Old Man of 
telegraphy—Mr. Saunders. He was sure they all wished the Club's 
members good luck and good health in the future. After referring 
humorously to the good advice which was always forthcoming when 
young men met together on such occasions, he asked Mr, J. G. Griffiths 
and Mr. Brodrick also to reply. 


Mr. SLINGO reminded them what a glorious thing youth was ; how they 


; should. glory in the youth and vigour which they possessed as English 
over'gad capacity, the machines being of self-synchronizing type- - 


boys in a great. English service. He had heard it said that submarine 
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telegraphy was decadent, but with 40 years’ of experience to assist him 


he had never seen such a vigorous decadent. Telegraphy was spreading | 
all over the world, carrying civilisation with it, and wherever it went it 


was creating its own traffic—a point he strongly urged upon them as an 


“augury for the future. 


Mr. GRIFFITHS recalled his connection with submarine telegraphy, 
which he thought went back further than that of anyone present, and 
gave some interesting reminiscences of the early days of the late Sir 
James Anderson and the late Lord Tweeddale, when the only school of 
telegraphy was at the T.C. & M. Co.'s works, signalling being’ effected 
solely bv the mirror. What a change since then! He had no doubt 
Submarine telegraphy would continue to improve, and it was tho young 
men present that evening who were going to carry out the work. 

Mr. Broprick said it was a great pleasure to meet so many old friends. 
Besides Mr. Bullock, there was another old friend now no longer on the 
active list —Mr. Prosser, who had done his share of work abroad. As 
manv of them were aware, the Associated Companies had also taken up 
‘ wireless," and there was present that evening a man (Mr. Cauvin) who 
had been the means of saving a large number of lives by this means. 

Mr. HiBBERDINE proposed the health of the Chairman, and Mr. 
Johnston, having expressed his warm thanks for the manner in which the 
toast was received, the gathering dispersed. 


LEGAL INTELLIGENCE. 


—'üÓgQ—À 
Osram Lamp Works (Ltd.) v. Austrolite Co. 


Before Mr. Justice Joyce on Friday last Mr. Walter, K.C. (for plaintitfs), 
moved for an interim injunction to restrain defendants from an alleged 
infringement of two patents. He said the matter, which was before the 
Court in October last, stood over with a view to settlement, but the 
negotiations came to nothing. 

Mr. NEWBOLT, for defendant company, said that the negotiations had 
been between his vendor and the plaintitfs. He was only the retailer and 
could not afford to fight the action. | | 

His LonpsurP : Lf I were in your position I would give an undertaking 
without prejudice to any question, and then give notice to your vendor 
that vou are not going to defend the action. 

Defendants accordingly gave the undertaking pending trial. 


Factory Act Prosecution. 


At South Shields Police Court on Thursday last Messrs. Pyman Bell 
& Co. (Ltd.) were charged with having failed to comply with regulations 
under the Factory and Workshop Act, 1901, by having certain overhead 
electric wires which were neither covered with moulding material nor so 
placed and safeguarded as to prevent danger so far as was reasonably 
practicable. 

Mr. W. B. Lauder, chief inspector of factories for the Newcastle dis- 
trict, said that Messrs. Pyman, Bell & Co. had a yard on the west side of 
Tyne Dock, used for storing pit props. Practically the whole area was 
covered with high piles of these props, and in the vard were used circular 
saws for cutting up the timber. The saws were driven by electric motors, 
the current for which was supplied through three overhead wires carried 
on wooden poles at a height of 22 ft. On March 12 last a workman at 
the vard, named Samuel Beck, was killed by electric shock. He was 
working on top of one of the piles of timber, throwing or pushing down 
the props to two other men, who were loading them into a truck. One 
of the men below saw Beck collapse. and on the other man going up the 
stack he found Beck lying dead. The wires had sagged ; one of them 
was underneath Beck, another was across his chest, and the third one 
was gripped in his right hand. He contended that the regulations had 
not been complied with as no steps were taken either to limit the height 
of the piles of timber or to insulate the wires, which were quite bare and 


. within easy reach of the man working on top of the stack. 


Mr. FRANK Kipp, who appeared for defendants, admitted that there 
had been a breach of the regulations, but he said that the accident was 
one which could not have been foreseen. "The wires were the usual 
height from the ground, and it was not necessary for the men to get on 
top of the stacks to pull the timber down. 

A fine of £5 and costs was imposed. 


I. & R. Oldfields (Ltd.) v. Electric Battery Co. 


Last week Mr. Justice Neville heard this case in which plaintiffs, a 
Birmingham firm, sought relief in respect of an alleged infringement of 
their catalogue by defendants. 

From the opening statement of Mr. Butcher, K.C. (for plaintiffs), it 
appeared that towards the end of 1911 plaintiffs had prepared a catalogue 
with a description of their electric lamp, and this catalogue was largely 
circulated with the public and the trade. In June, 1912, a further cata- 
logue was issued, containing descriptions of other things besides electric 
lamps, but retaining the original description and advertisement of the 
lamps. The copyright of both catalogues was now vested in plaintiff. 
In February, 1913, they discovered that defendants had printed and 
circulated a catalogue of their E.B.C. dynamo and electric lighting in- 
stallations which contained a description of an electric motor car lamp 
which, it was alleged, was copied from or was a colourable imitation of 
the description of the lamp in plaintiffs’ catalogue. Plaintiffs’ lamp was 
described as a lamp into which no dust could enter. . owing to a 
tightly fitting flange. In defendants’ catalogue they had “ highly fitting 
flange " instead of tightly. Counsel called attention to & number of 
other similarities and said that so far as they could find no other manu- 


facturer had used the same descriptive language as was found in plaintiffs’ 
catalogue. It was significant also that defendants had published a 
previous catalogue in which a different language was used, and it would 
appear, he submitted, that plaintitfs' language being much more attrac- 
tive than dofendants’ the latter had abandoned their own and used 
plaintitfs’. 

Mr. Woopeate, for the dofence, denied that defendants’ catalogue 
was in any way copied from plaintiffs’ and called evidence in support of 
that contention. 

Without calling upon plaintiffs’ counsel to reply, his Lordship gave 
Judgement for them with 40s. damages and costs. 


C. Marx v. Eloctris Utility Co. (Ltd.) 

Mr. Justice Atkin heard this action last week and plaintiffs’ claim was 
for the recovery of £300, which, it was claimed, represented a debt due 
from the defendan s’ predecessors (the Electric Lamp Regenerators, Ltd.) 
to a Dr. S. Bloch. of Berlin, which debt plaintiff said was assigned to him. 
]t was alleged that defendant company had taken over all the assets and 
liabilities of the old company. and had assumed responsibility for the 
pavment of the debt to plaintiff as assignee. Defendants denied that 
the money was payable to plaintiff, and relied on a stipulation that the 
old company agreed to pay Dr. Bloch out of the first monevs accruing 
through the sale of certain South African patent rights, and they said no 
money had so accrued. 

After hearing legal arguments Mr. Justice Atkin said he felt he could 
not hold that the company had received money on account of the South 
African rights. and, therefore, plaintiff could not succeed. He gave 
judgment for defendants, with costs, 


Rippingille v. Hooper & Edman (Ltd.) 


On Tuesday a Divisional Court (Justices Avory, Rowlatt and Shearman 
had this case before them, which arose out of disputes between the 
parties relative to the claims of Mr. Rippingille for commission. 

Mr. MeCardie appeared for the company and Mr. H. H. Joy for Mr. 
Rippingille. 

Mr. McCarpre said that the case was a very long and complicated one, 
stated bv the arbitrator (Mr. John G. Hurst), and it raised questions for 
the consideration of the Court. In Oct. 1910, Messrs. Hooper & Edman 
(Ltd.) agreed to purchase from the receiver and manager of the Rippingille 
Mfg. Co. (Lid.) the goodwill, stock, patterns and effects of the electrical 
fittings department of the company. Plaintiff alleged that when he 
undertook to be the traveller for Hooper & Edman it was on the basis 
that the company should carry on the business outside the scope of the 
Electrical Conduits & Fittings Association, by buying supplies from 
such manufacturers as were not members of the combination, and selling 
the goods at prices below those fixed by the combination. Counsel 
stated in the agreement of October, 1910, Mr. Rippingille agreed to be 
traveller to the company for seven years, provided that the accepted 
orders received in the electrical fittings department, together with any 
orders received. by the company through the traveller for any other 
department of the company, should reach a minimum of £3,000 per 
annum. The traveller was to have 10 per cent. commission on the cash 
received in respect of all orders for electrical fittings, and also on all orders 
taken or directly influenced by the traveller for any other depariment 
(with certain exceptions). The traveller began to serve the company on 
Oct. 9, 1910. and eventually a quesion arose as to the company’s being 
prepared to pay only 2! per cent. commission on orders obtained for con- 
duit tubes, and also as to an agreement made by the traveller with a firm 
called Cranmore & Co. Breaches of agreement were alleged on both sides. 
Certain readjustments were made, but other disputes arose. and one of 
the contentions raised by the company was that, although the traveller 
had obtained orders at prices showing a profit of 33} per ceni. on cost, 
they were entitled in their discretion to refuse to accept orders at such 
prices, and were eniitled to fix their own selling prices at amounts they 
thought fit independently of the agreement. Plaintiff also complained 
of the company joining the trade combination referred to, and alleged 
that that was a breach of their agreement with him. In the result (in 
July, 1911) there was a reference to arbitration. The arbitrator had set 
out the various contentions of the parties and reported that he had found 
certain facts, and certain questions were submitted for the opinion of the 
Court. 

Ultimately, as the arbitrator had not concluded the hearing of the 
whole of the evidence, their lordships directed (with the consent of counsel 
on cach side) that the whole matter should be remitted to the arbitrator 
to hear the evidence and state his award in a special case, or state a 
special cave with any questions of law that had arisen. 


Workmen's Compensation. 


At the Salford County Court on Tuesday Mrs. E. Hepworth was 
awarded £260 compensation (and six guineas costs) in respect of thedeath 
of her son, James Herbert Hepworth, an electrician who had been em- 
ploved by the British Westinghouse Electric & Mfg. Co., who was acci- 
dently killed on March 15 by coming into contact with a live electric wire. 

Mr. AsHWORTH stated that claimant was the only real dependent of the 
unfortunate young man. His father was living, but had left the family 
some years before the accident, and had not since contributed to their 
maintenance. 

Judge Mzrtrom, K.C.: But he may still be a dependent, and have a 
claim on a portion of this money. In making the award—to which 
the company had assented—the Judge ordered that the money should 
be paid into Court until proof were given that the mother was the only 
dependent in law, 
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PROGRESSIVE SHANGHAI. 


Judging by the latest report of Mr. T. H. U. ALDRIDGE, 
the engineer of the Shanghai Municipal electricity depart- 
ment, that undertaking has made phenomenal progress 
during the past 12 months. It is apparent that the en- 
gineering side of the system has been thoroughly overhauled 
and modern generating plant installed of a capacity which 
has enabled the operating costs to be reduced to a remark- 
ableextent. An entirely new station was put into operation 
in April last, and, although it was not run continually day 
ard night until the latter part of last year, the cost of pro- 
duction was reduced nearly 16 per cent. The commercial 
side ot the undertaking has also evidently been carefully 
looked after. Apparently the inhabitants of Shanghai are 
more keenly appreciative of the value of the electric service 
for purposes apart from mere illumination, than are many 
people who have had cheap energy at their doors in this 
country for several years past. We are not aware of the 
class of competition from the side of gas with which Mr. 
ALDRIDGE has to contend, but he has certainly lost no 
opportunity of introducing electrical apparatus for cooking, 
heating and power purposes. Taking the latter into con- 
sideration first, the report states that there has been an 
increase of nearly 2,500 H.P. in motors during the past year, 
the total aggregate horse- -power now connected being over 
$00. It is interesting to note that in addition to this very 
weful load a bulk supply is given to two districts which 
amounts in the aggregate to nearly 6,000 H.p. Compared 
with December, 1912, when there were 6,870 connections, 
the total number of consumers is now nearly 11,000. We 


a galaxy of consumers. The load factor has been improved 
from 23-5 to 30-8 per cent., and the minimum total load 
observed recently was over 8,000 kw, An item in the 
report which is of more than ordinary interest is that 
relating to the use of radiators and cooking apparatus. 
There are at present over 600 radiators connected, repre- 
senting a load of just over 1,000 kw. These figures show 
that the average input per radiator is in the neigh- 
bourhood of 2 kw., and indicates that the engineering 
department appreciates the importance of over rather than 
under rating in this class of apparatus. It is anticipated 
that the present number of radiators will be nearly doubled 
during the ensuing year. The figures in the report are 
rounded up in a striking manner by the statement that the 
units sold or accounted for were nearly 22,000,000, as com- 
pared with about 12,000,000 during the previous 12 months. 
This is progress indeed! It is further evident that Mr. 
ALDRIDGE is anxious to extend the sphere of the electric 
service into every branch of social, industrial and com- 
mercial life in Shanghai. He states that electric vehicles 
are to be purchased, and an organised attempt will be made 
to introduce them within the district. Such a develop- 
ment, particularly with a commercial pattern of vehicle, 
should assist Mr. ALDRIDGE in raising his already excellent 
load factor considerably above its present figure of 30 per 
cent. The fact that two 5,000 kw. turbo-alternators are 
to be added to the present generating plant proves that the 
progress of the undertaking is being well sustained. If 
consumers &re added at thc same rate, Shanghai will become 
the electric city of the Far East. It is gratifving to note 
that British home enterprise is enjoving a considerable 
share of the electrical business which this rapid develop- 
ment of the Shanghai undertaking is bringing about. We 
know of a number of British firms who have executed large 
contracts and already have a considerable amount of 
business in hand, for this district. We can only hope that 
the example of this progressive city will be followed by 
other communities in the Far East which are in a similar 
position to extend the facilities of the electric service, 

In conclusion, we may lay special emphasis upon the fact 
that the gross profits for the past year, upon a total income 
of £131,700, are £33,401. It is stated that there was a balance 
of nearly £9,000 after providing for capital charges, writing 
off £1,274 for re-valuation of shares, placing £3,560 to 
reserve and contributing £3,425 to the general funds. With 
such figures at disposal, it should be possible for Mr. Arp- 


imagine there are many undertakings in this country the | RIDGE to offer electrical energy at rates which would defy 
engineers of which would be only too delighted to havesuch competition from every other source. 
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CURRENT TRADE LITERATURE. 


[Special reference is made to a number of new lists in the Art Supplement 
pages of this Section.] 

Erecetric Ruxways.— An interesting booklet has been prepared 
by Herbert Morris, Ltd.. Loughborough, in which various designs of 
electric runways for an infinite variety of purposes are described, 
illustrated and priced. These little machines are controlled by one 
man, who either rides with the load or follows it from the ground 
level. 

Raxp’s PraNT.— This is the title of a publication issued from 
Caxton House, Westminster. by G. Stanley Brown. It is intended 
to bring together buvers and sellers of electrical plant and general 
accessories and motor cars which have been used but are in good 
condition. 

STEAM Pipes.—These are the subject of one of the Vulcan Engi- 
neering Manuals issued at 1s. by the Vulcan Boiler & General In- 
surance Co. They are notes prepared by one of the company's 
assistant engineers to the instructions of Mr. C. Bullock, the chief 
engineer, and are based on actual experience. It is hoped that they 
will be found of value to those engineers who have steam ranges to 
keep up. i 

BATTERY CHARGING GENERATORS.— Price list No. 2,220, issued 
by the B.T..H. Co., deals with their range of charging generators, 
having an output from 0-22 to 2:52 kw. "They are two-bearing 
machines and of extremely neat design and construction. 

ALUMINIUM CONDUCTORS.— Messrs. Geipel & Co.. St. Thomas- 
street, London, S.E., are sending out a hanging card giving particulars 
of aluminium conductors ranging in size from 1/18 to 61/6. The 
fables give diameter of wire, area, resistance, weight and current 
in amperes at 600 amperes per square inch current density. 

Power MkETERS.—À publication just issued by the Lunken Co., 
Great. Dover-strect, London, S.E.. describes their power meters or 
integrating indicators intended for use with steam, gas and oil 
engines. » 

L4THES.—À neat pamphlet issued by C. E. Lugard & Co., Chester, 
describes Hegensceheidt's patent high-speed wheel lathes. Ius- 
trations of these machines direct-coupled to electric motors are given. 

CENTRIFUGAL Pumps.—Leaflets issued by T. & E. Wannbacher, 
Appold-street, London, E.C., describe a range of centrifugal, high 
lift and force pumps, either for direct coupling to electric motors or 
belt driving. 


BUSINESS NOTICES. 


Messrs. R. Wavgood & Co. have acquired the British and Colonial 
rights (except for Canada) of the Otis Company of America. 


The telephone number of the Langdon-Davies Motor Co. is now 
City 2744 (two lines). 
| Field John Tricket and Chas. Geo. Stevens, electrical and general 
engineers, &c., 130, Norwood-road, London, S.E., have dissolved 
partnership. Debts by Mr. Tricket. 

The * London Gazette " contains an announcement that the 
partnership between Chas. S. Vesey Brown and Wilfred Hall (trading 
as Vesey Brown & Hall), consulting electrical engineers, Milburn 
House, Newcastle-on-Tyne, was dissolved as from Dec. 31, 1912. 

Patent Development.— The proprietor of patent No. 9,815 1911 for 
* Electric incandescent lamps” is desirous to dispose of the patent 
rights or to grant licences thereunder. Particulars from Messrs. 
G. F. Redfern & Co., Chartered Patent Agents, 15, South-street, 
Finsbury, London, E.C. 

f Works Extension.—Messrs. H. Tinsley & Co. inform us that they 
have purchased the freehold site of their works at Norwood. 

The firm have built à new mechanical workshop, which is being 
equipped with up-to-date tools, and a telegraph laboratory, which i: 
fitted with artificial lines for experimental purposes, automatic trans- 
mitters and other long-distance signalling apparatus. Dr. C. V. Drys- 
dale's a.c. apparatus will be exhibited under working conditions at all 
times, The firm's address is now Eldon Park Works, South Norwood, 


BANKRUPTCIES, LIQUIDATIONS, &c. 


À mceting to receive an account of the winding up of the Canadian 
Power Tramways Construction Synd. (Ltd.) will be held on May 9 
at 3, Princes-street, London, E.C. 

A meeting to receive an account of the winding up of Telephos 
(Ltd.) (in liq.) will be held on May 26 at Gresham House, Old Broad- 
street, London, E.C. 
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EXTENSIONS. 

Accrington.— An inquiry was held last week into the application 
of the Corporation for sanction to borrow £33,530 for extensions of 
the electricity undertaking. 

The borough treasurer (Mr. A. J. Reckett) said it was proposed to scrap 
some of the existing machinery next year, but not before the debt was 

one. 
j The borough electrical engineer (Mr. H. Gray) said there was an in- 
creasing demand for the supply of electricity, and the Local Government 
Board Inspector (Mr. H. Ross Hooper). who agreed to submit £28,000 for 
plant and foundations (repayable in 17 years) and £5.000 for buildinga 
(30 vears), observed that cheap power was the greatest asset for the rate- 
payers, 

Ashton-under -Lyne.— An inquiry was recently held into the appli- 
cation of the Council for sanction to borrow £53,476 for the clectricity 
undertaking. : 

The town clerk (Mr. F. W. Bromley) said the overdraft on the electricity 
account was £35,463. but £34,924 of that amount was part of an appli- 
cation which was made to the L.G. Board in April, 1910. It was ex- 
plained at the inquiry in 1910 that sanction was required for extensions 
to the buildings, estimated to cost between £9,000 and £10,000, and that 
the remaining balance was for additions to the plant. 'The Board 
approved generally of the proposals, but deferred the sanction of any 
loans in respect of the proposed works until they had been furnished with 
certain information. Contracts for the turbine generator, condenser, 
cooling tower and electric balancer had been completed, and other works 
had been carried out. The electrical engineer had considered it advisable 
to defer approaching the Board until he could do so with what was prac- 
tically a completed scheme. The contracts had varied to some“extent 
bv extra allowances, and it was thought that if the scheme was nearing 
completion they could approach the Board with actual figures. The 
aggregate cost of the completed works was £7,039. 1s. 5d. The Council 
accepted tenders for works (and these works were in progress) amounting 
to £19.363. The amount of accepted tenders and buildings in progress 
including the architect's commission, was £11,458. 6s., and the estimated 
amount of work to be done by the administration in the employment of 
labour was £450. With the legal and other costs the total was 
£38,476. 5s. 5d. Certain portions of the present buildings would be 
superseded by the new works. 

The inspector (Mr. H. Ross Hooper) criticised the action of local 
authorities in entering into contracts for extensions of plant, &c., without 
having obtained sanction. He asked why it was that the application to 
the L.G. Board had been delaved four vears. 

The Town Clerk said it was because the electrical engineer wanted to 
approach the Board with ascertained figures of a completed scheme. Of 
course the work in 1910 ought to have been sent to the Board and sanc- 
tion obtained, but as the matter turned out he thought it would be a 
cheaper and a better scheme than if rushed through in 1910. | 

The borough electrical engineer (Mr. N. Applebee) submitted plans 
and detailed estimates of the extensions, &c. 

Bexhill.— The Council have authorised the Electric Lighting Com- 
mittee to extend the feeder and to lay additional distributor cables 
in the Cooden and Little Common districts at an estimated cost of 
£2,500. 

Dewsbury.— Thé new extensions of the electricity works were 
officially inspected vesterday (Thursday). 

The total cost of the extensions, which comprise two Babcock & Wilcox 
water-tube boilers, steam turbine supplied by the Brush Co., and direct- 
coupled to tandem dynamos of 1,000 kw., condensing plant by W. H. 
Allen, Son & Co., &c., was about £11,000. 

Dunoon.— The Council have adopted an electric lighting scheme 
for the Pier, Castle Gardens and Pavilion at a cost of £446. It is 
proposed to purchase a gas engine and dynamo, and to generate cur- 
rent for lighting the entire Pavilion entrance to the Gardens. 


Flint.—The Council have adopted an electricity supply scheme 
estimated to cost £6,000. 


Ilkley.—An inquiry was held on Tuesday into the application of 
the Council for sanction to borrow £18,000 for electricity supply in 
the urban district of Ilklev and the township of Middleton. 

The clerk (Mr. F. S. Eckersley) supported the application, but there was 
some opposition to the site of the generating station. 

Mr. GEO. WILKINSON, consulting engineer for the scheme, gave 
evidence, and, in regard to the site; said that the destructor site was & 
mile further away, and would mean extra capital expenditure of £3,000. 

After hearing the evidence, the inspector (Mr. T. Ekin) visited the 
suggested sites for the generating station. 

Lytham.—An unopposed inquiry was recently held into the 
Council's application for sanction to borrow £23,700 for electricity 
supply purposes. 

Mr. Merriman, who appeared in support of the application, said that 
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recently an agreement had been come to with St. Anne's Council by which 
Lytham could obtain electricity in bulk on favourable terms. ‘The agree- 
ment was for 10 vears, and the effect of it would be that, instead of an 
expenditure of £23,700, the initial cost and the cost during the next three 
vears would be between £15,000 and £16,000. Nevertheless, for reasons 
which he hoped the board would find satisfactory, the Council would still 
desire that the whole powers should be granted and not limited merely 
to the £16,000. The estimate of £15,000 to £16,000 was based solely on 
the supply to a number of houses coming within 50 yds. of the compulsory 
mains. The number would obviously only represent a small percentage 
of the houses that would eventually be supplied. The scheme provided 
only for three transforming stations, and it was expected that soon 
another station would be required for supply to the Park-road district. 
What the Council felt was that if at the end of 10 vears it became necessary 
to go back to the scheme for crecting a generating station, it was better 
they should be in a position to erect that station at once, and for which 
thev had the statutory powers. The initial expenditure would be about 
£10,725, and the chief item would be mains, which in the first year would 
represent a cost of £7,850. The agreement was put in, and evidence 
given by the consulting enginneer (Mr. J. H. Tonge) and others. 


Rotherham.—An unopposed enquiry was held on Wednesday into 
the application of the Corporation for sanction to borrow £19,056 
for additional generating plant at the electricity works. 

It was stated that during the past vear 4,797.222 units were sold, an 
increase of 1,100,000 units on the previous year, and the borough elec- 
trical envineer (Mr. E. Cross) estimated that within the next three vears, 
owing to the price of coal and the popularity of electric driving in local 
industries, the undertaking would be required to supply 10,000,000 units 
per annum. 

Wolverhampton.—The Council have decided to lay a h.t. main 
from School-street to Tettenhall-road sub-stations at a cost of £1,575. 


GENERAL. 


Bampton.— The Urban Council have asked the manager of the 
Minehead Electric Supply Co. to prepare a report on the electricity 
supply question. 


Bexley.—Mr. H. P. Stokes, electrical engineer and tramways 
manager to the Urban District Council, has had his salary increased 
by £100 per annum. 


Dartford.—The report of Mr. John F. C. Snell on the electricity 
undertaking has been considered by the council. 

After a brief reference to the condition of the prexent plant, the capital 
expended, &c., Mr. Snell dealt with the question of the proposed supply 
toCrayford and recommended the Council to proceed with the scheme. din 
regard to the proposal to adopt a scheme of co-operation between the local 
authorities of Woolwich, Erith, Bexley and others, he advised the Council 
to give full consideration to the proposal if and when it was made, as it 
included bulk supply which might obviate any further capital expendi- 
ture on generating plant by the Council. She system proposed to be 
employed by the electrical engineer (Mr. Pember), viz., three-phase at 
10.000 volts, 50 periods, was sound and thoroughly efficient and econo- 
mical If the Council did not proceed with the Crayford bulk supply 
scheme the plant installed was only just sufficient, presuming that the new 
000 kw. set was taken over by the Council from the contractors. It was, 
therefore, necessary for the Council to consider some addition to the 
plant in order to enable them to comply with the Board of Trade regula- 
tions to maintain a safe, efficient and continuous service. He strongly 
advised that future extensions should be on the three-phase system, and 
thus give that facility of economical extension which the present system 
could not vive. His examination revealed one very clear fact, viz., that 
the clectricity department was very carefully and ably managed by Mr. 
Pember, whodekerved the full confidence of his Committee and the Council. 
All that was wanted was an expansion of the business (of course, on 
propr terms); but that extra business must be got, anl tha: 
was why he emphatically advised the Council to proceed with the Crayford 
echeme. The Council should accept the contract to supply power to the 
West Kent Power Co., for Messrs. Vickers (350 kw. and 1,000,000 units), 
and for Messrs. Richards’ Flour Mills (120 kw. and not less than 500,000 
units per annum) on the terms proposed, viz., £4. 9s. per kw., plus :3d. 
per unit supplied. by the Council, the energy being metered three-phase 

igh-tension, The Council should amend the application to the L.G. 
Board In accordance with the schedule of plant and estimate submitted 
by him, and which would include a 500 kw. turbo-alternator, making a 
total of 1,800 kw. installed at the power house. He would prefer to see 
the ht. cables laid in duplicate. In the contracts proposed he would 
advise that the guaranteed periods should not be less than seven years 
for Messrs. Vickers and 10 years for the flour mill, and also that there 
should bea" coal clause " to cover the council in the event of any abnor- 
mal rise in price. As the supply of energy was urgently needed in Cray- 
ford, he thought the best way would be first to build the small annexe to 
the building in which the h.t. switchboard and the two rotary converters 
oe be accommodated. ‘The rotaries could then be run inverted 

uring the summer to give the three-phase supply to Crayford. 

Doneaster.—The Rural Council have decided to support a scheme 
of Messrs. Best & Pullen, of Bradford, to provide an electricity supply 
scheme for Bawtry and Austerticld and the immediate district. It 
lx also proposed to supply electricity in Barnbro'. 

Dudley.— Since the aequisition of the local electricity works by 
the Shropshire, Worcestershire and Staffordshire Electric Power Co. 


the public lighting is reported to have been greatly improved owing 
to the adoption of new lamps. 

The company has acquired from the Council a piece of land in Oakey- 
well-street for the erection of new central offices and showroom and a 
sub-station to accommodate plant of 2,200 kw. capacity. Three-phase 
current will be supplied to the sub-station at 5,500 volts 25 periods, and 
it will be supplied at 460 or 230 volts for power and lighting. 

„East Ham.—On Tuesday the Council adopted a reco.nmendation 
to appropriate £2,000 from the profits of the electricity undertaking 
for the relief of rates. 


Hornsey.—The salary of the borough electrical engineer (Mr. 
Norman Staniland) has been increased fr om £500 to £550 per annum. 


Inverurie.—The Council have asked the Great North of Scotland 
Railway Co. to state their terms for the supply of 10,000 units of 
electrical energy per annum. Messrs. James E. Sayers & Cald well 
have also been instructed to prepare a report on the question and as 
to the advisability of establishing an independent generating station. 


Lowestoft.—On Wednesday last week the Mayor (Councillor J. W. 
Brooke) formally opened a 10 days' * Electric Home" Exhibition at 
the Skating Rink. 

There was a good attendance and the exhibition consists mainly of 
exhibits by local tradesmen. ‘The chief feature is the electrical section 
under the auspices of the Corporation electricity department, which has 
an excellent display of electrical appliances for lighting and power, cook- 
ing, heating, ironing, &c. 

The Mayor said that such a fine exhibition as that reflected the greatest 
credit upon the promoters. That of the electricity department, in which 
he was particularly interested, was wonderful. It seemed to him that 
electricity would soon solve the servant problem in the sense that it 
promised to be a great time and labour saver. Already they had many 
flats in London titted electrically with that object ; how long it would 
be before they attained to that in Lowestoft, of course, he could not 
predict. The officials of their electricity undertaking knew how to 
organise and " run " such a show as that, and to Mr. Saunders, he thought, 
was largely due the fact that that exhibition was being held. 


Lurgan.—The Board of Trade inspector (Mr. G. B. Deane) has 
concluded his inquiry into the Urban Council's application for a 
provisional electric lighting order. 

In tho course of the evidence in support of the application it was stated 
that it was intended to expend about £12,000 in providing municipal 
electricity works. There was considerable opposition from the local gas 
company and from a committee of ratepayers, but before the close of the 
inquiry the legal representatives of the company and the ratepayers 
withdrew. 

Middlesbrough.—Subject to the approval of the Board of Trade, 
the Cleveland & Durham Electric Power Co. will transfer to the 
Corporation their provisional order for the North Ormesby area. 


The Gas and Electricity Committee propose to spend £3,250 on extra 
feeder cables 

Redditch.—The Council considered on Tuesday the report of the 
consulting engineers (Messrs. Handcock & Dykes) on the electricity 
supply undercaking. 

Messrs. Handcock & Dykes, who base their conclusions on the returns 
of the undertaking for 1912-13, set out full particulars and conditions of 
the existing plant, mains, &. They report against the sale or leasing of 
the works and also against the removal of the site, and therefore they 
advise the remodelling of the present works. The report stated that 
there was no lack of consumers, and the Council had an outlet for current 
with a load factor of nearly 24 per cent., which gave them an advantave 
possessed. by comparatively few of the electricity undertakings in tho 
country, It was an element that entirely favoured cheap production 
more especially in a district that was comparatively near to the coalfields. 
They had to bear in mind that in the past consumers had had much to 
complain of—uncertainty of supply. resulting at times in the com plete 
stoppage of their works, and unevenness of pressure that had rendered 
the use of the current for illumination purposes almost an im possibility ; 
in addition, power consumers had been sutfering from the fact that. the 
system of supply was the one least suited of any for power purposes 
Under those circum-tances they had no hesitation in saving that, given 
that the undertaking could be brought into a state of equilibrium sv as to 
remove the strain on the ratepayers’ pockets, that a reliable supply was 
assured to the consumer at a steady voltage for lighting and on a system 
better suited for power purposes, that spare plant was provided at the 
station so as to render stoppage of supply a moral impossibility, there 
should not be the slightest difliculty in obtaining, for the much better 
service rendered both to the consumers and the ratepayers generally 
an increase in price of 12} per cent. compared with what thev were now 
obtaining for the present unsatisfactory supply with the unsatisfactory 
conditions that appertained in that connection, Another effect of tho 
present state of athuirs was that many consumers who would vive them 
a power or lighting load hesitated to come on to the mains. The effect 
of a proper supply, with a sense of security, would be to increase their 
peak load by at least 120 kw., compared with 1912-1913, at a load factor 
of not less than 24 per cent., making the total kilowatts at peak load 759 
instead of 630 ; that would make the output 1,576,800 units per annum. 
The average price per unit sold when the peak load was 630 kw. was 
l-47d. ; that at an advance of 12) per cent. to ull consumers would maku 
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the average price 1-65d., vielding a revenue of £10,840 per annum. 
Above going through the accounts in detail the firm submit a reconstructed 
revenue account based on their recommendations which would leave an 
estimated surplus of £608 per annum. The Council are recommended 
to instal two 500 kw. three-phase alternators, giving a maximum 
voltage of 3,800 between phases at 70 periods, to rebuild a portion of the 

resent station, to extend the switchboard, to Jay two three-phase mains, 
* 9 verhaul the sub.stations, &e., at a total cost of £18,000. 

Stepney (London).- The Electrie Supply Committee has received 
a communication from the Clerk of the London County Council with 
reference to the draft agreement entered into by the Council for the 
supply of current in bulk to Bethnal Green. 

The communication draws attention to clause 18 of the agreement. 
which provides for any dispute or difference as to the accuracy of an 
indicator or meter measuring the bulk supply being referred to an 
inspector to be appointed by the Board of Trade, whereas (it is pointed 
out) the London County Council are in almost all electric ivhting orders 
relating to the County of London authorised to appoint electric inspectors 
for meters ; and it is suggested that the agreement should be amended 
accordingly. ‘The Committee has informed the Board of Trade that 
they have, on behalf of the Borough Council, no objection to offer, 

West Ham.—The appeal against the revised assessments on the 
tramways and electricity undertakings has resulted in the assess- 
ment of the electricity undertaking being reduced from £36,600 gross 
and £20,100 net rateable value to £35.000 gross and £18,500 net. 

The assessment of the tramway undertaking has been reduced from 
£37,120 gross and £17.320 net to £37,120 gross and £14,000 net in respect 
of the portion of the undertaking in West Ham, and from £050 gross and 
£590 net to £950 gross and £500 net in East Ham, but an appeal to 
Quarter Sessions is being made against the tramway assessment. 

Wormit (Fife).—-The Council recently obtained a report from Mr. 
J. W. Napier, of Alloa, in regard to the proposal to purchase the 
electricity undertaking of the Tayside Electric & Gas Light Co. 

In the course of his report Mr. Napier considered the question of 
extending the area of electricity supply in the event of the purchase of 
the existing electricity works, and comes to the conclusion that as the 
site of the present station is leasehold the Council would have to erect 
new works, and would also have to extend the area of supply to Newport, 
and that the Council would, therefore, not be justified in considering a 
scheme of electrie light supply for the burgh. The alternative to the 
Council declining to undertake a scheme might probably result in another 
company obtaining powers to supply electric current, but the Council 
need not fear that the effect of competition would be adverse to the 
interests of their gas department. 


LIGHTING NOTES. 


Lamp Patent Litigation.— Ve are informed that the British 
Thomson-Houston Co. have started an action against the United 
Electric Supply Corporation for alleged infringement of their patent 
No. 21,513 of 1906, the fundamental patent covering the drawn 
tungsten wire filament. 

It appears that the British Thomson- Houston Co. gave the Corporation 
the usual warning but no notice was taken of it and when it was proposed 
to serve the writ no one was fouud at the address given by the Corpora- 
sion to accept service. When the representative of plaintiffs’ solicitors 
vent to the address he found that the door of. the office bore the name of 
several companies and that the inmates disclaimed any connection with 
the Corporation; they stated that the gentleman who used the address 
merely hired the office for a short time and in the presence of the repre- 
sentative of the solicitors they tore down the name of the United Electric 
Supply Corporation. The Corporation is not registered at. Somerset 
House and plaintiffs were told that the individual who traded under the 
name is called John Smith, but efforts to trace him were unsuccessful. 
This is a good example of how unregistered companies, with no assets, 
circularise the market and mislead intending customers. The owners of 
patents will (we are informed) be forced to proceed against the users, as 
they are determined to take all possible steps to sustain their patents, 


West Ham. - The Highways Committee have accepted the offer of 
the borough electrical engineer (Mr. J. W. Beauchamp) to install 
incandescent electric lamps in place of the are lamps on the tramway 
routes and for refitting the existing electric lamps in side streets 
with modern swan-neck fittings. 

Where there are poles on both sides of the road it is proposed to instal 
200-watt lamps on each pole (including lighting and maintenance) at 
£3. 10s. per lamp per annum. Where there are poles on one side of the 
road only, the lamierns will contain four 100-watt lamps, and the charge 
will be £7 per lautern per annum. In connection with the incandescent 
electric lighting. modern swan-neck fittings, fitted with 100-watt lamps, 
are to be attached to existing electric lamps (to include lighting and main- 
tenance) at £2. 12s. 6d. per lamp per annum, and about 200 gas lamps 
are also to. be fitted with electric incandescent lamps and main- 
tained at the same charge. In regard to the replacement of arc lamps, 
the charge will be £14. against the present charge of £17 per are lamp, 
but the committee recommend that for the current financial year £15. 10s. 
per arc lamp be allowed. 

Workhouse Lighting.—In connection with the proposal to establish 
electricity works at Clogheen (Ireland) it is also suggested that the 


- local Board of Guardians should wire the workhouse, at a cost of 


about £150. At present about £45 a year is paid for lighting, and as a 
saving is expected from electric lighting, a committee has been 
appointed to go into the matter. 


POWER AND HEATING. 


Electric Cooking.— During last week Mr. Norman Miller, A. M.I. E. E., 
assisted by Miss Bennett (of the Carlotta School of Cookery), gave 
demonstrations of electric cookery at an exhibition in the Havergal 
Hall. Bournemouth. 

The exhibition was organised by the Bournemouth & Poole Elec- 
tricity Supply Co., and the cookers used were manufactured by the 
Electric & Ordnance Accessories Co., whose radiators were also on view, 
as well as electric irons, kettles, coffee machines, tong heaters, bed 
warmers, vacuum cleaners, &c. 

Electric Ironing.--5t. Albans Guardians have appointed a Com- 
mittee to consider the question of introducing electric irons into the 
laundry and also to report as to the advisability of having “ dim- 
ming " switches in the infirmary. 

Electricity in Mining. As a result of the adoption of electric 
power at the mines of the Wallsend & Hebburn Coal Co. the output 
of coal has increased from 3,500 to 5.000 tons per day, and it is 
estimated that when the new shaft at Hebburn has been opened the 
total output will be 8,000 tons per day. The electrical plant has 
been supplied by the British Westinghouse Co. 


TRACTION NOTES. 
TRAMWAYS AND LIGHT RAILWAYS. 


Barking.—In connection with the proposal to lease to East Ham 
Council the track from the boundary of East Ham to Barking Broad- 
way a conference of the inter-running authorities concerned (London 
County Council and West Ham and East Ham Corporations) has 
decided to suggest to Barking Council that they should allow the 
authorities to run the line for three months (from May 1) in order to 
ascertain the actual earning value of the Barking section under the 
altered conditions. 

L. & N.W. Railway.—-The electric train service on this railway 
between Earl's-court and Willesden, via Addison-road, will be in- 
augurated to-day (Friday), when the steam trains will bə withdrawn. 


Morecambe.— A special meeting of the Council was held on Tuesday 
“to consider the clectritication or otherwise of the present tramway 
system,” but after discussion it was decided that the Tramways 
Committee should proceed to obtain all necessary information 
Tespecting any system of traction and report to the Council. 


Oxford.—The Tramways Committee recommend the Council to 
enter into a fresh agreement with the National Electric Construction 
Co., who are running motor ‘buses in Oxford. 

It is proposed that the company should provide motor 'buses to 
supply all the needs of the city and adopt workmen's fares. The company 
will have the monopoly of the remainder of the period during which they 
have the right of running over the roads (37 vears) on payment of a rent 
of £800 a vear; the Corporation to be at liberty to take up the tramway 
lines at their convenience, but should the Corporation at any time within 
the period of the agreement prefer electric tramways and not wish to 
construct them themselves, the company shall have the preference. If 
the agreement be adopted the Council will withdraw the opposition of 
the Corporation to the company's bill. 

Pay-as-you-enter Cars.— On Tuesday Leicester Corporation were 
recommended by the Tramways Committee to continue the pay-as- 
you-enter system on the trameara. 

An amendment, moved by Mr. Hawkes, to refer the matter back, with 
an instruction not to continue the use of the cars, was carried by 23 
votes to 21. 

Stirling.—Thc Town Council are arranging a conference with re- 
presentatives from the County Council, the Bridge of Allan Council, 
and the Stirling & Bridge of Allan Tramways Co. to consider a pro- 
posal to convert the present tramway lines to electrie traction. 

RAILLESS, &:. 

Ardsley (Yorks).—'l'he Urban Council of East and West Ardsley 
have approved a scheme for running trolley omnibuses along Brad- 
ford-road, East Ardsley, to Morley, starting from the Bay Horse Inn. 
The system will be leased to Leeds Corporation for 28 years. 

Folkestone.—A system of electric motor omnibuses has been 
inaugurated in the Folkestone, Cheriton and Hythe districts. 


TELEGRAPH AND TELEPHONE NOTES. 


Radio-Telegraphy.—‘* La Lumiere Electrique " states that the 
French Chamber of Deputies decided on April 3 to construct two 
stations at Noumea (New Caledonia) and Papeete (Tahiti). The 
French possessions in Oceania are separated by 2,108 miles from the 
nearest cable, and the intended new wireless communication will 
connect via New Caledonia with the cable network. The wireless 
station at Saigon (Indo China), now under construction, will permit 
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of communication at least by night and at favourable hours) with pathway from the upper entrance gates past the Queen's Statue. For 
New Caledonia, a distance of 4,650 "miles. The sum voted for the | illuminating the remainder of the grounds a wire will be strung from tree 


construction of the Noumea and Papeete stations is 1,890,000 frs, | to tree. Each arch will bear 11 coloured electric lamps, while the other 
lamps will be spaced out about a yard apart. 


(nearly £75,000), and the annual expenses are estimated at £6,000 per d à; i E 

station. The installation at Saigon, which is being supervised by India.—An application for a licence to establish electricity supply 

Capt. Peri (chief of the Indo-China radio-telegraphic service) will be works and a service of trolley omnibuses in Benares has been applied 
for by Messrs. Gladstone, Wyllie & Co. 


completed by the spring of 1915. 
FOREIGN NOTES. 


Week-end Cable Messages.—A new tariff for these messages 

between the United Kingdom, Australasia, New Zealand and Fiji 

comes into force to-day (May 1), the charge will be 15s. for 20 Argentina.— The `“ Review of the River Plate " says Salta Munici- 

words, with 9d. for cach additional word, in place of 18s. for a | pality have granted a 20 year's concession to Mr. B. S. Barcia, for 
the electric lighting of the town, which is at present lighted by 

acet ylene gas. 


minimum of 24 words and 9d. per additional word, the former rate 
The Compania Andina de Electricidad has acquired the electric tramway 


for these week-end messages. 
The Eastern Telegraph Co. also notities that from to-day 
(May 1) week-end i leva between the United Kingdom and | concession which the Government of San Juan had granted to Mr. 
Aden, Perim, Zanzibar, Seychelles, Mauritius, Rodriguez, Cocos, eee ; i nA ed e ris Na bes oy Ob cen Jaa at Vue 
. i neighbouring department of Desam parados. 
India, Burmah, Ceylo n, Penang, Malacca, Singa pore, Labuan, The Province of Buenos Ayres Electricity Co. has commenced sup- 
Australia, Tasmania, New Zealand, Union of South Africa, Southern | plying current to consumers in Caseros. 
and Northern Rhodesia, Nyasaland, German South-West Africa, A consular report from Mendoza states that the electricity supply 
Ascension and St. Helena will be accepted with the distinctive class | company in Mendoza supplied 2,704,300 units in 1912, in addition to the 
prefix TWT, which is charged as one word at week-end telegram rate. | supply to the electric tramway company. There 1s also a Government 
These special telegrams must be written entirely in plain language, and | light and power station and a new company ( the Faders Light & Power 
are subject generally to the same rules as deferred plain language tele- | Co.) was recently formed with a capital of £450,000, for the purpose of 
grams. The company reserve the right to temporarily suspend the establishing electricity works in Mendoza. A f 
acceptance of week-end telegrams in case of interruption of their lines | | The generating plant of the new tramway company in the city of 
or of extraordinary pressure of traffic. The minimum charge is for | Santa Fe recently passed a satisfactory test. — "TP 
The premises of the new Asociacion Argentina de Eléctro-'Técnicos in 
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20 words as under :— Each ad- : ipid 
l ditional word. | the Railway Clearing House building, Paseo Colon 185, Buenos Ayres, 
Aden and Perim ......... teen DE 10s. Od. .... 61. were recently opened. The Asociacion starts with 250 members. 
Zanzibar, Ssychelles, Mauritius, Rodriguez and Cocos .. 12s. 6d. 74d. : ] S ! 
India, Burmah and Ceylon d iE ere ae iere e y e Rope ee P ve 85. 4d. 5d. Paraguay.— The ee Review of the River Plate says the Asuncion 
Penang, Malacca, Singapore and Labuan .............. 14s. 2d. 84d. El eom. : Lieh P Co. hav d f 
Australia, Tasmania and New Zealand ................ 15s. Od. ?1. ;lectric Tramway, Light & Power Co. have presented an account for 
PAPA of Pd Africa «cessent ic A aid $31,320 gold to the Municipality for public lighting, but the munici- 
Nonium Rhoden and N OA ee ad Y pality refuse to acknowledge the claim and allege that according to 
German South-West Africa........ceeescceecenscears 13s. 4d. 81. the terms of the concession-law the company must bear the expense, 
Atconsion and St. Helena sl. ose ise else e EX xA 12s. 6d. 73d. " . . ! i FEET . : 
The concessionaire company have placed 130 electric street lamps in 


service in Asuncion, and are to instal a further 300. 


Russia.—A Russian Supplement of " The Times" issued on 
Monday last states that imports of dynamos and motors to Russia 
in 1913 amounted to 6,174 tons in 1913, compared with 3,401 in 1911, 
and that this branch of trade is almost entirely in the hands of the 


Germans. 


Spanish Hydro-Electric Works.—At the London Chamber of Com- 
merce last week, Mr. E. D. Trowbridge, consulting engineer for the 
hydro-electric works of the Barcelona Traction, Light & Power Co., 
gave a lecture on the progress of the scheme. 

The lecturer gave an historical sketch of the scheme which was com- 
menced about 24 vears ago, and explained that a storage reservoir to hold 
506,000,000 gallons of water had been constructed. At the power house 
there would be four 14,000 B.H.P. turbines and three-phase generators. 
Tho first two units had been in operation three or four weeks. A canal 
17 miles long, with a capacity for carrying 60 cubic metres of water por 
second, had been constructed, Two transmission lines were now running 
trom the power house into Barcelona, which was the second largest cotton- 
producing centre in the world, and all the surrounding towns were en- 
gaged in cotton and wool spinning. The whole territory was dotted with 
factories. They knew from experience that the introduction of cheap 
power greatly stimulated the use of power. Such had been the case in 
Rio de Janeiro, but at Barcelona they had an immense market for power 
already created, and one which was growing every dav. Thev found that 
their customers liked clectric power, and some of them had increased the 
amount they took 25, 30 and 40 per cent. in two or three vears. The 
company also acquired a railway that started in the centre of Barcelona 
and came up to the foot of a high mountain, and was being extended 
through a tunnel to open up the territory on the other side. The com pany 
had also acquired a system of tramways. The development of Barcelona 
was going on at a tremendous rate, and building was in progress all over: 
the city. At present Barcelona supplied all the cotton goods used by 
Spain, and had begun to export into Argentine and other South American 
countries. It had exceptional facilities by sea for South American and 
Mediterranean ports. Labour in Spain was exceptionally good and there 
was plenty of it; the general manufacturing conditions were excellent. 
The company owned in Barcelona a large power and distributing under- 
taking, which had shown a wonderful development in the last three vears, 
The local system was showing nearly double the receipts it had threee 
years ago. ‘There was also the possibility of a large development of 
irrigation works in connection with the construction of the third large 
unit on the Ebro. There would be about 150,000 H.P. in the works now 
in progress without counting the larger developments at some later date. 
At the present moment they had 115,000 H.P. under contract, and new 
contracts were coming in at the rate of 2,500 H.p. per month. The first 
plant was in operation, and they hoped to have the second one in opera- 
tion in August at Talarn. 

Sweden.—The use of electricity has made immense strides in 
Sweden during the past few years, and before long electric lighting 
will have superseded all the old methods. E: 

The demand for electrical fittings, &c., is very large, and Swodish 


The messages may be handed in at any of the company's offices in Great 
Britain or at any postal telegraph office in the United Kingdom (marked 
“via Eastern"). They will be sent off on Saturday evening and delivered 
on the following Tuesday morning. 


BIDS NAUTAE 
= EMPIRE NOTES. = 
TACHI LUTTE 


Australasia. — The “Australian Mining Standard " says the 
Executive Council of the Victorian Government have approved 
the transfer of the order granted to Shire of Rochester (Echuca) 
to the Commonwealth Electric Co, Pty. for 21 years. 

The balance-sheet recently submitted by the City Treasurer to Sydney 
Electric Light Committee shows a net protit of £55,243 on the electricity 
supply undertaking for the year 1913. ‘The City Council have decided 
to purchase duplicate induced draught fans for the power house at an 
estimated cost of £4,500, and to invite tenders for two submarine cables 
to be laid between Dawe's Point and Milson's Point for the supply of 
current to North Sydney, but not to accept any tender until the agree- 
ment with North Sydney Council is executed. 

The project of the Dominion (N.Z.) Portland Cement Co. to harness the 
Wairau Falls for the generation of electric power and to establish a 
modern cement mill at Tikorangi, on the shore of the Whangarei Harbour. 
will involve & capital expenditure of about £170,000. "There will be 
a transmission line 163 miles in length to convey power to Tikorangi, 
and the company also contem plate supplying electricity to the borough of 
Whangarei (for which the municipal council has borrowed £13,000), and 
also power for agricultural and domestic purposes. At the outset, two 
1,900 H.P. turbines will be installed. 

Heidelberg (Victoria) Shire Council has applied to the Governor-in- 
Council for an order authorising the supply of electricity in the Fairfield, 
Ivanhoe and Heidelberg ridings. The consulting engineer (Mr. Nocl 
Murray) anticipates that a supply of electricity will be available in Fair- 
teld within six months and in the other two ridings within 12 months. 

Canada.—The " Canadian Mining Journal " states that as a result 
of the investigations on electric smelting of iron ore in Europe which 
Were carried out by the Canadian Government in 1906, a company 
at Toronto has evolved a type of electric furnace specially adapted 
for the smelting of Canadian magnetite iron ores. The metal pro- 
duced is said to be very sound and fluid, and when used for steel 
Casting gave very clean surfaces, such as are ordinarily obtained only 
I grey iron castings. 

A bill has been introduced into the Ontario Legislature to authorise 
certain new and increased taxes. It is proposed to increase the tax on 
is gross revenue of steam railways by 4 per cent., and to impose taxes 
of 4 per cent. on the gross earnings of electric railways, and I per cent. on 
the net revenue of electric supply companies. 

Guernsey.—The Entertainments Committee have adopted a 
scheme for the electric illumination of Candie Grounds. 

There will be 25 arches in the main avenue and four arches over the 
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industry is far from being in a position to supply it. At present Germany | 
is the chief supplier. | 

The motor vehicle has entirely conquered Sweden, and in all the 
large towns itis now practically the only means of transport. 


MISCELLANEOUS NOTES. 


Alleged False Pretences.— At Sheftield Quarter Sessions last week | 
Alfred Henry Mayne (31), electrical engineer, failed to appear to | 
surrender the charges against him. 

Defendant had been allowed bail and it was stated that he had gone | 
abroad. His co-defendant, Thomas Jones (58), electrical engineer, was 
in court. It was alleged that defendants kept a bogus wireless telegraphy 
college, and they were charged with conspiring by false pretences to 
obtain £10. 10s. from Robert Loxley and £10. 10s. from John Comins. 
The case was adjourned until the next Sessions, Jones being allowed out 
upon his own recognisances. 


Customs Decisions.— The following are included under the duty 
free schedule of the new Bahamas Customs Tariff Act, which came 
into force on March 23 last :— 

Boilers; electrical apparatus and appliances; engine packings ; 
steam, oil, gas or electric engines ; machines run by any power; steam 
oil, gas, electric or heat machines; all parts of machines; petrol: 
petroleum ; rails and rolling stock for railways and tramwavs : scientific 
instruments and apparatus imported for scientific research ; telephones. 

According to a recent decision, ‘ hanging apparatus for electric incean- 
descent lighting, with pulleys and counter weights, even without the 
conducting wires or lamp support," are classitied under 424 bis of the 
French Import Tariff as clectrotechnical apparatus. 


Fires.— A fire occurred on Monday morning at the works of Messrs. 
Hurst, Nelson & Co., causing damage to the extent of £100,009. The 
property destroyed included 25 tramcars under construction. 


Government Publications.— The following have been issued during 
the past fortnight :— 

Opposed Private Bill Committee’s Report, 11d. British Commercial 
Travellers’ Memorandum, lld. Public Trustee, Sixth Report for 1913, 
lid. Private Legislation Procedure—Scotland, No. 14, April 15. 1914, 
34d. Merchant Shipping—New Zealand— Order in Council. 409, 11d. 
Coal Minos Act, 1911, Daily Log Book, No. 10, 28. 7d. Army Equipment 
Regulations : Field Squadron, 21d. Pier and Harbour Provisional Order, 
No. 1, Bill, 13d. Motor Car Act Amendment Bill, Id. Columbia New 
Customs Tariff, 73d. Junior Assistant in Roval Observatory, Green- 
Wich, 7d. Boiler Explosion Reports: No. 2,253, At Valley Dve Works, 
Bradford, 63d. No. 2,285, At Bradford Iron Works, Manchester, 2!d. No. 
2.283, At Pinkerton, Glasgow, 1s. 5d. Post Office Changes in Wages 
Return, 9d. National Insurance, Part 2, Amendment Bill Return. 11d. 
Explosion at Senghenydd Colliery, Glam., Reports, Is. dod. Private 
Levislation Scotland Procedure, Apri] 22. 1914, 31d. National Insurance: 
Em ployment under Local and Public Authorities, Exclusion Order, No. 39 
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Arc Lamp Carbons. 

Tenders are invited for the supply of 1,132,000 Are Lamp 
Carbons to the City of Melbourne. Tender form, specification, 
&c., from the Agents for the City Council, Messrs. Mellwraith, 
McKacharn & Co. Ppty. (Ltd.), Billiter "quare-buildings, 
London, E.C., to whom tenders are to be sent by noon Wednes- 
day, May 20. See also an advertisement. 


Transmission Line, Switehboards and Wiring. 
ASHTON-IN-MAKERFIELD Council require tenders by noon 
May 11 for construction of d.c. Overhead Transmission Line 
with Switchboards and Internal Wiring for power and lighting 
at sewage disposal works. Specification, &c., from Messrs. 
ius Fairclough & Stephen, Engineers to the Council, Leigh, 
ancs. 


Motor Pumps, &c. 
West Ham Education Committee require tenders by 6 p.m 

May 18 for instellation of Low Pressure Hot Water Heuting 
Apparatus, supplemented bv Electric Motor Pumps at Rosetta- 
road School. Specitication, &c., from Mr. Wm. J 


acques, 2, Fen- 
court, Fenchurch.street, London, E.C. m 


Tramears. 
West HAM Counci! 
Double-deck Bogie 
Deck Electric Tram 
Manager, 


require tenders by 10 a.m. May 16 for 15 
and one Four wheel Single Truck Double 
cars. Specification, &c., from the lramways 
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and No. 51, Id. each. Railway and Canal Traffic, 14d. National 
Insurance : Claims for Exemption Regulations No. 175]. 1d. Tramways 
Provisional Order Bill, 13d. Greenwich Observations, 1912, £1. Os. 6d. 
Coal Mines General Regs. for the Use of Electricity. 11d. Coal Mines 
Explosives Order, 7 4 14, 11d. Survey of Lights and Sound Signals, 91d, 
Mines—Safetv Lamps Order, March 16, 1914, Is. 2d. Statutory Rules 


;, and Orders.— Nos. 483, Hkeston 'Tramwavs, 13d. ; 486, Bexhill and St. 


Leonards Light Railways, 1!d.; 461, Dangerous and Unhealthy In- 
dustries, lid. Western. Valleys: Monmouthshire Rail-less Electric 
Traction Order Bill, Pid. 

Kelly’s Directory of the Building Trades.—We have received a 
copy of the 12th (1914) edition of this directory, which contains very 
complete lists of all the various trades and businesses connected with 
the building industry and constructive arts. The work, like all 
Messrs. Kelly's publications, seems to have been compiled with care 
and accuracy; it contains 2,548 pages (exclusive of indices) and 
about 350,000 classifications. No distinctions are made in the 
airectory ; a small town, if a builder carries on business in it, finds 
its place in it equally with the large provinical city or the metropolis 
itself. 

The work. which is as reliable as it is possible to make a book of so large 
and comprehensive a character, contains : (1) Lists of the Metropolitan, 
County and Borough Survevors; (2) every ascertainable name in the towns 
and villages alphabetically arranged under each county ; (3) the names 
undereach particular trade in London and its suburbs, alphabetically ar- 
ranged; (4) the names for the rest of England, Scotland and Wales similarly 
arranged ; (5) the names for Ireland arranged under towns and trades ; 
and (6) the names for the Channel Islands and Isle of Man also arranged 
under towns. The whole of the names have been personally checked by 
the firm's canvassers, and their returns afterwards arranged by a staff of 
specially trained clerks, The Directory is published by Messrs. Kelly’s 
Directories (Ltd.), 182-184, High Holborn, London, W.C., at 30s. 


Robinson Marine Superheater. — We are informed that the Great 
Central. Railway Company's s.s. " Nottingham,” working in the 
service between Grimsby and the Continent, was fitted with the 
" Robinson” marine superheater some time ago, and after six months’ 
trial the superheater installation has been examined and a certificate 
given by the Board of Trade. This superheater has proved very 
satisfactory in operation on the “ Nottingham," and we understand 
it is contemplated fitting the " Robinson " marine superheater to 
several other vessels, and it would appear that this marine super- 
heater will meet with the same success as the “ Robinson " locomo- 
type of superheater. a 


Rubber Exhibition.— An international exhibition of rubber and 
rubber goods will be opened at the Agricultural Hall, Islington, 
London, on June 24, by Prince Arthur of Connaught. A seven days’ 
congress is also to be held at which the sources of supply and the 
various applications of rubber will be discussed. 
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Cables. : 
+ YorK Corporation want tenders by 9 a.m. May 12 for supply 

and laying underground of h.t. Three-phase Feeder Cables and 

lt. d.c. Cables. Specitieations from the Engineer and Manager, 

Electricity Offices, York. 

' Wiring and Fittings. 

WOLVERHAMPTON Education Committee require tenders for 
Heating and Electric Lighting of new infant department. of 
Walsall-street. School. Names of tenderers must reach the 
Secretary, Education Offices, Town Hall, Wolverhampton, by 
May 12. 

Diesel Engine Generating Plant, Switchboards, Battery, &c. 

Duxva.tk Urban Council invite tenders for the supply, 
delivery and erection of Diesel Engine Generating Plant, 
Balancer and Booster, Motor Generator, Switchboards, Storage 
Battery, Underground Mains, Hand Crane, Fuel Oil Pipe Line 
and Storage Tank. Specifications, &c., from the engineer and 
manager (Mr. P. A. Spalding, A.M.I.C. E.), to whom tenders by 
noon Monday, May 11. 


Steam Turbine, Three-phase Alternator and Exciter. | 
| LEkEps City Council invite tenders for a Steam Turbine, Three- 
| phase Alternator and Exciter, of 12,000 kw. capacity or there- 
abouts, running at 1.000 or 1,500 revs. per min., and Steam 
Turbine-driven Surface Condensing Plant. Conditions, &c., from 
the manager of the department, Mr. C. Nelson Hefford, and ten- 
ders to town clerk (Sir Robert E. Fox) by 11 a.m. May 11. 
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Turbo-Alternator, &e. 
MANCHESTER Electricity Committee require tenders by 10 a.m. 
May 13 for supply and erection of 5,000 kw. Turbo- Alternator, 
with Pipework, Pumps and Condensing Plant. Specifications 
&c., from Mr. F. E. Hughes, Town Hall, Manchester. 


Fire Alarms, Telephones, Bells and Electric Lighting. 
The METROPOLITAN AsyLUMS BOARD require tenders by 
2:30 p.m. May 6 forre-wiring Fire Alarm and Telephone Systems 
and installing Signal Bells at the Southern (Lower) Fever Hos- 
pital, near Dartford, and the installation of Electric Light in 
blocks 4 and 6 of Grove Fever Hospital, Tooting. Specifica- 
tions from the Board's Offices, Embankment, London, E.C. 


Cables, Meters, &c. 
Devonport Electricity Committee require tenders by noon 
May 12 for 12 months’ supply of Cables, Wires and Meters. 
Forms of tender, &c., from the Borough Electrical Engineer. 


Tramway Stores. 
SovrH SHIELDS Corporation want tenders by May 9 for 12 
months’ Stores and Materials for the tramways departments. 
Forms of tender, &c., from the Tramways Manager. 


Generating Station. 

BrRMINGHAM Corporation require tenders by noon May 25 for 
construction of Poling in Foundations, Basement Floors, 
Cooling Ponds, Canal Basin, &c., at the Nechells generating 
station. Forms of tender until April 30 from the Electric Supply 
Dept., 14, Dale End, Birmingham. 


Are Lamps. 
The VicroRIAN RAILWAY COMMISSIONERS require tenders by 
ll a.m. May 13 for 100 series Enclosed Arc Lamps for Melbourne 
Railway yard. Specifications from the Railway Offices, 
Spencer-street, Melbourne. 


Are Lamp Carbons. 
SypNEY (N.S.W.) City Council require tenders by 3 p.m. 
July 20 for Are Lamp Carbons (contract No. 290), Meters 
(No. 292) and Maximum Demand Indicators (No. 203). Speci- 
fications, &c., from the City Electrical Engineer. 


Tramway Material. 
ADELAIDE (South Australia) Tramways Trust require tenders 
by 3 p.m. May 26 for supply of Miscellaneous Equipment for 
overhead tramway construction. 


Motor, &c. 
The VicroRIAN RAILWAYS COMMISSIONERS require tenders by 
11 am, May 20 for the supply of a Three-phase Slip-ring Electric 
Motor and Accessories, Specifications, &c., from the Victorian 
Railway Offices, Spencer-street, Melbourne. 


Copper Wire, &e. 

The VicrogtaN RarLwavs COMMISSIONERS want tenders by 
llam. May 13 for supply of 5 tons h.d. Copper Wire and 100 
tons ci. Scrap. Specifications from the Victorian Railway 
Offices, Spencer-street, Melbourne. 


Meters, Maximum Demand Indicators, Carbons, &c. 

SYDNEY (N.S.W.) Council require tenders by 3 p.m., July 20, 
for Box Compound, Meters, Maximum Demand Indicators, 
Are Lamp Carbons and Straight Stem Insulators. Specitica- 
tions, &c., from the City Electrical Engineer. 


Electrie Railway and Tramway Construction. 

Tenders will be received up to May 16, at the DIRECTOR OF 
PuBLIC Works, LisBoN, for the Construction and Working of 
an Electric Railway between Lamego and the left bank of the 
Douro (about 74 miles). Forgeiners are allowed to tender. 

ManrovPor (Russia) Municipality require tenders for the con- 
struction and working of an Electric Tramway in the town. 
Applications, stating on what conditions the contract would be 
undertaken, are to be gent by May 14 to the Administration 
Municipale, Marioupol, who will supply further intormation. 


Telegraph and Telephone Material. 
he Vıcrorras RAILWAYS COMMISSIONERS require tender 
by 11 a.m. June 10 for the supply of 50 tons of Gal. Telegraph 
Wire, No. 8 gauge. Specifications, &c., from the Victorian 
Railway Offices, Spencer-street, Melbourne. 


Generating and Sub-station Plant. 

. . The Town Clerk, Tauranca (New Zealand) will receive 
tenders until 7 p.m. May 11 for the supply and erection of 
. Hydro-electrio. Sub-station Plant, 
Messrs, H, W. Climie & Son, Engineers, Tauranga. 
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BIRMINGHAM.—The Lighting, Stables and Refuse Disposal Com- 
mittee have accepted an offer from the City Electrical Department 
to provide them with two electric battery vehicles for the removal of 
street refuse at £550 each. If the experiment is successful more 
vehicles of a similar type will be provided. 


Bury Sr. EpMvNDs.— The Council have accepted the tender of 
the D.P. Battery Co. for the supply and erection of a battery of 252 
of their L21 type cells complete for £840, the charge for maintaining 
the battery for 10 years (after one year free) being £83. 4s. per annum. 


East HaM.— The following tenders have been accepted for tho 
supply of engincer’s sundries to the Electricity and Tramways De- 
partments :— 

Pfeil & Co., Pryke & Palmer and Stringer & Co., ironmongery ; Pryke 
& Palmer, Pfeil & Co., Middleton Bros. and M. G..Davis & Co., various 
sundries. 

Traction Lamps.—On page 76 of our issue of April 17 we an- 
nounced that the tender of Siemens Bros. Dynamo Works had been 
accepted by the Bristol Tramways & Carriage Co., but we now under- 
stand that it is the Belfast tramways department which has placed 
the order with the company. 


WoLVERHAMPTON.—The Corporation have accepted the tender 
of Dick, Kerr & Co. (at £765) for three motor equipments, and that 
of T. & S. Ham (at £2.595) for the construction of extensions to the 
Commercial-road electricity station. 


Rype (I.W.).—The Corporation have accepted the tender of the 
Isle of Wight Electric Light Co. for lighting the new Town Hall at 
£39. 15s. 9d. for erecting five lamps and 8d. per lamp per hour. 
The gas company's tender was £84 for fixing and 11d. per hour. 


SovTHWARK.—The tender of the General Electric Co. for the supply 
of four switchboard meters, at £21 each, is recommended for accept- 
ance. 


SovTHEND.— The Council have accepted the tender of the British 
Thomson-Houston Co. for the supply and delivery of two 180 kw. 
motor generators, at £752, for the Thorpe Bay sub-station. 


CoLCHESTER.—The Education Committee have accepted the 
tender of Tyler & Freeman (at £200) for wiring the Hamilton-road 
school. 


DarweEn.—The Electricity Committee recommend that the salary 
of the electrical engineer (Mr. C. Garnett) be increased by £50 a year. 


West Ham.—The Corporation have accepted the tender of Gillespie 
& Beales for a supply of clectripal conduits. 


LOUGHREA (IRELAND).—The Town Commissioners have accepted 
the tender of the Loughrea Electric Supply & Lighting Co. for light- 
ing the town from September to May, at £100 annually. 


SYDNEY (N.S.W.)—The City Council recently decided to make the 
following purchases under existing contracts :— 

Noyes Bros., underground cables, £490, 8s. 4d. ; British Insulated & 
Helsby Cables, ditto, £6,065, and copper cable, £7,000; Siemens Bros, 
Dynamo Works, arc lamp carbons, £1,926. 7s. 9d.; N. Guthridge, metro- 
flam carbons, £320. 12s.; Dick, Kerr & Co.. arc lamp carbons, £1,920; 
‘errant (Ltd.), W. G. Watson & Co.. Australian General Electric Co., 
meters and maximum demand indicators. 

Sydney (N.8.W.) Council have also accepted the following tenders ; 
N. Guthridge, transformers, £1.088 (subject to certain conditions), or 
Siemens Bros Dynamo Works, ditto (failing N. Guthridge), £1,204; 
Noyes Bros., and W. T. Henley's Telegraph Works Co., annual contracts 
for insulated cables; W. G. Watson & Co. (conditional upon tender 
for items 3,605 and 3,603 being read “ per dozen "), Lawrence & Hansen, 
British General Electric Co., India Rubber, Gutta Percha & Telegraph 
Works €o.. Edison & Swan United Electric Light Co., Siemens Bros. 
Dynamo Works, Hipwell & Co. and W. T. Henley’s Telegraph Works 
Co., electrical accessories. 

Sydney (N.S.W.) Council have also placed the following contracts: 
Armorduct Mfg. Co. and Simplex Conduits, prepayment meters ; British 
Westinghouse Elec. & Mfg. Co.. rotary converter spares, £24, 23, ; C. 
Wittusen, are lamp globes, £105. 8s. lld.; Siemens Bros, & Co. 
watt-hour meter and two transformers; Australian. General Electric 
Co., two test wall meters; W. T. Henlev's Telegraph Works Co. 
(£1,330. 17s. 4d.), Edison & Swan United Electrie Light Co. (£107.35.8d.), 
Noyes Bros. (£139. 0s. 5d.). British General Electric Co. (£49. 6s. 3d.) and 
Warburton Franki (Ltd.) (£68. 2s.), electric stores, 

Commonwealth Contracts.—The following are the amounts of 
contracts recently placed by the Australian Government Depart- 
ments :— 


_Postmaster-General’s Dept., Victoria.—J. Bartram & Son, earthplates £420. 18s. 94. 
Siemens Bros. Dynamo Works, cable £240. 17s. 6d. ; Commonwealth Art Pottery Co. 
insulators £2,953. 1s. Bd., tubes £67. los. 3d.; Lawrence & Hanson Co., insulators 
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Specifications, &c., from » £231 


V Postmaster-General's Dept., Queensland.— Jas. Paton & Ço., fuses £13. 17s. 10d. ;1British 
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Insulated & Helsby Cables, inkwriters £240; India Rubber. Gutta Percha & Telegraph 
Works Co., Morse keys £39 ; Western Electric Co.. pole changers £32. 10s. 

Postmaster-General's Dept., South Australia.—J. Bartram & Son, telephones £2.112. 10s. 

Postmaster-General's Dept.. New South Wales.—India Rubber, Gutta Percha & Telegraph 
Works Co.. ammet?rs £10. 13s., milliamp:re meters £17. 14s.. extra scales £1. 55. 6d., 
voltmeters £27. 19s. 6d.. fuses £310. 12s. €d. ; Jas. Paton & Co.. bells £132. magnets 
£18. 13s. 9d.. plugs £173. 19s. 2d. ; Shaw Wireless. £56; British Insulated & Helsby 
Cables, condensers £110. 4s. 2d. ; Lawrence & Hanson, cords £115. 12s. 6d.. diaphraems 
£19. 3s. 4d., earpieces £10. 10s. 11d. ; Western Electric Co., howlers £29. 7s. 6d.. indicators 
£310. 15s., keys £539. Is. 3d.. lamps £65. 12s. éd., number plat:s £22. 10s., rec.ivers 
£51. 15s. 10d., 300 translators £332. 10s. : 

Victorian Railway Commissioners.— Automatic Telephones (Australia), automatic tele- 
phone sets £168. 15s. ; G. Weymouth Ppy., twin surfac2 condensers, hot wells. piping. &c., 
£46,041, air and water pumps and motors £5,978. 7s. 8d. and circulating and sump pumps 
with motors £5.722. 14s.. in connection with Melbourne suburban railways electrification ; 
Falkiner Boll Electric Co. 50 kw. motor generator £297. f 

Public Works Dept.. Victoria.—Siemens Bros. Dynamo Works, four electric motors 
£197. 1s. ; J. L. Newbigin & Co., lighting new city Courts £147. 16s. 

Public Works Dept., New South Wales.—Falkin-r Boll & Co.. motors for Homebush 
abbatoirs £604 ; W. T. Henley's Telegraph Works Co.. cables and accessories for ditto 
£1.352. 3s. 9d. and cable and accessori«s for workshops. Walsh Island. £1.219. 16s. ; Morce 
Electric Lieht Co., lightine and ventilation, Morc» P.O., £95. 10s. ; Australian Metal Co., 
passenger lift for Royal Prince Alfred Hospital £567. , 

Metropolitan Board of Water Supp'y, Sydney.— Australian General Electric Co., motor 
Starters and spares £852. 7s. 6d. 3 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEwsurn, ELLIs & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London. W.C. 

Whenever the date applied for differs from the date on which the application was lodged 


at the Patent Office the former is given in brackets after the title. 


1913 SPECIFICATIONS. 
7,544 KETTERING. Automatic regulators for electric supply systems. (9/8/12.) 
7,546 KETTERING. Automatic regulators for electrical supply systems. (11/11/12.) 

An automatic regulator for electrical supply system. in which is provided a movable 
resistanc>-controlling plune*r buoyantly supported in a bath of conductive liquid, 
and in constant contact with a non-fluid conducting member forming part of the 
circuit controlled by the resistanc?, and so arranged that variations in movement of 
said plunger automatically effect variations in the resistanc? interposed in the circuit 
to b?» regulated. 

7,982 Forse & SPiLLER. Railway signalling apparatus. 
7,6038 MacDoNarp. Electric bells or gones. 
7,840 PEUGEOT. Electrical dynamo machines. 

An improved dynamo electric machine operating in conjunction with an accumu- 
lator batt2ry to produc? a constant voltage on an ext:rnal load placed across the 
brushes. wherein each pole-piece is provided with two curves, said curves being wound 
equally with a thin wire shunt-winding and unequally with a thick wire winding in 
series with the accumulators alone, whereby the neutral line is displaced when a 
current traverses the thick wire series winding in either direction. 

7,842 SIEMENS SCHUCKERTWERKE Ges. Driving of looms by electric motors. (3,4/12.) 
8.054 ComMANDER. Ships’ sienalline or telegraph apparatus. 

4 15 WatrER. Luminous electrolytic devices. 
8 
8 
8 


| 

124 BEckwiTH. Incandescent electric lamps. 

128 Mason. Dynamos. (23/4/12) 

172 HEINMANN, Mercury vapour lamps. (12/4/12.) 

416 B.T.-H. Co. (G.E. Co.) Electric arc lamps. 

9,460 LUNDBERG, LUNDBERG, LuNDsERG & Peco. Electrical connectors of the plug 
and socket type. 
9,503 ALLGEMBINE ELEKTRICITATS CES. Ampere-hour meter. (24/4/12. 

13,019 HAIGH. Mechanical and electrical device for starting and stopping a stop-watch, 
primarily intended for timing motor-cycle and motor-car racing. but applicable 
to all other forms of racing. 

13,063 RIPPINGILLE. Electrically-heated flat iron. 

13,148 SIEMENS ScHUCKERTWERKE GES. Controlline of electric motors for ship propul- 
sion and means therefor. (Addition to 2,136,13.) 

13,721 Lucas & HANDLEv. Electric switches. 

14,034 Poutsen. Apparatus for closing and interrupting electric currents. 

14.170 Lucas & VERITYS (LTD.). Electric light fittings of the indirect kind. 

14,941 A oS VERON Bover! ET Cig. Cooling of dynamo-zlectric machinery. 

15.318 Day. Electric lampholders or similar coupling members. 

16.885 Lucas & Lucas. Electric switches. 

17,532 SIEMENS SCHUCKERTWERKE Ges. Electric circuit closing deviczs. (16/8/12.) 

17,954 BLoxHAM. (Robert Bosch. firm of.) Lanterns for electric filament lamps. 

18,924 PENES E IPS Sparking plugs with an insulator composed of two 
parts. . 

18.997 Marks. (Siemens Schuckertwerke Ges.) Portable searchlights. 

20.028 Renczewitz. Electric burglar alarms. 

20.870 SIEMENS Bros. Dynamo Works (LTb.), LYDALL & BROOKS. Means for operatine 
electric switches from a distance. B 

23.084 GuoGENHEIM. Apparatus for electrically smelting metal. metal ores and the like. 

24.944 HirzELBERGER & THE New BRITISH EvER-READY Co. Electric pocket lamps. 

25.274 Waters. Electrical protective systems. (Addition to 26.96] 12.) 

25,464 CHRISTIE. (Galvanische Metall-Papier Fabrik  Akt.-O:s.) Collector-brush- 
holders for electrical apparatus. 

27,824 SIEMENS-SCHUCKERTWERKE GES. Relay arrangements for the automatic control 
of electric circuits or apparatus. (4:1212) 

29,028 CHASE. Method of covering or armouring electric conductors with metal. 


1914 SPECIFICATIONS. 
5,365 Eoo omnes for electricity meters. (Divided application on 5,157/13. 
eb. 28. 
A commutator for multiple-pole direct-current meters adapted to make connection 
between armature conductors of similar potential, the commutator being built up of 


suitably arrang»d metal bodi2s having radiating strips formi 
i ; : A mine the e 
having an opsnine for th» shaft. € p € the segments, and 


6,055 FRiED. Krupp AKT.-CEs. El:ctrodes. (15/413.) 


* 
, 
, 
, 


- APPLICATIONS FOR PATENTS. 


Nore.—The undermentionel Applications (exce 
OTE ! 2r 2 except those marked t) are not 
public inspection untl after acceptance of Comvlete Specifications. Those Bp E S 
open to inspection 12 months after the date attached to them, if they have not been published 


ennt In the ordinary course, N ames within parenthesis are those of communicators 
of inventions. When complete Specification accompanies application an asterisk is affixed, 


February 7, 1914. 


3,241 LIVERPOOL Evectric WELDING Co & W 
3.254 Sturce. Electric heating elements. OPI 
3.282 Parr. Telephons receiver. 


3,291 Lescure. Si j- ; ; 
(2/2/13. ent multi-phase electric furnace for treating molt:n metal 


3.295 JAcoBv. Motor car startin ighti 
: g and lighting sets. 
3,310 OWGRAVE-GRAHAM. Syüchfonisih Jay 
« electric machines. 


$311 Kanpo. Protection of electric circuits against the influence of alternating currents. 


Electric welding systems. 


g devices for electric motors or other rotating 


Februay 9, 1914. NELLE. i 

3.318 JOHNSTON & GREEN. Trolley heads for electric tramcars, locomotives, rope rail- 
ways, and the like. . 

3.323 WHARRAM. Preventing the removal of electric lamps. 

3.324 Newton. Incandescent electric lamrs. 

3,328 St. HELENS CABLE & RuspserR Co. & WHITE. Scuring-arrangement for electric 
cables.* 

3.336 Titinc. Protectine-device for use with elcctric tramway carriages. 

3.342 HooxHam. Incandescent electric lamps. . 

3,358 3.359 WEsTERN ELectricCo. (Franklin Tuthill Woodward, Belgium.) Machine 
telephone switching systems. 

3,360 Western Exvectric Co. (Franklin Tuthill Wcodward, Belgium.) Impulse 
control systems. I 

3,371 BERNocHi. Wireless electrical operation at distance of a type-printing machine. 
(15.3.13. Italy.)* f 

3.385 B. T.-H. Co.. Younc & Garton. Switches for controlling electric motors. 

3,393 SucHosTAWER & Oxley. Dynamos for generating electric currents. 


February 10, 1914. 
3.399 Brack & Brack. Power-transmission apparatus. 
3.405 GARDNER. Signalling devices. f . i 
3,431 Marks. (Percival Herbert Powell. New Zealand.) Preventing disconnection of 
electric lamps from bayonet-type sockets. ; 
3,458 WarLToN. Telephone and telegraph recording devices. 


February 11, 1914. 

3.493 Boynton. Life guard for tramway and other vehicles. 

3.505 DensicH. Recording or counting telephone calls. ae 

3,521 HEALY & WENTwoORTH. Electrical damping-out or discriminating relays and the 
like. 

3.530 Bererra. Universal electrical switch.* 

3.538 Warr. Electrically-operated reciprocating apparatus. 

3.552 BEARD & SHAND. Electric train or tram control systems.* mm , 

3,583 MAITRE & MARTIN. Contact-breaker device for electromagnetic vibrating mem- 
bers. (20/2 13. France.)* 

3.587 BENTON. Electric measuring instruments. l : . 

3,589 3,590 RaNsroRD. (Compagnie Universelle de Télégraphie et de Téléphonie 
sans Fil. France.) Alternating-current machines, transformers and similar 
apparatus. . : . 

3,591 RausroRD. (Compagnie Universelle de Télégraphie et de Téléphonie sans Fil, 
France.) Regulating the length of electric waves in wireless telegraphy and 
telephony. . m n 

3,592 3.593 RANsFORD. (Compaenie Universelle de Télégraphie et de Téléphonie sans 
Fil, France.) Wireless telegraph or telephone transmitters. 

3,594 ALLGEMEINE ELEKTRICITATs-GES. Electric current collectors. (12/2/13, Ger- 
many.)* 

3.595 B.T.-H.Co. (G.E. Co., U.S.) Centrifugal pumps. . 

3,596 B.T.-H. Co. & WnuITAKER. Current-collecting devices for dynamo-electric 


machines. 
February 12. 1014. . 
3,615 Epmonps. Terminal or attachment fittings of electric conductors. 
3,643 HAMILTON. Construction of electric pocket-lamp dry batteries and outer shell or 
case containing the aforementioned dry batteries. : : á 
3.649 [cRANIC EtBCTRIC Co. (Cutler Hammer Mfg. Co., U.S.) Electric switches. 
3,650 IcRANIC ELECTRIC Co. (Cutler Hammer Mfg. Co., U.S.) Electric circuit-con- 
trolling devices.* 
3,654 Levin. Electrolytic apparatus. (9/5/13, U.S.)* 
3,658 SIEMENS Bros. Dynamo Works. (Siemens-Schuckertwerke G.m.b.H.. Germany.) 
Working or controlling electrical machinery. (Addition to 1,716/10.) 
3.696 SCHWEITZER & Conran. Fuse device for electrical circuits.* . 
3,699 WEsrERN ELectric Co. (Franklin Tuthill Wccdward, Belgium.) Electro 
maenetic relays.* 
3,701 OwnsBey. Rotary electric switches.* 
3.702 Manxs & HELsBL. Incandescent lamp socket.* 
3,706 Dean. Switches. (18/2/13, U.S.)* 
3.708 B.T.-H. Co. (G.E. Co.. U.S.) Rotary blowing machines. 
3 Berry. Electrical heating-apparatus. 


rebruary 13, 1914. 

3 Gray. Electrical regulator. ] 
3. Peck. Ignition devices for internal-combustion engines.* - 
3,818 JEipEL. Thermal contact device for electric circuits. (5/12/13, Germany.) 
3,831 B.T.-H. Co. (G.E. Co., U.S.) Systems of electrical distribution. . i 
3,832 UNrTERBERG & Hermie. Brush holder and plug contact for use with magne 

electric ignition apparatus. (4/12/13. Germany.)* f 1213 
3,835 Soc. ELectrRo- METALLURGIQUE DE Sr. Beron. Electric furnaces. (20/2/13, 
France.)® 


$3 OR 


Fetruary 14, 1914. . 
3.840 Benton & Lovnes. Wireless telegraphy signal-receiving apparatus. 
3.858 HARTNELL & RAYNER. Induction motors. 
3.861 Routtepce. Sienalling appliance of the electrical type. ' 
3.881 HE&Le-SHaw. Effecting adjustment of length in running electric cables. S 
3,902 Siemens Bros & Co., LAiDLAW & GRINSTED. Circuits for semi-automatic tele 
phone exchanges. * 
3.907 McKay. Railway and tramway crossings. . Gwen 
3.912 ALLGEMEINE ELextricitats-Ges. Regulating the phase displacement we 
the main current and voltage fields of a Ferraris meter. (15,2,13, Germany.) 


February 16, 1914. : 
3.925 RovbpHousE & CHEESEMAN. EEl:ctric transmission and clutch for motor vehicles 


and the like. : h tele- 
3.963 FLEMING. QG:neratíng high-frequency oscillations for wireless telegraphy or 
phony. 


3,965 Western Exectric Co. (Franklin Tuthill Woodward, Belgium.) Printing: 
telegraph systems.* : i T 

3,986 MASCHINENRAU-ANSTALT HuMBOLDT. El:ctromagnetic shaking feeds or Jiggers. 
(18/2/13, Germany.)* . 

3.991 Porpes. Electrical lamp for cycles. motor-cars, and the like. 

e PonpEs. Portable electric battery lamps.” 

.998 Marone. Thermostatic control apparatus. l . = 
4,006 TABRAR. Electric switches for use in connection with illuminated advertising or 
4 012 Ona dai 

i UAIN. Electric heaters. : 

4,025 Mouert & MorLETT. Connections between the parts of electrical and other 


accsssori:s. É : PET 
February , ; ENT 
4,057 Howarp & Wessex ENGINEERING Co. Contact-breaker for ignition magnetos 
and the like. 
4.067 FAiRLIE. Electric light reflectors. ; ] : 
4,101 HELFENSTEIN-ELEKTRO-OFEN-G.m.B.H. Production and condensation of metallic 
vapours. (18/2/13. Austria).* 


4,107 Reip & Eastern TeELecraAPH Co. Duplex and like telegraphy. | ery high 
4,109 Marks. (Sudfeldt & Co., Germany). Producing and maintaining a very 
vacuum. 


4,131 Sranig. Train electric control systems. EM ; 
4,133 B.T.-H. Co. (G.E. Co., U.S.) Protective devices for electric distribution systems 


adco 3 ! February 18, 1914. 
: EE. ectric hoists. : : 
4,167 CREDENDA ConpuiTs Co. & SUMMERHAYES. Supporting resistance wire and the 


ike. : from platinum 

4,184 Lance. Manufacture of heat conductors for thermic telephones r Germany.)* 
or the like, wires treated by the Wollastone prccess. (8/5/13, 
(Addition to 4.184/14. 3/6/13.) , 

4,211 Oris ELEVATOR Co. (Otis Elevator Co., Inc., U.S.) Regulating the reversal Of 
electric motors.* & l : 


\ 
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COMPANIES’ MEETINGS AND REPORTS. 


ome ee 


Indo-European Telegraph Co. (Ltd.) 

The forty-seventh ordinary general meeting was held on Tuesday, Mr. 
J. HERBERT TRITTON presiding. 

The SECRETARY (Mr. John I. Bethell) 
the meeting and the auditors’ report. 

The CHAIRMAN, after referring to the death of Baron Joh. von 
Berenberg Gossler, who had been a member of the Board for 35 years, 
said: This leaves me the sole link on the Board with the critical 
early days of the C'omparty's existence. The directors have elected 
Mr. Carl Joerger, of Berlin, to a seat at the board. The directors 
are pleased to be able to announce that the additional wire through- 
out the Company’s system—namely, from our London station to Teheran, 
in Persia—is now an accomplished fact Further, this wire will shortly 
be linked up with an additional wire from Teheran to Karachi (to be pro- 
vided by the Indo-European Telegraph Department) by the route of the 
Central Persian line, and the system via Indo will thus receive avery 
important addition to its carrying capacity for all classes of traffic. You 
will have seen from the accounts that our traffic receipts have fallen 
from the very high level touched during 1912, and this is only in accor- 
dance with anticipation. Tariffs with certain places in the Far East have 
been reduced, and the class of “ deferred ” and “ Press " telegrams gives 
ever-increasing facilities for communication in plain language at very 
cheap rates. I could wish that our outpayments to Governments 
decreased in proportion. 

_ During the year under review the Managing Director made a tour of 
inspection of the line, and we feel much indebted to him for having 
undertaken this arduous task. The additional wire was in course of 
erection, and he was able to check the rate of progress and report upon 
the line as altered. The work was carried out to schedule time and a 
minimum of disturbance was caused to the working. Mr. Wecke, the 
Company's chief engineer in Odessa, deserves great credit for the per- 
fection of the arrangements— no easy task when one takes into account 
the packing, shipping and overland transport, the facilities for which are 
in many cases primitive, and the labour anything but skilled Our 
Managing Director inspected the relay and control stations, and found 
the property owned by the Company to be in good repair, Experi- 
ments are being made with new apparatus for improved auto- 
matic transmission and so far as the experiments have gone they have 
proved most satisfactory. In all probability the new through wire will 
be equipped with this apparatus, and if the anticipated speeding-up is 
realised the system will be generally adopted. We feel sure that the 
eal as will be pleased to have so satisfactory a report upon their 
roperty. 

We will now turn to wireless telegraphy—a very absorbing subject to 
many of us in these days—and in particular to the Galletti system, in 
which we are personally interested. There is no need to remind you that 
the Directors, when this system was first brought to their notice, felt that 
it would not be wise on their part to ignore it, particularly having regard 
to the friendly attitude adopted by the French Government towards the 
Inventor. They decided therefore to give it a full trial by forming a 
private Company to acquire the patent rights and to carry out the necessary 
experiments. This Company —Galletti's Wireless Telegraph & Telephone 
ae Limited—is controlled entirely by the Indo Company, not 
ie r irection and management, but in respect also of the proprietor- 
be T shares, a majority of which are, and always will be, in the 
dauat r Indo Company. The primary and inherent advantage 
is that el a t e Gallettisystem , working as it does with continuous current, 
bene P Oe can be superimposed to any desired extent in order 

eai e magnitude of the task in hand, and the Directors, there- 
oni eot t agn to work up the system to the ultimate goal, not 
slip of M across the Atlantic, but of automatic reception on 
arduous task ie Ars distance. This is, of course, a very 
perfect asvstem an ds ar in mind that, however promising and even 
a lengthy proces ‘The s adaption to commercial purposes is necessarily 
was pr tiealle di id ao choice of a high power station for transmission 
ment, which ib it for the Galletti Company by the French Govern- 
of Mr. Galletti not MN E in the system by placing at the disposal 
aerial complete o only a site on the Eastern frontier of France. but an 
for a full su 1 b on exceptionally large scale, together with facilities 
These facilities se once current at the necessary high voltage. 
far on the way ta carry us, as Directora of the Galletti Com panvy, 
relves y to success, but we have not vet thoroughly satisfied our- 
es that with the means at our dispos lw oor cur 
we have absolutely solved th u $ isposal we are justified in saying that 
and reception by the syst e problem of automatic wircless transmission 
as 4,000 miles (the len; em on a commercial basis over so long a distance 
We e length of the route over which we are experimenting). 
ve, however, thoroughly tested the avs nai 

up to 500 miles with kaa "Wi e system over shorter distances 
mercially useful, must not c ireless transmission, in order to be com- 
high speed and with ps only cover long distances, but must do so at 
reception by the use of rae! ., These conditions are not satisfied as to 
fethod of hand the telephone, nor as to speed by the existing 

| n. Automatic methods must therefore be 
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used at each end. Wireless transmission by Wheatstone, Baudot of 
other automatic transmitter at high speed is not such a difficult task, but 
the reception on slip of a current which, as received, is infinitesimal as 
compared with that put into the aerial, presents serious difficulties. 
These difficulties have, I am pleased to say, been surmounted as far as wo 
are concerned by the employment of a very ingenious and sensitive relay 
which enables us to record on slip perfect signals with a current of 
exceedingly low value. The Board feel that the purchase by the Galletti 
Company of the world's wireless rights over the relay referred to—the 
Orling relay—has given that Company a valuable asset. Wireless 
telephony has also occupied attention and good results over short 
distances have been attained by means of a microphone over which an 
option for exclusive rights has been obtained. The Directors must ask 
the shareholders to leave to their discretion the question of the provision 
of further sums for these experiments. 

I think it right to refer in passing to the debate which recently took 
place in the French Parliament on the subjeq of the arrangement existing 
between the French Government and the Galletti Company. The 
Directors note with gratitude the support afforded by the French Minister 
of Posts and Telegraphs in this connection. 

Turning now to the Accounts, these show no outstanding feature of any 
kind except the decrease of revenue from message and other sources 
already referred to. Depreciation on the Company's investments 
during the year under review has, I regret to say, absorbed the sum of 
£20,827. 9s. 6d. You will, however, be glad to learn that this has been 
wiped out again to a very considerable extent at the time of speaking. 
Sundry balances attributable entirely to revenue have accumulated by 
degrees in our accounts, and the Directors have thought it only right 
that these should now be brought into profit. The Directors nowpropose 
the usual final dividend, absorbing £14,875, and bonus of 20s. per share, 
£17,000, both free of income tax. They also propose to provide out of 
profit the sum of £30,000 for the further development of the Galletti 
system. The Directors again recommend a special distribution out of 
interest upon certain investments and advance accounts of 15s. per share, 
free of tax, carrying forward £6,461. 6s. 11d. to the credit of 1914. 

You will probably expect me to say a few words with regard to tho 
general prospects of the Indo Company during the year 1914. As I have 
already informed you, tariffs have been reduced in many directions, and 
though it is difficult to forecast for the complete twelve months it looks 
as if these reductions, taken in conjunction with a reduction in the tariff 
to India from 2s. to 1s. 8d. per word, which will be in force from May 1, 
will be likelv to lead to a decrease in our traffic receipts in the near future, 

In conclusion I would point out that vour Directors have so husbanded 
the resources of the Company that the assets as shown in the balance- 
sheet not only have suffered no shrinkage during the last few years, but, 
apart from the difficulty of depreciation of securities, over which we havo 
no control, actually show an increase in value. I now move the adoption 
of the report and accounts and the declaration of the dividend and bonus 
therein set out. 

Sir WILLIAM R. BROOKE, K.C.LE., seconded the motion, which 
after a brief discussion, was adopted. 

The retiring directors (Mr. J. H. Tritton and Mr. Carl Joerger) were then 
re-elected, as were the retiring auditors, and a vote of thanks to the 
Chairman, directors and staff brought the mecting to a close. 


ANGLO-ARGENTINE TRAMWAYS CO. (LTD.)—At the mecting on Mon- 
day the chairman (Mr. J. B. Concanor) stated that business in tho 
Argentine during 1913 showed no improvement upon 1912, which was 
not à good year. It was all the more pleasant, therefore, to be able to 
congratulate the shareholders upon the continued. progress of the com- 
pany. The total number of car-miles run (50,872,000) showed 
| te (00,872,000) showed an 
increase of 6-51 per cent. over 1912, while the number of passengers 
carried (342,140,000) increased by 25,880,000, or 8-18 per cent., and the 
total receipts were better by £208,382, or 7-56 per cent. The ex ns x 
increased by £145,140, n.ainly under the head of wages (olisequent 4 en 
the additional nuleage. Thanks to lower freight rates for coal and Xd 
continued economy in the consumption of current, there was an aet d 
decrease in the cost of £5,348, although the cars ran 3,107,000 more i iles 
The expenditure included £347,650 spent upon overhead lines al E. 
permanent way, rolling stock and buildings, as well as £150.44 " end a 
to renewals fund. The latter fund was charged with £147 " ue 
renewals during the year. The interim dividend on the e 
absorbed £100,000, and it was proposed to pay a final dividend hi 
would require £119,375, leaving £13,420 to be carried forward ` n 
subway construction work was making rapid progress, and the -I M 
by August next to complete the extensions of the first section Ti d 
Way lines In operation were giving satisfactory results, The M n 
Council had recently declined to grant any concessions for meu 
buses upon the grounds that the tramways system was sufficient 1 ym 
publie needs and that the narrow streets and the paving system v i 
fee their operation inapplicable. For the current year up to Mao 

€ gross receipts showed an increase of £20,814 over those of 1913 l 

BABCOCK & WILCOX (LTD.)—At the meeting i 
(Mr. James H. Rosenthal) stated that the net 
brought forward, amounted to £510,087. 
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cent. on tho preference and 7 per cent. on the ordinary shares had been 


paid, and the directors recommended final dividends of 3 per cent. on the 
preference, 5 per cent. on the. second preference and 9 per cent. on 
the ordinary shares, which would absorb £233,834. £150,000 was 
placed to reserve, and £10.000 to the staff pension fund, leaving £73,834 
to be carried forward. With regard to the reserve fund, the directors 
were continuing the same conservative policy as they had hitherto done, 


believing that such a policy was absolutely essential to all who were, 
engaged in manufacturing enterprises. The additional capital raised ; 


last year had been absorbed in the business, and had enabled them to 
carry on their increased trading, which was necessary in order to keep up 


their profits. They had plenty of work in hand, and the prospects of tho | forward) was £16,584. The directors propose to place to reserve £4,000 


business were in every sense satisfactory. 


CALCUTTA TRAMWAYS CO.(LTD.'— At the meeting last week the chair- : 
man (Mr. E. C. Morgan) said the vear's capital expenditure (£6,239) was ` 


for new plant installed at the power-house for lighting purposes, six new 


trailer cars, sundry workshop plant, &c. ‘The traffic receipts showed an ' 


increase over last year of over £10,000, owing to the steady growth of the 
business. The expenditure showed an aggregate decrease of £6,523, due 
to reductions in power expenses attributable to the general improvement 
in the condition of the Nonapookur plant, &c. 1n consequence of the 


continued expansion of the business they had put in hand, under a scheme ° 


proposed by their joint manager and chief engineer (Mr. W. F. Allen), 
the installation of a rotary converter sub-station at Dalhousie-square. 


CUBA SUBMARINE TELEGRAPH CO. (LTD.)—The total receipts for 


1913 were £38,490. 13s., while the expenses amounted to £15,473. 9s. Id., 
leaving £23,017. 3s. 11d., to which has to be added £7,931. 10s, 9d. 
brought forward, giving a total of £30,948. 145. 8d. The sum of £3,500 
has been placed to the pension fund, and £4,000 added to general reserve 
fund, which now stands at £98,000. Interim dividends were paid in 
October at the rate of 10 per cent. per annum (less tax) on the preference 
&hares, and at the rate of 6 per cent. per annum (tax free) on the ordinary 
shares. Theinterim dividends absorbed £7,800, and leave £15,648. 148.3d_., 
out of which the directors recommend payment of final dividends at 
same rates, making total dividends for the year of 10 per ceat. on the 
preference shares (less tax) and 6 per cent. on the ordinary shares (tax 
free), the balance (£7,848. 14s. 8d.) being carried forward. 


JOHNSON & PHILLIPS (LTD.)—4At the mecting last weck the chairman 
(Mr. Robt. W. Blackwell) stated that the trading profit, after providing 
£1.341 for maintenance of plant was, £33,175, or £4,851 better than the 
previous year. The available total was £36,491, and after deducting 
directors’, auditors’ and trustees’ fees (£1,853), debenture interest (£8,940), 
debenture amortisation (£6,477), depreciation (£6,155) and interest on 
bank loan (£309), the balance of £12,755 would be carried forward. 
Their property was steadily im proving in value and the business increas- 
ing on safe and conservative lines. "Their turnover had largely increased. 
They had dropped all work which was not really productive, and each 
department showed a profit on the year’s working. Their trading 
position was distinctly satisfactory. During the vear thev spent in 
additions to the manufacturing plant £20.12}. In eight years they had 
increased the property account by £63,000 and written off to depreciation 
£37.000. The original issue of first mortgage debentures had been decreased 
by £49.541. He appreciated that there might be a natural disappoint- 
ment that the Board had not proposed a dividend. They believed that, 
on the next occasion they met, a dividend would be declared, and that 
thereafter the shareholders might expect a reasonable return upon their 
investment with regularity and certainty. The business of the company 
was being well maintained. They had ample work at fair prices, which 
should keep their shops employed for a great part of the present vear. 

LA PLATA ELECTRIC TRAMWAYS CO.(LTD.)—The report for 1913states 
that the total receipts on revenue account amounted to £62,324. 0s. 6d., 
and the expenditure to £45,251. 13s. 8d., leaving £17,072. 63, lod. After 
providing for debenture stock interest, &c..there remains £10,731. 12s. 3d., 
which, with £598. 8s. Id. brought forward, makes £11,330. 03. 4d. An 
interim dividend was paid on the preference shares in October and the 
directors now recommend that £1.000 be placed to reserve, that the, 
balance dividend on the preferenee shares be paid, carrying forward £330, 

LONDON ELECTRICAL TRADING OO. (LTD.)— We are informed that 
the adjourned ordinary general meeting was held on the 9th ult., and in 
proposing the adoption of the report and balance-sheet for the 16 months 
ended Oct. 31, 1913, the chairman (Dr. H. Charlton Bastian, F.R.S.) 
stated that the turnover during that period had been more than doubled 
as compared with the preceding 16 months. In order to establish their 
position in many markets it had been necessary to accept low prices in 
the first instance and consequently the net profits were small in propor- 
tion to the turnover. It was expected that the volume of business would 
be well maintained and that better prices would be obtainable in future. 
A dividend on the ordinary shares of 4 per cent. was declared (payable 
July 1) and £255. 3s. 4d. carried forward. 

ORIENTAL TELEPHONE & ELECTRIO CO. (LTD.)—Mr. B. St. John 
Ackers, who presided at the meeting on Mondav, stated that there had 
been increases of business and profits during the vear. The Indian ex- 
changes were showing very satisfactory results, those of the Bombay 
Co. and the Bengal Co. in particular, the former having increased their 
dividend by 2 per cent. and the latter by 1 per cent. The transfer of the 
seat of the Government of India from Calcutta to Delhi was at no time 
considered by the commercial community as likely to affect the general 
prosperity of Calcutta, and it consequently had had, and would have, no 
adverse effect as far as the telephone interest was concerned. ‘The large 
extensions to the underground cable system which had been carried out 
hv the Bengal Co. were to be resumed in the near future in order to meet 


* 


the constantly increasing business. ‘The Madras and Mauritius exchanges 
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were also making excellent progress. "Their new premises at Port Louis 
would afford ample accommodation for their telephone exchange as well 
as for their sales business, 1n Rangoon and in Singapore important 
additions to the underground system were proceeding. The gross 
revenue of the Telephone Co. of Egypt increased bv nearly £10,000, 
and that of the China and Japan Co. by upwards of £3,000. 


SWANSEA IMPROVEMENTS & TRAMWAYS CO.—The total revenue for 
1913 was £69,683, an increase of £5,870. The traffic receipts were 
£67,169, an increase of £5,800. After deducting debenture and other 
interest, the amount pavable to Swansea Corporation, and after setting 
aside £7,500 to renewals fund, the balance (including £1,751 brought 


and to pay a dividend on the ordinary shares at rate of 6 per cent. for 
year, in respect of which an interim dividend at rate of 5 per cent. for the 
half-year was paid in October last, leaving £2,185 to carry forward. 

UNITED RIVER PLATE TELEPHONE CO. (LTD.)— The directors’ report 
states that the gross receipts in sterling for the year 1913 in the River 
Plate were £599,548. Deducting expenses in Argentina and London, 
debenture interest, dividend on preference shares and interim dividend 
on ordinary shares, and adding interest on’ investments, transfer fees, 
&c., and £5,804 brought forward, the available balance is £119,357. 
After placing £2,000 to the staff provident fund, and £30,000 to reserve 
fund account, the directors recommend that a final dividend of 5 per cent. 
be paid on the ordinary share capital, making, with the interim dividend 
paid on Nov. 1, a return of 8 per cent. for the vear (tax free), and that the 
balance of £6,357 be carried forward. 


WOKING ELECTRIC SUPPLY CO. (LTD.)—At the recent meeting the 
directors reported the total revenue for 1913 £17,874. 5s. 10d., and the 
expenditure £9,752. 9s. 10d., leaving £8,121. 16s., and with £595. 18s. 8d. 
brought forward and £140. 5s. 3d. Income tax accumulations, the 


(£2,383. 5s. 9d.) and on temporary loans (£565. 13s. 10d.) and the 6 per 
cent. cumulative preference dividend (£2,608. 2s. 2d.), a balance of 
£3,299. 18s. 2d. was left The directors recommended that £1,250 be 
devoted to depreciation and renewals fund, and after making variou: 
appropriations (including £350 to reserve) a dividend of 4 per cent. was 
declared on the ordinary shares (£843), carrying forward £622. 8s. 6d. 
The chairman (Mr. J. Ashby) said the increase of revenue (from £15.812 
to £17,874) was the largest experienced in any one vear, and the dividend 
of 4 per cent. on the ordinary shares com pared with 23 per cent. paid in 
1912. The number of units of electricity sold was 854.016, against 
750.119, and the cost per unit was 0-7d. compared with 0-61d., an increase 
of 0-09d., the number of consumers having increased by 140, and the 
lamps connected by 8,126. The sale of current for the first quarter of 
1914 showed an advance of 42.962 units over the corresponding period 
last year. There continued to be a steady demand for power for heating 
and cooking. 


CITY NOTES. 


e d 


MEMORANDA (April 29).—Bank rate 3 per cent. (since Jan. 29, 1914). 
Price of silver, 27. &d. per oz. Consols 74}—75} for money an. for 
account.  Consols Pay Day, May 6. Stock and Shares Continuation 
Days, May 12 and 26. Ticket Days, May 13 and 27. Pay Days, 
May 14 and 28. Mining Shares Carry Over Days, May 11 and 25. 


ADELAIDE ELECTRIC SUPPLY CO. (LTD).—The directors have declared 
an interim dividend of 5s. per share (tax free) on the ordinary shares. 


ANGLO-AMERICAN TELEGRAPH CO. (LTD.'——The directors have declared 
an interim dividend for the quarter ended March 31, 1914, of 15s. pe 
cent. on the ordinary stock and £1. 10s. per cent. on the preferred stock 
(less tax), payable May 1. 


AUCKLAND ELECTRIC TRAMWAYS CO. (LTD.)—The directors have 
declared a dividend of 7d. per share (tax free) for the half- year to Dec 31. 


CHLORIDE ELECTRICAL STORAGE 00. (LTD.)—The directors recom- 
mend payment of a dividend of 5 per cent. and a bonus of 10 per cent. on 
the ordinary shares, making 20 per cent. (tax free) for the year. 


EASTERN TELEGRAPH CO. (LTD.)—The directors announce that, sub- 
ject to final audit, the accounts for the vear ended Dec. 31, 1913, show 
that, after making a contribution to general reserve fund, payment of 
interest on the 4 per cent. mortgage debenture stock, dividend on the 3} 
per cent. preference stock, and three interim dividends of £1. 5s. per cent. 
each on the ordinary stock to Sept. 30 last. there is a balance available 
out of which tho directors recommend payment of a final dividend of 
£1. 5s. per cent., and a bonus of £2 per cent., both tax free, and payable 
on May 13, making, with previous payments on account, a total distri- 
bution of 7 per cent. on the ordinary stock for the year. The transfer 
books of the ordinary stock will be closed from the 6th to the 13th inst. 
inclusive. 

EASTERN EXTENSION AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.) 
Subiect to confirmation by the shareholders, the directors have declared 
a dividend for the quarter ended Dec. 31 last of 2s. 6d. per share, together 
with a bonus of 4s. per share (or 2 per cent.), tax free, making a total 
distribution of 7 per cent. for the year 1913. The dividend and bonus 


5th to the 12th May, inclusive. 


WEST AFRICAN TELEGRAPH CO. (LTD.)—4 final dividend of 4s. pet 
share, making 4 per cent. for the year, has been declared.  - i 


available total was £8,857. 19s. 11d. After paving debenture interest. 


will be paid on the 13th inst. The share register will be closed from the 


Mestrs. J. B. Garnham & Sons, 132 ps PRICES 
date MU e following as the ent MM MESES London, E.C., quote under || ELECTRI C | n 
Sold D Rw METALS. pet lb. EE | AL COMPANIES’ 
id Drawn Brass Tubes...... i Spelte per ton — SREST RIVAL COMPANIES SHARE LIS 
Solid Drawn Copper Tubes ...... Spelter.... ose d eee £2110 of Z|L^T a 
Brazed Copper Tubes .......... DRY eis essendo ix 0 0| Divi- Price |* s 
Brazed Brass Tubes ......... | DEND DAMES Wed D D 
Brass Wire eeaeee OLD METALS. r to | M IU Ut A rll? PER CENT. UR 
ise airs Pol MER KR j Boo Copper: ac oc WD 9 d] i | Aprli38 |Yuwso ©" 
rass Sheets .......... eese ; r r Sc : - 
Br Sheen 000555 Ti] Old Bram dem snes EA) O O Electricity Suppl | 
n Od pu less 4lbs. cwt. .... £17 0 5 || 10 9/0 | Bournemouth & Poole El £ s.d 
; | Old Zinc... eses eee eee. | e Elec. Sup. Ord. oe 
Copper Sheets ............ £80 : UV Pestot «sees ils E: A 10 ts m a per Cent. Cum. Pref... rds An E: —1 |6 ? O0, Mar, Sept 
Eng ish Lead AEG lack Pewter. MOM 0 | 5 . per Cent. Cum. Second Fr were . —10 5 0 0 Feb. m 
Mr. A. e £ Gun Metal................ £75 0 O | St. 4 % Do. 4} per Cent. D ef... 101—104 | 5 10 3 , Aug 
April » fori EEEE London-road, Southwark, London. SE. auot: £53 0 O 5. 5/6 Brompton & Kensin RS Stock (red.)....| 95 —98 |412 0 Feb, Aug 
; ollowing prices of OLD METAL :— , on, S.E., quotes under date } e js Cont "e Cent. Pre $ ec. Sup. Ord... 81—91 |5 8 0 a d 
Aluminium t | 5 n ra ec.Su Co.4° ey ata — 8i 4 0 0 i $ 
Genn Mid Bras 5. A2 OO | Fea Dead e nte Taa EE: Charing Cross (V End b CI) Eit JE |4 4 6 | June, Dec 
an per..... DAL £59 ea * RUN Eri ai EREEREER | St. 49 . n ef. EET EE E * ps ni | 6 Feb, Au 
Braziery Copper.-.......... cite ee og inc: Sere A fle 9 d St dis Do pacar Deb. Stock (red.) .... 4-9 4 501 Aug. 
Gun Metal... nis id $5 00lSà Teg "uns S vbi £110 0 off 2 2/3, Do. Chey Undertaking Stock (red.) ....| 102 —104 4 o e du July 
. Joseph can supply solder at the followin ped Black Pewter ...... £75 0 0o || 9, 3/0 | Chelsea Electri rtaking 44% Cum. Pref. 4]—44 5 EP 
or stip), £65; Commercial Tinman's Solder, £88; Blowpip: Solder, £93. On PAT St 1% Do. 4b per Cent. Deb. Stock (red)... 4—5. (8 0 0, March” 
: ; ž rl 9? x er, 3. St. 449 | i i ` : ck (red.) .... — i ! arch 
ELECTRIC TRAMWAY & RAILW Shik aAa 10 yt CENE e Com. Ist Mort. Db. or — : e d : June, D:c 
ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS a ey pos ee en e ee ee et eh oe un Feb, Au 
LINE. Week S li A “Hl Sc. 463%) Do S per cent. Deb. Stock (red.)-. «| Jer 4 7 O Jan, july 
ended 3 nc. nere N GGREGA TE. lo 9 0 | County Arii pee: Stock (red.) 100 —103 : 4 : s June, Dec 
< weis] Amount, inc. or dec. s 44% D p Cu EL lm rer Reb. Aug 
Aberdeen i i £ mE a) | o „Do. 4ł per Cent. Deb. Stock (red.) .... —12| | 4 19 6 | Mar, Sept 
PEE x lt ...| April Z d + 293, 47 74.860 ES A 537 | sty 44% tuo cond Dep Stock e Mi P. o E E H : B | Jan. July 
AchionandeslLyne | i A, — 2,587 | 16 , 537 || 5 es; ec. Corp. Ord..........- n May, Nov 
(oed LL es el Soe le, ae laa 9,699 |+ 18,136 7 5 6% p> epe Gent Cum. Pie. tics Ed 21 June, July 
Bah mecre Tams Du) n 2| 1012/4 254| 16 1997 l+ 256 Hl st. dios Do: d per Cent. Ist Mort Deb. (red 12 E n 
Badam Gorrion] » 2| 1720| ts is | i212 |¢ ^e] 5 ei Do. S percent Cum Bef rod 8 a 
urn Corporation ” 2 4 | 46,709 || St! 44% Do. 4 . Cum. Pref. eese 414 pril, Oct 
Bolton Corporation ......| e L4ll|-c- 171] 4 : + 3.700 I| "5 s/j^, Hove j Ist Deb. Stock (red.) .. i—4à |5 5 0/| Mar, Sept 
Bo tees] on 26| 2,986 | + 5,953 |+ 1,194 | JO, Hove Electric Lighting Ord. ........... 93 —95 | 414 9 Ae 
Brad Corporation =o. ^ 2| ziel 02] 3| X t i sa 440 tIsle of Wight E- È. & P. a Dd odo sow 19 9 Apri, Oct 
ighton Corporation .... y. e 513 B) 5 6% | Do. ightsbridge Ord ...... d ps 
Bristol Trams & Carriage ” zn 1.042| + 121| t4 4351 es St. | “a Do Aa Cent. Ist Pref. «oov eet es j E- 512 O0 | Feb, Aug 
Burnley Corporation $ 8,447 | + 11,740] 16 i o oh ee lace | Kensington. Cent. Deb. Stock (red.) 4 [517 6 Jan, Jul 
Sime Cee cs ae eee, ee 126727. |x 22,346 || ^^: 4% | eens ion È Rng the Co & Nee ee d oo 
Bury Corporation .—.... JW m ME. Li |. "96 St. | 43%] Kent gint Station) 4 Deb. Stock (red) 88 —91 |4 8 0| A 
3 , E: , 3 . ^ rr : H 
Cambome-Redrath <7... » 26 | R65,808 t 2,802 n 5647 |+ e| s o mondon Pier Supply Ord. ee qs 512 9 jan ub 
Cardiff Corporation ion EN T 141 | + 2| 17 2558 ane i] st | 407 Do. rlsad Fre... us ost vs oat 9 3 0 | Mar, Sept 
Central London Railway..| ,, 25 2760 | + 264] 1 22) pb ot s 2.0 [Me tro polita nt. Ist Mort. Deb. ....... 92 9 14 0 | Mar, Sept 
Giy &South London Rly| » 25 4704) — 30 17 ele] |+ 24] 5) 2/3 | Do. E tii Sac ek varese $153» dé o 0 | Amin adt 
1C ams Co... " 23 > E 17 47.359 = . St. 44% Do. 4 ai s m. (m EE v s 4 E | pri , Oct 
ydon .... T 542 | + 73 16 , — 3,700 fl S63 él Do per Cent. Deb. Stock Ist Mort i—5 410 O | Jan, Jul 
p RN » 17| 236 + - Zos ns st obe ee ent Mort Deb --| 97 --100 | 4 10 0 AE iyd 
ie MIR ME a eS oe S | $89 |t 1.049 | St. | 44% Newcastle & District E. L. 4 peered. 83—86: 4-1 2G nat jae 
Dub ELA Ko | e o ee an 3911 |+ — 496 || s 3/8 | Newcas 2nd Mort, Deb. -... mn. rores lee Eon Jan. July 
Dublin United... ....... T AS 927 |+ 1488 5 2% | Do g uron Te E SO O ua 6 8 0 Mar, Sept 
: » , 26 s» n E i ? . SPEI eut. Sue uv s re 
East Ham Council ren > Z| Sli 8| | NA) tr m H St ai Do. 4i per Cent, Ist Mort. Deb. .... 4—4 [5110 
Biith MED as » 25| 100| + 2| §4 "$e |t ^ie | 100 5% | North S percent and Mort. Deb. Stock l0 on aan o DP “Au 
Exeter Corporation -.... see. cami IIa Trio del 64 | fDo Metro. Elec. Power Sup. 5 Morts... poe c B AR Mar, Sept 
w Corporation... ; ” + 5 , 7 4 e zo . PL SL 2o sss sh = ` : 
p Trams : Rn |o Z| 22245 | + 820 9 1,325 |+ — 271| S "a Dong Hill E. L. Co. 6% Non.Cum.Pref 105$—1073' 511 6 | April, O 
Geepmam e| » 25| 8 |- | 07 966620 |i 66,311 | 8 2/6 xford Electric Ord <. -vs sine. uid x oe Qo 
Halifax Corporation shell A 337 | + 42 | .. 2070 |— 10 Jl St. | 4% Do. vp cent Cum. Pref. .......... Aree S11 0 March 
astings Elec. TramsCo..| ., 22 2,281 | + 398| 3 73 ES 5 7/0 | St.J per Cent. Deb. Stock ....... i—St | 415 O0 | Mar, Sept 
TD i 1,114 | + 226 PME cee fone ee cael ee Oe re —87 |412 0) "7 
Huddersfeld Corpa... > 95, | e| + $86) 117 | $202,¢ [| sti 34%] Do. 7 per Cent. Pref... eee ees 9-98 |6 4 6] Feb, Au 
ea: 3E ITE d "ue rem unir anie EFE Ae 
rictCouncil....| y , 98 , : St.| 5% | Do ic Supply Ord. ..... ME Jan 
Ilkeston District Counci » 25 488 | 4- $4 13,057 |+ 972 | 70 . SperCent. Ist Mort. S i3) 17 1 0 . July 
Ipswich Co council..| ,, 22 12 38 3 1.936 .. | South Metro. Elec ort. Stock (red.) | 98 —10 April 
rporation . 4|—- 2 + 380 | o. Elec, Lt. & Power Co. Ord 1) 419 0 
Isle of Thanet Co eso» 2 425 | 4- 4 539 |+ : 0/83 . 7perCent. Ist cates i— $ is 
ce NAMM LAS. ce esa eee 11 70 li St "A * S Pref *9*952924$4$9529299*98 A F 
KümamockCorporation..| ,, | S2|* e 4 joe |l. colo dl} ue ee ee A14 |5 7 O| Feb, AW 
iim Trams Co. «(| 2) ,Uo|t 1 149 2337 |+ 1,067 ff 5 5% an Electric Supply Ord. «+4... 97 —100 | 4 10 0 | Apri Oct 
nited ..... oh -- s , + , 18 (o, ent. Pref... o S :: n 
MsCorporation | | ^" 2e]. 1499 | 9 E ic 30,115 |+ 4,122 St M Us 4} per Cent. Ist Mort. Deb. ...... 241-3 |8 6 0 ap Oct 
iesterCorpoction | " B| 8322| + 16s] 4 25571 |+ 3,390 S' | Uxbridge & District E.S. Co. 5% Deb se| 85—88 |5 2 0 2 Da 
E 2 p A N 4705 |i fasl & jb [Westminster Ele Sune Gen. Stations -.| IOE 8 0 dud 
: rporation ..... j , + dg , 3,083 er Elec, Sup. Ord....... di = 6 8 is 
iverpool Corporation . . . . SP M M d 1 34713 |+ 1,769 | 5: 2/3 Do. 44 per Cent. Cum. Pref........... 8j a] 5 13 0 May’ Aue 
l Overhead Ry.| ” 26 13,351 + 1,663] §16 | 198,725 + 6, Electric Rai e| S~SE 14 5 9| Jan, July 
London County Council "M BRAY Ee) se | 28121 |+ rosz la Bath E Railways and Tramways. , : 
ec. R Co : oe 5 + 91 DE a ectric Trams. Pref | 
London United - tet is 25 13,980 5.9 ° 0/6 Do 5 per Ce . ef. Ord. ....... | 
Vw eg X e) , — ^e o: - t. . ù ERES 
wetoftCoporado [7| ” 24| 6627 | + 355 | 17 | 246.585 |+ "640 St. 442o, Do. 4} Ist A e eaa April 
Maidstone oss sd o 25| "Mall | VM |+ 4877 i5 44a] B'ham Dist. Mort Deb. Stock (red) se! 2015116. 0 O | Jan, July 
Marcher Corporation i S PEN 29 5374 |+ 726 | 10 "s Bristol ‘Tramways & Carriage eh St 85 —87 |5 3 3 ae Oct 
fus ve ee $e ^. Do. Cum. Pref..................... EN an, 
"i litan Dist. Rly... » 25 2.153 T x i 66,352 +4 5,658 | 2 49$ i M. rene ao Debs Ce rs 7] zm 2 P 3 Feb, A 
Wi Elec. Tramways <0) 7 ^ t$3006| X 405) 12 | 222472 it. 13 EE BritishElectricTraction69; Pf.Ord.NonCm 100 —102 ' 3 18 6 » 
NagrdtanRalway ... "s. &| azil 23] 17. | 14492 t ag Stops Bor Dii Ond St. hor vr eem. E prt «od | dus Aug 
Neveastle-on-Tyne gog TEN P + 4,378 | T £3 Do. A Cnr Rum. Pref. .......... ij | x H Dec 
*wport (Mon.) . rpn. , 25] 4884| + I3 830 !'4 59 | t. 5% | Do. Sb Cen pO eunt Pre o 56 —S9 | 610 O. Feb, A 
OgAmpton Corporation} F zalt ag | o 712420 |e tes S Ee fDo. 44 per Cent. 200 Deb. Stocks. 93 9g 5 50 | A Ties 
Perth NB ora ion ..... : 564 | + 10 ,194 |+ 407 ll St. a9? entral London Ordinary St MÓN —80 |5 pril, Oct 
Perth Wie) Corporation A 26 2321 | + 215 1 E + 279 V St. 492 Do Gtd. Assented Ord, ack do UE | 57 —62 | 4 T B | May, Nov 
pert uth Corporatia LU à: a 313 [+ 1320 | St 44%, Do 4 per Cent, Pref. Stock... 1.1.2 (ELM 150 eb, Aug 
ton Corpora ation. .|  , 18| 3,130 A = a SC 4| De Gt Assent 2 NNNM = 510 O0 | Feb. 
Mimi » 2| [X ds ; lx E mer Pret Ord: ero Mom dg zo 
Sharga orporation. ET 5». 22 913 | — 4 3,72 |+ 314 [ .| 495 Do. Gtd. Asse E uuo nee ed res 40 — :4 14 0 ; 
Shanghai.. IT » 27| 5099 I7| 3 2967 | 100) 49; 4 nted Df. Ord. Stock 45/490 K 
heffisld Corporate 7 " 25 lg 5099 | + 227| 4 967 + 275 || St. 5% | City & Sou: Cent. Debs. .... s...) 80 E Feb 
Singapore poration. $18,800 | + 20,410 ‘+ 1,542 % | City & South London Rly. 5 por Gent) 97 17 6 
Singapore Trams ........ » 25| 749| t Mil i cu be. pecus 0 P RT ent TUM 4 1 Feb. 
Supa Politan Tramways — ^ 25 | 11227) $ 315] $5 | 35429 | Beas fl St Se? | Be (is Peer P EAQUE . 95 Mbps 
pute or ration... ME 139 ET Tod (a sasha Si DX PLU MEMORANDUM |l “34 5e 0 Feb, Aug 
tlyb'dge Hyde &c. J | ee a Z mo [eos oar QU DO ANON) e oe ee cae. B9 92 | Feb. A 
Sunder 1 yde,&c., Jt B ” 930 + 238 3 4,300 + 443 10 ^0 tDo. 4 per Cent. P. VASE PE RES ida edis ; 89 - 5 8 6 Feb ue 
Sunderland Dite rion „ 26| 13 " a 3296 |t 1172] tos. 7 tGat-shead & Dist. Trams Ord, Ns lU 8b L8 | GU s Aur 
gietan] g| elg g al dcum s PED RU ETE AOR $1 o | M Ne 
Walls, Lam Co, ..... » 2| 17/4 25 | 14376 |+ 1,427 4, | ibo d recht Cum. Pre. asies "| E ? Marl 
Wasa eration...) 2| sols Aii 598 |. 132 10 6% | Do. al Tramways Ord......,........ 1} 8 0 0] Api 
i^ Vorporation .... » 25 269 21 16 8.34 | St. | 4h] Do. 4ips gt 0 CMM Cada d b $5 pri, Oct 
Weumeesuu] 7, 5| 8) | fs i Aie stmt tl istae: SS rdg vein 
Olverham ton n... i 23 . z ,375 + 262 10 66 Oo. 4 per Cont. Deb. S E ent. Pref.. 2 1 0 Jan, “pt 
orkshire W p np TP 2,801 | + . :: 1 (Gi aa TO OD SOEK eei ce (47231 5 6 2) M July 
— ee NN. Tr m 22 15 «3 oe St. 59. La ramways..... 73 — 78 ar, Son 
( ams , 9,889 9 ncs.Utd. o : cee tee ena 5 2 pt 
"Ince compariso ns are witi 26 ' 1,408 = oo 1^ - uus | ae 1/0 | London Een Lien D:b.Stk. 91-10] e 2 0 a July 
udes omnibusss started i, the orando ce ee 5c. dM SE do (Do. Apr Cone Dek So. | 87 —89 (812 0| Jar AS 
BRITISH Exe rted Aug., 1913.) t ME Prriod last year. * Partly ele 1 Soh dot | Gee Do. jos CRUISE. Stock’ 00021211) o0 3i LT 
owned by the -NICAL FEDE ays. 4 Plus2da aa PMinusddes oe s. 4° | London United Ti Efe se eseecec ese e| 7 —92 14 7 0 
April wis companies includea i gute traffic receipts ys. | Plus | Sr "S Mersey Con. A Ist Mt.Db. St. d M 510 0 
NEUE T Lis de Brian elect car Potra torpe pant or] & Hs | Metropolitan Elec Trams ij, Bib Sn ep 2 S een de 
week was £16,606, as were Node po bb were rae ended - ! 12%] Metropolitan Bas ce eai Aig s j Bl EON 419 0 he Aue 
; last year and this year the * No all nsolidated ..... 40 401 512 6 July 
| owanc* has ben made for acc | CD CONI | 
rued interest or redempti » | Aug 
on. fExDiyideng, — 
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yj Last, Price 

s Divi- NAME. Wed., 
UV) DEND 

| | Electric Railways and Tramways— Continued. 

St. 23° Metropolitan Rly. Surplus Lands Stocks.: 63 —65 

St. 34% Do. 3} per Cent. Preference......... 82 —84 

St. 34% Do. 34 perCent. A" Preference .... 80 —82 

St. 34% - Do. 34 per Cent. Convertible Pref..... 79 —-81 

St., 3i?; Do. 34 per Cent. Debenture Stock ...., 87 —89 

St. 34% Do. 3h perCent. ‘A’ Deb. Stock .... 86 —88 

St.: .. Metropolitan District Railway Ord. 2¢4—27 

St.: 48% Do. 4} First Pref o:ctrce 9 oes 04 —87 

St. 34°! Do. Assented Ext. Pref. (Int. Guar by 
; Und. Elec. Rlys. Co. of London, Ltd.) 74 —76 

St, 3°% ' Do. 3 per Cent. Consoltd. Rent-charge 7 —73 

St.| 49; . Do. 4 per Cent. Midland Rent-charge.. 94 —96 

St. | 4% | Do. Guar. Stock 4 per Cent ......-.+. 83 — 86 

St. | 6% , Do. 6perCent. Perp. Deb. Stock .... 138 —141 

St 49, ' Do, 4perCent Ditto... iere] 93 —95 
| 8;d A. Potteries Electric Traction Ord. ........ —i 
1 0/6l Do. SperCent. Cum. Pref. ....... Le. :3— 12 

St 4)? Do. 44 per Cent. Deb. Stock .......- 84 —87 
| 1/2} | S. Met. Elec. Trams & Ltg. 6? Cm. Pref.. 1—1 

St. 4% | Do. 4perCent. Deb. Stock ....... | 66 —70 

10 -.- | Undered. Elec. Rys. Lon. Shares... .-. —3} 
1 4485 Do. 44 per Cent. Bonds ....-.+..ee- i 994—101}' 
St. 6". Do. 6 per Cent. Cm. In. Deb. Rd. St...’ 114 —116 
.. 6% | Do. 6perCent, In. Bds. (with Coup. 13) 894—901 

jS" Yorkshire (W.R.) Elec. Trams, Ord. ..... fa 

5 2/6 Do. Oper Cent. Cum. Pref. ..... | 44—4 
St. 44° Do. 44 per Cent. Ist Debs. ..... eee — 

| Electric Manufacturing, &c. 

St. | 44%, Anchor Cable Co. 4}% Deb. Stock ..... 99 —101 
| 1/41 | Aron Electricity Meter Ord... .... «es | 0 2]— MH 
10/7: | Do. 6perCent. Cum. Pref. s.s.s.. i — 

100 5% Do. Ist Mort. Con. Dbs. ...... eee 85 —88 
| .- | Automatic Telephone Mfg. Co. Ord. .... l&-—l& 
1 0/71. Do. 6 per Cent:Cm. Pf. «een 14—1} 
1: 1/2: tBabcock & Wilcox Ord. ........n 244—349 
] 0/74 tDo. Pref. ...eee en ttn 11—1i 
] ?id.| British Elec. Transformer 6% Cm. PE .. 1i 
5 9/0 | British Insulated & Helsby Cables Ord... 2 
5 3/0 Do. OperCent. Pref....... zn 5&— 61 

St. | 44°54) Do. 44 per Cent. Ist Mort. Deb. (red.). 101 —104 

St. 5%> , Do. S5per Cent. Mort. Deb. Stock .... 102 —105 
] 0;7' | British L. M. Ericsson Mfz. Co. 6% Pf. t W—l&k 

St. 41$! British Thoms'n-Houst'n 44?, Ist Mt.Db. 92 —94 
2 2/0 | British Westinghouse 10 per Cent. Pref... 144—114 

100 6% Do. 6per Cent. Prior Lien Dbs. (red.) . 100 —103 

St. 4% Do. 4 perCent. Mort. Deb. Stock 73 —75 

St. 5% | Brush Elec. Eng. Co. Prior Lien Deb. Stk. 80 —85 

St, 44% Do. 44% Perp. Ist Deb. Stk. .......- 49 —53 

Sc, 44% Do. Perpetual 2nd Deb. Stock ...... 29 —33 
5 5/0 | Callender’s Cable Con. Ord. ...... eee | ]11—124 
5 2/6: Do. SperOCent. Cum. Pref. rererua | — 5} 

St. 44°: Do. 44 per Cent. Ist Mort. Dabs. (red.) 97 — 100 
1: 2/8 Castner-Kellner Alkali Co. .....-.ee 213—211 

St.: 4419, Do. 44 per Cent. Ist Mort. Deb. (red.). 104 —107 
|. 94. Consolidated Electrical Co. Ord. ...--+-: | i3 
| 6d. tConsolidated Signal Co. ...-n n $$—1$ 
1 0/72 | fDo. 6 per Cent. Pref cr lei x e 4 ia— ji 

„| 5% | Crompton & Co. 5 per Cent. Ist Mort. 

! Debs. (red.) «ciem —85 

1... | Dick, Kerr & Co. Ord... +. see 8n ; —t 

1 0/75 Do. Oper Cent. Cum. Pref. .----.+-3: 23 — iš 

5 ,. | Edison & Swan United ("A" Sh.) (£3 pd.) i 

5 .. Do. (£5paid) .. ente 1 —1i 
St.: 4% Do. 4poer Cent. Mort. Deb. Stock (red.) 58 —62 
St. 5% Do. 5perCent. 2nd Deb. Stock ...--- —¢ 

| 5% Electric Construction Co. «« «sss Aaa 

|| 7% , Do. 7perCent.Cum. Pref. ...2eeeee i—l a 

St. 4% Do. 4 perCent. Perp. Ist Mort. Debs... 76 —79 

10 6/0 General Electric 6% Cum. Pref. accese - 101—104 
St. 4% Do. 4per Cent. 1st Mort. Deb. St. .-- | 85 —89 

5 15/0 | Henley's Tele. Works Ord. .....een | 134—141 

5 2/3 | Do. 44perCent. Pref, «eost 458—559 
St | 44°; Do. 4} per Cent. Ist Mort. Deb. Stock .! 101 —103 

10 10/0 India Rubber Gut. Per., &c., Works Ord.. 101—114 
10° 5/0 Do. Sper Cent. Cum. Pret. 2 rh SS 81—91 
100 49; | Do. 4per Cent. Debs. (red.)...- est | 95 —98 

1... | National Elec. Construction Co. ..-- «s i 

| .. Richardsons. Westerath & Co., Ltd., Ord. s — f 
1.. Do. 6perCent. Cum. Pref. ..eesseece er ert 

St. | 44% Do. 4) per Cent. Perp. Deb. Stock .... 56 —99 
5 .. : Simplex Conduit 6 p2r Cent. Cum. Pref... 4$—95 

12 36/0 | Telegraph Con. & Mainten. xd. & bonus.. 36 —38 
100 4% | Do. 4 per Cent. D2b. Bonds (1909)... -! 98 —100 

|| 1/6 Vickers. Ltd.. Ord. xd. and rights... 14—1 4h 
10/6: Do. SperCent. non-Cum. Preferenc:.. 18 —1!i 

St. 5% | Do. Sper Cent. non-Cum. Preferred .. 106 ——108 

St. 4% | Do. 4 per Cent. Ist Mort. Db. Sk. (red.) 98 —100 

100 44% Do. 4) per Cent, 2nd Mort. D2b. (red.). 104 —106 

100. 5% Do. Sper Cent. 3rd Mort. Debs. &rpi. 105 —107 
10 12%. 1,6 White & Co. 6% Cum. Pref. +--+: 1—151 

St. .. | Willans & Robinson B. 4% Cum. Pref. St. 46 —Sl 

St. 4% | Do. 4perCent. [5t Mort. Deb. St. .... 64 —68 

| Telegraphs. 

10 9,0 | Amazon Telegraph. «ttt 51—61l 
100 5% | Do. Sper Cont. Dabs. (red)... 94 —97 
St. 150 tAnglo-American Telegraph Ord. s... 

St. 300 tDo. Preferred e tmnnmnmn. 108} —1091 

St. 30/0 Do. Deferred e eek sheen 234 —23% | 

St. 4"o Commercial Cable 4 per Cant. Dab. Stk... 80 —82 
10 €j9 Cuba Submarine Ord. «..etn tns 81 —91 
10 10/0 | Do. Preference 10 per Ginter deed tae 15{—16} 
5 2,0 | Direct Spanish Ord - esses eeeerrrrs | 34—4 
5 5,0 ' Do. 10 par C2nt. Cum. Pref. ooo roh 74-8 
10 2/0 . Direct United States Cable .....« 5s 64 —71 

100 44°% Direct West India Cable 44° Rg. D».(rd) 97 —99 
St. 25:0 , Eastern Ordinary «Rete 133 —136 
St. 17/6 Do. 34 per Cent. Pref. Stock ...--++> 774—798 
St. 4/0 | tDo. 4p'r Cent. Mort. Dab. Stk. (red.) . 94 — 

IQ 2/6 | Eastern Extension... sese — 121—131 
St. 4:0 , Do. Aper Cent. Deb. Stock ...... 941—96' 

10 30.2 ' GN. (of Copenhagen) Ex coup. No.3.... 30}—324 

25 52/6 Indo-European xd and bonus .-e--ee: —58 
100 5% | Mackay Companies Common «--+++++: 86 —89 

30-492. . Do. Preference isses emere 70 —73 

1 2/0 | Marconi's Wireless Teleg. Co... 248—355 
~ | Do. Nos.1.000.001—1,250.000 .....- 21—2i 
1 3/4$ Do. 7 per Cent. Partipg. Pref...---+-. 21—21 

100 4*5 Pacific& Europ'n Tel.J47, Guar. Dbs.(red) 98 —100 

z& 1/3 | WestCoastof America .« «eet fr—lt 
100 4% Do. 4per Cent. Debs. «enn n 6n | 96 —99 

lo 1/6 | West India & Panama -.;«« nns 2k—25 

10. 6/0 Do. 6perCent. Ist Pref, ...2ceeeeree 94—10} 

10 6/0 Do. 6",2ndPref...... enn n 8$—91 
100 5» | Do. SperCent. Debs. ;... 0n | 97 —99 

10. 3/0 | Western Telegraph xd and bonus ..... 13§—13% 
st. | 495 | Do. 4per Cent, Deb. Stock (red.) ..- | 954—971 

..| 44°! Western Union Teleg. Fdg. & R.E. Bnd..! 95 —98 
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ELECTRICAL COMPANIES’ SHARE LIST.—Continued. 
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DIVIDEND 
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May, 


Jan, 


June, 
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Jan, 


April, 


April, 
Ma r, Sept 


July, 
Jan, 


Jan, July 


Mar, ept 


Feb, 
Jan, 
Mar, 
Jan, 


May, 


RECENTE UEM EN 


Feb, 


April, 
April, 


May, 
Jan, 


Mar, 


Jan, 


June, 


June, 


May, 


June, 


Jan, 


F.My. Ag, N 
F.My.Ag.N 
F.My. 


Nov 


July 
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July 
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Oct 


Feb 
July 


Aug 


Nov 
Aug 


Oct 
Oct 


Nov 
July 
July 
July 


Dec 
Dec 


Nov 


Dec 
July 


Ag.N 


; ‘LAST o 
o 
= Divi- NAME We. 
SQ BEND e e e April 29 
T nes. 

100 $2 Amer. Telephn. & Telegh. Cap. St. ...... 121 —125 
..| 4% | Do. Coll. Trust 31,000 4 per Cent. Bds.| 90 —93 
..| 4% | Do. 4% Conv. Bonds 1936 .......... | 96 —99 

St.| 59, | Anglo-Portue'se Tel. 5% Ist Mt. Db. Stk. 100 —103 | 

5 3/ Chili Telephone ........ eee nnnm | 71— 7l 
| 595 | Cuban Telephone 5% Ist Mt. Con. Bds... 893—91i 
1 0/74 | Monte Video Telephone Ord. ........-- l— 1H 
1 0/6 | Do. SperCent. Pref.......... eee iii 
..| 4495! New York Telephone Co.1st&Gen.Mt.Bds 100 —101 
| 1/2 fOriental ...... cee eee cece eee etree | 24-28 
10/71 | tDo. 6perCent. Cum. Pref. ......... 1 4—1 à 
St.| 4% | Do. 4perCent. Red. Deb. Stock. ..... 871—891 
St. 44° | Telph. Co. of Egypt 44°, Db. Stk. (red.).. 98 —100 - 
5 3/ United River Plate Ord. ............-- 61—60i 
5 2,6 Do. SperCent. Cum. Pref. .......... 51— 51 
St. | 4j?; Do. 4} Deb. St. Red. ..........- 99 —101 
| am bere, Financial Investments. | 
S' 3/0 " Elec, & Gen. Investment 6% Cum. Pref. 4¢—4? 
10 2/0 | Globe Telegraph & Trust ....... eee | 1 —1)1i 
10: 3/0 Do. 6 per Cent. Pref. . eseseeees. 124)—13 
100. 6%! Submarine Cables Trust (Cert.) ..eeee. .| 125 —128 | 
Colonial and Foreign Electric | 
| Railways, Tramways, &c. 
5 2/9 Anglo-Argentine 5% Cum. Ist Pref. . 44-45 

S. 2) Do. A e Com, Pad Pref Ann | si E À 
. ^0 O. faa) 2D. OCK ...... tnt À o! xx 

St. 44°, Do. 4j?5Deb.Stock...... ee | 984 —1011 

St 5° | Do. S%o Deb. Stock esu deseo es ! 964—981 

St. | 5°, | Auckland Elec. Trams, 5°, Deb. (red.) - | 103 —-106 
5 4/0 | Brisbane Elec. Trms. Invest. Ord. .....- 7)—8 
5 2/6 | Do. SperCent.Cum. Pref. ...... e | 44 —91 

St.| 44% Do. 4} per Cent. Db. Prov. Certs. ...., 98 —10l 

St. 89, fBritish Columbia El. Rly. Df. Ord. ......- 112 —116 

St. | 6% Do. Pref. Ord. Stock. .......... eee 104 -—108 

St. | 59$ Do. 594 Cum. Pref. Per. Stock ...... 102 —105 
40! 43°,, Do 44 per Cent. Ist Mort. Dbs. ...... 96 —99 

100| 44° Do. Vancouver Power Debs. .......-. 94 —98 

St. | 4425) Do. 4] ?o Perp. Con. Deb. St. ......-- | 931—951 

St. 2A Buenos Ayres-Lacroze Trams Ist Mt. Db... 100 —102 

St. | 6% | Buenos Ayres Port & City Tram, Ist Deb.’ 


Stock usi do dew bed ud x e RES — 78 

$ 7/0 \tCalcutta Tramways (1 to 137,610) ...... 680—795 

5 2/6 Do. Sper Cent. Cum. Pref. sax 5 —5} 
St. | 4424| Do. 44° Ist Deb. Stock ired.) aves 97 —-100 

1' 1/0 | Cape Electric Tram Shares ou VES ex c —} 

5! 1/3 | City of Buenos Ayres Trams Co.(1904)Sh. — 51—5 
St.| 4% | Do. 4perCent. Deb. Stock -+s+ ; 91 —96 
St. 594 |fColombo Tr. & Ltg. 5% Ist Mt. Db. .... 87 —91 

... 5% | Havana Elec. Ry. Con. Mt. 5% $1,000 50. 
| year Coup. Bds. .....eceeeeeeeeeee | 9341—97| 
100 5% | Hong Kong Trams. Co. 5 per Cent. ist 
Mort. Debs. .... see mmm mmn 86 —90 

t .. | Kalgoorlie Elec. Trams. Sh. ........ * 
St. 5% | Do. SperCent." A " Deb. Stock ....| 84 —89 
St.! . Do. 6perCent." B "Ditto: s sosta 10 —20 

1 0/7: | Lisbon Elec. Trams. Ord 2.35.86 satai | 14-18 

1 0/74| Do. 6perCent. Cum. Pref. dotis eve A—1*$ 
St., 5% Do. 5per Cent. Reg. Mort. Debs. ....' 95 —100 

5 3/0 | Madras Elec. Trams 6°, Cm. Pref. ...... | 45;—54 
St. 5% Do. 5% Deb. Stock ........... e |. 101 —103 
100 5°, | Manaos Trams & Lt. Co. 5°% Debs. .....- | 78 —8! 

.. 5% | Manila Elec. Ry. 31.000 Gold Bonds ....: 98}— 1001 
100 $13 | Mexico Trams. Co. Com. St......... —67 
.. 59, | Do. Gen. Con. Ist Mrt, 5% Gold Bds... 73 —78 
100 6% Do. 6° 50yr. Mort. Bds.......+-+--- |^ 69 —74 
+ 442, Montreal St. Ry. Sterling 4h per Cent. 
Debs. (1922) (Nos. 601 to 2.000). ..... i 98 —100 
St. 44% Do. do.  (Nos.1t04,600)........ ' 99 —101 
5 3/0 | Rangoon Elec. Trams. & Supply Co. 6%. 
| um. PE wa oeira rana t E Ed esas (2019 —9i 
St.) 44° Do. 44% Ist Mort. Deb. Stk. ..... 95 —97 
100. $14 | Rio Janeiro Tram, Lt. & P. Co. ...... xx 
Sel ONG Do. 30 yr. Gold Bonds ........ ee 951—971 
100; 5°% Do. SOyr. Mt. Bnds....... enn nn 89 —91 
100! 32) | Sao Paulo Tramway, Lt., Power ....-.-- -— 
xxl 5% Do. 5perCent. Ist Mt. *500 Db. .... 96 —100 
Sti} 5% Do. 5per Cent. Perp. Cons. Deb. Stock 96 —99 
100! 44°%| Toronto Ry. Co. lst Mt. 44° Ster. Bnds..| 97 —99 


Colonial & Foreign Electricity Suppliy, &c. 


i 


i 


Bon an An AA QOO Uno ooUnonh Un a a QhAD ADOT e 


5. 3/0 | Adelaide Elec. Supply Co. 6% Cu. Pr..... b— 51 
St. | 5°% Do. 5% Deb. Stk........ een nnm 104 — 106 
10; 6/0 | Bombay E.S. & T. 6°% Cum. Pref. ...... 101—111 
St.| 44% | Do. 44 per Cent. Deb. Stk. (red.).....- 944—96} 
100} 5°, Do. Sper Cent. 2nd Mort. Deb. Stock .| 98 — 100 
5; 3,6 | Calcutta Elec. Supply Ord...-+--++-++- 74--8 
5 2/6 Do. 5% Cum. Pref. ........ enn | 44—5% 
100; 5°% ' Calgary Power Co. 595 Ist Mort. Bnds .., 901—921 
100! 7/2 | Canadian Gen. Elec. Co. Com. St. ....-- 101 — 106 
100| $34 ; Do. 7% Cm. Pf. Stock ........ ees |, 117 —122 
100 5% | Castner Electrolytic Alkali Co.(of U.S.A.) 
| Ist Mort. Stl. Debs. «0.6.22 ee eee 6n | 97 —101 
St. ! $14 | Cond.Gas.Elec.Lt.&Power of BaltimoreSt, 104 —107 
St.| &J Do. 6% Pref. St. (Cum.) ..--...ee | 113 —116 
..| 44?3| Do. $1,000 Gen. Mort. 44°% Gd. Bds...' 96 —98 
..| 5% | Elec.Development Co.of Ontarios5O0bds.| 934—954 | 
St. | 5% | Elec. Supply Co. of Victoria 5 per Cent: 
Ist Mort. Deb. St... +. seen n 91 —94 
1: 0/92 ifIndian Elec. Sup. & Trac. Co. esses 1T__43 
10s. .. | Kalgoorlie Elec. Power & Lt. Ord. ....... 32—43 
1,0/41] Do. 6perCent. Cum. Pref. 2 xvn TELE 
St.| 1} |tfKaministiquia Power Co. Cap. St. «s | 133 —137 
ol, 5% Do. 30 yr. 5% Gold Bnds. s... 102 —104 
5 <. | Madras E.S. Corp. Ord... nnn n ^^ H-1 
st | £6 | Melbourne E.S. Co. Cons. Ord. St. ....-- . 182 —192 
5 3/6 | Do. 7% IstCum. Pre£...:.. ens |^» 5j—60l 
St. | 5% Do. 5% Ist Mortg. Deb. Stock .....- | 104 —107 
..| 5% | Mexican Elec. Light Co. 5% Ist Mort. 
Gold Bonds ...... III 571 —621 
St | $1 | Mexican Lt. & Power Co. Com. St. ...... 38 —42 
St. | 83) Do. 7% Cum. Pref. St......-+- Veu eea 70 —75 
100; 5° Do. 5% Ist Mort. Gold Bonds........ 70 —75 
100| 5% | Montzrey Rly. L.& P. Co. Ist Mort.Db.St| 48 —53 
100| #24 |tMontreal Lt., Ht. & Power Co. Cup. St. ..| 220 —225 
St. | 59, | Northern Lt., Power & Coal 5% Gd. Bds..| 10 —20 
St. | £10 | River Plate Elec. Co. Ord. Stk. ........ 245 —255 
St. | 6° Do. 6per Cent. non-Cum. Pref. Stk. ..| 103 —108 
St. | 5* Do. SperCent. Deb. Stock ...... | —103 
..| 81} | Shawinigan Water & P. Co. 100 Cap. St | 130 — 134 
"| 5°, | Do. 5perCent. $500 Bonds......---* —109 
st | 44%} Do. 4h per Con. Mt. Db. St........ 1014—1031 
“| 44*,| Toronto Power Co. 44% Db. St 7» .... 98 —100 
1| 7id.| Victoria Falls Power Co. Pref. .... «6 agi; 


* No allowance has been made for accrued interest or redemption. 
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out the wiring and replace it by wires in steel barrel. The 
War Office subsequently sued both the architect and the 
engineers for the cost of the new jnstallation, although there 
seems to be some doubt as to whether all or any appreciable 
proportion of the trouble that arose was due to the use ot 
lead-covered wire buried in. plaster. 


NOTES. 
The Case of Kirkland & Capper and Woodd. 


Turs case, in which judgment was delivered last week, is 
one of considerable interest to the consulting engineer, and 
it is one about which, we think, a certain amount of mis- 
conception has arisen. As far as we have been able to 
ascertain, the facts are briefly as follows: Mr. J. H. T. 
Woopp was appointed architect by the War Office to draw 
up plans and supervise the construction of the Royal 
Medical Staff College and Laboratory at Millbank, London. 
As is usual, the architect was responsible for the building as 
a whole, and for the “lighting,” by which would be generally 
understood the daylight illumination and the amount of 
artificial light necessary for good illumination, but not for 
supervising the wiring of the building. This view is 
strengthened by the fact that in the contract between the 
War Office and Mr. Woop it is definitely stated that engi- 
neers would be appointed to superintend the installation 
of the electric light. Messrs. KIRKLAND & CAPPER were, in 
fact, so appointed. The appointment was made by Mr. 
Woopp witb the approval of the War Office, and Mr. Woopp 
received no fees from the War Office for the electrical 
portion of the work. Messrs. KIRKLAND & CAPPER had no 
communications with the War Office, and thus naturally 
regarded Mr. Woopp as the agent of the War Office. One 
peculiarity of the case is that the specification for the wiring 
was supplied by the client —that is, the War Office—and it 
was specified among other things that an accessible 
system was to be used, and that lead-covered wire 
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One of the interesting points that arose is whether engi- 
neers are entitled to vary a specification that is given to 
them when they find that the system specified cannot be 
used. Undoubtedly bv so doing they take upon them- 
selves a certain. responsibilitv, and it 1s unfortunate that 
the engineers in this case did not protect themselves with 
some written communication. This step, however, was 
taken with the sanction of the architect, virtually the agent 
of the War Office, and in anv case the xpecification was not 
inflexible. Further, it may be enquired whether the engi- 
neers should be lable for damages through so varving the 
specification, even supposing that there was finally no ill 
result, or whether they should only be liable in the event of 
the system proving defective. In this particular instance the 
judge has held that both the architect and the en gincers were 
liable. Under the circumstances that we have mentioned this 
seems to be somewhat hard on the architect, though it may 
be argued that he should have provided a building in which 
an accessible system could be employed. Possibly the 
judge may have been influenced by the fact that the engi- 
neers passed a certain part of their commission over to the 
architect. An undesirable construction mav, of course, be 
put upon this transaction, but, on the other hand, if the 
architect does certain work which relieves the engineers, or 
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work which they would otherwise find it necessary to do, no 
exception can be taken to a payment of this kind for the 
services rendered. We understand that this was the case 
(the architect. drawing up the schedule of lights), and 
we do not think anyone, knowing Messrs. Kirkland & 
Capper, would attribute any other motives. The most 
important point, however, in this unfortunate case is that 
of the liability of consulting engineers. The consultant 
receives, say, 5 per cent., which is by no means all profit. 
If, now, m the event of bad workmanship which might, for 
example, occur through the negligence of the contractor 
(as, in fact, did occur in this particular case) without 
the knowledge of the engineer and contrary to his instruc- 
tions, is he to be liable for the 100 per cent. as a penalty? 
If so, he is being converted into an insurance company, and 
the risk taken is altogether out of proportion to the sum 
received. This is undoubtedly a serious matter, and we hope 
that the Association of Consulting Engineers will be able to 
do something to obtain a satisfactory ruling upon this 
question. 


un 
Electricity Supply in Paris. 

On another page of this issue we publish an article dealing 
with electricity supply in Paris. We think that anyone 
reading this article cannot fail to be struck with the resem- 
blance which exists between what used to be the position in 
Paris as regards electricity supply, and what is now the 
position in London. In Paris the city area was divided 
into a number of more or less arbitrary districts (though 
less in proportion than in London), each supplied from a 
small station in that district on a system which had no 
reference to the system which might be used in the adjoin- 
ing districts. The supply authorities were private com- 
panies, but worked under a limited tenure, being faced, as 
in London, with a more or less compulsory purchase of their 
undertakings. There was this great difference, however, 
in that the concessions held by these supply companies 
expired in Paris some five years ago. One important result 
of this has been that the Parisians were almost forced to 
adopt some scheme allowing electricity supply to be given 
in a modern way. Full details of this new scheme are given 
in the article, but it may be shortly stated here that it con- 
sists essentially of two large stations, one in the north and 
the other in the south-west of the city. From these the 
whole of the electrical wants of Paris, except traction, will 
be supplied. The configuration of the Seine in the neigh- 
bourhood of Paris fortunately allows both stations to be 
built on its banks, so that the coal and water facilities are 
ample. These stations will eventually have an aggregate 
capacity of 150,000 kw. It is interesting to note that a 
two-phase system of transmission is to be emploved, and 
that it is not proposed to change the systems of distribution, 
but the latter are not so various as they are in London. The 
new stations are owned by a company which, it will be seen, 
is to carry on its work under the close control of the city 
authorities. Its concession will expire in 140, and as it is 
then apparently to be bought out at practically scrap value 
it would seem as if there may be some difficulty in the 


spite of the fact that the company is obliged to spend a 
certain sum annually on development. It is, of course, 
impossible to suggest that the example of Paris should be 
followed in London with any great closeness ; the conditions 
are too different to allow of that, but it is interesting to 
note that the Parisians have adopted unification, which has 
been suggested by ourselves, and others, as being the 
best solution to meet London's case. 
— 

“Rush Hour" Traffic. 

A SHORT article, which recently appeared in an American 
contemporary, drew attention to the fact that during rush 
hours, in the afternoon especially, the cars tend only to be 
overloaded in one direction, and that in the other they are 
often practically empty. The deduction made from this 
condition of things is that the traffic carried during the 
remainder of the day really pays the tramway undertaking 
better, seeing that it is possible, owing to its more distributed 
character, to carry it in a smaller number of cars, all of 
which are reasonably well filled in whichever direction they 
are travelling, though none are overcrowded. To do this 
it is obvious that the service must be frequent enough to 
avoid overcrowding, as “ straphangers " would then have a 
legitimate grievance. The moral is that it is expedient to 
provide an adequate service in the middle of the day because 
to do so is a paying proposition. This question of rush-hour 
traffic seems, from correspondence which has lately taken 
place in some of our daily contemporaries, to have become 
suddenly of interest to that section of the publie which uses 
the London Electric Railways. It is pointed out that on 
some lines, even during rush hours, only two-car trains are 
run, while on others the number of gatemen is reduced, so 
that some of the gates are out of use. Both of these 
conditions cause unnecessary overcrowding. Again, first- 
class passengers on the District Railway complain that the 
accommodation provided for them is small, and that it is 
often invaded without let or hindrance by third-class 
passengers. On the other hand, third-class passengers 
protest against being made to pay excess fares for standing 
in a first-class compartment when the train is full. 


ee 


Wiru regard to the first of the points raised, it would seem 
a just ground of complaint that short trains are run during 
rush hours. Our experience indicates that this often takes 
place, and the whole arrangement seems part of the policy 
of the Underground, which tries to economise in small 
things. This is, of course, sometimes a wise policy. But in 
this particular case it is to be doubted whether the economies 
effected in this case are sufficient to counteract the loss 
caused by annoyed passengers. The same remark applies 
equally to the question of gatemen. The companies admit 
that they gain little by the arrangement complained of, 
while on the other hand annoyance 1s caused to passengers 
even if actual delay does not result. As regards the rush- 
hour problem something is to be said from the companies 
point of view. It must be pointed out that they are under 
no obligation to carry a passenger from one place to another 
within a certain period. If a number of passengers all 


future in regard to the development of the undertaking, in | desire to travel as nearly as possible at one time say S1X 


B O ——— C. o o n ————nnm———————————————————BÉH 


- — —— —M— — —— Oc HU ———Á— ë — -— 4 oe = 


THE ELECTRICIAN, MAY 8, 1914, 167 


o'clock, even though the railway company provides the 
best service it can with the facilities at its command, over- 
crowding may result, and the public cannot then complain. 
We think that the London Electric Railway does provide 
such a service, and so far may be absolved from criticism. 
Nevertheless like many other benefactors they counteract the 
good they do by certain annoying methods, and these latter 
are remembered by the public while the former are forgotten. 
Electricity Supply at Redditch. 

THE report that Messrs. Hanncock & Dvkrs have 
recently made on the Redditch municipal electricity under- 
taking, which has been in existence since 1899, indicates 
that that town cannot for some time have been a very 
pleasant place for anyone desiring an electricity supply 
either for power or lighting purposes. Nor can the lot of 
Mr. R. N. Mayne, the resident electrical engineer, have been 
in the least enviable. There has been uncertainty of supply, 
sometimes resulting in the complete stoppage of consumers’ 
works, and unevenness of pressure that has rendered the use 
of current for illumination purposes almost an impossibility, 
both combined with the fact that the system of supply 
employed is the least suitable for power purposes that could 
have been devised. Some of the reasons for this con- 
dition of things are the following: The boiler house is 
inconveniently placed in relation to the engine room, and 
the steam mains are run outside the building for part of the 
distance. The total plant capacity is 780 kw., of which 
300 kw. is concentrated in one turbo-alternator. This 
does the bulk of the work, the remainder of the plant being 
old and of quite small output. One of the sets has an output 
of only 35 kw. The frequency of the system is 70. The 
building is very light in structure and contains a great deal 
of wood. There are 30 transformer sub-stations, with an 
aggregate capacity of 1,705 k.v.a. Of the four boilers one 
is new, but the other three are considerably overloaded at 
peak times, and require a complete overhaul. The coal 
consumed per unit sold is 11-31b. The generating sets do 
not run successfully in parallel. The power factor is only 
60 per cent., a figure which is due to the fact that the station 
was originally designed as a lighting station. There is no 
spare plant, so that nothing can be opened up for inspection. 
The high-tension mains are in a passable condition, but 
unless relief mains are laid they will probably not continue 
to serve their purpose. "The feeders are carrying almost 
double what should be their maximum load. The low- 
tension svstem requires to be overhauled in a compre- 
hensive manner. In 1912-13 there was an average loss of 
0-6d. on every unit sold. 

Havixo thus related this appalling list of shortcomings, 
Messrs. Hanpcock & Dykes go on to point out the 
possible courses that are open to the Council in order that 
electricity supply in Redditch may be placed on a satis- 
factory and something like a modern basis. It may be 
pointed out in passing that the potentialities for good pro- 
gress being made if the matter is taken properly in hand are 
great. The town is the home of many small manufac- 
turers and its population is 15,500. At present there iS 
only 1,760 kw. connected, but of this no less than 1,000 H.P. 


is due to motors, so that if this figure can be reached 
when the supply may fail at any time (and even when it 
exists it is on the single-phase system), it would seem that 
very great improvement could be made were a sensible 
system employed. For this reason we are glad to see that 
Messrs. Hanpcock & Dykres recommend the installation 
of three-phase plant and the laying down of a ring main 
from which a three-phase supply can be given to power 
consumers. If this is done, not only should Mr. Mayne’s 
anxleties vanish, but with a little enterprise Redditch could 
obtain an electricity supply undertaking worthy of the 
name. In the history of engineering there are many 
examples of the foresight possessed by its pioneers, a fore. 
sight which has enabled their work to be as useful in the 
present as it has been in the past. In the history of elec- 
tricity supply there are, on the other hand, numerous 
examples of a deplorable lack of this useful quality, and 
Redditch is unfortunate in providing one of these. We 
hope, however, that it will not be long before a better con- 
dition of things exists, if only the Council takes the sensible 
course of carrying out the advice that has been given. 


— M ullin--$ toO I  — — À— 


The Late Mr. Robert Kaye Gray.—Last Saturday after- 
noon, in. bright sunshine, there were laid to rest in the quiet 
churchyard of St. Michaels, East Wickham, Kent, the remains 
of the late Mr. Robert Kaye Gray. A service had been con- 
ducted at Lessness Park, Mr. Gray s residence, distant about 
13 miles from the church. The cortege was a lengthy one, and 
two vehicles in the front of the procession were hidden beneath 
a profusion of beautiful wreaths, expressive of the deep affection 
and respect in which Mr. Gray was held by all who knew him. 
A short service was also held in the church, and a large con- 
course of people, in addition to the regular mourners, had 
grouped themselves in the churchyard. Besides the relatives, 
there were present many well-known members of telegraph and 
engineering circles. Amongst others were Sir John Denison- 
Pender, K.C.M.G., Sir Alfred Keogh, Prof. S. P. Thomp- 
son, F.R.S., Prof. T. Mather, F.R.S., Prof. Carey Foster, F.R.S., 
Major L. Darwin, Mr. P. V. Luke, C.LE., Mr. Fred Ward, Mr. 
A. P. Crouch, Mr.W. Duddell, F. R.5.,Mr. Robert Hammond. Mr. 
Charles Bright, F.R.S.E., Mr. Joseph Rippon, Dr. R. T. Glaze- 
brook, F.R.S., Mr. John Cambrook, Mr. J. Jeffery, Mr. 
March-Webb, Mr. H. Alabaster, Mr. Appledore, Mr. T. K. 
Gatehouse, and many others connected with the companies 
of which Mr. Robert Gray was a director. 

Form of Model General Conditions.— The Form of Model 
General Conditions recommended by the I.E.E for use in con- 
nection with contracts for electrical works has now been revised 
up to April, 1914, and is published by Messrs. E. & F. N. Spon. 
There are a number of alterations, tending to bring the con- 
ditions into line with those proposed by the DB.E.A.M.A. 
These alterations we shall refer to in our next issue. 

Ljungstróm Turbine.— We regret that a paragraph in last 
week's * Round Table " which was intended as merely a hint to 
the Brush Co. that station engineers considering extensions were 
impatiently expectant of further announcements as to the 
performances of the Ljungstróm turbine has been. misunder- 
stood, in certain quarters, to be a reflection on the running of 
this remarkable invention ; and we are vlad to take the earliest 
opportunity of stating that the only machine so far installed 
in this country, namely, the 1,000 kw. set supplied to the North 
Metropolitan Electric Power Supply Co. at Willesden, has now 
been running for a year, during which time it has been in- 
spected by a large number of distinguished Visitors. Nearing 
completion for early delivery, the following sets are now in 
the Loughborough shops of the Brush Co.: 1,000 kw. St. 
Pancras, 1,200 kw. Kettering, two 1.000 kw. Luton, 1.000 kw, 
Loughborough, 1.200 kw. Batley, 1,000 kw. Fine Cotton Spin- 
ners’ Association. 
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Romanes Lecture.—The Romanes Lecture for this year will 
he delivered in the Sheldonian Theatre, Oxford University, on 
Wednesday, June 10, by Sir J. J. Thomson, O.M., F.R.S., 
upon the subject of “ The Atomic Theory." 


Rochdale Tramway Accident, — The report of Lieut.-Colonel 
E. Druitt to the Board of Trade on the aceident which occurred 
on the Rochdale Coporation Tramways on Feb. 14th has just 
been issued. A tramcar was descending the incline in John- 
street, when the motorman lost control and the car attained 
too high a speed round the right-handed curve into Smith- 
street, with the result that the car left the rails, and, after collid- 


ing with a tramway standard, ran into a shop window. The 
driver and five passengers were seriously injured. At the 


commencement of the incline the motorman placed his con- 
troller on the third braking notch, but the car attained a high 
speed very quickly ; he then put the handle to the top braking 
notch, which seemed to have no effect. According to the 
printed instructions he should have started on the top braking 
notch and moved his controller back if the speed was too slow. 
The report states that the most probable cause of the accident 
was that the car attained too high a speed before any braking 
eflect could take place, and when the full braking effect was 
applied the wheels became locked and skidded to the bottom. 
Also the pattern of sander used only allowed very little sand 
to get on the rails. 


Electric Towing Locomotives for the Panama Canal. — The 
first of the 40 electric towing locomotives, which are being 
built by the General Electric Co.. for towing vessels through 
the Panama Canal locks, recently arrived at the Isthmus. 
The machines weigh 82.500 lb. and measure 32 ft. 2} in. 
long by 8 ft. wide by 9 ft. 3 in.. the greatest height over 
the cabs; they have an available tractive effort of 47.500 Ib, 
and a windlass rope pull of 25.000 lb. Four of them, two on 
each side, will ordinarily tow all steamships through the locks. 
In every case two astern, acting as a brake on the ship's move- 
ments, will direct the ship's course. The locomotive is pro- 
pelled by means of a rack rail while towing and while going up 
or down the steep grades from one level to another at a speed 
of 2 miles per hour. While running idle or on return tracks, 
the speed is changed to 5 nules per hour and the machine is 
propelled by the regular traction method, the rack pinion being 
entirely released. This change is effected by manually- 
operated clutches lorated in the gear mechanism in connection 
with a lever in each cab, similar to a steam locomotive. The 
locomotive is driven by two 75 H.P. totally-enclosed motors of 
the mill tvpe, one being direct connected through reduction 
gearing to each axle. "l'hree-phase 25-cycle. 220 volt current 
is used and is collected bv contact shoes. In the centre of the 
locomotive is located a vertical windlass with drum, the capa- 
city of which is 800 ft. of 1 in. steel hawser cable. The wind- 
lass, with its driving motors and gearing, is mounted on a solid 
baseplate and is independent of the movement of the locomo- 
tive frame. The cable drum extends above the locomotive 
cover and has a floating guard placed around it to retain the 
cable while coiling loose. The windlass cable is handled by 
two 20 n.r. motors. One 1s geared for a rope speed of 12 ft. 
per minute with a maximum pull of 25,000 Ib. at 2 ft. radius, 
and its function 1s to adjust the position of the ship for anchor 
or while being towed through the locks. The other motor is 
geared for a rope speed of 200 ft. per minute at 2 ft. radius, and 
its duty is to take up slack or pay out cable or wind in any part 
of the entire length of cable, as may be required. The cable 
drum is driven through a friction device which can be set at 
any desired value from zero up to the full capacity of the motor. 
The traction motors, as well as the windlass motors, are con- 
trolled from either of the two cabs. 


Cable Interruptions. Date of Interruption. 


Latakia—Palura 52 ete Ie ecole scenes May 26, 1910 
Scalanuova—Samos |... April 21, 1912 
Marmariza— Rhodes ........ eere April 21, 1912 
Poulocondore— Pontianae oe Lees July 5, 1912 
Jamaica—Colon | ........ TA June 9, 1913 
Cape 5t. Jamces—-Poulocondore..................... Dee. 7,1913 
Jangier—Ceuta .......... ibutoseb sus be piu euo Feb. 15, 1914 


Wireless Towers for Panama.—The United States Govern- 
ment is erecting three 600 ft. steel towers near the Gatun locks 
of the Panama Canal, which will be used to support the antennie 
of the Panama wireless telegraph station. The towers will be 
of triangular section, measuring 150 ft. at the base and tapering 
to 10 ft. at the top. The three towers will require about 
1,000 tons of steel. 


Electric Safety Lamps for Mines.— The Home Office have 
issued an order approving several additional types of safety 
lamps for use in mines. Six lamps have been approved for 
ordinary ue and four for officials’ use or for rescue and special 
purposes. 

The six lamps for ordinary use are the B.A.C. lamp, made by the 
British Accumulator Company: the " Turquand-Kingsway ” lamp, 
made by the General Electric Company ; the “ Joel- Fors ” lamp, type 
403M, made by J. Mills & Sons : the “ Thomson-Rothwell ” lamp, made 
by J. H. Rothwell & Company ; the Varta lam p, submitted by the Tudor 
Accumulator Company. and the ** Wolf " lamp, made by the Wolf Safety 
Lamp Company. 

The four for special use are the '' Jocl-Fors " Inspection lamp, type 
303C; the ©“ Joel-Fors ” electric hand lamp. type 403H ; the Varta electric 
safety lamp, type 2 Et 4, and the Wolf ” rescue lamp, No. 2. 


, 


Current Topics. 

Subjects of current interest dealt with in this issue include 
the following ;— 

Mr. Jacques Abady contributes an article on " Standard Clauses 
for Inclusion in a Street. Lighting Specification " (p. 179). Our 
Leading Article (p. 184) deals with this subject. 

The fourth of a series of articles on " The Compulsory Purchase 
of Electricity Undertakings `° appears on p. 186. 

We publish the first part of an article on ©“ Electricity Supply in 
Paris " (p. 173). 

A Paper on " Static Transformers for the Simultaneous Changing 
of Frequency and Pressure of Alternating Currents.” read by Mr. 
A. M. Tavlor before the Institution of Electrical Engineers in Bir- 
mingham, is given in abstract on p. 170. 

Some remarks by Mr. Geo. Gibbs on +The Electrification of 
Railways" are given on p. 191. 

An account of the meeting of the «Point Fives" appears on p. 188. 

An abstract of the Postmaster-General's statement in the House 
of Commons regarding the estimates for Post Oftice telegraphs, 
telephones, wireless telegraphy, &c., is given on p. 192. 

Legal.—Mr. Justice Lawrence's judgment in the action brought 
by the Secretary of State for Warazainst Kirkland & Capper and 
Woodd is given on p. 196. 

Companies’ Meetings and Reports.— Meetings of the following com- 
panies are reported: Cuba Submarine Telegraph Co., Electrical 
Apparatus Co., Great Northern Telegraph Co., Hastings & District 
Electric Tramways Co., Kalgoorlie Electric Power & Lighting Corpn. 
and Willans & Robinson. ‘The directors’ reports abstracted include 
those of the Anchor Cable Co.. Anglo-American Telegraph Co.. 
Birkdale Electric Supply Co., Callender's Cable & Construction Co., 
Chesham Electric. Light & Power, City of Brisbane Electrice Light 
Co., City of Santos Improvements Co., Craigpark Electric Cable Co., 
Dudley, Stourbridge & District Electric Traction Co., astern Tele- 
graph Co., Eastern Extension, Australasia & China Telegraph Co., 
Evered & Co., General Electric Co. (U.8. À.). Lisbon Electric Tram- 
ways, Submarine Cable "Trust, West African Telegraph Co., West 
Coast of America Telegraph Co., Western Union Telegraph Co. and 
Worcester Electric Traction Co. (pp. 203-206). 


PERSONAL. 


Mr. John B. Sparks has resigned his position with Dr. H. F. 
Parshall, consulting engineer, to take up the position of chief elec- 
trical engineer to the Bergwerke und Hüttenverwaltung(G.m.b. H.), 
of Frankfurt-on-Main. 

The following notice appeared in "Thursday's 7 Times " :— 

MERZ.— On the 5th May, at 14, Melbury-road, Kensington, W., the 
wife of Charles H. Merz—a daughter. 


APPOINTMENTS VACANT AND FILLED. 


There will shortly be vacancies for two assistant inspectors of 
wireless telegraphy in the Post Office. Candidates should. be 
between 25 and 28 vears of age, be graduates in physies or electrical 


! engineering (preferably with post graduate experience in electrical 
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laboratory or workshop. &c.), and must have had practical ex- 
perience of wireless telegraphy and electrical engineering. Salary 
£200, rising to £350 by increments of £15 a year, and then to £450 by 
increments of £20. Applications to the Secretary, G.P.O., London, 
E.C., by 3lst inst. See an advertisement. 


An assistant mains superintendent with sound knowledge of three- 
wire Lt. and e.h.t. three-phase systems is required for a supply 
station in Scotland. Salary £2 per week. See advertisement. 


À meter room superintendent is wanted for Durban (Natal) 
municipal electricity department. Salary £300, rising to £360 per 
annum. Applications to the London agents, Messrs. Webster, 
Steel & Co., 5, East India-avenue, Leadenhall.street, London, E.C. 
See also an advertisement. 


Blackburn electricity department advertise for a jointer, used to 
c.h.t. and d.c. light cable work, and able to do his own plumbing and 
vulcanising. Applications to Mr. P. P. Wheelwright, Jubilee-street, 
Blackburn. 

An assistant engineer is required, with a thorough knowledge of 
cable maintenance and electrical distribution, mains and services. 
See advertisement. 


A linesman and telephone engineer is required for India. Salary 
about £300, subject to three years’ contract. 

A lecturer in physics and a lecturer in applied mathematics are 
required at Victoria College, Stellenbosch (South Africa) Salary 
£300. Three years’ agreement. Applications by May 22 to the 
Secretary, Office of High Commissioner, 32, Victoria-street, London, 
S.W. 

Greenock Corporation are prepared to receive applications for the 
position of burgh electrical engineer. Commencing salary £450 per 
annum. Applications by 10 a.m. May 11 to the town clerk, Mr. Colin 
MacCulloch, Municipal Buildings, Greenock. 


Walsall Corporation are recommended to appoint, at a commencing 
salary of £500 a year, Mr. H. A. Howie, deputy electrical engineer 
of Sheftield, as borough electrical engineer, in succession to Mr. A. S. 
Barnard, recently resigned. 


Stoke-on-Trent Council have promoted Mr. S. G. Marston and Mr. 
F. C. Leese to the positions of mains engincer (at £180 per annum) 
and mains inspector (at £104 per annum) respectively, for Hanley, 
Stoke, Fenton and Longton. 


Brighouse Council have appointed Mr. G. W. Bale, of Pudsey, as 
mains assistant. 


INSTITUTIONS AND SOCIETIES. 


Institution of Electrical Engineers. —Thc annual general meeting 
of the Institution of Electrical Engineers will be held at the Institu- 
tion, Victoria Embankment, London, W.C., on Thursday, May 21st, 
at 5 p.m. 


Vietorian Institute of Electrical Engineers.—-The annual general 
meeting of this Institute was held at Melbourne on March 27th. 
Prof. H. Payne was elected president, Messrs. W. H. Alabaster and 
F. A. McCarty were elected vice-presidents and Mr. E. H. W. West- 
wood was re-appointed hon. secretary. 


Physical Society.—At the meeting of this Society this evening a 
Paper will be read by Dr. J. G. Gray on “ Gryrostatie. Devices fos 
the Control of Moving Bodics." We understand that Dr. Gray will 
show a number of experiments of general interest, demonstrating 
the application of the gyrostat. 


Royal Institution.—The annual! meeting of the Royal Institution 
was held on Friday, May Ist, the Duke of Northumberland, K.G., 
President, in the chair. The following gentlemen were unanimously 
elected as officers for the ensuing year : 

President, the Duke of Northumberland ; Treasurer, Sir J. Crichton- 
Browne ; Secretary, Mr. Alexander Siemens; Managers, the Right Hon. 
Lord Blyth, Dr. Horace T. Brown, Messrs J. H Balfour- Browne, C. 
Hawkslev, Major E. H. Hills, Dr. D. W. €. Hood, Sir Ray Lankester. Sir 
Alexander Mackenzie, Mr. R. Mond, the Right Hon. Lord Moulton, Mr. 
E. Pollock, Sir James Reid, Bart., the Right Hon. the Marquis of Salis- 
bury, Messrs. A. Campbell Swinton, and H. Swithinbank; Visitors, 
Mesers, W. R. Boustield, C. J. P. Cave, Rev. E. S. Dewick, Dr. W. J. Gow, 
Messrs. W. A. T. Hallowes, J. W. Jarvis, J. Y. Johnson, H. R. Kempe, 
Dr. Adolph Liebmann, Mr. C. E. Melchers, Dr. H. Forster Morley, Dr. 
F. W. Passmore, Messrs. C. E. S. Phillips and A. J. Walter. 

At the general meeting held on Monday last it was announced that 
His Grace the President had nominated the following gentlemen as 
Vice-Presidents for the ensuing year: Lord Blyth, Mr. J. H. Balfour- 
Browne, Mr. C. Hawksley, Dr. Donald Hood, Lord Moulton, Mr. E. 
P ollock, Sir J. Crichton- Browne (Treasurer), and Mr. Alexander 
Siomens (Secretary). 


Royal Society.—At a meeting of the Royal Society held yesterday 


the Papers read included the following: ‘‘ Some Calculations in 
illustration of Fourier's Theorem,” by Lord Rayleigh, O.M., F.R.S. ; 
"On Protection from Lightning and the Range of Protection 
afforded by Lightning Rods," by Sir Joseph Larmor, F.R.S., and 
J. S. B. Larmor, ; “ On the Properties of Magnetically-shielded Iron 
as affected by Temperature," by Prof. E. Wilson. 


Electrical Trades Benevolent Institution.— The secretary (Mr. 


F. B. O. Hawes, A.M.I.C. E.. M.L. E.E., 18, Park- mansions, Vauxhall 
Park, South Lambeth-road, London, S. W.) forwards us a copy of the 
complete list of contributors in connection with the annual festival 
dinner, also a supplementary list showing amounts received up to 
April 30th. The totalis £2,882. 9s. 1d. Other contributions amount 
to £179. 8s. 6d., and this liberal support, due in the main to the 
untiring energies of Mr. Hirst, has enabled the invested funds of tho 
Institution to reach about £8,000 towards the £20,000 which it is 
hoped the fund will ultimately attain. Eligible members are 
reminded that the subscription is only 10s. per annum (or such larger 
amount as a member is willing to give), and that this sum may boe 
paid in instalments. 
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ARRANGEMENTS FOR THE WEEK. 


FRIDAY, May 8th (to-day). 


PHYSICAL SOCIETY oF LONDON. 
$ p.m. Meeting at the Imperial College of Science, Imperial 
Institute-road, South Kensington, S.W. Agenda: Papers on 
“A Graphic Treatment of the Rainbow and Cusped Wave- 
fronts," bv Mr. W. R. Bower; and " Gvrostatic Devices for the 
Control of Moving Bodies," by Dr. J. G. Gray. (A number of 
demonstrations will be given). 


SATURDAY, May 9th. 


BIRMINGHAM AND District ELECTRIC CLUB. 
7 p.m. Meeting at the’ Swan Hotel, New-street, Birmingham. 
Paper on the “ Uses of Electricity 100 Years Hence," by Mr. 
W. E. Milns. 


MONDAY, May 11th. 
NEWCASTLE STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 


ENGINEERS, 

7:30 pam. Meeting at the Armstrong College of Science, Newcastle. 

Paper on " Overhead Line Construction,” by Mr. H. Algar. 
SOCIETY OF ENGINEERS. 

7:30 p.m. Joint Meeting with the Institution of Municipal En- 
gineers at the Institution of Electrical Engineers, Victoria 
Embankment, London, W.C. Paper on “ Notes on the Water 
Supply of Greater New York," by Mr. W. T. Tavlor. 

GRADUATES” ASSOCIATION OF THE [NsSTITUTION OF MECHANICAL 
FE.) GINEERS. 

Spm. Meeting at Storey’s Gate, St. James's Park, London, S.W. 

Paper on " Steel Tyres as Applied to Railway Practice,” by 


Mr. W. J. Maize. 


WEDNESDAY, May 13th. 
YORKSHIRE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 


7:15 pam. Mecting at the Philosophical Hall, Leeds. Address on 
" Modern Converting Plant, with Special Reference to Rotary 
Convertors,” by Dr. R. Pohl. 


FRIDAY, May 15th. 


JUNIOR ENSTITUTION OF ENGINEERS. 
8 p.m. Meeting at 39, Victoria-street, London, S.W.  Lecturette 
on '* A Few Notes on the Design of Surface Condensing Plant," 
by Mr. W. V. Freeby. 


LONDON ELECTRICAL ENGINEERS. 
Officer Commanding: Lieut.-Col.. H. M. Leaf. 


The following orders have been issued for the current week :— 


Monday, May llth, * A" Company.—Company Supper at St. James's 


Tavern, Westminster, at 7 p.m. 


Tuesday, May 12th, " B" Company.— Infantry. Drill, 7:30 to 8:30 p.m. 


Technical Instruction, 9 to 10 p.m. Miniature Range [nstruction, 
9 to 0:30 p.m. 


Wednesday, May 13th, All Companies. — Annual Course of Musketry at 


Purfleet Rifle Ranges. Rating Examination at Headquarters, 7:30 


to 0:30 p.m. 
Thursday, May I4th, “C? Company.— Technical. [nstruetion, 7 to 


10 p.m. Miniature Range Instruction, 7:30 to 9 p.m. 


Friday, May 15th, " D" Company.—Infantey Drill, 7:30 to s:30 p.m. 


Technical Instruction, 9 to 10 p.m. Miniature Range Instruction, 
8:45 to 9:30 p.m. 


Saturday, May l6th, All Companies.—Annual Course of Musketry at 


Purfleet Ritle Ranges. Members should notify early on the postcards 
supplied the date on which they intend to fire; every endeavour 
should be made to fire as carly as possible. Headquarters will be open 
for regimental business from 10 a.m. till 12 noon. 


Corps Sports will take place at the Duke of York’s Headquarters, Chelsea, 


on Saturday, the 9th inst., at 3 p.m. An excellent programme has 
been arranged. It is hoped that members will turn up in large numbers 
to make it à success, 
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STATIC TRANSFORMERS FOR THE SIMULTANEOUS 


CHANGING OF FREQUENCY AND PRESSURE OF 
ALTERNATING CURRENTS.* 


BY A. M. TAYLOR. 


Summary.—The author alludes to previous types of frequency changing 


transformers, and describes fully his own invention. Ho mentions its 
applications and also refers to the possible use in wireless telegraphy. 


The object of the present Paper is primarily to describe the 
method of employing static transformers for changing the frequency 
of alternating currents for power and lighting. In the latter part 
of the Paper allusion will be made to the use of similar apparatus in 
connection with wireless telegraphy. The earliest public announce- 
ment of the invention of a frequency changer, as far as the author is 
aware, was made by the late M. Maurice Joly, and was communicated 
to the Académie des Sciences early in.1911. Two other inventors 
have also entered the field, both of them Italians, namely, Signor 
Vallauri, who, the author understands, has invented a frequency 
changer for doubling the frequency, and Signor Spinelli, who has 
invented an arrangement for trebling the frequency. M. Joly's 
invention covered both forms of apparatus, namely, apparatus for 
taking a single phase of the supply and producing from it another 
single-phase supply either at double or treble the frequency. The 
first result was obtained by employing a continuous current to excite 
the static frequency changer, a disadvantage which rather limits 
its use for power and lighting purposes. As regards trebling the 
frequency (the second form of apparatus), the principle of M. Joly's 
invention was essentially as follows: He started with the idca that 
a sine wave can be split up, as shown in Fig. 1, into two waves—one of 
which is in the nature of a flat-topped wave with a steep front and 
end, and the other a somewhat peaky wave, the front and end cf 


Saturated 


$,- $. 


Unsaturated 


Fig. 1.—Di4GRAM OF JoLy’s ARRANGEMENT. 


which have a very easy gradient. The difference between these two 
waves, or $,— dg, gives a triple-frequency wave, as shown in the 
diagram. M. Joly suggested that by taking two transformers (AC 
and BD), of which the primary coils were A and B respec- 
tively, and the secondary coils C and D, and by applying a 
sine-wave E.M.F. across the two primary coils A and B in series, 
waves of flux of the desired form would be obtained if one of the 
transformer cores (A) were saturated and the other (B) unsaturated. 
Further, he said that, considering the E.M.F.s from the secondary 
windings (which correspond with the differentiation of these wavcs 
of flux), by reversing one secondary winding so that its E.M.F. wave 
was opposed to that of the other secondary winding, a resultant 
effect would be obtained in the secondary circuit due to the difference 
of the two waves. In other words, one would get a triple-frequency 
E.M.F. in the secondary circuit. It will be seen at once from an 
investigation of the authors arrangement given later that this 
relation between the fluxes in the two cores is quite natural] under 
particular conditions and exists in an aggravated form in his arrange- 
ment. The essential difference between M. Joly's arrangement and 
that devised by the author is that whereas in M. Joly's arrangement 
the secondary coils are wound both on the saturated and on the un- 
saturated cores and connected in series, this is not the case in the 
author's arrangement, only one secondary coil being used, which is 
placed on the u: .turated core. As regards Signor Vallauri's 
invention, the autnor believes this to be substantially the same as 
that of M. Joly—but with some interesting developments—in that it 
transforms one phase of the supply into single-phase current at double 
the frequency. This method has been described in a Paper read 
before the Associazione Elettrotecnica Italiana.t The invention 


* Abstract of Paper read before tho Birmingham Section of the Institu- 
tion of Electrical Engineers. 

f '" Atti della Associazione Elcttrotecnica Italiana," Vol. XV., p. 391, 
1911; and ELECTRICIAN, Vol. LXX., p. 582, 1912. 


- LXX., p. 97, Oct. 25, 1912. 


of Signor Spinelli differs from those of Vallauri and Joly in that it 
takes à three-phase supply and combines the three phases in such a 
way as to obtain a single-phase supply of triple frequency from tha 
secondary coil. This frequency changer has been described by 
Signor Spinelli in a Paper read before the Italian Society.* The 
author understands that Signor Spinelli has obtained an efficiency of 
60 per cent., so that evidently the method possesses possibilities, 
though this is hardly a sufficiently high efficiency to admit of its 
entering into serious competition with motor-generators in sub- 
stations for general lighting supply. 

The principle of the present invention will be clearly understood 
by reference to the accompanying figures, In Fig. 2 the connections 
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Fic. 2.—PRINCIPLE oF TAYLOR'S ARRANGEMENT. 


are shown that would obtain if the arrangement were single-phase ; 
this arrangement, however, is not practicable, owing to the triple- 
frequency impulses received being incomplete, and their having one 
half-wave missing in every series corresponding to a half-cycle of 
fundamental frequency. It will be easiest to consider first what 
would happen in the choking coil if the primary winding of the work- 
ing transformer were short-circuited—i.e., in fact, the condition that 
would obtain if the saturated choking coil were connected direct to 
the supply mains. The wave-form of the current which would then 
flow is shown by Curve C in Fig. 2. It will be seen at once that if 
the current took this form the portion of the curve marked R would 
be that on which the rate of change of current was very rapid ; and 
in consequence if the current undergoing this change could be passed 
through the primary coil of a transformer winding, on an unsaturated 


Fig. 3.—CoNNECTIONS OF TAYLOR’s FREQUENCY CHANGER. 


core, 80 that the flux virtually followed the current wave, the E.M.F. 
in the secondary-coil windings on the core of this transformer would 
have the waveform marked D at the bottom of the figure. This, 
however, would leave a large period of the fundamental cyclein 
which no useful work was being done in the secondary coil of the 
transformer, and would be an unsatisfactory arrangement. Another 
disadvantage would be that the half-waves of E.M.F. would not be 
exactly symmetrical, because the ascending and descending sides 
of the peak of the current are not exactly symmetrical about the 
axis. If, however, the arrangement is repeated on the three phases as 


«E Elettricista,” Vol. I. (Ser. 3), p. 215, 1912 ; and ELECTRICIAN, Vol- 
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obtained with the apparatus shown in Fig. 5. The dimensions of 
the apparatus are given in Fig. 6 and the curve of regulation for the 
secondary load in Fig. 7. It will be noticed that the load can be 
carried up to 7 kw. without the drop of pressure exceeding 8 per cent. 
(i.e., 4 per cent. up or down). "There are means of improving this ; 
but the value given suited the requirements for the present, and 
further experiments in this direction were deferred. 

The author has analysed carefully the losses obtaining in the 
experimental 7 kw. set, both by wattmeter and by calculation from 
the measured currents, &c., and he has got out a design for a 28 kw. 
transformer which has an estimated efficiency of approximately 


shown in Fig. 3, these two difficulties disappear, the blank spaces 
being filled in by the impulses received from the other phases, and 
the dissymmetry of the positive and negative half-waves of E.M.F. 
being nullified by corresponding impulses from other phases, in the 
manner indicated by Fig. 4. A further investigation of the wave- 
form obtained in the secondary circuit (Fig. 4) shows that at any 
instant only two out of the three transformers are active, and the 
question then arises whether it is expedient to couple the secondary 
coils in series or in parallel. The author decided, and he believes 
rightly, that it would be better to couple them in parallel than in 
series, because if in parallel the idle winding merely receives a small 
magnetizing current from the other two windings ; whereas if they 
are in series the whole of the E.M.F. of one winding is absorbed in 
driving the current through the impedance of the idle winding, 
leaving virtually only one winding effective. The author has 


Fig. 5.— PRESENT FORM or TAYLOR’S ARRANGEMENT. 


86 to 88 percent. This set is now being constructed. Ona 100 kw. 
size the author would certainly expect to get an efficiency of over 90 
per cent., and on a 500 kw. transformer 95 per cent. 

One use of the apparatus would be the conversion of three-phase 
current, on systems having a frequency of 25 periods per second, to 
single-phase triple-frequency currents having & frequency of 75 
periods for lighting work. "The apparatus lends itself in such a case 
to competition with rotary converter sub-stations. Instead of sup- 
plying continuous-current lighting from the latter, it would be pos- 
sible in any town where there is a large network of high-tension 
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Fic. 4.—PRINCIPLE OF COMBINING THREE PHASES TO FORM A SINGLE 
PHASE (TAYLOR'S ARRANGEMENT). 


three-phase mains to instal kiosks, or small static “ exploitation ” 
sub-stations, at various points along the route, with transformers to 
reduce the pressure and increase the frequency. The current 
delivered in the secondary circuit of the frequency changer is single- 
phase current, but this is actually advantageous for such work in 
that it only requires the low-tension main to be run as a single-phase 
main, and the wiring of consumers premises may also be single- 
phase wiring without any question of unbalancing the supply. The 
transformers being also entirely self-regulating (there being no auto- 
matic apparatus to look after) the frequency changers are emi- 
nently suitable for fixing in kiosks, where they will have to work 
without attention for perhaps a month or more at a time. Another 


confirmed this deduction experimentally. In Fig. 4 the currents in 
the primary windings and the secondary E.M.F.s in the three circuits 
are plotted in relation to one another on a time basis, and the way 
in which they combine in the secondary circuit can be easily seen. 
An obvious deduction from what has already been stated is that it 
would be desirable to avoid difficulties with the idle current in the 
third phase by having a single-winding in the secondary, and by 
employing à common magnetized core, which is magnetized by the 
three primary currents having peaked wave-forms, as received from 
their respective choking coils. This is shown in Fig. 5. 

It will be unnecessary to refer to the records of the early experi- 
ments, and the author will, therefore, come directly to the results 
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use for this apparatus would be for those power consumers who 


obtain current at 25 periods on specially cheap terms for lighting 
purposes and have their power supply in the form of an extra-high- 


tension supply. In this case it would only be necessary for them to 
take a supply of low-tension current from the secondaries of their 
power transformers, lead this through the frequency changer, and use 


it for the lighting of their buildings at 75 periods. In some trades 
where bright illumination is required and very fine work has to be 


done, the eyes get tried even where a frequency of 25 per second is 


used, and on the premises of such consumers the frequency changer 
would prove a most useful adjunct in ensuring a satisfactory supply 


for lighting purposes. For electric welding purposes, and possibly 


also in connection with single-phase electric furnaces, the frequency 
changer may find a useful field of application, its special feature 
being that any load (even a complete short-circuit) may be put upon 


the secopdary winding without disturbing the ‘ balance " of the 


power ona three-phase supply. Another field in which the frequency 
changer may find a large sphere of usefulness is in connection with 
three-phase low-periodicity railway work, where it would be specially 


suitable for taking a supply from the mains at, say, 16 periods per 


second, and changing this to a supply for lighting at 48 periods per 


second for use in lighting the stations along the line. The author 


anticipates that with a small modification the apparatus can be made 
reversible; for instance, 16-6 cycles might be obtained from 50 
cycles. If so, this would open up the possibility of existing power 
concerns supplying current for electric furnaces or perhaps for rail- 
way work. The author has not yct had time, however, to experi- 
ment in this direction. 

A brief consideration of Fig. 4 will lead to the conclusion that if 
we were to have nine phases of supply instead of three, and nine 
choking coils and working transformers (or nine choking coils and one 
"ecomnion " working transformer) the E.M.F.s in the various 
secondary windings would combine in a similar way to give a current 
of nine times the primary frequency. The only condition that would 
be lacking would be that the^durations of'the secondary; E.M.F.s 


would be too long, and theyJwould therefore overlap and partly 


nullify one another. This defect can be avoided by the simple 
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Fia. 7.—REGULATION OF FREQUENCY CHANGER (TayLor’s). 


expedient of generating an E.M.F. wave in the primary generator 
which is not a true sinc wave. Ina similar way, the step-up in the 
frequency might be increased to 27-fold. The author h 


as not yet 
been able to make an experiment on the 27-fold step-up, but he has 
made one on the nine-fold. It will be understood that the apparatus 


tends to give the same multiple of the frequency whatever the 
original frequency may be. At the very high frequencies obtaining 
in wireless telegraphy, however, the eddy currents set up in the iron 
react upon the flux passing through the molecule and tend to 
demagnetize it. E. F, Alexanderson, of America, has investigated 
this effect very carefully, carrying his experiments up to 200.000 
cycles per second, and from the tabulated results the author finds 
that the extra ampere-turns required on the primary of 
coil for a frequency changer stepping up to 100,000 periods per 
second are not at all prohibitive, provided that the iron is put in as 
thin as possible. Using the 9: 1 step-up arrangement the proposal 
would therefore be to build a generator having a suitable wave-form, 
and a periodicity of, say, 11,000 per second, which will give 99,000 
periods on the high-tension winding of the frequency changer, If 
it is found practicable to step up 27 times, the generator need only be 
built for 3,666 periods in order to obtain 99,000 periods, In con- 
clusion, the author believes that he has been the first to show a 
practical application of the principle of emplo 
of the supply as it is desired that the final frequency shall be a 
multiple of the original frequency, and combining all these indepen- 
dent waves of E.M.F. into a common wave of E.M.F. of the 
same number of times the frequency that there are phases of 
supply. 


a choking 


ying as many phases 


e 


The following additional remarks were made by Mr. A. M. Taylor 
at the meeting. These will be embodied in his Paper subject to the 
approval of the referee :— 


In the above Paper the question of power factor has not been 


* 


touched upon, for the reason that at the time of writing the author 
was anticipating that he would be able very considerably to improve 
the power factor, and, in fact, to bring it up into line with the power 
factor of other apparatus. Up to the present, however, he has been 
unable to experiment in this direction, and it, therefore, becomes im- 
portant to consider how the power factor, which is only of the order 
of 0-2, can be compensated for. 

Firstly, considering the question of its compensation by intro- 
ducing phase advancers on the motors on consumers’ premises. It 
must, however, be premised that though this would be practicable 
in the case of those consumers whose plants are already installed, and 
who, therefore, are not likely to introduce phase advancers on any 
large scale under present conditions, yet in the near future things 
may be different, and it would be necessary in that case to find other 
means of compensation. However, in a large system of, say, 
30.000 kw. there will no doubt be found motors of large size 
aggregating perhaps 15,000 kw., or, say, 50 per cent. of the aggregate 
power of the system, upon which it would pay to introduce phase 
advancers for this purpose. The author is advised that certain 
phase advancers which are already on the market could be applied 
in the case where the periodicity is as low as 25 periods, at a cost of 
not very much above 58. per kilowatt of the motor capacity to which 
they are applied. The question then arises as to what extent it 
would be practicable to introduce a lighting load on such a system, 
through the medium of frequency changers compensated for by 
phase advancers. ` 

Referring to Fig. 8, it will be scen that if we have an existing motor 
load of 100 kw. at à power factor of 0-7 lagging, and if by means of 
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phase advancers this is improved to 0-95 leading, and, further, that a 
10 kw. lighting load at 0-2 power factor is then superimposed on the 
system, the resultant power factor will be 0-77, which is decidedly 
better than it was before the change, and the motive power consumer 
will gain considerably, his power factor being raised from 0-7 lagging 
to 0-95 leading. From this we see that we can introduce for every 
160 kw. of motor load no less than 40 kw. of lighting load, by means 
of phase advancers on the existing motors of consumers— that is to 
say, that on a 15,000 kw. motor load we could introduce 6,000 kw. of 
lighting load by means of phase advancers, and the cost of the main- 
tenance of these phase advancers as well as that of interest and 
sinking fund on same, works out at something of the order of 0-06d. 
on every unit, even if we take a load factor as low as 7 per cent. 

If instead of taking up a lighting load we were considering the 
taking up of, for instance, a furnace load, by means of phase ad. 
vancers which step down the frequency, the cost to be added being 
on a probable load factor of somathing like 25 per cent. would only 
be something of the order of 0-02d. per unit, which would certainly 
not in any way hamper the selling price of the current to such con- 
sumers. It should be remarked, also, that both this figure and the 
figure previously given (0-06) include a fair margin for contin- 
gencies. It would thus appear that if the supply company were 
themselves to instal the phase advancers on the consumers’ premises, 


( they could make a paying proposition out of it, without at all unduly 
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hampering the consumer by the charge which would have to be made j price would only have to be raised by 4d. per unit on account of 
for this phase rectification. | phase compensation ; or by 1d. per unit even if we put on 100 per 


. | : cent. margin for other charges and for contingencies. 

An alternative method of panse e which, however, If, however, electric furnaces were being supplied, having a load 
would only carry the comi pensat lon estar Ns. tne sub-station, woule factor of perhaps 25 per cent., the last-mentioned figure (viz., 1d.) 
be the insertion of rotary converters in the sub-stations, which would : would be reduced to approximately 0-06d. per unit, which should 
Naves ATQ ob power-on them torimtrolucmg a learing Wattia not prove any undue handicap on a charge of ld. per unit. There 
com porem ot abis dion pid le n d d ns g in | must, of course, be added to the above the cost of the frequency 
Mud t ai GA : bt us aus "Pp DOE ha m in ios - TCR - | changer itself, which is of the same order, but even so, considering 
E m Pues y : IM : ce a a 2 Hom i that this would being in an entirely new class of load, the cost would 
a e Mar CeCe ae Ue not be at all prohibitive. The distribution costs would, as compared 
that ifa 500 k.v.a. suitably-excited rotary converter is used to supply a | 


. ai | | with direct-current distribution from rotary converter sub-stations, 
cies curteni mee DI SIE WS there coud ae BE EN from the | y, saved the heavy expense of the latter and of the direct-current 
extra-high-tension mains, by the alternating-current side of the : 


n n dexdinr emattlcssccurent-cortesponding atit that cable networks from these sub.stations; which would much more 
PO UD ee id codo E Wita that T€ 1 than compensate for the cost of the frequency changers. The 
quired by an induction motor load of 500 k.v.a., having a power s f Lt fed 
| on io^ l special field for the scheme would be on the outskirts of the areas 
factor of 0-80. The vector curves given in Fig. 12 show that the b . ; 
M RN : i y the rotary converter sub-stations. 
wattless component of the current would in this case be the same as 
the wattless component for an 80 kw. load at a power factor of 0-2, 
corresponding with the power factor of the frequency charger on the 
primary side. (The power factor on the secondary side is very 
nearly unity.) We thus arrive at the conclusion that we can take 
up an 80 kw. load on the frequency changer for every 375 kw. of 
load supplied on the direct-current side of the rotary converter— 


| 

i 

| 
| At the meeting Mr. Tavlor performed a very interesting experi- 
‘ment to show the reversibility of the apparatus, which consisted in 
| passing through a special transformer a current received at 75 
| periods, and obtainiug from the said transformer a current of 25 
periods. This, Mr. Taylor believes, is the first occasion when such a 
thing has ever been done by means of static transformers. The 
i.e., roughly 20 kw. for every 100 kw. of load on the direct-current | Magnetic valve action already described in the Paper is utilised to 
side of the sub-station. Now the proportion of the copper and iron , Per mit current from the 25-period supply being passed through the 
of the converter used for improving the power factor of the induction special transformer on to the load which has to be operated during 
motor load is that represented by 125 kw. (which would otherwise be | two out of every three half-cycles of the high-frequency supply, and 
available for an extra direct-current load of that amount), and this | by suppressing, by the said valve action, every third half.cycle. 
at, say, £2 per kilowatt, represents £250, which is the capital cost of The wave thus passed through is not a complete wave, but by the 
250 addition of self-induction could be made to be more complete, and in 
getting 80 kw. additional as a lighting load; or |, —£3-1 per kilo- | any case should be quite sufficiently so to be utilised for such pur- 
80) poses as the operation of electric furnaces; and if the power factor 
| ! difficulty could be satisfactorily overcome it might even be used for 
It may here be remarked that the motors on the extra-high-tensicn | electric railways—in fact, any application where the close regulation 
side cf the sub-station could be used further to assist in compen- | of the voltage is not of much moment. Mr. Taylor stated that he 
sating for the power factor, thus providing for another 40 kw. of l had not yet had time to perform any careful experiments on the 
lighting load on every 100 kw. of induction motor load. Taking. | regulation of the voltage under these conditions, but he was. hopeful 
now, interest and sinking fund on the above £3-1 per kilowatt at 10 ! that it would not be found to be materially worse than when step- 
per cent., we have approximately 6s. per annum per kilowatt, and at | ping-up the frequency. A frequency meter put upon the secondary 
a 6-8 per cent. load factor, representing approximately 600 hours per | circuit showed a very pronounced 25 periodicity with only slight 
annum, we have cost per unit— 0:12d. per unit. So that if, for in- ! traces of the original 75 periods. A bank of 24 lamps of 50 o.p. 

stance, energy were sold for lighting purposes at 3d. per unit the | (earbon filament was illuminated by the low-frequency current. 


watt of lighting load taken up through the frequency changer. 


ELECTRICITY SUPPLY IN PARIS. 


DETAILS OF A GREAT UNIFIED SCHEME. » 


HISTORICAL. supply, the two last being in the outer districts of the city. The 


| 
The history of electricity supply in Paris is in someways not | companies giving the various supplies operated under con- 
very diferent from that of London, except that during recent | Cesstons granted by the munieipal council of the city of Paris. 
years more progress has been made in the French capital | Four of these concessions expired in April, 1907, and the other 
towards the unification of the systems of supply, and the con- | two tn the latter half of 1908. The terms of these concessions 
centration of the generating plant in Jarge stations. The | Were somewhat complicated, and it was eventually decided 
conditions existing in the past in Paris and the various efforts that though the mains became the absolute property of the 
made to change the old ineflicient methods for something Council on the expiration of the concession there was no arrange- 
better have been repeatedly dealt with in Tug Ereerricrax.* | ment for the compulsory transfer of the generating stations or 
It may, however, be as well to refer to some of the essential | of the service wires or meters. This state of confusicn was 
points of both the old and new schemes so as to make present | Mtensified by the natural disinclination of the companies to 
conditions clear. As will be seen by the map in Fig. 1, Paris extend their systems during the last years of the concession, 
for eleciticity supply purposes is divided into six districts, | & state of affairs of which we have had also experience in this 
each of which was supplied from a station in the district | Country. 
and on a svstem which as often as not differed irom that It will thus be seen that even so long ago as 1905 there were 
in the adjoining districts. The systems employed are. con- | two main difliculties in the way of an inauguration of an efficient 
Unuous current on the five-wire system at 440 volts, continuous electricity supply in Paris. Of these. as is the case in London, 
current on the three-wire system at 220 volts, and centimuous | one was engineering and the other political. To deal with the 
current on the two-wire svstem at 110 volts. "There 15 also | first a technical committee was appointed to consider the 
alternating current on the single-phase system at 3,000 voits | question and suggested the abandonment of the small stations 
With transformers on the consumers’ premises, and a two-phase | in the central areas of the city, and the erection of two large 
aa ——— — - | stations on the banks of the Seime outside the city whence a 
d See particularly Vol. LIV., p. 762. March 3, 1905, and Vol. LVI., | supply could be given on the high-tension three-phase system 
P. 321, December 8, 1965, also Vol. LXI., p. 820, September 11, 1£07, | to sub-stations at convenient points for distribution. It was 
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current should be used in the central districts, and two -phase 
alternating current in the outlying districts. This recommen- 
dation has not so far been carried out in its entirety. The 
engineering difficulties were, however, the smallest part of the | 
problem, it being necessary to determine exactly how the existing 
companies were to be disposed of, and what provisions should be 
made during the 
transition "period 
between the expiry 
of the original con- 
cessions gnd the 
time the new sta- 
tions could be ready 
for work. A great 
deal of discussion 
extending over come 
considerable time 
took place on the 
different | schemes 
put forward,* and 
matters were further 
complicated by a 
proposal that the 
necessary electricity 

supply for Paris 
could be obtained 
from a large hydro- 
electric station cn 
the lake of Geneva. 
This scheme, how- 
ever, seems to have 
been, temporarily at 
least, abandoned, 
nothing further hav- 
ing been heard of it 
for some time, and it 
is now fairly certain 
that all the supply 
necessary for present 
and immediate future 
requirements of the city will shortly be given entirely from - 
two large stations which have been erected on the outskirts of 
Paris by the Compagnie Parisienne de Distribution d Electricité. 


B Generating Stations. 

B Sub-stations. 

© Coupling Stations. 
=~ H.T. Cables in Ground. 
emm H.T. Cables in Subways. 


Triphasé 
Station 


Ui 
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THE New SCHEME. 


This company was formed by a decree of the City Council in 
1907, and on January 1 1914, took over the existing under- 


“x 
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Fig. 1.—Mar or Paris Sucwixe Position oF NEW GENERATING STATIONS, SUB- 
STATIONS AND COUPLING STATIONS AND THE DIFFERENT SYSTEMS OF SUPPLY IN USE. 


The new company has a capital of £2,000,000, and agreed under 
the terms of its concession to build two large up-to-date power 
stations, ard to incur what further expenditure was necessary 
to develop the undertaking properly up to an average maximum 
expenditure of £68,000 a year. The company’s ccncession is 
for 27 years and expires in 1940. 

As this question 
of the control of 
electricity supply is 
of great importance 
in connection with 
what is happening 
in London at the 
present time, it is 
interesting to note 
that the city's in- 
terests are protected 
in Paris m four wavs. 
The company pays a 
royalty of 16s. per 
kilometre of street 
where the mains are 


g^ Gt. Deris Station 
7 


5, 
M Nerd Station 


DVDS laid, it pays rent for 
Za XC- d the old generating 
stations and mains, 


this rent being reck- 
oned at 10 per cent. 
on the gross receipts, 
and increasing up to 
25 per cent. of the 
gross receipts de- 
pending on the 
amounts by which 
the annual gross re- 
ceipts exceed those 
for 1908. A pro- 
portion of the sur- 
plus profits. after 
paving all charges. 
including dividends, 
is payable to the city on a sliding scale which is based on the 
amount of dividends paid. The municipality also obtain their 
current at a 1ebate of 30 to 35 per cent. The consumers are 
' protected by a tariff fixed by the terms of the concession. This 


| lays down that the maximum price is 5d. a unit for lighting 


and 3d. for power a unit plus rentals for meters and internal 
service lincs. This tariff is subject to rcvisicn at the end of the 
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Fic. 2.— GENERAL LAYOUT OF THE Nonp (Sr. OVEN) STATION. 


takings, paying the old companies for their generating plant : 
and such equipment as did not revert to the municipality. As ` 


stated above, the municipality obtained the mains free of | process. 


charge in accordance with the terms of the old concessions. 
une cu EMT er KT T TE A RU EU TEE ae RU V T P LT DUET 
* Loc. cit, 


first three vears, or at any time thereafter if the cost of pro- 
duction is considerably reduced by the discovery of some new 
At the expiry of the term of ccncezsicn in 1940 the 
whole of the plant and works becomes the property of the city 


| free of charge, while the city has power to terminate the agrec- 
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ment i^ 1924 or thereafter on certain terms. The new stations 
wil generate two-phase current at]12,300 volts and a fre- 
quency of 42, and will supply a number of sub-stations in 
various quarters of Paris. The systems of distribution and the 
voltage'employed will vary with the different districts, as 
shown on the map, Fig. 1. 


PROVISIONAL ARRANGEMENTS. 


A further interesting point to Londoners are the steps taken 
to ensure an efficient supply during the period between the 
time the new company was formed and the time the new 
generating stations could be running. These steps were neces- 
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the various underground electric railways and tramways of the 
city. The generating station of the former company has 
a total capacity of 44,400 kw. and supplies three-phase 25- 
cycle current at 5,500 volts, and two-phase 42-cycle current 
at 12,300 volts. The power station of the second company is 
at St. Denis, and has a total capacity of 72,000 kw., part of 
which supplies three-phase current at 10,150 volts, and part 
two-phase current at 12,500 volts. "These stations were both 
inspected by members of the Institution of Electrical Engineers 
on the occasion of the visit to Paris last year, and details of 
their lay-out were given in THE Evecrrician, Vol. LXXI., 
p. 308, May 30, 1913. To make up for the load which these two 
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Fig. 5.—PraN SHOWING GENERAL ARRANGEMENT OF PLANT AT THE NoRD (Sr. OUEN) STATION. 


sary owing to the expiry of the original concessions, and the 
fact that many of the stations were obsolete and required ex- 
tension for the reasons stated above. It was arranged that no 
further extensions should be made to the comparatively small 
stations in the varióus parochial districts, but instead a supply 
was taken in bulk from two companies, one the Triphasé 
d'Asniéres, founded in 1900, and the other the Société d'Elec- 
tricité de Paris, founded in 1904. "These stations besides giving 
the bulk supply to the Paris districts also provide the energy for 


stations will lose when the two new stations of the Compagnie 
Parisienne de Distribution d'Electricité are put to work, both 
companies have taken the precaution to obtain concessions for 
the supply of electricity to various districts on the outskirts of 
Paris. It should be noted that the two new stations'will only 
supply current for lighting and power, the traction load of Paris 
being supplied from the two stations mentioned above and from 
five other stations with an aggregate capacity. of 155,000 kw. 
The original small companies which supplied electricity in Paris 
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vill, of course, lose this part of their business, but we under- | ~ THE New GENERATING - STATIONS. 
Below we give details of the two new stations of the 


stand that they have made suitable arrangements either to tic 
obtain concessions for supply in the outlying districts or to go | Compagnie: Parisienne de Distribution d'Electricité, one of 
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Fic. 7.— VIEW OF THE Pump Roow. 


into liquidation. One company which originally supplied | which (the Nord) has been erected at St. Ouen and the other 
(the Sud-Ouest) at Issy-les-Moulineaux. The total capacity of 


irc iri alr as well as electricity will now devote itself solely 
ormer part of the business. — 77777 oo "| these two stations is 150,000 kw., while the connected load in ^ 
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Paris in 1912 was 226,890 kw., the units sold during that year 
being 76,461,411. The average price obtained was 51d. per 
unit. In what follows we deal more particularly with the lay- 
out, arrangement of and machinery at the Usine Nord, while 
most of the photographs illustrate features at the same station. 
It may be noted, however, that in design the two stations are 
identical, and what applies to one applies equally to the other. 


UsiNE NORD. 


The general arrangements at the Usine Nord are given in 
Iv is situated a5 Saint Ouen, on the banks of the 


Figs. 2 to 5 


Fic. 5.—.PLATE ELEVATING GEAR FOR THE ARTIFICIAL LiQUiD Loap 


Seine, and is connected with the Nord railway by means of a 
special siding. It is also connected with the Seine by a viaduct 
1,200 ft. long by 14 ft. wide. This carries the apparatus for 
providing the station with coal, and for collecting the ashes from 
the boilers. Both the coal and ashes are carried by an electric 
locomotive which runs on a normal gauge railway. This loco- 
motive is fitted with continuous current at 215 volts, and is 
capable of drawing a 100-ton train at a speed of 54 miles an 


p a. 
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iron net which can be removed for cleaning by electrical lifting 
devices. This chamber is connected to the station by means of 
a conduit which can be isolated when necessary by valves. 
This conduit is connected to another chamber underneath the 
station with which the circulating pumps are in direct com- 
munication. . 

The coal supply, which arrives either by rail or by barge, is 
stored in shoots whence it can be distributed into the station 
by means of a system of conveyors end an electric trans- 
porter. Each boiler house has its own group of silos, and these 
in turn are divided into two parts, each containing three coal 
stores with a total content of 5,000 tons. 
These stores are supplied by a conveyor, 
the coal being delivered through automatic 
weighing machines. In the same way the 
ashes are delivered into smaller silos by con- 
veyor plant whence they can be takcn away 
either by trucks or by ‘barges. A complete 
system of water supply is available so that 
the coal can be flooded in case of fire. The 
building, which covers an area of 23,120 sq. 
yds., is of reinforced concrete ccnstruction, 
and is arranged in five distinct groups con- 
sisting respectively ' of the generator room, the 
pump room, the boiler house, the coal and 
ash silos and the switch house. The station 
has also been built at such a level that no 
¿rouble is likely to be experienced from 
damage to machinery by the floods, as the 
whole is higher than the flood mark reached 
by the Seine in 1910. The cost of building 
the station was about £1,200,000. 


'TURBO-ALTERNATORS, 


The station has been designed for an ultimate capacity of 


150,000 kw., though at present only eight turbo-alternator 
groups are installed each with a capacity of 10,000 kw. to 
15,000 kw. 
is placed between the switch house and the pump room. Each 
generator group is wholly self-contained. end provides a supply 
for its own auxiliary plant. The exciter sets are carried on 


The machine room (see Fig. 6) is 86 ft. broad, and 
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Fic. 9.—ViEew or THE VOLTAGE REGULATORS. 


~ hour on the level and of 44 miles up a slope of 1 in 100. This 


locomotive carries a haulage drum at one end. The station bay 
contains a chamber from which the circulating water is drawn 
as well as water for various other purposes. This chamber is 
protected by a number of grids, one set of which consist of iron 
bars which c can be easily cleaned and the other of a galvanised 


the alternator shaft as well as a small continuous-current 
generator for driving the'condenser auxiliaries. These latter 
consist of a Rateau circulating pump and Westinghouse-Le 
Blanc air and condenser water pumps. A surface condenser 
is in each case placed below the turbine. Three of the turbo- 
alternators installed consist of Brown, Boveri-Parsons turbines 
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connected to Jeumont alternators. Two similar turbines are 
connected to Fives-Lille alternators. There are also two 
Zoelly turbines of the Société d’Alsacienne de Constructions 
Mechaniques manufacture and one Rateau turbine. All 
these three machines are coupled to Fives-Lille alternators. 
Other plant in the machine room consists of three 750 kw. 
rotary converters from which a supply is given to the station 
auxiliary plant, and two 50-ton electric cranes which travel 
above the engine room. 

As regards steam-raising plant, there are 40 boilers at present 
installed. Of these 30 are of the Babcock & Wilcox marine 
type, each with a heating surface of 4,620 sq. ft., while 10 are of 
the Delaunay-Belleville marine type, each with a heating sur- 
face of 3,300 sq. ft. Each boiler can supply, when in normal 
working conditions, 22,000 lb. of steam per hour at a pressure 
of 220 1b. and with a superheat of 325 deg. This amount can be 
raised to 31,000 Ib. on overload, an output which represents a 
consumption of 90 tons of coal an hour when all the generators 
are fully loaded. The boilers are grouped in sets of five in two 


F1o. 10.—TEstTinG PANEL FOR ALTERNATORS. s 


boiler houses, whose lengths are perpendicular to the machine 
room. Each boiler is a self-ccntained unit. and is complete 
With superheater, while cn cccnomiser with a surface of 
2,440 sq. ft. is placed above it. Each row of boilers is provided 
With a chimney of reinforced concrete, this chimney being 
320 ft. high and 30 fi. in diameter. All four chimneys are 
provided with induced draught on the Prat system. The boilers 
are fitted with four electrically-driven pumps, of which two 
have a capacity of 3,200 cubic fi. and two a capacity of 
6,400 cubic ft. an hour. Two steam-driven pumps, each with 
à capacity of 6,400 cubic fi. an hour, are kept as a stand-by. All 
this pumping plant is arranged in a special pump rcom (Fig. 7), 
together with the condenser pumps. and four cther pumps, 
each with a capacity of 7,600 cubic ft. an kour, for supplying 
the tanks, and one of 35,300 cubic ft. cn hour for cleaning the 
boiler tubes. Two water softeners, each with a capacity of 
8,500 cubic ft. per hour, are placed between the two boiler 
houses. The 10 boilers in cach row supply into a ring main 
which runs round the row, the main being provided with a 


number of stop valves, which allow either two or three boilers 
in each group to be cut out. The whole of the boilers in the 
station supply through these ring mains into a main header, 
from which, by means of a suitable arrangement of valves, any 
of the turbines can be fed either in sets in parallel or directly 
from its own special steam-raising unit alone. The apparatus 
for controlling the steam-raising plant is all placed on a board 
in à central position in the pump room facing the operating 
gallery of the switchboard. This board can be seen on the 
left-hand side of Fig. 7. 


(To be concluded.) 


STANDARD CLAUSES FOR INCLUSION IN A STREET 
LIGHTING SPECIFICATION. 


BY JACQUES ABADY. 


Summary.—Th2 author deals with th» subject of Street Lighting in 
relation to the Standard Specification proposed by th» Joint Committee 
of the Institution of Electrical Engineers, Institution of Gas Engineers, 
Institution of Municipal and County Engineers and the Illuminating 
Engineering Society, as given in a Paper read by Mr. A. P. Trotter before the 
last named Society (Tar ELECTRICIAN, Vol. LXXI., p. 46, April 18th, 1913). 
A number of clauses are here proposcd, and it is suggested that the neces- 
sary photometric measurements should depend upon rays making 20 deg. 
and 50 deg. respectively with the horizontal, the candle-power of the 
former to be at least 15 per cent. greater than of th» latter. 


It may be remembered that in the spring of 1915 a discussion 
raged around a proposed Standard Specification for Street 
Lighting which emanated from a Joint Committee. The pro- 
positions were severely criticised, because apparently it was 
felt that they would not carry out their function of ensuring 
the best and cheapest street lighting, by holding the balance 
fairly between all methods. It may be fairly stated that as 
a result of the discussions the clauses were “referred back," 
and it 13 in response to an invitation from the Editor that the 
present writer is making this endeavour to place upon record 
some alternative suggestions. The response to the invitation 
is belated, but the writer felt that the matter would be viewed 
with greater calmness and impartiality when the winds of 
time had blown away the smoke of heated discussion. 


THE UTILITY OF A STANDARD SPECIFICATION. 


Without any further prelimmary remarks, it can be stated 
that the utility of a standard Specification for Street Lighting 
may be summarised under several heads :— 

(a) To enable those responsible for street lighting to set up 
a definite standard of their requirements. 

(b) To enable those responsible for street lighting, having 
set up their standard, to classify the requirements of the 
different classes of streets and open spaces under their control. 

(c) To enable those responsible for street lighting to express 
these requirements on an intelligible, easily understood and 
easily measurable basis, independent of all extraneous circum- 
stances other than the value of the light source to be provided. 

(d) To enable fair competition between suppliers of different 
forms of lighting to be set on foot. by reference to this definite 
standard of requirement and measurement. 

(e) To enable those responsible for street lighting to secure 
on behalf of the public, full and continuous compliance on the 
part of the supplier of light, with a predetermined and pre- 
agreed definite standard of efficiency. 

(/ To enable those engaged in improving methods and 
designs of lighting to rate the measure of their improvements 
in terms of an casily understood standard of measurement and 
efficiency. 

It will be remembered that the proposals embodied in the 
Standard Specifications previously referred to—:nd indeed the 
basis of them—were, firstly, that light values should be expressed 
as minimum horizontal illumination on a plene 3 ft. 3 in. from 
the ground; secondly, that when possible, this value should 
be found by an illumination photometer, and, thirdly, that in 
the streets where this was not possible (computed at 80 per 
cent. of the total streets) the minimum horizontal illumination 
should be calculated, for which purpose a Table was attached 
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to the specification. The fallacy of the method of comparison 
was clearly shown from the Table itself. end the cther weak- 
nesses of the scheme (which, curiously enough.was unfavourably 
received by the gas interests, although what it would have 
obviously penalised was metallic filament lighting) were ex- 
posed in the debates. To cite only one example (taken from 
the Table), the minimum horizontal illumination produced by 
lights of 95-5 candles on 10 ft. posts, 100 ft. apait, is the same 
as that produced by lights of 43-8 candles «n 20 ft. posts, 
100 ft. apart. The example shows that minimum hortzcntal 
illumination cannot be a measure of comparative illumination, 
because a street lighted by the 95:5 c.p. units would be in- 
finitely better lighted than a street in which the 43:8 c.p. units 
were employed, although the minimum horizontal ilumina- 
tion 1s the same. 

The writer has no intention of criticising in detail the defunct 
proposals in the light of the premises summarised above, but 
offers one or two general remarks on the relation of light sources 
and lighting effects, which appear to show that for the purpose 
of fulfilling the conditions set out it 1s quite a necessitv to 
measure the power of the source of light. 

Lighting effect depends primarily upon the nature and 
position of the source, while illumination depends upon factors 
other than this relationship, for which the supplier of light 
cannot be held responsible. 

These factors comprise such diverse matters as width and 
character of streets. height and colour of buildings. presence 
of cross-streets, presence or absence of brilliantlv illuminated 
shops, and the nature. colour and condition of paving materials. 
It will be clear that, not only can a lighting contractor not be 
held responsible for these conditions, but he cannot even take 
them into consideration, when endeavouring. bv supplying 
lights at fixed points, to comply with an illummation specifi- 
cation, because most of the conditions are variable, and. just 
so much as they vary, so do they aifect the illumination. 

Thus a standard of illumination, as such, does not comply 
with the summarised conditions or desiderata set out previously. 

Further than this, the difficulties in the wav of measuring 
feeble illumination, as such, are very great. and as the standard 
of illumination in the majority of streeis 15 feeble this fact 
alone is a powerful objection to illumination. measurement. 
It may be regretted that the standard illumination ¿s so feeble 
in the majority of streets, but this arises from the financial 
diffieultv which local authorities have in providing more light. 

It might further be pointed out that the specification of 
illumination, as such, is misleading, because it deals with the 
light only on some one sclected plane, while, as a matter of fact, 
the objects to be lighted in a street cannot possibly be only 
those on the selected plane or in the selected test positions. 
It must always be remembered that the perception of 
illumination of an object exists by reason of reflection. from 
that object, and that two different objects placed successively 
on the same spot may appear to have a different degree of 
illumination. 

Finally, if illumination is to be a standard, the only possibly 
practicable methods would be the specification of a minimum 
and (or) maximum illumination. The specificaticn of a 
minimum and (or) maximum connotes a search, bv testing, for 
that minimum and (or) maximum. There is thus set up 
something which requires searching for, and the only method 
is trial and error; while there is also set up, ab initio, some- 
thing which is indefinite, and therefore to be avoided when the 
choice of a standard is concerned. One cannot set up an 
indefinite standard—the terms are contradictory. 

For these reasons, and because he conceives it to be the only 
method by which the summarised requirements can be com- 
plied with, the writer adheres to his view as to the necessity 
of testing the candle-power of the light sources, and of basing 
a specificaticn on this form of test. 


THE SUGGESTED CLAUSES. 
This article does not purport to set out all the clauses 
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necessary in a draft contract, but those which should properly , 


form the specification of lighting. The conditions to be observed 
in tendering val naturally form part of a tender, and these will 
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be in the customary form adopted bv each Council The 
general ecnditicns of ecntract will also vary according to the 
requirements and custems of each Council. They will no doubt 
include an interpretaticn clause and clauses dealing with the 
following matters :— | 


Scope and acceptance of tender, power to vary works, charge 
for extra work, commencement of works, assignment or sub- 
lettinu, neglect to remedy defects, power to Council to increase 
or decrease number of lamps within reasonable limits to be 
specificd in the conditions, power to Council to direct contractor 
to change position of lamps or alter the candle-power, the usual 
conditions as to wages and hours of labour. power to dismiss 
workmen, access to works, indemnity against damage and 
accidents, &c., arbitration clause, and the usual clause that 
Council do not bind themselves to accept the lowest or any 
tender. | 

It is suggested that the following definitions be included in 
the interpretation clause :— 

(a) A “lighting unit " means everything frcm ard including the 
connection with the main to the * lighting source "' necessary to produce 
the specified cardle-pewcr, ard to control ard protect the “ lighting 
source," including glazed head, column or bracket or suspension gear, as 
the case may be, end, in the case of arc lemps, the winding gear and 
autc matic substitutional resistance. 

(b) A" lamp" means a" lighting unit " as detincd herein, but without 
the column, bracket or suspension gear. 

(c) A“ lighting fitting " means a“ lighting unit " as defined herein, 
but without the glazed head. column, bracket or suspension gear. 

(d) A " lantern " means a heed fitted with a © lighting source," 

(e) A “lighting source " means fittings, burner or burners, electric 
bulb or bulbs, to be fitted into a head already mounted and connected. 


Bv the use of these definitions engineers may specify bv a 
single expression in the tender form what is to be provided. 
The expressions would be used as follows :— 

(a) If nothing whetever is already provided. 

(^) Hf only columns or other means of support without connections are 
provided, ; 

(c) If columns with glazed heacs but without conrections are provided. 

(d) H columns ard connections only are provided. 

(e) Tf columns, glazed heads erd connections are provided and new 
burners are requircd, | 

Thus, if a gas lantern on column were in existence, and new 
burners were required, the gas company would be asked to 
quote for a " lighting source," while the electricity company 
would be asked to quote for a ^ lighting fitting." 

The specification can, the writer thinks, be practically 
standardised, and his suggestions are set out below. Attached 
to the specification will be, firstly. a schedule of lighting hours, 
and, secondlv. the tender form, which will vary in details, but, 
for reasons set out hereafter, should separate the charge for 
installation. frem the charge for annual maintenance, require 
contractors to quote for these items separately, and provide 
alternative prices for different periods of maintenance. The 
tender form should also be explicit as to the party in. whom 
the lighting installation vests at the end of the contract period, 
and if it is intended that the contractor shall remove the 
lighting units and make good at the end of the contract period 
the tender form should sav so, and the charge for doing this 
should be included in the “installation ` item, which then 
becomes `“ installation and removal.” 

The standard clauses for inclusion in the hghting specification 
which the writer suggests are as follows :— 

]. Subject Matter —The subjcct matter of the contract is the lighting 
of all lor any! of the districts [streets In the 
of set out in the annexed form of tender 
[and defined in the annexed plans). 

2. [nstallation.—On or before the or within 
weeks of the contractor receiving notification of acceptance of his tender 
and authorisation to procecd with the works, whichever shall be the 
longer period, the contractor shall provide any necessary mains, wires, 
pipes, apparatus, lamps, columns, brackets, suspension gear, lowering 
gear, glazed heads, burrers, governors, valves, cut-outs, switches, shades, 
reflectors and other fittings neccessary for the satisfactory installation 
of the “lighting units," “lamps,” © lighting fittings,” “ lanterns ” and 
“lighting sources” spccificd and quoted. for, and shall execute all 
incidental works of every kind, including the cost of making good any 
pavement disttrbed [which last-mentioned work will be carried out at 
cost price by the Council at the cost of the contractor}. 

3. Avecution of Works.—The contractor shall provide all materials, 
labour, tools, tackle, implements, plant, water and other necessary things 
for the proper execution of the works, All the materials used shall be 
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the best of their respective kinds and applied in the most workmanlike 


and substantial manner possible, and the works shall be erected to the 
entire satisfaction of the Council's engineer, who shall have full power 
toreject any materials which he may consider unfit to be used in the work. 

4. The Lighting Units,—The lighting units must be such as to yield 
a satisfactory and well-distributed light of the candle-power specified, 
of asteady unvariable character, and of a white or yellowish white colour, 
and, if called upon to do so, the contractor shall, previous to their instal- 
lation, submit to the Council, details of laboratory tests which he shall 
make. or cause to be made, so as to satisfy himself that such lighting units 
will comply with the requirements of this specification. 

5. Substitution of Lighting Sources during Contract Period.—If during 
the period of the contract the contractor wishes to substitute, at his own 
cost and expense, other “ lighting sources ” for those fitted at the instal- 
lation of the “ Jighting units," and satisfies the Council that such sub- 
stitution wilknot-afiect the compliance of such “ lighting units ” with the 
terms of this specification and contract, the Council shall not offer any 
objection to such substitution, even though the use of such substituted 
"lighting source " enables the contractor to comply with the terms of 
this specification and contract with the expenditure of a reduced 
quantitv of electrical.energy or gas. 

6. Annual Maintenance.—The contractor shall provide the illuminant, 
light and extinguish the lamps, provide any carbons, manties, lamp 
burner or glass renewals or any other fittings, kcep the installation of 
“lighting units" in,such a state of cleanliness and good repair and 
generally do all such things as may be necessary to ensure the provision 
of the degree and quality of lighting specified herein. 

7. Lighting. Houre.—The “lighting units " installed and maintained 
under this contract shall be kept alight for hours pex agnum, 
in accordance with the, schedule of lighting hours attached hereto. Pro- 
vided that the Council shall have power to vary such lighting hours by 
giving reasonable notice to the contractor; but shall not have power to 
reduce the annual maintenance charge (otherwise than by agrcement) 
on account of any reduction in the annual number of lighting hours. Any 
increase in lighting hours shall be paid for by the Council at a rate per 
hour proportionate to the annual maintenance charge. 

8. Fog Lighting.—In case of fog the contractor shall put any or all of 
the lighting units in lighting immediately it becomes necessary, and 
shall charge per hour for same at a rate proportionate to the annual main- 
tenance charge. The contractor shall deliver by writing to the council 
full particulars of any such extra lighting within 24 hours from the occur- 
rence thereof, 

9. Candle-power.—(1) The contractor shall, unless prevented by un- 
avoidable breakdown of works, inclemency of weather, or other cause 
or accident beyond his reasonable control, supply the “ lighting units ” 
with illuminant so as to give the minimum candle-powers respectively 
specified in the form of tender as directly measured by the council’s 
portable photometric apparatus. The candle-power shall be arrived at 
by taking the average of two sets of readin gs of the light under test, one 
set at an angle of 20 deg. to the horizontal and a second set in approxi- 
mately the same direction but at an angle of 50 deg. to the horizontal, 
but so that the glazing bars or suspension. arms, if any, shall not inter- 
fere with the photometer readings. 

(2) The illuminating power of every lighting unit at 20 deg. to the 
horizontal shall be, not less,than 15 per cent. more than the illuminating 
power at 50 deg. to the horizontal. 
than six readings at regular intervals of not less than 30 and not more 
than 60 seconds shall he made at each angle: aud the average. of the 
readings shall be termed the reading or illuminating power at that angle. 

(3) If upon a test being made, the candle- power, as defined herein, of 
any lamp falls below the prescribed standard. and is not more than 10. per 
cent. below it. a test may be made of cach of the two nearest lights, and 
if th: ageregate caudle-power of the three lights equals the aggregate 
required by the contract no damages shall be recoverable. 

(4) The photometer used shall be one working on th» law of- inverse 


Squares, shall be so copstrueted ag. to read accurately whatever. the. 


respective colours of the light under test and th» standard of light. and. 


Not less than three and not more. 
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shall be mounted so that the observation screen shall be not less than, 


3Ít. and not-more than 4 ft. 6 in. above the ground level when set in the 
position to take horizontal readings. Th: photometer shall be capable 
of being veritied by comparison with a Harcourt’s 10 candle Pentane 
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in all respects the requirements of this contract, and he shall not claim 
relief from the conditions of this contract on the ground of non-notifica- 
tion on the part of the council of any failure to com ply with the terms of 
this specification. 

11. Penalties and Damages.—(1) The contractor shall pay to the council 
the sum of per day as liquidated damages for every day during which 
any part of the works specified in clause 2 hercof shall remain :ncom- 
pleted after the period stipulated therein ; but inthe event of delay to 
the works due to bad weather or other unavoidable causes, or by reason 
of strikes or combinations on the part of workmenem ployed, the engineer 
to the council shall allow such additional time as he may deem fair and 
reasonable and his decision shall be final. 

(2) The contractor shall pay to the council as liquidated damages the 
sum of 'r day or portion thereof for every " lighting source " not 
supplied with illuminant or not giving at the time of testing the specitied 
candle-power provided for in this specification and form of tender, each 
day commencing at 12 midnight. 

12. Painting.—NoTEÉ.—This should be part of the maintenance. It 
will vary both as to the number of coats required and the periods between 
each re-painting, according to local requircments, and the clause shonkl 
be worded accordingly. 


Schedule of Lighting Hours.—This should set out. the times 
for lighting and extinguishing and the number of hours the 
units are to he lighted. It should contain a proviso giving the. 
contractor 20 or 30 minutes’ margin on each side of the lighting 
up and extinguishing times, so as to allow for the average time 
of lighting and extinguishing to coincide wit: the times speci- 
fied in the schedule. 

If the contractor 1s required to extinguish any lighting units 
ov part of any lighting units at half time, a table showing the 
details of the total lighting hours required for such “ half- 
night " lamps should be included. 


Form of Tender.—Yhis naturally cannot be standardised.. 


Since the conception of this specification is competition between 
gas and electrical contractors on an equal basis of specified 
candle-pawers fixed on columns (or otherwise supported) at a 
certain distance of light centre from the ground, in every case 
the items in the tender for both the gas and electricity alter- 
natives should correspond precisely in these respects. It. is 
the writers view that tenders should be called for with this 
form of specification, whether or not either or both of the 


undertakers happen to be a department of the council calling - 


for tenders. Further, since rival tenders cannot be com- 
parable unless the cost of installation (see clause 2 of the speci- 
fication) 1s separated from the cost of annual maintenance (see 
clause 6 of the specification), the contractors tendering must 
separate their charges for these two items. The tender form 
should state what part of the installation (if any) is to remain 
the property of the council and what part (if any) is to be re- 
moved and made good at the expiry of the contract. 

Again, since the contractor who, when tenders are invited 
has the duty of lighting the streets, is advantageously placed 
in comparison with another contractor, who would have pos- 
sibly to run mains and make connections thereto, it is recom- 
mended that prices for annual maintenance are invited for 
periods of, say 5. 7 and 10 vears, so as to give an opportunity 
to the latter contractor to wipe off his naturally higher installa- 
tion charge in his possibly cheaper maintenance charge. A 
period of 10 vears is. however, a long time, and, in view of 


j possible improvements m methods of lighting, contracts for 


lampor anclectric standard certitied by com parison with a Harcourt lamp | 
by the National Physical Laboratory, and shall be provided with such , 


apparatus so that it can be set-to the correct standard of candle-power 
when used in th: streets for the purpose of this contract. 


Tests of lighting unite under this contract shall only, be made in reason- ; 


ably clea: weather, not during rain, mist or fog.. 

(9) The contractor shall be entitled to be represented during a test, 
but shall not take pert therein, for which purpose the council shall give 
ia th: contractor or his.re presentative, one hour. before lighting up time, 
notice of intention to test, which notice shull contain such particulars 
a will enable the contractor to be repzescnted should h^ so desire. 
The contractor or his representative mey request a verification of the 
photometer to be made in his prescnce at the conclusion of a series of 
este on any evening, 

(6) The photometrist shall. on the day inmediately foll wing that on 


which a cating has been conducted, make and del ver a report cf tie. 


Sults of hi: testing to the local authority by whom he was a »pointed] 
and to the contractor, ad such report shall be receivable in eadeno 
l0. Intention of Coutract.—Tne intention of this contract is that the 
Contractor shall assure himself by continued test and inspection thaf 
the lighting sources " he provides are, during lighting hours, fultillng 
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long periods are not generally desirable. 

A contract for. sav, five years, with an option on the part of 
the council to continue for a further period, is perhaps the best 
method. 

A useful and a not unfair proviso is to ask contractors to 
state In their tenders the rateable reduction m maintenance 
charge they are prepared to make ìf the existing charge. to 
private consumers for gas or electricity (which should be stated) 
is reduced by the contractor during the term of the contract. 

The tender form should call on persons tendering to submit 
samples or drawings or work to samples or drawines, as the 
case mav be. 

It now only remains to say a word or two in explanation as 
to how the candle-power contract works out in practice, and 
how it ean best be put to practical service by councils. 

lt involves the selection by the engineer or surveyor to the 
council of the candle-power, the height from ground and the 
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distance apart of the lighting units. In this sense it places 
upon the council's engineer or surveyor the responsibility of 
the arrangement of street lighting. The writer believes this 
to be the right course. and one that in practice is almost in- 
variably followed. In most cases existing columns will be 
used and the electricity and the gas undertakings should both 
be asked to supply the same candle-power at the same dis- 
tances apart and set at the same height from the ground. It 
may be that, owing to the presence of existing lighting, the 
electrieity and gas undertakings will have to quote for a 
different measure of installation. This can be provided for in 
the tender form bv the use of appropriate expressions (see 
definition clause), but this does not affect the uniformity of 
requirement which the writer suggests is an indispensable 
feature of fair competition. If, however, an engineer wishes 
to alter the type of his lighting (with respect to height and 
distance) the following cable will prevent him from falling into 
any erroneous Comparison as to the values of lights placed at 
different heights and distances :— 


Table I. 


Feet from ground (pres | E e. e | hen | PNE m 
posed new column). | 11:0 | 12:0 | 1::6 | 150 . 200 " 
ee — — — |—— — 
Feet from ground exiting 
pma [12 |15 | 18 ;33 |50 
€"eet9$606069*9^9449092*0280909098099^5 | " I OF | [2] | 1-33 | 1:78 2-24 
12:9 | 08 . L26 | 16 ,28 | 43 
*57 à0*46*5090*5902290*502*4909€6€992892069 | 0°93 . 1-13 | 1:24 | 166 2-09 
12 6 ) 0-66 0-8 . 1:33 2-2 3:4 
CQ V) »ene09099999999920*960592»599292 | 0-8? 0-84 | XT | 1-1 | 1-47 1-84 
“0 0:54 | 0-64 ' 0:8 e. 0 F8 2:8 
(i: Deere rence ener easeaceesoees L 0-75 0-8 0-91 u | 1-34 1-67 
MA [1 9:3 0-36 | 0-45 | 0.56 | ... 1:5 
Es TRE 1 0-56 | (6 ' 068 | 074 | E I 235 
: fi 0-2 |0233]03 | 0-36 , O64 | .. 
E bet e eeccossttsveeecersosoco l 0- 145 0-438 | 0-54 0-6 | 0-8 


NoTE.— he top row. of figures show the ratio of increased light re- 
quired to yield the same illumination of ground area if one height of light 


centre i3 substituted for another. 

The figures in italics show the proportiona! length of road which will be 
illuminated if one height of light centre is substituted for another. The 
proportion aries somewhat with “ hit and miss ” lighting, as the read 
widths vary, and the above figures are, therefore, approximate, 


The writer published this table in a Paper entitled “ Public 
Lighting from a Municipal Point of V iew,” * which he presented 
to the Institution of Gas Engineers in 1910. He therein made 
the following remarks with reference to this table. 

« Given a light of a certain candle-power upon a certain height 
of column, if it is required to place it upon a higher eolumn in 
order to illuminate a larger area, the light itself must be in- 
creased in candle-power if the same illumination is required. 
As, however, the lamp is higher the squares of the distances to 
the ground are greater, but the area covered (which is reckoned 
as length of street) 15 larger. 

‘In Table I. are set out these two relative properties. In it 
the top rows of figures show the ratio of increased light required 
to yield the same normal illumination of ground area if one 
height of column is substituted for another, while the second 
row of figures shows the relative areas illuminated by lights of 
various heights. Thus, suppose it 1s required to replace 11fi. 
columns by 20 ft. columns, and get the same normal illumina- 
tion, the candle-power must be increased 3:3 times, but the 
area or length of street illuminated will be 1-78 times as large. 

That is to sav, if there are 17°6 100 c.p. lamps on 11 ft. 
columns 100 fr. apart in a road 1,780 ft. long, one would 
require 10 330 c.p. lamps on 20 ft. columns 178 ft. apart to 
yield the saine livht. It will be gathered from this that, unless 
the relative cost of providing a 330 c.p. lamp is less than is 
-the railo of 3-3 to 1-78, then it would not be a paying 
proposition to make the substitution suggested in the 
example. 
~The overlooking of this simple rule is the cause of much 
mystification (of councillors), and much harm to public lighting, 
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* Tue Evecrriciay, Vol. LXV., p. 508. 
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If it is overlooked, it might be said that 20 1,800 c.p. lights 
which equal 36,000 candles (neglecting the rule referred to) will 
give twice as good a normal illumination as 200 90 c.p. lights 


| Which equal 18,000 candles (neglecting the rule referred to); 


and yet, of course, such a comparison would be totally falla- 
cious. But is not this sort of comparison made very often, 
2nd is it not only by a clear grasp of this question of relative 
distribution that one can deal with such fallacious compari- 
sons? As a matter of fact, it is only when considering lights 
with reference to the same height from the ground that 
the candle-power shows the true proportion of increase. 
Thus, 200 candles on a 15 ft. column is twice 100 candles 
on a 15 ít. column, but is not twice 100 candles on an 11 ft. 
column." 

It is not the purpose of this article to deal with the spacing of 
lamps, but the following figures may be useful for reference. 


"They give the distances apart at which lamps must be plaeed in 


order that the light at a certain angle will meet the light (at a 
certain angle) of the next lamp. It should be stated that the 
distances in the first column (though very common and fre- 
quently exceeded) provide for little more than “ spot ” lighting, 
while the distances in the last two columns will be found to 
provide good lighting with à comparatively low ratio between 
the light near the sources and that midway between the two 
sources, Which arrangement of spacing can be followed will 
depend upon the financial resources of a council, but the writer 
believes that good lighting pays for itself. The rays meet at the 
street surface. 


Table II. 


Height of I. | 2. | 3. | 4. 


light. (10° meets 10°.'15° meets 15°. 15° meets 20°. 20° meets 20°. 
11 ft. ] 25 ft. 82 ft. 12 ft. €0 ft 
12 » 136 ” £0 ” | 78 » 66 ” 
i3 ,, Gin. 153 . 101 ,, | 88 ,, 74 ,, 
15., 176 ,, Wz, 98, 82 ,, 
20 .. DZT us 150 ,, i 150 ,, 110 ,, 
95 .. (ges, 187,. ° 162, 138 ,, 
' BO, 20, ` 193, 165 ,, 


3O ,, 


—— 


— — 


The final remarks have reference to the testing clauses (see 
clause 9 of specification). 

It will be observed that tests at two angles are recom- 
mended—viz., 20 deg. and 50 deg. to the horizontal. These are 
selected because they give a good idea of the ratio between 
the " near " and the " distant " lighting and because their 
mean will afford a rough approximation to the mean henu- 
spherical intensity. They are both definite positions which 
ean be found at once (because a portable photometer is fitted 
with an angle finder), and a desirable feature is that they leave 
no discretion to the photometrist as to the choice of a spot 
whereon to test the light. The test position is thus standar- 
dised and definite. Clause 4 of the specification prevents 
the use of special devices to throw the light at the two test 
angles only. 

It will also be observed that the testing clause specifies that 
the candle-power at 20 deg. must be at least 15 per cent. more 
than the candle-power at 50 deg. This is based upon the 
writer'5 experience as to what is desirable and practicable in 
this respect. It will naturally be understood that the light rays 
at 20 deg. have a longer distance to travel then the light ravs 
at 50 deg., and therefore should have an initial superiority in 
candle-power. There will be a graduation in illuminating 
effect from the centre positions to the lamp columns, but this 
also is desirable, as absolute evenness is not only unattainable 
in practice but unpleasant in effect even were it attainable. 
The proportions suggested will prevent “glaire.” 

In conclusion, the writer trusts that these notes will be of 
service, and that their examination will reveal the fact that 
the method of testing recommended affords a fair means of 
comparison between arc, half-watt, metal filament electric 
lighting and high-pressure and low-pressure gas lighting. 
In the words one is accustomed to associate with Euclid, 
“ quod erat faciendum." 
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SOME CHARACTERISTIC CURVES AND SENSITIVENESS | - 


TESTS OF CRYSTAL AND OTHER DETECTORS.* 
BY P. R. COURSEY, B.SC. 


ItYhas been known for some time, in the case of the oscillation 
valve detectors invented by Dr. J. A. Fleming, that if the second 
differential of the characteristic, or volt-ampere curve, is plotted 
it bears a considerable resemblance to the curve of sensitiveness of 


_ the valve to wirelesssignals.t The tests described below were under- 


taken with a view to finding out whether any similar relation could 
be traced in other detectors than the valve, such as the crystal 
receivers 80 commonly employed in the wireless stations of to-day. 
The detectors examined in this manner were: Carborundum, elec- 
trolytic, galena, molybdenite, “‘ Perikon " -(zincite-chalcopyrite), 
tellurium-aluminium and zincite-bornite, while curves were also 
obtained for the Fleming valves, both carbon and metal filament, 
and partial tests made on carbon-steel, chalcopyrite, bornite, zincite, 
silicon, tellurium-zincite and other detectors, but complete curves 
for the latter were not obtained in many cases on account of their 
relative insensibility. The Marconi magnetic detector, belonging 
to a different class to the above, was used as a standard of reference 
for the measurement of sensitiveness in each case. Magnetic or 
closed-circuit transmitters and receivers were used throughout to 
minimise interference with other apparatus in the laboratory. 
Preliminary experiments (particularly with the carborundum 
detector) were carried out. using the ''tilting-coil" method; but 
on account of the unreliability of the sensitiveness measurements 
made by this method experiments were conducted with a view to 
finding a more satisfactory method. "The scheme finally used con- 
sisted of two flat spiral coils mounted vertically, and having 15 turns 
of 3/22-wire each, of mean radius 7-25 cm. and inductance 36,000 cm., 
one coil being fixed (used as the transmitter) and the other mounted 
so that it could be moved in guides to varying distances from the 
fixed coil. The range of motion of the two coils was about 1 metre. 
"These coils could be accurately calibrated by sending known alter- 
nating currents through the transmitting coil and measuring the 
current induced in the receiving coil at different distances from the 
transmitter. This was done with alternating current at about 1,000 
cycles per second from a high-frequency alternator, and the calibra- 
received current 


transmitting current 
against scale distance between the coils. "The current in the trans- 
mitting coil was measured on suitable (calibrated) thermal ammeters, 
the received currents being obtained on a vacuum thermo-ammeter 
and sensitive galvanometer. When obtained in this manner the 
above calibration curve also gives the ratio of the voltages on the 
terminals of the transmitting and receiving coils, and hence serves 
io compare the sensitiveness of two detectors by drawing out the 
moving coil until the sounds in the telephone connected to the 
detector under test are just extinguished in each case, the curve then 
giving the ratio of the oscillatory voltages impressed on the detectors ; 
and hence, if one of them (say, the Marconi magnetic detector) is 
taken as a standard, the relative sensitiveness of the other can be 
determined. As a source of oscillations, the most satisfactory 
arrangement, finally adopted, was a small eight-part commutator 
mounted on the shaft of a small motor running at about 3,000 revs. 
per min., with two gauze brushes pressing on it, the brushes being 
arranged to give alternate periods of '* make " and “ break." This 
arrangement was found to. be much more steady in operation than 
the buzzer method employed by Austin for similar purposes. l 

The strength of the signals transmitted could be regulated by 
means of a resistance and kept constant during a test by the indica- 
tions of a thermal ammeter. 

_At the commencement of cach test the strength of the transmitted 
signals was adjusted until the signals received on the magnetic 
detector were just extinguished at a predetermined point on the scale 
of the sliding coils, and the sensitiveness tests then made on the 
second detector at various boosting voltages, the currents being 
measured in each case to enable the characteristic curve to be 
plotted. In this manner the “ personal equation `° due to the vary- 
Ing sensitiveness of the ear was eliminated. As a preliminary experi- 
ment with this method, the sensitiveness of a series of detectors, 
used as rectifiers only—i.e., without boosting voltage— was measured, 
the most sensitive point on each crystal being found for this (see 
table below). This shows the “ Perikon " or zincite-chalcopyrite 
= og NM 


tion curve of the coils was plotted as the ratio 


* Abstract of a Paper read before the Phvsical Society. 

t "The Principles of Electric Wave Tclegraphy and Telephony.” 
By Dr. J. A. Fleming, 2nd edition, p: 480. 

"The Comparative Sensitiveness of Some Common Detectors of 
Electrical Oscillations,” by L. W. Austin, * Bulletin " of the Bureau of 
Standarda, Weshington, Vo!. VL, p. 528, November, 1910, 


Table showing the Relative Sensitiveness of Various Detectors. 
Maximum | Maximum 


s^1sitiveneas| measured 
when used | sensitiveness 
ns simple 
rectifiers. 


Detector. 3 à 
with boosting 


voltage. 


Marconi magnetic, assumed as unity 
Molybdenite-copper point...,..................-. 
Graphite-steel point 
' Carborundum, one end set in solder 
Carborundum, not set in solder 
Galena-plumbago 
Zincite-copper point 
Zincite-brass point 
Chalcopyrite-copper point 
Chalcopyrite-brass point 
** Perikon ” (zincite-chalcopyrite) 
Bornite-copper point 
Bornite-carbon point...................... eese. : 
Zincite-bornite | 
Fleming carbon-filament valve (No. 12) 
‘Fleming 12-volt metal-filament valve......... | 
Fleming  15]-volt metal-filament 
(No. 33) 
Tellurium-aluminium 
Electrolytic (German make)..................... i 
Electrolytic-nitric acid 
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detector to be the most sensitive of those tested when used as a 
simple rectifier. The table also gives the maximum measured values 
of the sensitiveness for the various detectors tested when used with 
boosting voltages. The conditions of these tests should be noted— 
viz., all the detectors were tested with the same telephone receivers, 
of 2,000 ohms resistance, and hence the figures given do not neces- 
sarily represent those of the best possible conditions, the results 
being, therefore, not strictly comparable with those of, say, Dr. 
Austin, in which the best resistance of telephone was chosen for each 
detector, conditions not always obtainable in practice.t It should 
be noted that whilst the numbers given opposite each detector in 
this table indicate the relative sensitivity of these detectors to one 
another, the true relative sensitiveness of the magnetic detector when 
worked under its own special best conditions would be expressed 
by a number greater than unity, since it belongs to a different class, 
being a ‘‘ current ’’ detector where the others are all “ potential "' 
detectors, and, therefore, not strictly comparable with them under 
the same conditions of testing apparatus, its use in these tests being 
merely for a convenient and reliable standard of comparison for 
adjusting the apparatus previous to each experiment. 

In comparing the sensitiveaess and differcntial curves obtained, 
it should be remembered that, as far as the operation of the detector 
is concerned, it does not matter whether the ordinate of the differen- 
tial is positive or negative (i.e., whether the current through the 
telephone is increased or decreased by the application of the oscilla- 
tion), and hence all negative ordinates of the second differential 
curve should be reversed in sign and a species of envelope curve 
drawn in. This curve should then be compared with the sensitive- 
ness curve for any points of resemblance. The curves show that in 
the majority of cases the second differential of the characteristio 
gives a good indication of the sensitiveness of the detector, as in the 
case of the oscillation valve, but that some detectors, notably the 
galena and electrolytic, seem to show that thcre are other actions at 
work which may oppose the one depending on the curvature of the 
characteristic. Since this also occurs with one of the electrolytio 
detectors, it perhaps points out that this other action may be elec. 
trolytic in nature. 


BOOES RECEIVED. 


[Copies of the undermentioned works can be had from The Electrician office, post free 
(unless otherwise stated), on receipt of published price, adding 3d. for books published 
under 2s. and 5 per cent. for books pub net. Add 10 per cent. for abroad or for 
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and A 617. Mathematical and Physical Sciences. 3s. 6d. each. 
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* NoTE.— lf the general shape of the sensitiveness curve for tho galena 
detector may be assumed to remain the same for very light contact as for 
firmer contact (with which the above measurements were taken), the 
maximum estimated sensitiveness for this detector with very light contact 
is of the order of 00 to 70, 2s comp:red with the magnetic detector, 
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STREET LIGHTING SPECIFICATIONS. 


Last vear there was quite a heated discussion on the 
subject of “ Standard Clauses for Inclusion in a Street 
Lighting Specification,” the clauses in question being drawn 
up by a Joint Committee of four of the Societies interested 
in the subject. — It was realised that a great step would 
be achieved if such a specification could be adopted ; 
but, on the other hand, strong exception was taken in 
certain quarters to some of the clauses that were proposed. 
The proposals, though incomplete, had the great merit of 
simplicity, for the Committee had arrived at the conclusion 
that the only quantity that needed specification was the 
minimum horizontal illumination observed upon a plane 
3 ft. Jin. above the surface of the street. 

We do not know what has become of these proposed 
As a result of public discussion, they 
were to all intents and purposes referred back to the Com- 
mittee for further consideration ; or perhaps it would be 
fairer to sav that the Committee put them forward for 
public consideration before going further in the matter. So 
far, however, nothing more has been heard of them. Having 
regard to the importance of the subject, we think our readers 
will peruse with interest an article by Mr. JACQUES ABADY 
on another page of our present issue. Mr. ABADY was 
one of the keenest opponents of the suggested clauses 


standard clauses. 


at the time of the discussion, and he holds very decided 
views on the subject. Although we are not in complete 
agreement with him, we are pleased to give publicity to 
these views. 

We agree entirely with Mr. ABapy when he says that one 
of the objects of such a specification should be to allow fair 
competition by all systems of illumination. There is, 
however, some difficulty in securing this desirable end ; not 
merely do the polar curves of sources of light vary greatly, 
giving rise to complication, but there may also be more 
considerable differences in the candle-power than is desirable 
in different svstems, and, further, in the height and distance 
apart of the lamps. The difficulties become less if we deal 
with illumination rather than candle-power; but Mr. 
ABADY objects to an illumination standard, partly on the 
ground that in many streets the minimum illumination 19 
too feeble for accurate measurement, and partly because 
the illumination often depends on factors over which the 


THE ELECTRICIAN; MAY 8, 1914. — 185 


Ra n EE Ea Be a s tmi ar a a ma) PME THE IT s P od 
— —— rea o ———Ó P Á—— a! 


contractor has no control. This is no doubt the case. On | REVIEWS. 
the other hand, street lighting specifications are of much | — (;opies of the undermentioned works can be had from Tum ELactRIciAn Offices, po 
. , . . . . 5o free, on receipt of published price, adding 3d. for books published under 2s. Rd 
greater importance where the illumination is considerable, 10 per cent. for abroad or for foreign books.) 
as, for example, in main streets. Where there are other 
sourees of light, such as shop windows, it would be neces- 
sary to carry out the illumination tests at times when the 
shops were closed. This does not present any grcat diffi- 
culty, though. it may be something of an inconvenience. 
On the other hand, if we are concerned with the reflection 
from walls, the buildings do not change, and therefore no 
variable is introduced. 

The cpinion reached experimentally by the Joint Com- 


Calculs Techniques et Econcmiques des Lignes de Transport et 
d- Distr. bution d'Energie Blectrique. By C. Le Roy. (Paris: 
A. Hermann & Son.) In two volumes, 6fr. each volume. Vol. L., 
pp. 172; Vol. II., pp. 143. 


These two volumes deal with the calculation of alternating- 
current transmissions and distributions from the technical and 
coulmercial points of view; the second volume deals more 
especially with the way of ‘isan a multiphase power trans- 
mission so as to get the best possible results financially. The 
author starts off with three rules—the first, entitled “ Security,” 
lavs down the law that conductors must be mechanically 


mittee was that the value of the minimum illumination | strong, easily installed and of sufficient sectional area not to 
overheat ; the second, entitled “ Continuity," of supply, that 


| 
afforded d ME MEE of the general illumination of the Sireen the voltage must not vary too much at the consumers’ ter- 
and we think it will be admitted that the demonstration | minals, and that the supply must be continuous ; the third, 
that was put forward of this idea was remarkably strong. | entitled." Economy,” states that the sectional area of the con- 
When, however, this quantity was regarded as the sole ductors must be such that the profits of the undertaking must 
be as high as possible, with the proviso that the total capital 
eriterion es think that the Committee Went w00 far, and must be kept as low as possible; and the author considers that 
that the ratio of maximum to minimum illumination cannot | for underground systems rule 1 must be carefully taken into 
be wholly neglected. Mr. ABADY has no affection for this | account, whereas for overhead distributions rule 2 is usually 
new standard, and he objects, further, that the measure- the most important, and for power transmission lines rule 3 
uM ap NO MANC RE, requires the most careful consideration. He then goes on to 
ment of minimum illumination implies a search (which may | consider these rules in detail, and give examples of how to 
be prolonged) for the position where this minimum is to be comply with them to the best advantage. 
found. We cannot speak from experience in regard to | The first rule is dealt with in 12 pages, some useful tables 
this point. Those who have actually tried it do not seem being given of the heating of bare and insulated conductors, 
to have found any great difficulty in locating the minimum. 
It appears, however, to us that this difficulty should not 


mostly taken from German experiments ; it Is also pointed out 
that insulated cables in the open air cool much less rapidly 

be serious, because at the minimum point the variation 

with distance will be comparatively small. 
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than those buried in the ground, and that, therefore, the first 
must be of a greater sectional area than the second for the same 
current. 
: s . "T A short chapter deals with rule 2, attention being principally 
As against the measurement of minimum illumination, | directed to ilie necessity of a small fall of pacem hich 
Mr. ABaDY prefers to measure the candle-power along the | should never exceed 12 per cent. on the transmission line and 
20 deg. and 50 deg. rays from the horizontal, and he suggests | 6 per cent. on the distribution line. mE 
that the former should be 15 per cent. greater than the The book deals principally with rule 3, the commercial side 
litter caso tha imc redis t d being evidently the most important in the author's opinion, 
> i more Important. in this respect We GO | and he gives (R— C)/T as giving the best result financially, 
not think Mr. ABADY goes far enough. If candle-power | where R is the annual revenue. C the total annual expenses and 
measurements are to be made in place of illumination | T the total capital employed. when, of course, it may be policy 
measurements, then the 20 deg. ray should be given a much id increase T and thereby the sectional area of the transmission 
ae ine if by so doing either R is increascd or C decreased or both. 
greater relative importance. The aim of the street lamp ' |, ;. evident, however, that the average price that will be ob- 
should be to throw the illumination as far as possible into | tained cannot be calculated very well in advance ; it is, there- 
that region which is situated about midwav between the | fore, necessary to remember that the cost of the " kilowatt- 
lamps. By this we do not mean that thoi shou'd be no year ” deliv ered at the end of the transmission line must he kept 
illumination in the i diat oh] Ree cat eed _ | at the lowest possible point to get the best financial results, and 
on In the immediate neignbournood or the lamps, | the author proceeds to give completely worked-out examples 
and we do not think any such exaggerated form of lantern | showing how to obtain this very desirable result, figures being 
would be developed ; but, obviously, the rays which travel | ziven for all-water schemes and mixed water-steam schemes. 
further are the more important, and. (ent this point of view His conclusion i is that 1t 1s absolutely necessary to work out 
soibieb i ld be b ke the 15d EO E the cost of the “ kilowatt-vear `° for each sub- station, and that 
ixit would be better to take the 15 deg. ray instead OF | rule 3 is always subject more or less to rules 1 and 2. 
the 20 deg.ray. Considering that the rav with the smaller As regards technical points such às resistance, induction, 
angle would generally have to travel more than twice as capacity and line losses, these are all fully dealt with both 
far as the ray with the larger angle, it would not be too vraphically and mathematically, in relation to their influence 
much | Ao diui quao n designing a large power transmission scheme. 
ch to suggest that the 1. deg. ray should, preferably, have The book will be found useful by any engineer who has to 
double the candle-power of the 50 deg. rav, instead of an | deal with the designing of large ov erhead power lines, as it 
excess of merely 15 per cent. Probably an objection to specialises on this subject, The author concludes by promising 
Measurements of this kind is that the polar curves of such us a third volume, in which he hopes to be able to lav down 
| f certain rules which he considers it advisable to follow when 
anterns often vary rather rapidly in the neighbourhood designing such lines. 
of 15 deg. , and that, consequently, errors might easily Automatic Telephony. By S. TURNER. (London : 5. lientell & Co.) 
result. From this point of view we think that the minimum 
illumination has an advantage, though possibly in certain 
cases it might be desirable to take the illumination from the 
lamps alone, so as to avoid extraneous sources. 


Pp. 32. td. net. 

Now that the automatic system of telephony is being firmly 
established in the United Kingdom a new field is open for 
specialised technical writers, and a sudden rush of books de: aling 
with this interesting subject may be expected. 
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One of the first is the informal handbook written by Mr. 
Turner. The intending purchaser should not be misled by the 
comprehensive title of the publication, which is a reprint of a 
short series of articles which appeared in serial form in '' Elec- 
tricity.’ The book describes the operations involved in 
passing a call through from one subscriber to another on the 
Strowger system, and does not deal with the many other 
features of an automatic system, or with the totally different 
Lorimer system of working. 

The operations of the apparatus at the exchange when a call 
5 made are well and simply described. The diagrams are 
drawn to show the circuit arrangements as clearly as possible, 
and should be easily understood. An unfortunate misprint, 
however, which occurs on page 15, where 357 is given instead 
of 573, is liable to prove a stumbling-block to the beginner in 
following the sequence of operations, and i; is a pity there is 
no explanation given of the method of signalling the zero digit. 

The pamphlet is generally written in a clear and concise 
manner and should prove of considerable use to those who 
desire to learn the first steps in this rapidly developing system 
of telephony. W. A. 
Modern Seismology. By G. W. WaLxEn, F.R.S. (London: Leng- 

mans, Green & Co.) Pp. xii.+ 88. 5s. net. 

This book is one of a series of monographs on physics, edited 
by Sir J. J. Thomson and Dr. Horton, of the Cavendish Labora- 
tory, Cambridge, a series which bids fair to be of great value, 
besides being an artistic triumph for the printer, if the great 
clearness and excellence of the paper and printing of the pre- 
sent volume may be taken as a good sample. 

Prof. Milne, who died last July, was the “ father " of modern 
seismology, which cnly dates back some 30 years to the time 
when he set to work in Japan with a small band of British 
scientists. In 1895, on his return from the Kast, he established 
an observatory at Shide, Isle of Wight, and with this and other 
similarly equipped stations originated the first world-wide 
seismological service, which enabled him, before his death, to 
compute the anaual output of recorded earthquake: at 60,000. 
Other conspicuously successful workers in the same field include 
Prof. Wiechert, of Göttingen, end Prince Galitzin, whose in- 
struments have been working regularly at Pulkowe since the 
first day of 1912. 

The monograph before us is naturally not of great bulk. but 
15 quite complete in the present state of the science. It is 
divided into two sections, each of five chapters, dealing respec- 
tively with Seismometry and Seismogeophysics, or, briefly, 
with earthquake recording instruments and with the physical 
interpretation of their records. The chief types of instruments 
are those of Milne, Omori, Bosch, Wiechert and Galitzin, 
cuch of which, with the exception of the Bosch examples, were 
installed by the author during his directorship at Eskdalemuir 
Observatory, a circumstance responsible for his selection by 
the editors to undertake this monograph. Particular points 
are the various methods of obtaining sensitiveness, of damp- 
ing vibrations, of registration, and of standardising the records 
of different types of instruments, which are not immediately 
comparable, the choice of site for a station and the general 
dynamical theory of the instruments. In addition the author 
indicates the directions in which instrumental improvement 
is to be sought. 

The second section deals with the earth, the mode of propa- 
gation of tremors, the interpretation of seismograms and the 
determination of the epicentre and focus of a disturbance. 
Of this last problem a neat diagrammatic solution by the author 
was published not long ago by the Meteorological Office, which 
is responsible for Eskdalemuir Observatory. | It is interesting 
to note that with a single station equipped with a set of Galitzin 
instruments both the distance and the direction of the centre 
of a great earthquake can be determined with considerable 
accuracy. Mr. Walker goes on to deal with statistics. the 
frequency numbers of earthquakes having been analysed to 
test possible connection with external Periodic causes. But 
there is as yet no reason to doubt the accuracy 
dict. that there 13 no proved connection betwe 
frequency endinte: sity andany such external 


- 


of Milne’s ver- 
en earthquake 
sources as the svn, 


! Whittaker & Co.) Pp. xii.4- 227. 
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the moon, or even the atmosphere, but that they are due to acti- 
vities whose origin is inside the carth. And we have the less 
hesitation in accepting this verdict, since Galitzin himself freely 
acknowledged recently that ' there are not many questions 
of modern seismology that have not been attacked by Milne, 
long before any other person had thought about them." — . 

W. W. B. 
By J. T. Wia:t. (London: 
4s. net. 

This book is intended for a first-year course in graphical 
statics for engineering students, and one is bound to say that 
a student who completed the course of study thus set forth 
would have a very good equipment for dealing with the simpler 
problems of engineering and building construction. 

The geometrical method of dealing with such subjects as 
roofs, girders and other structural work has been highly deve- 
loped, and no one studying statics even from the purely mathe- 
‘matical side can afford to neglect it. The book, though small, 
covers a large amount of ground. The author commences 
with the simple principles of geometrical statics and extends 
them to the different kinds of engineering structures. The 
diagrams for bending moment and shear forces in beams loaded 
in a variety of ways is thoroughly shown, from the simple canti- 
lever to compound loading. Much space is devoted to the 
stresses in roof trusses, even to calculating the effects of wind 
pressure on them. The finding of the stresses in braced beams 
and girders is also done thoroughly and the methods of deter- 
mination of centres of gravity, moments of inertia and resist- 
ance figures of beam sections are included. The book con- 
cludes with a chapter on the stresses in masonry dams and 
retaining walls. This indicates the extent of the work covered, 
and a complete study of it will well repay both engineering and 
mathematical students. The diagrams are very clear and 


helpful. H. C. K. 


Elementary Gravhical Statice. 


THE COMPULSORY PURCHASE OF ELECTRICITY 
UNDERTAKINGS. * 


Summary.—In this series of articles the harmful effect of the com- 
pulsory purchase of electricity undertakings by municipalities is con- 
sidered, more particularly in regard to London electricity suppiy. 
Article I. deals with the relation of private enterprise to progress as shown 
by the various public utilities. In Article II. the reward of private 
enterprise is discussed, and it is pointed out that this reward, as measured. 
by dividends, is by no means as large as is often supposed. In Article III. 
the fallacy of municipal trading is discussed, emphasis being laid on the 
danger of permitting the Government or a municipality to have a 
monopoly, such danger being greater than in private enterprise. This 
danger is well exemplified in the history of the National Telephone Co. 
Article IV. is a brief history of the London electricity supply companies. 
In Article V. the effect of compulsory purchase looming in the near future 
is shown to cause necessarily a less active policy than would otherwise 
be the case, and increasing difficulty in expansion. In Article VI. tho 
effect of compulsory purchase in the near future is shown to cause a 
restriction of capital expenditure, and is illustrated by reference to the 
last few years of the existence of the National Telephone Co. It is 
shown that working under municipal control cannot be so efficient as 
private enterprise; after which various alternatives are considered. 
These are the * mixed "' type of undertaking as found in Germany: the 
control of dividends, as in the case of gas companies; and the working 
under control of an independent authority. This last is found to be 
extremely successful in America, and is suggested as a «olution of the 
present difficulty in London electricity supply. 


IV.—A Brier History or THE Exvectric LIGHTING 
COMPANIES IN LONDON. 


t was in 1886 that a serious start was made with electric 
lighting in London. In that year the Chelsea Electricity 
Supply Co. obtained a provisional order. The next company to 
be formed was the London Electric Supply Corpn., the suc- 
cessors to Sir Coutts, Lindsay & Co. The latter company 
started work as a private company in 1884, giving a supply to 
the Grosvenor Gallery and the surrounding property ; it was 
incorporated as a publie company in 1885, and afterwards 
merged into th» London Electric Supply Corporation, which 


* Article I. appeared on April 17, p. 62, Article IL. on April 24, 
p. 108, and Article LIL on May 1, p. 149. 
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was registered in 1887. So that for all practical purposes 
the London Electric Supply Corporation may be looked upon 
as the oldest London supply company. These companies 
were not long left in the position of sole representatives in this 
new field of enterprise. Taking the London companies in the 
order in which they commenced operations, the London 
Electric was followed in quick succession by the Kensington & 
Knightsbridge Company in 1887. the Metropolitan Company, 
the Brompton & Kensington (at that tine the Housc-to-House 
Company), the Chelsea Company and the St. James’ & Pall 
Mall two years later, the Westminster in 1890, and the City of 
London Company ir 1891. The municipalities looked askance 
at the new development, and, as is usual in matters of this 
kind, did not as & rule take up the question seriously for some 
years. The St. Pancras Borough Council, however, was alive 
to the importance of this new development and obtained a 
provisional order a; early as 1883, but did not open their 
station until 1891. Their example was not followed until three 
vears later, when the municipal station of Hampsiead was 
opened, followed by that of Islington in 1896. 

In 1899 an inquiry was held by Sir Francis Marindin on behalf 
of the Board of Trade, at which the problems of high and low- 
pressure generation, size of area, continuous v. alternating 
current and other points were considered. As a result a large 
freedom of choice was permitted, and perhaps one of the most 
Important decisions was that the companies should not be 
allowed to combine. 

Generally speaking, it may be said that the early companies 
obtained reasonable financial success comparatively soon. 
Thus, the St. James’ & Pall Mall Company paid 5 per cent. on 
their ordinary shares in 1890, the Kensington & Knightsbridge 
Company paid 5 per cent. in 1894, the City of London, the 
Chelsea and the Westminster Companies paid 5 per cent. in 
1895. The Metropolitan Company reached 5} per cent. in 
1898, and the Brompton Company paid 4 per cent. in 1898 and 
6 per cent. in 1899. - 

In the case of the London Electric Supply Corpn., however, 
success was by no means so easily achieved. Acting under the 
advice of Mr. S. Z. de Ferranti, it was decided to replace the 
original Grosvenor Gallery station, which was situated in the 
centre of London, by a large generating station erected at Dept- 
ford, on the river. This involved a transmission cable over 6 
miles long at 10,000 volts, an idea which was unknown at that 
time, and which was condemned by many of the leading ex- 
perts. Since then it has been realised that Mr. Ferranti's idea 
was correct, but unfortunately he was rather before his time. 
At the present day most of the supply authorities wish they 
were provided with a station on these lines. In those days, 
bowever, great difficulties were experienced ; such large alter- 
nators as those of 1,500 H.P. were novelties, end the trans- 
mission cable was made of special tubular construction, as 
‘there was no cable suitable for the purpose in existence. To 
add to the difficulties, a fire occurred at the Grosvenor Gallery 
before the other station was completed. This difficulty was 
tided over by taking a supply from other companies, but the 
financial position became more and more serious, until finally 

td Wantage, as sole debenture holder, foreclosed and ap- 
pointed Mr. R. Stewart Bain, C.A., receiver in 1894. This 
Put an end to the construction of the 10.000 H.P. alternators 
which had been commenced to the designs of Mr. Ferranti. 
‘Gradually the position improved, and in 1898, after a reduction 
m capital, the normal working of the Company was resumed. 

here was further trouble, however, in 1901, through non- 
o of plant ; the old plant being overloaded failed to stand 
the strain, and the station was shut down from April to October 
of that year, a supply being provided by three of the other 
companies. Since that time, however, there has been a steady 
ns E ; a dividend of 4 per ceni. was paid on the ordi- 
n a in 1905 and the Company is now in a satisfactory 

Very naturally, the companies already mentioned dealt with 
c more remunerative of the London areas, and left the less 

Ts areas for other hands to develop. Other companies 
Rot spring up for some years, but the County of London 


Electric Lighting Company started a supply in 1895, the South 
London Electric Supply Corpn. started in 1898, and the South 
Metropolitan Electric Light & Power Co. in 1900. As was only 
to be expected, their financial progress has been slower, but 
satisfactory. Apart from these companies, the remaining 
areas have been taken up chiefly by the local authorities, the 
policy being to keep the provisional orders out of the hands 
of private enterprise. In the case of the Borough of St. Mary- 
lebone the Council obtained Parliamentary powers forcing the 
Metropolitan Company to sell that portion of their undertaking 
situated in the Council's area, thus making one more needless 
subdivision. 

The position of affairs was one of tranquility for a few years 
after 1900. The first power bill was the East London Bill, pro- 
moted in 1904, but not much popular attention was paid to the 
power question until 1905, when a Bill was promoted by Mr. 
C. H. Merz and others entitled '* The Administrative County of 
‘London and District Electric Power Bill.” Mr. Merz, who had 
been responsible for much of the development of electricity sup- 
ply for power purposes on the north-east coast, saw that there 
was a considerable field in the metropolis for electric power, and 
he felt that the position had not been handled satisfactorily 
from this point of view by the supply authorities. The object of 
the Bill was to supplv cheap power from three generating 
stations on the Thames. Power was to be supplied to the 
existing companies and other authorities in bulk; but at the 
same time competition was to be permitted with the existing 
authorities under very advantageous conditions for the new 
company. Naturally this proposal aroused a storm of opposi- 
tion, and it was shown in the Parliamentary evidence that the 
extent to which electric power was being supplied, and the 
possible extent to which it might be supplied, had been respec- 
tively minimised and exaggerated. There was also keen 
opposition by the London County Council. After a severe 
struggle the Bill passed the Committees of both Houses, bu: 
failed to reach the third reading owing to the close of the 
session. 

In 1906, the following year, the London County Council 
promoted a Bill. It may be gathered from this that,{ on the 
one hand, they were afraid of the possibility of a new company 
coming into the field with large powers, and, on the other hand, 
they desired, if there were a possibility of making money in this 
direction, to make it themselves. They, therefore, proposed to 
supply electric energy from the station which they already 
possessed at Greenwich for their tramways, and to erect a 
second station at Battersea. The object was not so com- 
petitive as in the proposals of Mr. Merz, but rather to supply 
energy in bulk to authorised distributors, and to railways, 
docks, tramways, &c. The Bill, however, was opposed by the 
companies, unsupported by the municipalities and received the 
hostility of the Board of Trade ; and so it was thrown out. 

In the following year, 1907, the London County Council, far 
from being discouraged by its previous defeat, promoted 
another Bill of a still more ambitious character. This Bill was 
practically on the lines followed by Mr. Merz, but instead of the 
risks being taken by the Council, they were prepared to lease 
the undertaking to a company, from which the Council would 
have the right to purchase within 50 vears. The borough 
councils’ undertakings were to be purchasable within five 
years and the companies’ undertakings from time to time. The 
energy was to be supplied from two large stations at Greenwich 
and Barking. This Bill alco raised great opposition and was 
finally thrown out. 

Naturally the opposition to three Bills of this character in 
succession proved a considerable burden to the undertakings 
supplying electrical energv in the London area, and did no: 
tend to improve their working on that account. On the other 
hand, it may, perhaps, be said that the fact of such Bills being 
promoted showed the importance of a progressive policy in the 
supply of electrical energy, and indirectly. therefore, there was 
in the result a good effect. Further, it became evident that 
something should be done to amend ihe piecemeal nature of 
electricity :upply in London. Accordingly, in the following 
year, 1903, a number of the comp-uies promoted the Londen 
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Electricity Supply (Joint Committee) Bill, the object of which 
was to link up the undertakings so that a supply might be 
interchanged, and so that in this way the spare plant over a 
large area might be much reduced. This reduction would be 
possible owing to the fact that, in case of emergency, any 
undertaking could obtain a supply from some other station in 
the linked-up system. Consequently, the capital locked up 
in generating plant would be used to better advantage, and 
each station could be more fully loaded. According to this 
Bill, the companies in question were to be managed by a 
joint committee, which was to have power to raise £1,000,000, 
and this capital was to be redeemed by the purchasing autho- 
rity, if advantage were taken of the option to purchase in 1932. 
at a premium of 10 per cent., or in 1952 at par. The supply 
companies were to give power in bulk between themselves at 
at the rate of £4. 10s. per annum per kilowatt. plus $d. per unit. 

Although there is no doubt that this Bill had much to 
recommend it, and would have led to a very marked improve- 
ment in the electricity supply of London, it was met by a great 
deal of opposition. Apparently there was a feeling that 
amalgamation was to be feared. Why there should have been 
this idea it is difficult to understand, considering that two com- 
panies very seldom supply in the same area, and therefore 
competition seldom exists under the present conditions. 
There would, obviously, be a great deal gained by having 
sufficient combination to ensure uniform tariffs and the lowest 
possible prices throughout, whereas at present the tariffs vary 
very considerably, owing largely to the varying character of 
the districts. If there were a combination of the supply 
authorities there would be the great advantage that the supply 
as a whole would benefit through the diversity factor of the 
various districts, and consequently electrical energy could be 
sold at a lower figure. The final result of the opposition was 
that the Bill was thrown out. 

During the same session an attempt was made by means of 
the London and District Electricity Supply Bill to give a bulk 
supply to London, the engineers being Messrs. H. F. Parshall 
and Robert Hammond. The proposals were largely similar 
to those by Mr. Merz in the Administrative County of London 
Bill. There was to be a large generating station at Barking, 
and the Company was to supply electrical energy not merely 
to existing undertakers, but was also to be free to supply other 
power consumers. Objection was taken to the Bill on account 
of its competitive nature, and, like its predecessor. it was 
thrown out. There have also been a number of Bills from 
time to time (such as that by which the Metropolitan Company 


extended its power area to Maidenhead). but we cannot refer | 


to these in this brief summary. 

Later on in the vear 1908 the companies made a, further 
attempt to obtain an Act which would enable them to link up 
their undertakings. Parliament allowed this Bill to proceed 


xovided the London County Council were m: ae res ea ane Nac 
] y Council were made the pui , durimg the M.E.À. Convention week at Birmingham: chairman, 


chasing authority instead of the individual local authorities. 
The Council thus became the purchasing authority of the 
companies’ undertakings, except that the City Corporation and 
the Lambeth and Camberwell Borough Councils have certain 
rights of purchase reserved to them til 1927. The L.C.C. must 
purchase all or none of the companies’ undertakings in 
]931—that is, irrespective of the dates when the various 
provisional orders were granted. In this Bill the companies not 
merely desired the right to link up. but also financial terms 
which would enable them to carry out the work. Con- 
sidering that most of them were liable to purchase at the 
end of about 23 vears, it appeared that any large expenditure 
of capital for the purpose of linking up could not be recovered 
in that period by means of the economies that would result. 
For this reason the companies sought to in 
which the London County Council would be required to give 
10 years’ notice of their intention to purchase, and that alter 
giving such notice they would be required (if desired bv the 
companies) to advance money to the companies at 34 per cent. 
interest per annum for developing their undertakings, This 
provision, however, was modified by the Committee to the 
extent of reducing the period of notice to three years. The 


troduce a clause by 
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reduction of the period from 10 to three years makes a very- 
material difference financially, and' the net result of the Bill, 
apart from the advantage of securing simultaneous purchase 
of all the private undertakings. was to provide the right to link 
up the undertakings, but without the financial basis being 
commercially feasible. Such is the wisdom of Parliamcnt! 
And doubtless on account of this insecurity of the capital 


companies between themselves in bulk was raised from the 
figure mentioned above to the higher figure of £6. 15s. per 
kilowatt, plus 4d. per unit. Moreover, although this Bill was 
made to apply to all the companies, no joint committee of 
management was permitied, so there was no machinery for 
raising joint capital. Even so, a certain amount of interworking 
has been accomplished. 

Throughout the Parliamentary proceedings the fear of com- 
bination was evident, as also the desire to drive a hard bargain. 
The only terms which seemed cquitable to our legislators are 
what is known as "tramway terms "—that is, the “ then 
value " of the undertaking at the time of purchase, without 
taking into account goodwill; and these terms were inserted 
in the Bill. Frequently. also, the desire of local authorities 
to have a local undertaking of their own was evident as being 
one of the most important points to be considered by the 
municipal representatives—apparently much more important 
in their eyes than the well-being of London electricity supply 
as a whole. The final result is that verv little has been done 
in the way of linking up the various undertakings, and elec- 
tricity supply in London remains very much where it was six 
vears ago. Although the local authorities also now have the 
right of linking up among themselves, there are still in London 
proper 19 authorities supplying continuous current and 12 
supplying alternating, of which five supply both varieties. 
There are 14 voltages, varving from 109 to 240 volts. and eight 
frequencies ranging from 25 to 100. On the part of the com- 
panies at least, this state of things might have been largely 
remedied if suitable terms had been. granted by the. London 
Electricity Supply Bill of 1908, and if Joint management had 
been permitted. bc 

The net financial result of the companies’ work has been a 
capital expenditure of £14.356,166 up to December 31. 1913, 
and the average return before providing for depreciation has 
amounted to 7-6 per cent. on the capital raised. 


E the price at which power was to be supplied by the 


THE “POINT FIVES,” 


A meeting of the " Point Fives" was held at the B. & K. 
Restaurant, Earls Court-road, London, on April 17th. It was 
decided that the 6:30 o'clock. dinner and meeting was always 
in future to be open to guests. The next mecting will be held 


Mr. N. T. Allen. As there is no evening available at an ordinary 
dining hour for the meeting, it was decided to have an * off peak ” 
supper on the Convention Thursday, at 10 o'clock, at the Grand 
Hotel, Birmingham, followed by the usual Paper and discussion. 
A special extension of time has been arranged until 1 a.m., price of 
supper 3s. 6d. The hon. secretary would be pleased to receive names 
of those (^ Point Fives" and others interested) who wish to attend. 

After the business meeting at 4 o'clock the members visited the 
electric cooking works, testing rooms, laboratory and museum of the 
Brompton & Kensington Accessories Co. (Ltd.) under the guidance of 
Mr. Downe and Mr. Travis. The members were very much im- 
pressed with the excellence of design, lightness and careful attention 
to details shown in the B. & K. cooker. Dinner was served at 
1 0 clock in the B. & K. usual unapproachable style. In, the absence 
of Mr. Hame, Mr. Allen took the chair and read the chairman 8 
address, which provoked an exceedingly interesting discussion. 
Several guests were present and took part in the debate. 

The following is an account of Mr. J. W. Hame’s address :—- 

I think you will readily agree that sufficient has been written and 
discussed on the subject of * Tariffs,’ and we are all agreed that the 
success of our electrical undertakings where low rates are offered for 
current used for domestic purposes has sufficiently demonstrated the 
justitication of these low charges, and that electricity for heating, 
evoking and other dom stie purposes has proved to be satisfactory, 
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both to the supply undertakings and the consumers, in regard to 
economy and to its practical application. It would be useful at this 
meeting to consider the results which are being obtained by each 
member in his own personal experience, presuming that he himself is 
using electricity for heating and cooking, and also the experience of 
his consumers, and with this object in view I am naming a few of the 
important details connected with low-price charges and the appa- 
ratus, devices and appliances which help towards ultimate success in 
the application of electricity for domestic purposes. We should be 
able to learn from each other's experience what is the best and most 
satisfactory method and apparatus to employ. 

I have found a considerable difference of opinion amongst users of 
cookers as to the heating from the sides, as in the Eclipse oven, 
and in heating from the top and bottom. After having tried both 
types of cooker, I have a personal leaning towards the oven with the 
top and bottom heating, though I have not found sufficient reason to 
be able to say that either one or the other is really the better, but it 
may be interesting to have the views of the members on this point. 
The advantage of using these two types of cookers seems to depend 
on whether it is desirable to hang the joint when it is being cooked ; 
in this case probably the side heating would be found to be the 
better, whilst when cooking in drip tins, the oven with the top and 
bottom heating would have the advantage. Several consumers in 
York attach some importance to having a glass window in the door 
of the oven, but the only practical use I have been able to make of 
this window is for the purpose of reading a thermometer. It is 
better to hang the thermometer in the oven than to rely on those 
instruments which are fixed to the ovens ; these latter I have found 
to be misleading and in most cases quite unreliable. 1t is doubtful 
whether it is a wise policy to increase the cost of electric cooking 
apparatus by the addition of glass windows in the doors and the 
supply of thermometers. I have found that users prefer to depend 
on their knowledge, gained by experience, as to the time it takes to 
heat the oven, rather than be guided by a thermometer, particu- 
larly as very few cookery books and recipes have any note as to the 
temperatures required for cooking various classes of food. Whilst I 
do not believe in the expense of these additional items in the cooker, 
I am a thorough believer in the advisability of providing with the 
cookers some much more prominent indicating device than the small 
opening of the Hart switch with the “on” and "off," and I am 
hrmly of opinion that illuminated glass discs or other illuminating 
or conspicuous indicating devices to show what is being used are 
most necessary when using electric cookers. 

Regarding the utensils for use on the hotplates I have found the 
porcelain utensils such as those supplied with the `“ Tricity " outfits, 
and also the brownware as supplied by the Carron Company, are 
very useful additions to the electric cooker. As regards metal 
utensils, in my experience the cast-iron kettles and pans with the 
bottoms turned or ground flat have proved the best, taking into 
consideration the cost of the utensils. Jn a test which I recently 
made as to the time taken to boil water, I found it took just twice as 
long to boil water in a utensil which had been in use on a coal fire as it 
took to boil a similar quantity of water in a cast-iron kettie with a 
ground bottom. "The two utensils were heated on the same hot- 
plate, and both were started from cold. 

Regarding the use of table utensils, I have found the utensils 
Which are manufactured by the Brompton & Kensington Accessories 
Co. to have many advantages, both in reliability and in being able to 
use the one cord connector with any of the utensils which this firm 
supply. These utensils seem to have been well thought out ; they 
are very reliable and of attractive design. I have several in daily 
ux In my own home, and have found them to be entirely satisfac- 
tory, One matter in connection with these table utensils—that is, 
the bringing of the supply to the table. There is no difficulty about 
this when one end of the table is against the wall, but witha table in 
the centre of the room, any improved means of taking the supply to 
the table would be warmly welcomed. A method which has occurred 
to me is that where central indirect fittings are in use for lighting. a 
connector could be attached to the bottom of the inverted bowl, 
and a connection brought down to the utensils. I have not seen this 
arrangement in its practical application, neither have I seen any 
indirect fittings arranged with connectors attached, but I see no 
reason why this should not be easily done. i 

In electric radiators, the Belling fire has found much favour 
amongst my consumers, but the finish of this apparatus, particu- 
larly the back portion, is not all that could be desired, and I hope the 
makers may see their way, at an early date, to improve on the piece 
of sheet metal which is attached by means of four screws to the back 
of the fire. Amongst other domestic uses, electricity should now be 
more generally used than it is at present in connection with private 
washing and laundry machines. It would be interesting to know 
Whether any members have had any experience with useful appa- 


mometer was useful for accuracy in cooking. 
spection windows were useful, but lamps were useless, as they soon failed. 
He preferred a window in the back and front of the oven, and a lamp a+ 
the far side. 
switches were on or off, and the best method was to use illuminated signs. 
Besides a complete cooker with grill, hot plates and oven, there was room 
for a simple oven with no accessories. 
future for laundry apparatus for use in residences, at anv rate in London. 


tice in electric supply. 
in many cases on a low margin of profit. 
in one year. The central stations in this country did not seem inclined 
to go out of their way to help in the selling of apparatus to consumers. 


duction to other uses of electricity. 
absence of hiring powers by municipalities. 
a certain number of irons to consumers each year as a kind of substitute 
for discount. 
the principle. 
to give the apparatus away. 


turers for improvements in the electric cooker. 
im portant factor in connection with alternating-current and continuous- 
current circuits in relation to domestic supply. He had electric cookers 


ratus which can be used, in addition to flat irons, which should be in 
every house where electricity is installed, for doing such portions of 
the laundry work as may be done in the home. 

e One concluding remark I should like to add is that when wiring 
houses it is desirable to include as much wiring as possible for wall 
sockets and plugs, and no opportunity should be misscd in per- 
suading new consumers to have a circuit run round the rooms which 
are most frequently used, the wires being run under or on the surface 
of the skirting board. 


DISCUSSION. 
Mr. J. W. BEAUCHAMP, who opened the discussion, considered a ther- 
He also considered ìn- 


He considered it very important to indicate whether tne 


He did not beheve there was any 


Mr. A. REDICK was anxious to obtain information as to British prac- 
All American supply authorities sold apparatus, 
In Detroit 9.000 irons were sold 


Mr. P. Rycrort considered that the electric iron was the best intro- 
He complained bitterly of the 
He made a point of giving 


He found it an excellent proposition, and he was extending 
If we were unable to hire or sell, the next best thing was 


Mr. W. H. CooKkE thought at one time that it was essential to standar- 


dise cookers. Now, in view of continual improvements he had had to 
modify his views. 
fairly high charge for hire. which could not be modified until the manu- 
facturers were able to increase the output. As far a* position of heating 
elements is concerned, he preferred side heating to top and bottom. 

. Mr. W. Travis thought it was a hardship that electrical supply engi- 
neers in this country should pay for their experience. 
central association or bureau of research, which could employ an expert 
testing staff to report on various samples and types, and publish the 
results of the test for the benefit of the industry. This would also help 
in standardisation, as faulty designs could be eliminated practically 
before they were put on the market. 
and bottom heat and using nothing but side heat. 
black heat for oven work, it was difficult to draw a hard-and-fasi line. 
Radiant heat was best for roasting, and the black heat best for pastry. 
He did not think windows and thermometers and such refinements were 
necessary. Thermometers give very inaccurate readings when applied 
to cookers. 
for use in conjunction with an electric cooker, he suggested the well- 
known rise and fall billiard chalk attachment, so as to keep the socket 
of the plug well out of the wav when not in use. 


The present high cost of apparatus necessitated a 


He suggested a 


Most makers were giving up top 
As to radiant and 


With regard to connections for seaprately heated utensils 


Mr. W. G. PickvANCE advocated the use of thermomoters and thought 


that cach engineer should make his own experiments, and thus get for 
himself experience in electric cooking. | 
facturers should be expected to do all the experimenting. 
agree with previous speakers as to the undesirability of windows in ovens. 
From his experience he found they could easily b^ kept clean. 
found that lamps last very well inside an oven. 
iron kettle. or a grill, the best introduction to other uses of eleziricity, 
and he made a point of loaning these on trial to consumers. 


He did not consider that manu- 
He did not 


He also 


He considered an 


Mr. H. F. STREET emphasised the importance of paving more and more 


attention to the water-boiling problem. and thought it would be an 
advantage for each consumer hiring a cooker to be supplied with a quick 
boiling kettle. 


Mr. A. W. BARHAM also regretted that water boiling was not dealt with 


more exhaustively in the Paper. 


Mr. 8. T. ALLEN agreed with Mr. Pickvance that it was most desirable 


for each central station engineer to test personally various tvpes of ovens 
under actual conditions. 
best position for the elemenis, whether top and bottom or sides. He 
thought it was a question of manipulation and the method the cook had 
been accustomed to. 
Paper did not deal with any phase of water boiling. 
with the use of thermometers, windows or lam ps in an oven. 
utensils, he considered aluminium the best material, with a ground 
bottom, the bottoms being slightly concave when cold, which caused 
them to be dead flat when hot. As regards heaters, he considered the 
Belling tv pe of heater the best vet put on the market. 
courage the use of heaters among consumers on his rateable value system 
of charge, he wired a heating circuit and plug at a rental of ls. per annum 
and this had effected an enormous increase in the use of electric heating 
by consumers. 
duction for other uses of electticity, and he made a point of supplying 
irons on free trial. ` 


He had not made up his mind which was the 


He also regretted, with other speakers, that the 
He did noi agree 
As regards 


In order to en- 


He considered the vacuum cleaner an excellent intro- 


Mr. Nicuors Moore thought that they must rely upon the manufac- 
He pointed out an 


F 
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on both, and was troubled with pressure variation on the continuous- constant heat. and no thermostat. This came out worse. Then they 
current circuits, but not on the alternating current. He was referring tried a thermostat alone and no constant heat, the current being turned 
to single-phase supply at 200 and 100 volts This, he thought, illustrated off at night when the convenience was closed and switched on in the 
the superiority of alternating-current circuits for distribution purposes , morning again, the thermostat keeping the water at the required tem- 
so far as domestic use was concerned, particularly in a district where there ^ perature all day long. By this means the consum ption of current was 
were large size motors on the continuous-current circuit in the immediate | considerably reduced ; the type of thermostat was the ‘ Grundy.” He 
vicinity which made an intermittent and heavy demand on the distribu- | firmly believed in properly illuminated indicators showing the position 
tors. He considered that the electric iron was the finest introduction | of switches. He did not consider fixing the switches and fuses on the 
to “other uses " of electricity. In Newport, gas cookers, together with | cooker was good practice. They should be mounted on a separate 
three points and all piping. were put in free by the gas company, and he | control board. He agreed with the author that cast-iron pots with 
found this a very serious factor in endeavouring to cope with the gas | turned bottoms proved the best for hot plate heating. He emphasised 
company’s competition for domestic purposes. the necessity of fixing to each cooker either a rapid hoiler or a separately 

Mr. R. S. Downe thought the cooking business was going to be greater heated kettle for small quantities of water required quickly. | Fither of 
than the power. The possibilities were enormous, because of the non- | these heaters would supply hot water at a quicker rate than was obtain- 


combustive action of electrical operations, He thought that it was best į ble by vas. 
for electrical engineers to take advantage of the work of the gas com- 
panies in familiarising the public with cooking apparatus other than coal. 
The gas companies had standardised a type of domestic cooker, and we 
could not do better for the time being than take advantage of their 
educative work, He considered it was well worth while standardising 
cookers and ovens, He advocated a model specification being drawn up. 
(It was pointed out that this matter, as well as the standardisation of 
plugs and sockets, was already in hand by Mr. Wordingham's Committee 
on the Engineering Standards.) | He'considered that nomethods of cook- 
ing could approach the electric oven and grill. The slowness of the hot 
plates was a distinct difficulty, but a quick boiling kettle supplied with 
the cooker would get over it. The results of several complete cooking 
outfits in families in Brompton was a consumption of 1! units per head 
per dav. 

Mr. F. Farnxpos considered that the author had only touched the 
fringe of the subject. In West Ham they had several dozens of com plete 
cookers of various makes installed. all of which had given great satis- 
faction. A fair number were installed on hire, but in the majority of 
cases the apparatus had been purchased outright. This indicated that 
a considerable amount of business was to be obtained with this class of 
apparatus irrespective of the facilities atforded for hire, whilst it was 
generally appreciated that universal electric cooking was a result obtain- 
able only by hiring at a nominal rent per quarter. He agreed with the 
system recently adopied. by Mr. Seabrook, ie., in making a nominal 
charge for hire and slightly Increasing the charge for energy, with a view 
to bringing the total hire to a figure approximating the present standard 
rental. The additional price per unit would, however, appear to be an 
arbitrary figure, dependent entirely on the class of district and individual 
consumption. The relative value of cooking accounts in Marvlebone 
and West Ham would appear, roughly, to be as 5 to 1. or even as high 
as 10 to 1 in favour of the former. and, although an additional 1d. per 
unit on Mr. Seabrook’s price could be expected to bring a reasonable 
return towards the cost of hire, the result in West Ham would be cor- 
respondingly unsatisfactory. He did not agree with windows, thermo- 
meters or lamps, his experience being tha: thermometers fitted to this 
Class of apparatus were generally unreliable, and, while considered useful 
for det mining initial tem perature, gave little or no indication as to the 
condition of the food during the process of cooking, The same view was 
held in regard to windows, although to some extent useful when cooking 
pastries. He found that elestrie irons “ dumped to consumers re 
the best means of affecting a sale, and they were now proceeding to dump 
kettles, | Comparisons were put torward as to the number of irons and 
kettles installe l as the result of literature and paper advertising, but, 
tete qui he ant efiam, eel the ve that the 

Suess were obtatned by leaving irons at the consumer's door for 
a month 5 free trial. Arising from the use of the higher capacity heating 
E for heavier e cons a Ds consequent 

Dni Ee . i aues | cd oan Ingenious plug 
designed b Messrs. A. P. Lundberg & Nons, due to representations made 
i DI DUAE A W a Ham staff. the main features of the 
apparatus being the contac sand ter i. Dtssv eh petii aS 
aii piece. two set e NO NL al f Meu d 
contact with the flexible Iu thus AE tl Ms ae e good 
heating at the joints forming the contacts on ie ae ~ r ies : . . : 

The plug top was made in halves clam ped tovether by Sap a bra d er Str: It was with considerable interest. that I read an obituary 

pins, the result being to form a cord grip on the braiding of the Hexibl- notice of the late Mr. R. Kave Grav In your last issue. 

smell thc engines who had emet tte atts | "The Institution of Electrical Engineers can claim many a 

T cade "s "tepenenees trouble with plugs | distinguished. Past President, but shall we ever see again the 
bke of Robert Gray ? 


The secretary (Mr. S š Jal ; : : 
yoxiti f elen ! ai s SEABROOK) remarked, in connection with the - . . 
position of elemenis, that he saw no reason why side heating should not Was there ever so unselfish a man ? Did he not, in fact, 


be standardise: Dreciati MEN 
EM " a t Ts jen x M cookers, there were many tvpes | really lose Ins health in the cause of others—and notablv in 
Ta A Y ` > NO e 0 * x EUN f A ` x . ; : *. 
ease with wnich an obsolete ed of OPE ie DURUM the | regard to work undertaken for his profession and technical 
. > a De Dro E : . : 
ought up to date | science, racher than in his own interest 2 


by replacing the old elements by : 

s CUR | 5 by modern ones at quite a x 

Abe. PES MEA : S | à small eost. i ; . 

l'hey purchased cookers out of revenue and allowed R depesnition. Dirt Robert Gray was the very embodiment of everything that 


beouvht them up to date i methot inh : . : "ul . > 

witith was e abt D A aS Indicated, and in the event, | is noble in the British race. He was, indeed, alwavs true to 

‘ N lare, "nz compelle: AE a o ; i © p . l a . 

itt suia sisi ees E ok p n. 2. d quu i his fine countenance—a memory which many of us will ever 
: : n VENE Terre | to the desirability. e à À ; : 

developing a thermostatic control of oven heatine uds eau FREE like to cherish and ponder over. We ME SOLDE eer 

4 , for doing 30.—] am, &c., 


with undividual switching, and the cook had simply to turn a poin: t 

the temperature required, and the thermostat wou Meo acinar er ee > ` 3 

at that temperature. He referr ostat would maintain the oven W esuminsi eT, May 6. CHARLES BRIGHT. 

lel H p- A i e. . : s erre; to water heating at one of th^ Mary e 
“DORE convyen'etre:es wmeh at 1] y : m grs $ Du : 

i , 02S. per unit came out rae TR a qu TO" ; 
che previous gas cost. They had Lia Vt came out rather less than * A. Philip: "' Economie Limitations to Aggregation of Power 
mostat controlling the re POT Te 1 No UU heat, with a thers Systems.” * Proc? AL. ELE. 1911. p. 612. 

- x OM -ta © NU’ > i . i ee on i . " D FIN . . ry M 
a great deal more expensive than ea. Sudden demands. This eame out t H. B. Dwight: " Constant Tension "Transmission," Loc. cit, 1913, 
z ` an gas Then they tried a patho: larger — p. 1,359. 


CORRESPONDENCE. 


THE USE OF HIGH FREQUENCY IN TELEGRAPHY, 
TELEPHONY AND POWER TRANSMISSION. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sin: In my Paper on the above subject I stated the fact 
that by means of a certain arrangement the current charge of 
the transmission line can be greatly diminished. and this 
diminishing action is greater according as the frequency of 
the alcernating-current used is greater. In Mr. Denton's 
letter published in vour issue of March 20, I find neither a 
practical nor a theoretical refutation of the theorem on which 
my conclusions are based, and so I maintain the above stated 
fact. As the advantages of higher frequencies for Power 
transmission are questioned, let me remark that there have 
recently appeared several Papers in which the advantages of 
higher frequencies for power transmission were viewed with 
favour and, among others, I may mention the Papers of Mr. 
A. Philip*, and of Mr. H. B. Dwirhtt. In my above mentioned 
Paper I discussed also the employment of the resonance trans- 
former, and Mr. Denton remarks that I did not consider that 
the transformers are alwavs loaded ; with regard to this I beg 
to remark that the emplovment of the loaded transformers 
does not alter my statement, as there can always be found a 
certain capacity, which, shunted to the primarv of the trans- 
former, renders the current in the line a minimum. 

Prof. Howe, in his letter published in vour issue of March 27, 
persists in the critieism of my Paper, without employing any 
scientific argument whatever; neveitheless I find his method 
of refuting theorems belonging to " stationary " phenomena, 
by “citing " Papers dealing with the subject of © non-station- 
ary " phenomena, extremely curious.—I am, &c., 


Budapest, April 30, 1914. A. MAIOR. 


THE LATE MR. R. KAYE GRAY. 
TO THE EDITOR OF THE ELECTRICIAN. 
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' — THE ELECTRIFICATION OF RAILWAYS. 


We give below an account of some remarks on the “ Elec- 
trification of Railways " made by Mr. Geo. Gibbs, engineer of 
the Pennsylvania Railroad, at a meeting of the New York 
Railroad Club on Friday, March 20th. After a short intro- 
duction, Mr. Gibbs said :— 


I think possibly some brief general account of the two important 
heavy traction installations now under construction fn this country 
will be of ifiterest. These are the Pennsylvania suburban lines at 
Philadelphia and the heavy-grade electrification of the Norfolk & 
Western at Bluefield. West Virginia. I will take the case of the 
Norfolk & Western first. It is, perhaps, the heaviest electric traction 
scheme propcsed anywhere in the world as yet. The coal traffic of 
this railway is the important one, and originates in the Flat Top and 
Pocahonatas fields, which lie on the west slope of the Allegheny 
mountains ; it is this section of the road we are electrifying—that 
is, the section between Bluefield on the east and Eckman on the west 
end, a distance of about 30 route miles, or about 90 track miles. 
Within this distance, and practically at the summit of the Alle- 
ghenies, is the Elkhorn tunnel, about 4,000 ft. long; it is a single- 
track tunnel, and constitutes * the neck of the bottle," limiting the 
capacity of the entire road. The alternatives to electrification to 
relieve congestion were either to double track the tunnel or to build 
a relief line, both of which would cost a great deal of money and 
require years of time. 

lt is found that electrification of the existing tracks would not only 
give the desired increase in capacity of their line, but would give it 
promptly, and would afford savings in operating costs which would 
carry the interest and depreciation charges on its cost and leave a 
handsome surplus Lesides. The maximum east-bound tonnage at 
present is about 65.000 tons per day up the gradient, of which about 
48,000 tons is revenue traffic; the tonnage, by the way, is exclusive 
of the ordinary tonnage of the road—it is simply coal tonnage that 
I am talking about. This tonnage is loaded in about 20 train units 
of 3,250 tons each. trailing load. This train is hauled up a 2 per cent. 
grade over the mountain to Flat Top Yard by three Mallet compound 
engines, thence to Eluefield, 15 miles further, over an undulating 
grade with 1] per cent. maximum by two Mallets. At this point 
trains are made up for the road run to tide water. The entire 30 
miles that we are clectrifving is what we might call a “ gathering 
division,” the tonnage being tilled out in the section from the various 
coal workings ; it is, therefore, treated as a separate engine division, 
and this makes the substitution of electric for steam power un- 
usually advantageous and econcmical. For these Mallet engines 
we will substitute electrice Iccomotives—a double electric unit at the 
head of the train and a similar one at the rear. The electric loco- 
motives we have adopted are novel. T hey weigh 130 tons, of which 
110 tons are on the drivers, and are exceptionally powerful and 
sturdy machines. As the road has a great amount of curvature, 
we felt that leading wheels would be an advantage in these loco- 
motives, and the design was adopted for this reason. The complete 
unit at the head of the train is 48.000 lb. during acceleration and 
about 42,000 Ib. normally on the 2 per cent. grade. We therefore 
have at the head of the train about 100,000 lb. draw-bar pull during 
the acceleration period, about five times the amount Mr. Huber 
states is the limit on Swiss railways. The system of electric traction 
adopted is the single phase with an overhead wire at à pressure of 
11,000 volts. On the locomotive the single-phase current is con- 
verted to three phase by a © phase-splitting " device, thus allowing 
three-phase induction motors to be used, a type which has certain 
Important advantages for this particular traffic. Transmission of 
eurrent from the power house is at 44.000 volts single phase. This is 
transformed in sub-stations along the line to the working pressure 
of 11,000 volts. The power house is a steam plant having a capacity 
oe kw., and is located at Bluestone, about 10 miles from the 
ai 2 division. The foundations for the catenary line are in, 
he oe to begin the erection of steel in the next month or 
ibis complete the whole installation by the early winter 
"as Pennsylvania Railroad has about reached the limit of 

apacity in the Broad-street Station, Philadelphia, and the 
Dad of its enlargement has been under consideration for 
subi: c It was found that by the electrification of the 
oda obi à large number of empty trains and loco- 
ph ur De might be eliminated. The principal point 
Nu de at the terminal is at the junction of the six sub- 
KH unii in the vard outside the head house. By suburban 
cation it is figured that we can save from 16 to 20 per cent. of 


t P H 
total throat movement, and thus effect à corresponding relief ` 
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during rush hours. The gain in station track capacity is not so 
important at the present time as the main congestion point is in the- 
yard; but the gain here will amount to an equivalent of about two 
station tracks, and, of course, is not negligible. Initially, we are 
electrifying the Broad.street-Paoli service only—20 miles of four- 
track route ; this will be followed, probably, by the conversion of the 
Chestnut Hill line as business conditions warrant. We do not expect 
to make money out of this electrification from the savings effected 
in operating expenses ; if it carries its interest charges it is as much 
as we expect it to do. Itis purely a case of emergency in effecting 
an equivalent of a considerable station enlargement. The elec- 
trification will be on the single-phase alternating-current system, 
with 11,000 volts on the trolley wires. Trains will be of motor cars, 
each car having two 225 H.P. single-phase motors on one truck. 
There is another interesting experiment which we are carrying 
out. Some months ago we loaned to the Westinghouse Company 
a standard steel combination which they have equipped with four 
225 H.P. direct-current motors, a “ mercury rectifier " and alter- 
nating-current control and transformer, to produce, in effect, a 
1,000 H.P. alternating-current-direct-current locomotive. Alternat- 
ing current is taken from an 11,000- volt trolley line, passes through the 
transformer and control to the rectifier, and appears as direct current. 
for use in direct-current motors. The car has been very thoroughly 
tested for some months in Pittsburgh, and has been lately sent to 
New York, and is running. by courtesy of the New Haven Company, 
on their road in service tests. It is not yet open to public inspection, 
however. The experiment appears very promising, and further 
widens the field of single-phase traction for railroad service. 

Now, gentlemen, I desire to take up another phase of the elec- 
trification subject, a little foreign, perhaps, to what we have been 
discussing this evening, but as we are a body of railroad men and 
engineers it certainly appears pertinent for me to mention the sub- 
ject; it bears upon the subject of system. By " system " I mean 
electric traction system, and not other '' systems," and as I want to 
be brief, and want to say what I have to say concisely and vet mildly, 
I have written down my thoughts. I shall say a few words regarding 
the choice of an electric traction system, but. not along the lines of ` 
usual discussions, for the reason that I think the time has arrived 
when someone must publically call attention to a phase of the subject 
which has been too long neglected. I wish, however, what J say to 
be taken as illustrative, and not as unduly critical, of the particular 
illustrations used. It has been a favourite amusement at enginecring 
meetings to draw out a lively electrical discussion by combating 
views known to be held by certain able and eloquent gentlemen ; 
this species of “ baiting " is harmless in a sense, and occasionally 
makes fine sport at a meeting, but does not really advance the 
settlement of the system question to any great extent. It also 
appears to be considered good business for large manufacturing com- 
panies to advocate in an uncompromising manner the adoption of a 
certain system which happens at the time to be in favour with them, 
or in which they seek to claim a proprietary advantage in opposition 
to a certain other system offered by a combating concern, thus 
endeavouring to attract business, not primarily upon the merits of 
apparatus which they manufacture, but rather upon claims for 
operating results regarding which the parties to the controversy can 
have had little or no practical experience; this, again, does not 
settle the question upon a legitimate basis. 

Two large electric manufacturing companies of this country are 
pre-eminent in the clectric traction field, and both manufacture 
excellent apparatus; and because of agreements as to the common 
use of patents there appears to be no reason why either company 
cannot offer any of all of the machinery required for any existing 
system of electrification. No kind of apparatus, therefore, belongs 
to either company exclusively, and no " system " of traction in its 
entirety can in any sense be claimed by either. It appears, however. 
that these companies are not content to sell only manufactured 
goods, but wish to sell engineering as well. Of course, it will be 
granted that a company can legitimately sell engineering advice as 
well as apparatus if this ix what they are organised to do; but as 
railway men we are interested in enquiring as to whether we are 
likely to get from this combination of effort the best results from 
railway construction and operating standpoints. Now, I have 
testified to the excellence of the apparatus which these conipanies 
manufacture, but I want to say that I cannot as unqualitiedly 
endorse their railroad engineering, which is a field of endeavour in 
which they cannot be expected to be pre-eminent, because they do 
not operate railways, nor are they users of railway apparatus. Phere 
railway engineering necessarily becomes tinged with commer- 
cialism, and is in the final analysis merely the individual opinion of 
employes whose primary duty it is to sell factory product. It may 
be said that their representatives, being in constant touch with the 
market all over the country, are in a position to hear of troubles 
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-with apparatus in a more comprehensive manner than that of any 
outside engineer, and to an extent this, of course, is true as regards 
the weak points of apparatus which they manufacture, but is not 
true as regards the operating efficiency of a system as a whole, which 
depends upon many other things. I appreciate that these large 
companies have been more or less driven into the engineering end 
by the lack, in the early days, of electric development, of practical 
operating experts; but to-day, when this condition has radically 
changed, it would seem that these companies should recognise what 
their proper function is, and act co-operatively with operating 
engineers, instead of attempting to absorb a field which is really 
foreign to their manufacturing functions. I might cite a specimen 
of manufacturing engineering. Before an engineering society 
recently a Paper was delivered on “ Railway Electrification,” pur- 
porting to be a purely professional review of the present status of 
the question, but when analysed it was found to be nothing more 
than a case of special pleading from the salesman's viewpoint for a 
certain electric system which one of the manufacturing firms is at 
present engaged in exploiting. There was no weighing presented of 
the various advantages and disadvantages of the different systems, 
but, instead, broad claims were made for one system as possessing 
all the virtues and as broad condemnation expressed of rival systems 
as having none. If the Paper had frankly stated by its title and 
introduction that its real object was the sale of some particular 
apparatus we could, I suppose, not expect stress to be placed on the 
weak points of the recommended system, although even then we 
should expect to have set forth the grounds for believing the system 
was better than others; but, in all events, hearsay statements 
should not be advanced as facts and information suppressed as to 
the extent of use of other systems in presenting what is purported 
to be the present status of heavy electric traction. Such Papers as 
this I cannot believe to be good tactics from a salesman's standpoint ; 
but the important point of all this, and the one we are vitally con- 
cerned in as railway men, is that such Papers have & very bad 
influence on the legitimate extension of electric traction, and from 
such a standpoint we have a right to protest against them. There 
is no intention to be personal in this matter, but, as I have before 
stated, it is apparently necessary to call a halt to loose discussions 
on electric traction by those who appear to be largely interested in 
obtaining a temporary advantage over rivals in the commercial field. 
Electric traction is a rapidly developing art, and there are several 
systems under trial, each of which will be found to have its legitimate 
field of applications and limitations. "The real battle of the systems 


must be fought in the practical analysis and trial of these systems 
which is now under way. 
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To conclude: We want the co-operation of the manufacturing 
companies; we want them to exercise the highest engineering skill 
in the future as they have in the past, to the end that apparatus of 
greater flexibility, economy and durability will be developed at a 
Jower first cost. We do not need them to tell us as railway engineers 
what assemblage of apparatus, method of installation and operation 
is necessary to best results under conditions we are familiar with and 
they are not. We distinctly do not want them to befog the real 
status of electric traction either as to system or economic results by 
salesmen's tacties under the guise of engineering advice. 


ANGLO-CONTINENTAL TELEGRAPHS AND TELE- 
PHONES. 


The telegraph and telephone traffic between England and Ireland 
and the Continent grows continually in volume, and this naturally 
results in a need for additional means of communication. We 
understand that the Post Office engineers are now making experi- 
ments with the object of obtaining a greater output from the tele- 


. double-wire telephone channels in a four-wire cable. 


. graph and telephone submarine cables connecting this country with 


Ireland and the Continent. 


Disturbances in submarine telegraph cables due to stray currente, 
&c., has been one of the chief difficulties in connection with suc- 
cessful cable telegraphy. This disturbance is very much more 
marked when the submarine cable contains more than one circuit, 
because any change of current in one circuit obviously generates a 
current in each of the neighbouring circuits, with the result that the 
sensitivity of the receiving apparatus has to be reduced sufficiently 
to avoid the effects of these induced currente. Speaking generally, 
this reduction in sensitivity reduces the working speed to about half 
of what it should be. With the view to avoiding this reduction of 
speed in working, experiments are being made with metallic circuit 


working and superposed circuits, as indicated in the following 
diagram (Fig. 1). 


Fic. 1.—ARRANGEMENT BY WHICH A 4-WIRE SUBMARINE TELEGRAPH 
CABLE CAN PROVIDE FOUR CIRCUITS FREE FROM INDUCTIVE DISTURBANCE, 


This represents a four-wire cable, and shows how four circuits 
entirely free from inductive disturbance from each other can be 
obtained Circuits 1 and 2 work on ordinary metallic loops, circuit 3 
is superposed on circuits 1 and 2, circuit 4 is superposed on circuit 3. 
There are thus three loop circuits and one earthed circuit; the latter, 
although the equivalent of a single wire circuit, is not subject to any 
inductive disturbance from the other three. 

It is well known that a loaded cable can be constructed, either on 
the coil or continuously loaded principle, to give three independent 

The interesting 
point about the experiments which are now being carried out, how- 
ever, is the extension of the principle so as to obtain a fourth indepen- 


Side Cct 


?.— SCHEME FOR WORKING 4-LOADED SUBMARINE CABLE CIRCUITS IN A 4- WIRE CABLE FROM TWO PAIRS OF WIRES. 


dent loaded circuit in suchacable. Fig. 2 shows two ways of achieving 
this object. The diagram represents a four-wire coil-loaded tele- 
phone cable. Circuits AA, BB and CC are worked on the usual 
phantom scheme, and are all loaded in the regular manner. Cir- 
cuit DD is obtained by working in parallel through all the four wires. 
If the phantom coil combination at each loading point consists of 
two separate loading coils (one coil in each pair of wires and two 
windings on each coil), then all the windings in circuit DD will be 
inductive as well as in AA, BB and CC, and therefore the four 
circuits will be loaded. The scheme also applies to a continuously 
loaded cable. As an alternative to tapping off the earth circuit 
at 4, the arrangement shown in dotted lines may be adopted 
for this circuit, E and E being inductive impedances in series from 
l to 2, but non-inductive in parallel from 3. If this latter method 
be adopted, the transformers in circuit C may theoretically be dis- 
pensed with, but there is an advantage in retaining them for practical 
reasons. 

Experiments on a coil-loaded cable between England and Ireland, 
and a continuously-loaded cable between England and France, 


have given excellent results, and telephone circuits are now working 
on this system. 
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i ‘number of years. In the last 40 years the excess expenditure upon 
ACCUMULATORS FOR MOTOR CAR STARTING. A 


telegraphs had amounted to £22,000,000. In 1885 or 1886 the House of 
We illustrate herewith one of the Chloride Electrical Storage Co.'s 


Commons insisted upon having a 6d. telegram. Of course it was a very 
great convenience to the individual, but the ordinary 6d. telegram cost 
D.E.C. type cells of Exide accumulator, which they supply in large | an average of lld. to transmit and deliver, and the result has been that 
numbersfor motorcarstarting. It will be noticed from the photograph the telegraph service, which was 2 that time struggling into solvency, has 
that ample space is allowed underneath the plates for the accumulation ERA DUE. Puro M aape Pan ie n Pu pilav esta ku 
of deposit, and that there is also plenty of room above the plates for petition of the telephone, and now, he supposed, of wireless, was not as 
acid, which is prevented from splashing by a celluloid splash piece good as it was in other parts of the Department, and though the remunera- 
which is not very clear from the photograph. The vent being of | tion, taking into consideration what was given in 1908 and now, was, he 
large diameter, and being provided with a diaphragm, no trouble is | thought, adequate for the work done, undoubtedly the work of the 
experienced from bubbles of acid getting through to the outside of 
the box, as the vent acts as a sort of expansion chamber, and any acid 
spray getting through into it falls back into the cell. Grease cups 


operative section of telegraphists was much more monotonous and 
wearisome than that of other postal employés. He thought an inquiry 
are provided where the lugs pass through the lid, which entirely 
prevent creeping of the acid, and adjacent cells are connected to- 


into the organisation of telegraphs would do something to make good the 
loss to the Exchequer which was involved by the present service, and 
might eased the ay "i the ships The dep rule à 
gether by lead-covered nuts and lock nuts, the stud itself being of p ES ey i 
antimonial lead. The end cell which receives the connection from 
the switchboard is provided with lead-covered wing nuts. 
The 12-volt set, illustrated, is made up in 2-volt units, adjacent 


present would admit of much more extensive and close research into 
telegraphic problems. He hoped the Committee of Organisation, plus 
cells being coupled together with lead-covered copper strip, kinked so 
as to be flexible to some extent. The cells are fitted throughout 


closer research into the problems of high speed and other telegraphy, 
might enable them to set the department on a much more satisfactory 
with their patented wood separators, which, among other advantages, 
enable the cells to retain their charge almost indefinitely when 


footing than at present exists. The loss on Press telegrams was un- 
standing on open circuit. The design of the plate is such that the 


doubtedly a very serious one. 
TELEPHONE DEVELOPMENT. 
They had spent in the purchase of the National Telephone Co.'s under- 


nearly £18,000,000, making a total expenditure upon telephones of 
£28,262,000. They were valued at present, making account for full 


complaints, he thought therc was a very considerable and happy develop- 
ment of the telephone service. It was a serious rival to the telegraphs, 


country in respect of telegraphs would be lifted off its shoulders by the 
replacing of that service by the telephone. At present the telephone 
development was very great. Complaints of delay must occur in every 
expanding business. They had under their charge at present nearly 


the services of skilled and trained workmen in sufficient numbers, not only 
to maintain that great amount of existing wire, but to lay down new 
wires required. They had a large number of schools in London and the 
provinces for training telephone workmen, and they hoped to turn them 
out at the rate of 3,000 or 4,000 a vear. In London there were nearly 
243,000 telephones, an increase on last year of over 13,000. He hoped 
to be able to open four new exchanges this year, and he intended to spend 
on the extension of the London system about £750,000. In the pro- 
vinces there were about 480,000 telephones, an increase of nearly 27,000. 
He proposed to spend in extending the service in the provinces £1,650.000 
this year. It had been found possible to provide in the country what 
were known as rival party lines. They were looked upon by farmers 
with great suspicion at first, for conversations could be overheard, and 
they feared that their neighbours would learn their prices and profits. 
Those fears appeared to have decreased, and there were now 2,300 such 
telephones, an increase of over 1,400. The demand for them was spread- 
ing with rapidity, but he hoped to meet it. There had been created am 
intertov. n communication system. Liverpool and Manchester could now 
talk to each other as if they were on the same exchange, and 70 per cent. 
of the calls which originated in one or other of the towns were now 
satisfied within less than one minute. He hoped to extend the system to 
Leeds and Bradford at an early date, and eventually to spread it over the 
country. 


View oF '' EXIDE” ACCUMULATORS FOR MOTOR CAR STARTING. 


cells are able to discharge at very high rates in comparison with their 
capacity, and can handle momentary peaks equal to 11 times the 
one-hour rate of discharge, and their normal rate of charge is also 
fairly high for a pasted plate, a cell with a capapcity of 44 ampere- 
hours at the 20-hour rate having a normal charging rate of 6 amperes. AUTOMATIC TELEPHONY. 

Within the last few ycars a system of automatic telephone exchanges 
had been adopted in the United States of America. In Germany, where 
they had adopted that system on rather a large scale, he saw an exchange 
in Berlin which was operating 4,000 lines, and in Dresden thev had one 
operating 17,000 lines. In this country there were only two in existence, 
one on a very small scale at Epsom, serving less than 100 lines, and tho 
official switch at the General Post Office. The machinery was very 
delicate and complicated, and required very skilled and expert workmen 
for its manufacture; but the result had been uniformly good where it 
had been tried, and he proposed to extend it on a very considerable scale 
in this country as soon as possible. He hoped at a comparatively early 
date to supply Accrington, Darlington, Dudley, Grimsby, Newport, 
Paisley, Portsmouth, Stockport and Lecds with automatic exchanges. 
If they proved successful thev would be introduced all over the United 
Kingdom. In that svstem there was much greater complication, but 
if possible it would be extended to London. 

‘TELEPHONE CHARGES. 

He had hoped to be able to make an announcement with rerard to the 
telephone tariff, but he was in communication with the Treasury, and 
he had nothing definite to say, except that, the net protit being only: 
£300,000, it was impossible to give individual subscribers the hope of: 
much reduction. He thought there would be a great readjustinent of 
charges, and more particularly he hoped to introduce a measured service, 
which would get rid of many of the present anomalies, and he hoped to ba. 
able to accompany that service with a subscriber's meter which would 
enable him to check the number of calls. 

WiRELEss TELEGRAPHY. ' 

With regard to wireless telegraphy ther> were two aspects—the 

internal and the external. He was not satisfied that the distribution of’ 


PARLIAMENTARY INTELLIGENCE. 


POST OFFICE TELEGRAPHS AND TELEPHONES. 


The House of Commons went into Committee of Supply on April 30, 
eris) vote for the salaries and expenses of the Post Office was con- 

ered. 

The Postmaster-General (Mr. HoBHOUSE) explained the expenditure 
amounted to £26,150,000, an increase of £1,770,000 over 1913-4, mainly 
due to a rise in the salaries and wages of postal employés. The engineer- 
ing staff only accounts for about £500,000. He expected a revenue of 
£31,750,000, which was a large increase over last year. Debt amounted 
to £31,600,000. The telegraphs provided them with an income of 
$3,150,000, but they required £3,500.000, leaving a deficit of £350,000. 
The telephones required £6,600,000, and they provided £6,900,000, giving 
à profit of £300,000. In the course of his remarks on the report of the 
Holt Committee, he said that Committee's award amounted to £640,000 
immediately, with an ultimate cost to the taxpayer of £1,250,000. 

net result, therefore, of the two Committees was that in eight years 
£1,100,000 had been added to the wages of postal em ployés immediatelv, 
which would rise ultimately to £1,940,000. There were 160,000 estab- 
lished postal servants, and of those 94,000 would gain immediate relief. 


TELEGRAPH ADMINISTRATION. 


The telegraph department was the least satisfactory of the depart- 
ments of the Post Office. It had been carried on at a Joss for a great 


taking £10,685,000, and on the development of their own telephones. 
depreciation of these telephones, at about £23,000,000. Despite all 


and it was quite possible that some of the expenses now borne by the 


2,000,000 miles of telephone wire, and they found it im possible to procure 
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the internal wireless stations was what it ought to be. There were nine 
ship-to-shore stations, and a new station was coming into existence at 
Valentia. He hoped to erect a station at Stonehaven to maintain, in case 
of accident, telegraphic communication with Dundee and Aberdeen. He 
hoped to rearrange the wireless stations for internal communication in a 
manner which would lead to extensive developments of the wireless 
system throughout the country, and which might lead to cheaper com- 
munication, With regard to the Imperial Wireless Chain, the sites of the 
two stations in England, at Leaficld and Devizes, had been purchased, 
and at the former the erection of plant had been begun. They were con- 
sidering the power plant, but had not settled the details in respect of the 
wireless plant. Sites had been acquired for the transmitting station at 
Cairo and the seceiving station at Ismailia, and masts were in process of 
erection, The station at Cairo would be a three-way station instead of a 
two-way station, and would communicate with Great Britain, India and 
East Africa. The third of those stations was at Poonah. With regard 
to all those three, they were to be erected and established by the Marconi 
Company. With regard to the other three (one in East Africa, one in 
South Africa and one in the Straits Settlements), although the Marconi 
Company had a lien on the erection of them. their claim did not go beyond 
that lien, and the Post Office could give notice at any time before the 
completion and hand it over to another company. He felt there was not 
enough competition in wireless with the Marconi Company, but it was 
"very difficult to obtain competition. The Marconi Company were 
closely related to or in a dominant position with nearly every wireless 
corporation. The consequence was that in whatever direction you looked 
for competition, and with competition increased efficiency, vou were up 
against a very extensive and powerful corporation. ‘There was only one 
serious competitor to the Marconi Company—the Poulsen Company. 
They have a station in Kerry and a contract with the Canadian Govern- 
ment to supply a service of 400 words a minute. If they could demon- 
strate their ability to give them an efficient service, they would gladly 
.give them a licence and utilise their service. ‘They were, however, wait- 
ing for a test which was satisfactory to them 
A discussion arose on the estimates, but ultimately it was adjourned. 


| BRISTOL CORPORATION (TRAMW AYS) BILL. 


Last week a Select Committee of the House of Lords passed the 
preamble of this bill which authorises the Corporation to acquire the 
tramway undertaking of the Bristol Tramways and Carriage Co. 

The Hon. J. D. Firzcerautp, K.C. (for Bristol Corporation) said the 
Company's tramways were purchasable (by agreement) on May 1, 1915. 
The first tramway in Bristol was constructed by the Corporation in 1872 ; 
that tramway was subsequently leased and then sold by the Corporation 
to the Bristol Tramways Company, and that Company had constructed 
further tramways, and were now in possession of and were working the 
system in Bristol. In 1898 the company obtained powers to work their 
tramways by electric power. When the Bristol Tramways Company 
obtained their 1898 Act an agreement was come to between the 
company and the Corporation that the period of purchase for the whole 
of the tramways within the then existing city should be 17 years from that 
date, that was expiring May 1, 1915. In 1904 further tramwavs were 
authorised, both inside and outside the citv, and the portion within the 
city was purchasableatthesamedate. "lhecitv had been since extended, 
and there were certain pieces of tramway within the city now which were 
not purchasable next vear. Certain portions were purchasable in 1928 
and in 1946. ‘The great bulk of the tramway undertaking, and the most 
valuable part of it (25 miles} would be purchasable next vear. About 
1] miles were purchasable in 1928, and two miles in 1946. There was no 
authority to work tramways, though there was power to purchase, in 
the 1870 Act. and it was that power thev were now asking for, so 
that when the tramways were purchased by the Corporation next year 
thev might be able to work them, if they thought fit to do so. Counsel 
referred at length to the history of the local tramways, and stated that 
after consulting Messrs. J. B. Hamilton and J. F. C. Snell, the Tramways 
Option Committee advised the Corporation to exercise their option to 
purchase the tramways next year. 

Ald. PEARSON gave statistics of the growth of the city and of the tram- 
way undertaking, &c. He gave evidence as to the appointment of the 
Tramways Option Committee, and the evidence which they had before 
them, which showed that there were 290 tramways undertakings in the 
United Kingdom, of which 172 were municipally owned. Messrs. 
Hamilton & Snell had advised the Committee most favourably on all 
matters submitted to them, and, further, that the Corporation possessed 
a very valuable option, which it would be advantageous for them to 
exercise on May 1, 1915. The Council had approved the proposal. 

Mr. J. B. HawILTON, manager of the Leeds City Tramways, said he 
was familiar with the routes at present operated by the Bristol Tramways 
Co. The lines for which powers to purchase were asked extended to 31 
miles of route. They might be considered as being suitably laid out to 
serve the more thickly populated parts of the city. The income per 
car-mile for 1912 was 9-od. That would be increased by a revision 
of the services, graduating it more accurately upon the travelling 
requirements at the various times of the day. It could not be said that 
the total length of route mileage of tramways was equal to several towns 
of nearly the same size. «As powers to purchase were useless unless 
accompanied by powers to work, the action of the company in endeav- 
ouring to prevent the Corporation from getting such powers was parti- 
cularly unfair. Jt was essential for the reasonable conduct of the nego- 
tiations that the Corporation should have powers to work the lines as an 
alternative to being arbitrarily forced to accept unreasonable terms, The 


terms upon which tho company were to sell the undertaking were clearly 
set forth and could not be varied. The company's motor 'bus services 
could not be said, except in a slight degree, to be necessary for the proper 
working of the svstem. 

Mr. J. M. McErRov, general manager of the Manchester Corporation 
Tramways, said he did not know a single case where a Corporation had 
been refused powers to work their tramways. In Manchester they got 
powers to work before they decided to purchase part of the tramways. 
Having got the powers they subsequently decided to purchase them, and 
work the whole undertaking in the citv. "They had leased the outside 
trams, and found it to work satisfactorilv. They got 40 years to pay off 
the cost of the old lines. They carried passengers 3 miles for Id., and 
workmen 4 miles for ld., and thev had in the last 12 years devoted 
£815,000 to relief of rates. He saw no reason why Bristol should not 
make a success of their undertaking the same as Manchester had. 

After Mr. Honoratus Lloyd, K.C., had addressed the Committee on 
behalf of the Tramways Company, the chairman (Lord Lytton) announced 
that the Committee had decided that the bill should proceed, subject to 
the insertion by the promoters of a clause placing upon the Corporation 
the obligation to purchase the tramwavs in respect of which they had an 
option to purchase in May next vear; also a clause binding the Corpora- 
tion to also purchase the outlying portions on terms to be agreed with the 
company, or failing agreement subject to arbitration. 

The clauses were agreed on Monilav. The Corporation must, within 
six months after May 1, 1915, proceed to purchase the whole of the com- 
pany's tramway undertaking; the tramways to be purchased on the 
terms of sec. 43 of the Tramwavs Act, 1870 ; and the remainder of the 
undertaking (including the light railway portion) upon such terms as, 
failing agreement, shall be determined bv an arbitrator to be fair. The 
payment to be made by the Corporation to the companv for the under- 
taking shall, failing agreement, be determined by an engineer or other 


fit person nominated as arbitrator by the president of the Institution of 
Civil Engineers. 


-Raa A ABERDEEN PROVISIONAL ORDER. 


Last week this provisional order came before the Commissioners 
appointed und:r the Private Legislation Procedure (Scotland) Aet of 
1899. The order, which was practically unopposed. was approved. 
The order confers powers upon the Council to construct three new tram- 
way lines, to run mechanically propelled vehicles and trolley omnibuses 
along certain streets; anl the Corporation may. in addition, provide 
(but not manufacture) motor omnibuses, and may maintain, work and 
run such vehicles within the ‘itv and on one route bevond the city boun- 
dary. The Corporation have also secure] powers to appropriate each 
vear any sum or sums not exceeding one-third of the free surplus revenue 
of the tramwayadepartment, and may apply same to the Common good, 
or towards the reduction of the citv rates, or in carrying out city improve- 
ments. The Corporation may hold and use, or mav let on lease, the lands 
belonging to them for a refuse de:tructor and electricity station, &o. 


» 


L.C.C. (TRAMWAYS IMPROVEMENTS) BILL. 


A Select Committee of the House of Commons, which has been con- 
sidering this Bill, has passed the clauses which authorise the County 
Council to abolish the tramway dead-end at Aldgate by bringing the line 
down Mansell-street and round Trinity-square, thence back to Aldgate. 


LODGE WIRELESS PATENT. 


In the House of Commons on Monday, Sir Henry Norman asked the 
President of the Board of Trade whether any applications had been made 
for the commercial use of the Lodge patent for wireless telegraphy which 
was granted an extension for seven years by Mr. Justice Parker, on the 
condition that a licence should be given to any person for its use; and, 
if so, what price per kilowatt per annum was fixed for this licence on 
behalf of the Board of Trade. 

In reply, Mr. Robertson stated that as a result of an application made 
to the Board of Trade by the Helsby Wireless Telegraph Co. (Ltd.) in 1911 
the Board appointed an arbitrator to decide upon fair and reasonable 
terms for the use of the invention in question. The function of the 
Board of 'l'rade in the matter was limited to the nomination of an arbi- 


trator, and the Board has not been furnished with a copy of the arbi- 
trator’s award. 


Scottish Provisional Orders.—Electric Lizhting Provisional 
Orders (No. 3) Bill, to confirm the provisional electric lighting orders 
relating to Aboyne and district, Ballater and Ellon, has been read a first 
time in the House of Commons. 


Norwich Electric Tramways Bill.—''he House of Commons Com- 


mittee on Unopposed Measures has passed this Bill and sent it forward 
for third reading. 


: Birmingham Corporation (General Powers) Bill.—The Local 
Legislation Committee of the House of Commons has passed the tramway 


clauses of this Bill, which include powers to construct à tramway along 
Broad-street. 
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‘Conference of the British Commercial Gas Association, 


confer the benefits of gas for every possible purpose upon the 
community at large. 


could be much more cheaply and efficiently used than had 
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HOW GAS KEEPS ITS PLACE. 


The proceedings at the meeting of the Northern District 


which took place last week at Newcastle, are worthy of 
study by electrical engineers. Not only was a great deal 
of historical information regarding the progress of the gas 
industry given to show the benefits which had been con- 
ferred by this commodity on civilisation, but it was clearly 
proved how very much this progress has been due in recent 
years to the enterprising endeavours of the Association to 


Unfortunately the electric lighting 
industry in its inception was not only retarded by repressive 
legislation, but by the introduction of means whereby gas 


up to that time been possible. From figures given at New- 
castle it would seem that a 280 c.p. gas lamp cost £50 to 
maintain 50 years ago, while at the present time a lamp of 
practically the same candle-power only costs about £4. 3s. 
a year. All figures for the maintenance of gas apparatus 
must be looked upon with some distrust, as it is always 


difficult to discover exactly what they mean, but these 


figures are at least interestin gin showing what great ad vances 
have been made in a rival industry. Improvements along 
other lines have been almost as great. For instance, it is 
now possible to light up a number of street lamps simul- 
taneously, while at one time it used to be necessary for a 
man to go round to each one. Again, the introduction of 
the Welsbach mantle has, it may be stated without exag- 
geration, revolutionised the industry. Gas engineers are 
how trying to obtain sanction from Parliament for their 


product to be rated on a different basis than has been the 
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case hitherto. Those who have studied the case will 
remember that by the Metropolitan Gas Act of 1860, the 
Gas Light & Coke Company was obliged to deliver gas 
which would give a certain candle-power, while at the same 
time they were liable to penalties for delivering gas with less 
than a certain calorific power. Naturally the company 
object to being tied up in both directions, and in the Bill 
which is at present before Parliament they are endeavouring 
to obtain relief from the illuminating value test. This is 
interesting for two reasons. In the first place, it seems 
definitely to sound the knell of the old flat flame burner, for 
it may be pointed out that the incandescent mantle depends 
for its efficiency more upon the calorific value of the gas 
delivered than upon its illuminating power. The whole 
of the illuminating power comes from the mantle when 
it is in an incandescent state, and this state of incandescence 
is better reached with a gas of high calorific value. In the 
second place, matters are more important still when the case 
of heating and cooking comes to be considered, and it is 
here, we think, lies the true inwardness of the present pro- 
posal. The Gas Light & Coke Company has been for some 
time, and must continue in the future, turning its attention 
more and more to the heating and cooking side of its busi- 
ness. It has already lost, and will continue to lose, a large 
portion of its hghting load, while, on the other hand, it sees 
a fair prospect of retaining for some time numerous consu- 
mers who are using electricity for lighting at present, but not 
for other purposes owing to the latter's cost, real or supposed. 

The whole moral of this story can be dealt with very 
shortly indeed. The great efforts of the B.C.G.A. and the 
endeavours of the gas interests, both in London and the 
provinces, to obtain concessions which will enable them 
to develop their heating and cooking loads should be warn- 
ings to those who have to push the sale of electricity for 
domestic purposes. We ourselves have no doubt as to the 
relative merits of the two commodities for this class of 
work, but the ordinary householder is not in the same posi- 
tion. It is little wonder then that he chooses gas. Not 
only in most districts is it cheaper at the present time, but 
the apparatus can be hired, and the gas company’s officials 
take an intelligent interest in what he is doing. In fact, 
they prove to him that thev really want to have him as a 
customer. The exact opposite is too often the case where 
electricity is concerned. There is no point in allowing the 
gas people to get too far ahead, and in many districts elec- 
tricitv should have a fair opening for all domestic purposes 
if active steps are now taken to boom it. 
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LEGAL INTELLIGENCE. 


a 
Secretary of State for War v. Kirkland & Capper and Woodd. 


Mr. Justice Lawrence delivered his reserved judgment in this case on 
Friday last. The case was reported in TEE Evecrrician for April 3, 
10, 17 and 24. 

After reciting the facts of the case his Lordship said the first complaints 
to ácfendants were made in August, 1907. In February, 1908, serious 
com plaints of the installation were made, first bv the Westminster Elec- 
trical Supply Corpn. and afterwards by the War Office authorities. In July, 
1068, tests disclosed 23 defective circuits out of 83,and in January,1910,the 
defective circuits had increased to 30 out of 83. Thote defects were then 
located as existing in the wiring itself, and iot in the fittings or switches, 
The first allegation of negligence or breach of duty made by plaintiff's 
counsel was that defendants had improperly departed from the provi- 
sicus of the specification, and had done so without following its provisions 
as to deviations. That was not one of the breaches of duty pleaded in the 
statement of claim, butywas put forward as an answer to excuses set up by 
defendants for the admitted defects. The complaint was against the 
Byetem of wiring adopted—viz., lead-covered wires buried in plaster. 
Dctendants? counsel endeavoured to construe the specification fo as to 
permit that method of wiring. It was adopted by Kirkland & Capper 
at the suggestion of Mr. Woodd, who objected to having any projections 
upon the surface of the walls or ceilings, for asthetic and hygieni¢ reasons, 
The contractors had tendered on the footing of having conduits on the 
sutface of the walls, &c. Defendant Weedd did not appear to have 
thought of those matters when the designs and specifications of the 
buildings were being prepared, nor did Kirkland & Capper when the 
specification for the installation was being prepared. No doubt projec- 
yctions were undesirable, but it would have been easy at an earlier stage 
to have prevented any necessity for a projection. The difficulty arose 
from an entire want of co-ordination between defendants. If it was 
thought that Frazzi blocks could not be chased. it was easy to specify a 
thicker cout of plaster. That Frazzi blocks could be chased without difti- 
culiy before erection was demonstrated in Court. Indeed. the smoothness 
and readiness of the material’s response to the file surprised him after 
the contentions and evidence he had heard. Upon the construction of 
tke specification he came to the conclusion that burying lead- covered 
wires in plaster was not permissible under it. Those were not ‘ short 
lengths " of wire in the sense in which those words were used in the 
specification. The buried wires did not comply with its provision as to 
“accessibility,” nor with that as to protection from mechanical injury, 
such as nails. That lead-covered kind of conductor might be quite good 
When placed in a position free from damp and where it could not receive 
mechanical injury, but it required specifically careful handling in erection 
and was not suitable for insertion under plaster which might always con- 
tain moisture or from time to time become damp. He was of opinion. 
therefore, that the adoption of that system of conductor was undesirable 
in itself and improper under the specitication. and that the excuse for its 
acoption—viz., the one of Frazzi blocks and thin coatings of plaster—was 
not one that defendants were entitled to make in this action. The 
adoption of that system of lead-covered wires buried in plaster was one 
of the main contributory causes of the defects which subsequently re- 
vealed themselves, The second head of complaint was that the super- 
vision of the work of wiring was negligent or insufficient. That appeared 
to him to be true. The only person upon the spot throughout was the 
clerk of the works, who might have been, as Mr. Woodd said he was, a 
very good clerk of the works in matters of meie building. He was not 
called before him, nor was anyone engaged on the job from the con- 
tractors, Bolding & Sons. It was admitted that the clerk of the works 
had had no previous electrical experience. There was no evidence to 
show that the Boldings or their foreman or their workmen had ever 
installed that kind of conduit in plaster before. It was admitted that 
Kirkland & Capper had had no representative upon the spot throughout 
under the provision in that behalf contained in the contract and speci- 
fication. Defendants appeared to have relied entirely upon the visits of 
Mi, Kirkland, which, he said, were frequent and almost daily. His 
diary did not altogether bear that out, but, even if it were true, it would 
bc an extremely risky thing to entrust the erection of that form of wiring, 
with those frequent connector boxes, to inexperienced hands without 
close and constant skilled supervision, The evidence of Mr. Kirk and 
the specimens of lead-covered wire produced satisficd him that there had 
been inefficient supervision. For example, the bonding at the con- 
nector boxes was sometimes absent and generally insufficiently executed, 
Le wires near the switches and connector boxes showed signs of having 
been bent at angles that lead-covered wire should not be subjected to; 
wires were run against edges of brickwork without any protection ; the 
painting of the wires had not been done throughout; the flexes were 
knotted at the ceiling roses by way of stops ; there was no attempt to 
provide any protection against nails ; there were no plans or other provi- 
sion to show the course of the wires. Those matters showed slackness 
in supervision. Defendants sought throughout to throw on the officials 
of the War Office the duties w hich thev had undertaken. or some of them. 
The Solicitor-General very. properly admitted that where there had been 
interference by the Rov al Engineers or anyone else on behalf of plaintiff 
he could not hold defendants responsible for the defect in that particular 
part of the system. He made i inquiries into that matter, and handed in a 
schedule of cases In which he said he had reason to believe there had been 
such interference. He thought that schedule contained all the cases as 
to which there was any evidence before him of any interference. He 
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rejected the cases attempted to be added by Mr. Walter founded upon ` 


hearsay evidence of Meech or anyone else who was not called.” He had 
rarely seen a witness who gave his evidence with such accuracy and such 
im partiality as Mr. Kirk, and he was prepared to rely upon his investiga- 
tions. For defendants it was contended that the defects were due to the 
use of improper fuses, and the arguments of Mr. Walter were elaborate: 
and ingenious, He had given them careful consideration, vet they had 
entirely failed to convince him that they accounted for those defects, 
In the same way the argument founded. upon the fact that the defects 
were almost invariably found in the section of buried wire nearest to the- 
light did not show that such defects were due either to the uxe of heavy 
fuses or to ill-treatment of the " flexes.” He was satisfied upon the 
evidence of the experts that the faults in those sections were due to their 
treatment before or during erection; but if he were not so satisfied he 
thought the Solicitor-General was correct in his contention that in the 
circumstances of that case it was for defendants to convice him that they 
were not. The next question that arose was, Were both or only one of 
defendants liable to plaintifl for those neglects of supervision ? First, 
it was clear that Kirkland & Capper were liable, for they were specially 
charged with that work of installation ; it was the sole purpose of their 
emplovment. As to Mr. Woodd, it was urged for him that the responsi- 
bility of Kirkland & Capper relieved him from all responsibility for the 
electrical installation. -There might in some cases be considerable force 
in a contention of that kind made for the architect, but he did not think 
it availed him there. First. his contract specially provided that he should 
be responsible (inter alia) for the lighting and for its proper supervision 
and execution, while the clause providing for responsible experts con- 
tained no words of express exoneration of the architect. It might be, and 
he thought it was, quite true that if that were a case in which some 
scientific matters had been negligently dealt with, it would be unjust 
to hold the architect liable; but there Mr. Woodd himself required that 
system of wiring to be adopted. It was his own architectural designs 
which rendered it necessary, if it ever was necessary. Furthermore, he 
shared in the payment made by plaintiff for that very work of super- 
vision. It was a matter of regret to him to have heard of and to have to 
express his disapprobation of that secret commission transaction between 
defendants. The excuses put forward for it were most unsatisfactory. 
There was no service performed by Mr. Woodd for Kirkland & Capper 
proved before him which he was not bound to perform under his obliga- 
tions to plaintiff. The hollowness of that excuse was further demon- 
strated when it was shown that he had charged plaintiff under clause 14 
as for “special interviews or plans " for the very attendances which he 
had made upon Kirkland & Capper. Lastly, the argument that his com- 
mission of 5 per cent. was not to be calc ulated upon the cost of the electric 
light installation did not, in his judgment, have the effect of making his 
services in the matter of the electric light unpaid services. The duties he 
undertook by his contract were expressly provided for, the particular 
items upon which he was to have commission was only the mode of calcu- 
lating his remuneration; it had no effect whatever in either expanding 
or limiting the duties he expressly undertook. For those reasons he 
thought all defendants were liable to plaintiff in damages. Next he had 
to consider whether plaintiff had made out his contention that the dam- 
aves should be estimated upon the footing that the whole installation 
could be rejected and the cost of the new installation be charged against 
defendants. Very little attention was given to that point at the trial. 

Plaintiffs contention was that as the specification, when carefully read, 

did not authorise the svstem of lead-covered conductors buried in plaster, 
he was entitled to reject the whole installation in both buildings. He 
thought that was an application of the maxim ‘ omnia presumuntur 
contra spoliatorem," which the facts did not warrant. It was not as 
though that objection to the system had been taken during erection or 
upon completion. Plaintiff had ample opportunities of inspecting the 
work during erection, and did by hix officers inspect it both during erec- 

tion and upon com pletion. He could not attribute ivnorance of the 
system or of the specitication to plaintiff or his officers, 1t was not until 
three vears after completion that plaintiff decided upon the installa- 
tion of a new system. He thought it was then too late for plaintiff to 
rely upon the terms of the specification as a ground for rejecting the 
whole installation. There were in the laboratories only 7 circuits 
out of 74 that were defective, or. if thev limited the comparison to 
circuits buried in plaster, 7 out of 29. He thought that, having regard 
to the time that was allowed to elapse, he was bound to limit the 
damages to the cost of reinstating in an approved method the circuits 
which were found to have failed upon the joint test in January, 1910— 
viz., the 30 in the college and the seven in the laboratories, less those 
in the schedule of circuits interfered with by the Roval Engineers, that 
was, the schedule that was put in by the Solicitor-General. The other 
circuits were then performing their functions and were passed as ctticient. 

There was no sufficient evidence before him to satisfy him that they 
could not reasonably be relied upon to continue to do so. The cost of 
reinstating those defective circuits was the true measure of damages. If 
the parties could not agree upon an amount, it must be referred to an 
Official Referce to find the cost of such reinstating. It should. be quite 
easy for Mr. Kirk and Mr. Nicholson to agree upon that figure, and he 
was sure, if left to themselves, they would do so in a short time. Judg- 

ment must be for plaintiff for the amount so agreed or found against born 
sets of defendants, and with costs, 
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Truek Aets and Wages Deductions. 


At Colne County Court last week Judge Graham delivered judgment 
In an action brought by a tram conductor named John E. Stephenson 
against the Colne & Trawden Light Railway Co. for £2. 14s. for wages and 
alleged illegal deductions. 

PLaintire said he lost 500 penny tickets, and the company dedu cted 
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the face value of these from hisJwages, though their loss was purely a 
pominal one, and it was submitted that under the Truck Acts the deduc- 
tions from the wages were illegal. 

The defence was that the money was deducted for shortages in 
Stephenson’s cash, and that plaintiff signed an agreement acquiescing 
jn the system of deductions. | 

The Judge gave judgment for plaintiff for the sum claimed with costs. 
Plaintiff's conduct was such that he might very properly have disallowed 
costs, but the Truck Acts were so well-known that he could not exonerate 
defendants from some blame in not having made themselves acquainted 
with them. 


Morgan Crucible Co. v. Electrical [Engineering & Equipment Co. 


On Tuesday Mr. Justice Joyce heard a motion by plaintiffs for judg- 
ment in an action brought by them against defendants for alleged 
infringement of letters patent 11,522 of 1904, for commutator brushes, 
and letters patent 9,794 of 1906, for im provements in brushes for dynamo- 
electric machinery. 

Mr. HUNTER GRAY (for plaintiffs) said the motion was for judgment in 
default of defence. Plaintiffs asked for delivery up of the offending 
articles and an injunction. 

His lordship gave the order asked for. 


Franco-British Electrical Co. v. Clifford Bros. 
At Bow County Court on Friday before Judge Smyly plaintifis sought 
to recover £7. 17s. 6d. for damages for breach of contract. 
Mr. C 1aRLES Bray (for plaintiffs) said that in 1912 Mr. Clifford called on 
the plaintiffs and saw Mr. Brackenseick with respect to some electrical 
time switches. Mr. Clifford said that he could supply a cheap line and 


-plaintitls ordered a 5-ampere switch which they attached to an electric 


sign in Victoria-street. 15-ampere and 50-am pere switches were ordered 
later and attached to electric signs in Piccadilly. The 5-ampere switch 
was fixed in October, 1912, and shortly afterwards it began to fail, with 
the result that the light was left on all night with a consequent waste of 
electric current. Complaints were made and defendants replied that it 
was only a matter of adjustment. The switch had to be so frequently 
repaired that defendants eventually took it away and replaced it with 
snother. The same thing happened with regard to the 15-ampere and 
90-ampere switches. 

Atcust Harry BRACKENSEICK gave evidence as to the interviews he 
had with Mr. Clifford, and in cross-examination he said the time switches 
wanted winding every seven days. Some time switches only wanted 
winding every 14 days. He had not received complaints that the clocks 
were sometimes left for 12 days before being wound. 

A workmen named ELuis said that he visited the clocks regularly and 
when the clocks supplied by defendants began to go wrong he visite: 
them three and four times a week and sometimes every day. One of the 
catches was liable to slip. 

For the defence, PurtiP. CLIFFORD said that he had supplied those 
clocks to Messrs. Siemens Bros. Dynamo Works and other large elec- 
teal firms and had had no complaint. The 5-ampere switch which 
plaintitfs returned had since been supplied to Messrs. Siemens and was 
working without complaint. In June last year the General Electric Co. 
returned a dozen of the devices to be repaired and they paid for the 
repairs : he denied that the General Electric Co. had returned all the 
switches they had and had demanded the return of their money. 

Ultimately Judge Smyly gave judgment for plaintiffs for £4. 93. 3d. 


S. Davis v. Baxterr& Caunter. 


Thi: action came before Mr. Justice Astbury yesterday (Thursday), 
and was brought by plaintiff) the owner of the “ Electrical Engineers’ 
Diary ") for an injunction and damages for alleged infringement of copy- 
night by defendants, who took some of the matter in the '' Diary,” and 
reprinted it in their trade catalogue. 

The Hon. FRANK RUSsELL, K.C., was proceeding to open plaintiti's 
case, when 

Mr. MickLeM, K.C.. (for defendants), said he would admit that three or 
four paves had been copied, and he undertook to withdraw the catalogue 
and pay £50 damages (including £21 paid into Court). 

These terms were accepted by plaintiff, and judgment was entered 
accordingly. 


BUSINESS NOTICES. 


The Edison & Swan United Electric Light Co. announce that they 

open, next week, a fine West-end showroom at 71, Victoria- 

street, Westminster, S.W., in order to meet the increased trade 

throuzhout the whole of the West-end area. The showrooms will 

contain an extensive show of all Ediswan electrical accessories, 

Royal Ediswan " drawn wire and carbon lamps, electric heaters 
» glassware, suction cleaners, cooking utensils, &c. 

Messrs, Nalder Bros. & Thompson (Ltd.) inform us that the agree- 
ment for the agency which has been held for some years by Messrs. 
Frampton & Paine, 29, Old Queen-street, Westminster, has now ex- 
pred. Pending new arrangements, all inquiries should be sent 
direct to Nalder Bros. & Thompson, 974, Dalston-lane, London, N.E. 

Messrs. Fraser & Chalmers have opened a branch oflice at 90, 

syate, Manchester. 


@ A Montreal merchant is willing to take up the sale of British 
electrical goods to wholesalers and retailers. Communications to the 
Imperial Trade Correspondent, P.O. Box 176, Toronto. 


Sale by Auction.—Messrs. Fuller, Horsey, Sons & Cassell will sell 
by auction at H.M. Dockyard, Chatham, on Tuesday, May 26, and 
following days, some old and surplus stores, including quantities of 
white metal, brass, lead, zinc, steel. iron, old electric cable, clectrical 
gear and stores, three steam engines, machine tools, lamps, &c. 
May be viewed three days prior to and on mornings of sale. Cata- 
logues (6d. each) at the Dockyard. or of the auctioneers, 11, Billiter- 
square, London, E.C. See advertisement. 

Patents Development.— The proprietor of patent No. 9,815/1911 for 
* Electric incandescent lamps ` is desirous to dispose of the patent 
rights or to grant licences thereunder. Particulars from Messrs. 
G. F. Redfern & Co., Chartered Patent Agents, 15, South-street, 
Finsbury, London, E.C. 


The proprietor of patent No. 9,719/1911 for “ Electric incandescent 
lamp,” desire to dispose of the patent rights or to negotiate for the 
grant of licences. Applications to Messrs. G. F. Redfern & Co., 
Chartered Patent Agents, 15, South-street, Finsbury, London, E.C. 

Condenser Protective Gear.— The General Electric Co., 67, Qucen 
Victoria-street, E.C., and Witton Works, &e., have concluded 
arrangements to supply the Moscicki condenser and Giles valve in 
this country in those cases where the protective gear forms part of 
the general scheme of switchgear. 

For South Africa, China (excluding Southern Manchuria), Australia 
and India, they have the sole right of sale and representation. The 
company are now prepared to quote for such gear for the protection of 
overhead and underground lines and power houses against lightning 
surges, pressure rises and similar contingencies, embodying these special 
schemes of protection,in addition to their standard lightning arresten 
equipments. 

Reduction of Prices.— Messrs. Nathan & Allen inform us that the 
10 per cent. advance on the prices in their catalogue of October, 1913, 
is now withdrawn. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Wm. Walker (trading as David Smith & Co.), dealer in electrio 
lamps, formerly trading at 2 and 3, Red Lion-court, Fleet-street, 
London, E.C., has b»en adjudged bankrupt. 

A meeting of creditors of the Rose Automatic Target Co. (Ltd.) 
will be held at 8, Prince's-street. London, E.C., on May 18. 

A first and final dividend of 8s. 10d. will be payable on May ll at 
30, Lichfield-street, Wolverhampton, to creditors of Charles Blake 
(trading as the Bilston Electrical Co.), 4, Church-street, Bilston. 


The Midland Electric Corpn. (1900) (Ltd.) is being wound up. 


voluntarily. A meeting of creditors will be held at the oftice of the 
liquidator, Mr. H. E. Abbott. 5. Fenwick-street, Liverpool, on May 7. 
(This does not affect the Midland Electric Corpn. for Power Distri- 
bution, Ltd.) 


T TT 
ELECTRICITY SUPPLY. 


AEAT 


| EXTENSIONS. r 
Aylesbury.—A L.G. Board inquiry was held last Fridav into th 
application of the Urban Council for sanction to borrow £21,323 for 
their electricity scheme. There was some opposition by ratepayers. 

Bermondsey (London). — The Borough Council has received sanction 
to borrow £500 for meters. 

Maidstone.— The Corporation have applied for sanction to a loan 
of £1,766 for a boiler for the electricity works, 

Skelton and Brotton.—The L.G. Board have sanctioned the bor- 
rowing of £9,000 for electric lighting. 

Torquay.—The L.G. Board have sanctioned a loan of £11,650 for 
electric lighting extensions, &c. Fè 

York.— The "lectricity and Tramways Committee have approved 
a scheme of the city electrical engineer (Mr. J. W. Hame) for exten- 
sions of the generating plant, cables, Xc- 

The scheme provides for laving a fecder cable to Lendal Biidue, the 
cost of which, with the sub-feeders, is £5.500, and of the proposed sub- 
station £3,000. It is also proposed to lay further mains and trans- 
formers during the current year ai a cost of. £3,700, and to apply fon 
sanction to a further loan of £3,000 for pcospective services, The follow- 
ing is a summary of the proposals: Feeder cable laid solid and snb- 
feeder, £5,500 ; rotary converters and sub-station buildings, £3,000 ; 
further mains and transformers, £3.700 > overspent on services £220 and 
on battery and booster £230. 14s. 7d.: prospective services, £3,000 ; and 
rotary converter and transformers at generating station, £1.500. 

It has also been decided to purchase kend at Foss Islands for cooling 
tank purposes, &c., and to apply for -anciion to a loan of £19,150. 
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GENERAL. 

Bicester. —Messrs. Harrison & Furneaux are negotiating with the 
Council for the promotion of a local company to establish electricity 
supply in the district. 

Brierfield.—An important arrangement has been made by the 
Council with Nelson Corporation under which Nelson will supply 
Brierfield with electricity for all purposes for seven years. 


Bury (Lanes).— The Board of Trade have granted the Corporation's 
application for an order dispensing with the consent of the Lancashire 
Electric Power Co. for the supply of electricity in bulk to Heywood. 

Dalbeattie.—The Council have referred to the Lighting Committee 
a communication from Messrs. J. & W. Purves as to electricity supply 
works for the town. 


Edinburgh.— The Board of Trade have granted the application of 
the Corporation for a provisional order for the parishes of Colinton, 
Corstorphine, Cramond, Newton and Liberton. Colinton Tramways 
Company's application has becn refused. 

The Board of Trade have, however, refused the application of the 
Cos poration for powers to build up a special fund to enable them to have 
a working capital for the electric supply department, which could be 
utilised tor emergencies, The Board point out that what was asked for 
was for powers which are not given under the general Electric Lighting 
Acts, and Parliament had always refused to grant to one municipality 
powers of a special character. 

Greenock.—The Corporation are advertising for a burgh electrical 
engineer in succession to Mr. J. A. Robertson, who was recently 
appointed borough electrical engineer at Salford, and in the mean- 
time the chief assistant (Mr. John H. Parker) has been appointed to 
take charge of the electricity department in the interim. Mr. 
RoLertsou's services have been retained as consulting engineer until 
the extensions to Port Glasgow have been completed. 


‘King’s Lynn.—The recent extensions of the electric generating 

plant were formally inaugurated on Thursday last. 

Marylebone (London).—On the suggestion of the general manager 
of the electricity department, Mr. A. H. Seabrook, the Council are 
recommended to adopt the following tariff for charging electric 
yehicles : 

Between tl p.m. and 5 a.m. fd. per unit, at other times, excepting 
times of peak load, Id. per unit ; minimum 2s. per vehicle ; discounts 
to be allowed to large consumeis and 20 per cent. of all rates to con- 
gumers who resell. 

Penketh.—The Lancashire Electric Power Co. have. statutory 
powers of electricity supply in this district, but as they are not at 
present in a. position to extend their mains the Parish Council have 
asked the company to allow current to be supplied in the district 
by Warrington Corporation, who are willing to meet any demands in 
the Parish Council's area. 

Presentations.— Mr. W. A. Street, who recently resigned his position 
with the St. Marylebone electric supply to take up duties with the 
Sturtevant Engineering Co., was on Thursday last the recipient. of 
a silver-plated afternoon tea service from the members of the staff 
of the electric supply. 

Mr. Holmes (sales manager), in making the presentation, referred 
at length to Mr. Street's progressive career with the department. and paid 
a high tribute to his successful record. Mr. Street suitably responded, 
acknowledging with appreciation the action of the staff in making his 
leaving a remembrance. . . | 

On the 22rd ult. an interesting social meeting took place of the 
directors, officials and employés of Messrs. Kelvin, Bottomley & 
Baird (Ltd.) in order to celebrate the 50th year of employment of 
one of the employés (Mr. John Gilchrist), who entered the service of 
the firm in 1863. 

Dr. J. T. Bottomley, chairman of the directors, presided, and Mr. 
ALFRED W. Batgp, one of the directors, presented Mr. Gilchrist with a purse 
of sovercigns. In a neat speech he referred to the happy relationship 
which had always existed between the directors and emplovés, and also 
to the long term of service of Mi. Gilehrist, and congratulated him on 
the splendid exam ple which he had set to the younger workers em ploved 
by the fiiia. 

“Mr. GILCHRIST, in reply, entertained the company with workshop 
reminiscences of à most interesting nature, describing, among other 
things, the work carried through by the firm in the early days. Special 
reference was made to the first clectrometers and galvanometers designed 
bv Lord Kelvin (then Sir Wm. Thomson), and also to the instruments 
made in connection with the first Atlantic cable, followed subsequently 
by the siphen recorder. Reference was also made to the work done 
in connection with Sir Wm. Themson’s compass and sounding machine 
when those were first Introduced. 

A vote of thanks to the chairman, moved by the general manager (Mr. 
M. Ficld), terminated the proceedings. ` 

Walsall.—Out of the applicants for the position of borough elec- 
trical engineer in succession to Mr. A. S. Barnard, who recently 

resigned, the following were selected for interview by the General 
Purposes Committee: Messrs. H. A. Howie (deputy electrical engi- 
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neer, Sheffield), T. A. Kerr (engineer and manager, Trafford Power & 
Light Supply Co.) F. V. L. Mathias (borough electrical engineer, 
Warrington) H. H. Perry (resident engineer, North Metropolitan. 
Electrical Power Co.), P. E. Rycroft (electrical engineer, Heston’and’ 
Isleworth Urban Council), and H. F. J. Thompson (assistant borough. 
electrical engineer, Battersea) Mr. Howie is recommended , for 
appointment. gwsan Eg 

Winding Engine Signals.—Under the Mines Regulation Act of 
1911 a Home Office Order, which comes into operation on July lẹ 
requires that “in connection with every winding engine there shall 
be provided an appliance which shall automatically indicate, in 
a visible manner, to the winding engineman, in addition to the 
ordinary signal, the nature of the signal until the signal has been 
complied with.” 

To mcet the above requirements the British Electrical & Mfg. Co., of 
2, St. Nicholas" buildings, Newcastle-on-Tyne, have patented a system of 
electrical signals, which can be adopted to any number of seams. The 
whole of the on-setter's signals are transmitted by a single push, and 
being transmitted through an interlocking cabinet there is assurance of, 
non-interference with the signals given. There is provision for inter- 
change of signals between banksman and on-setter; banksman and 
engine-house ; engine-house and banksmen, and engine-house and on- 
Setter. 

York.—The Council have come to an agreement with Bishop- 
thorpe Rural Council in regard to the extension of the electric supply 
area to that district, for which a provisional order is being obtained. 

A sub-committee has been appointed to consider a scheme for the- 
advertising and general extension of the electricity undertaking, togetheo 
with a scheme for the free wiring of premises, with power to act in minon 


matters. 
LIGHTING NOTES. 


Asylum Lighting.—The General Electric Co. have secured the 
contract from the Asvlums Committee of the London County Council 
to supply Osram lamps during the ensuing year. 

Hammersmith (London).—The Works Committee propose to make 
arrangements for the replacement of the L90.c. p. lamps on the exist- 
ing 11 posts between the Exhibition entrance at Shepherd's Bush 
and Uxbridge-road by lamps of 200 c.p. each. 


Village Lighting.—Paulton Parish Council recently decided to 
adopt electric lighting for the greater part of the parish provided it. 
can be effected at a reasonable cost. 


POWER AND HEATING. 


— Hospital Lifts.—The L.G. Board have authorised Ashton Board of’ 
Guardians to spend £666 on two electric lifts at the hospital. | 
Northampton.— It is proposed to instal electric fans at the Town. 
Hall. 
Textile Mill Driving.— Brighouse Council have decided to give a 
supply of electric current for three vears to Messrs. J. Cheetham & 
Sons, of Calder Bank Mills, for textile driving at jd. per unit net, 


plus the usual coal clause. The minimum quantity to be supplied is 
80,000 units per annum. 


TRACTION NOTES. 
TRAMWAYS AND LIGHT RAILWAYS. 


Assistant Tramear Conductors.— An order of the Home Secretary 
gives permission to proprietors of stage onrriages to employ. boys 
over 16 vears of age as assistant conductors, id 
t No applications for licences have vet been received by the Chief Com- 
missioner of Police from any boys desiring to be emploved. No licence 
will be granted except where a promise of employment has been made, 
and onlv a limited number of licences will be issued. until it is seen 
whether the new system proves satisfactory. 

Darwen.— The Corporation have decided to offer a bonus to drivers 
who succeed in economising current. At present about 1:7 units of 
power per car-mile are expended, and drivers who can bring the 
expenditure down to 1:3 (at which the cars are nominally registered) 
will reccive an extra 2s. weekly. 

Hull.— The Tramways Committee have decided to trv halfpenny 
stages on a number of the tramway routes for six months. ' 

L.C.C. Tramway Receipts.—The total receipts on the London 
County Council tramways for the year ended March 31, 1914, were 
£2,202,490, compared with £2,181,103 in the previous vear (increase 
£21,387). 

Luton.—The Board of Trade have issued an Order prolonging the 
period for wholly completing the tramways authorised by the Luton 
Tramways Order (1905) from Aug. 11, 1914, to Aug. 11, 1916. 

Northampton.— The Tramways Committee have applied to the 
Board of Trade for consent to lay down, across the L. & N.W. Railway _ 


level crossing at Cotton End, of a double line, instead of a single. 
line as authorised. 
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Sallord.—The Tramways Committee are setting aside £2,000 out | aggregate capacity of 632 kw., and 10 of the other 15 collieries and seven of 
of the current year's tramway revenue to form a fund for third | the collieries now being developed are likely to require electric power itr 


rty compensation, &c., and any balance at the end of th is | the near future. There is little doubt that the owners of the present 
* aed forward. | rc plants would welcome a supply from the proposed works as it would cost 


much less than generating under existing ERAI This demand. 
would provide an attractive 24 hours-a-day load. ere are numerous 

TELEGRAPH AND TELEPHONE NOTES. factories in Ipswich nearly all driven by steam or gas engines, and there 
Guernsey.—The accounts of the Guernsey States Telephone | are 208 gas street lamps. A canvass has shown that there would be a 
Department for the year ended Dec. 31, 1913, show total receipts good demand for current for power and lighting at reasonable rates. 
£7,138. 15s. 6d. , Bundanba, Brassall and Purga have neither gas nor electricity, and the 
The working expenses were £1,863. 3s. 5d., office expenses £392. 2s, 2d. | streets are not lighted. The gas company’s charges in Ipswich are 6s. 8d. 
and general expenses £2,163. 2s. 6d., and there has been placed to | per 1,000 ft. for lighting, and 4s. 6d. for power. The ratepayers arg 
reserve for depreciation £1,341. 19s. 8d., sinking fund £360. 4s. 6d., and | clamouring for tramways, and if a cheap power supply were available a 
special sinking fund £254. 3s. lld., leaving net profit £763. 19s. 4d. great deal of the difficulty of establishing tramways would be removed. 
(compared with £607 in previous year) There are 2,100 lines in use | It is estimated that a 57 per cent. load factor would be obtained. The 
(increase 92) in addition to 41 junction lines. The number of subscribers’ | total cost of the power station and plant is put at £32,000, of which turbo 
and pe telephone calls was 1,366,433 (increase 67,281), and the number | generators and condensers (1,500 kw.) (£9,000), boilers and ash handling 
of telegrams, express and ordinary letters telephoned to Post Office was | plant (£12,500) and buildings, chimneys, &c. (£4,250), are among the 
11,413 (increase 103). . There are 1,725 subscribers (increase 72). more important items; the overhead transmission lines to collieries, 


T : waterworks, &c., at £12,000, overhead distribution network for public 
Municipal Telephony.—On Wednesday (May 6) Hull Corporation. supply at £13,000, and sub-stations at £3,000 ; total £60,000. The total 


took over formal possession of that portion of the telephone service | |. PP; ae 7 ee 
. |.working costs (including depreciation, &c., £2,700) for generating 54 
o In city recently purchased from the Post Office. Ald. Brown, million anita " iilbonanita sold) per annum are estimated at £15,710 
chairman of Hull Telephone Committee, at the same time signed a | .-0.838d. per unit. : 
cheque for £192,423, the purchase price. The “ Australian Mining Standard " says Melbourne City Council have - 
The Post Office announces that on and from May 1 the Hull Telephone | received a notification from the Brunswick and Coburg Tramways Trust 
District of the Post Office service ceases to exist, and the various ex- | that the Trust have under consideration the installation of an electric 
changes formerly controlled by the Hull District manager have been | tramway service in Brunswick and Coburg, and a request that delegates 
disposed of as follow s : | from the Council be appointed to confer with the Trust with regard to the: 
Group A.—Hull (Central), Beverley, Brough, Cottingham, Ferriby, | extension of the service into the city. 
Hedon, Hessle, Kirk Ella and Sutton have been handed over to Hull Mr. John Harper, who has been acting as Chief Commissioner for the: 
Corporation. New South Wales railways, has now been appointed permanently to the 
Group B.—Hull (Trunk), Bridlington, Driffield, Goole, Hornsea, Leven, | position, and Mr. H. Richardson has been appointed Assistant Come 
Market Weighton, North Cave, Patrington, Snaith and Withernsea, are | missioner, and Mr. H. F. Fraser Second Assistant Commissioner. 
now under the control of the District manager, York. Sydney Electric Light Committee recommend that the Council retain 
Group C.—Barton-on-Humber has been transferred to the Lincoln | Messrs. C. A. Julius and J. E. Donoghue as consulting engineers in con- 
District. nection with the re-wiring of the Palace Electric Light Co.’s consumers” 
On Wednesday Hull Corporation paid to the Treasury the pur- | premises, each with remuneration at the rate of 5 per cent. on the pay- 


chase price of the Post Office telephones in Hull( £192,423) and the | ments to contractors, with a minimum of 150 guineas in the case of Mr. 
formal transfer of the undertaking took place. Donoghue ; that receiving hoppers be constructed below each of the last 
Radio-Tel h Notes.—It i c dh 12 boilers installed at the power house, and two conveyors for removing 
bigger li egraph Notes.— 1$ announced that several of the | small coal from the hoppers at a cost of £1,500 ; that nine d.c. feeders for 
igger lines of steamships (one of these the Anglo-American Oil Co.) 4 distributing energy from Philip-street sub-station be purchased at a cost 
has invited its officers to become qualified to operate the radio | of £9,520; that 200 c.p. street lamps be emploved in suburban munici- 
apparatus with which their vessels are equipped. It is also stated | palitics at £9 each per annum ; and that tenders be invited for materials. 
that leave has been given to the officers (on full pay) for the necessary | &nd works in connection with supplies to Ashfield and Granville. 
period of training, the school and examination fees have been paid, Sydney City Council recently considered two proposals for the supply 
and a grant of £1 per month to the sea pay of each successful candi- ji current to North Sydney, one for the supply dr a ENDO 
date has been made, it being argued that with an officer on board touncl ani the other for a-supply by the North Sydney Klectrio: 
ualified t , ao Light & Power Corpn. (Ltd.). Mr. H. Forbes Mackay (city electrical 
q ‘0 operate the apparatus, one of the two operators now engineer) said the Council was prepared to supply North Sydney at the 
compulsorily to be carried on the larger ships could be dispenscd | rate at which it supplied its own ratepayers, and some 21 or ?2 suburban 
with, and that possibly in time the fact that a ship carries competent | councils. He recommended that the North Sydney Council allow the 
officers on the ships books for radio-telegraph work may obviate the | City Council to come into their area and supply electricity, on the con- 
necessity for carrying independent operators. The suggestion is | dition that the rate was not higher than that charged in Sydney. Under 
to instal the wireless equipment on the bridge in order to facilitate the proposed scheme two separate cables would be laid under the harbour, 
hearing by the responsible officer and prompt handling. 


lt would take nine months to instal the supply. The average rate in 
5 . Sydney for light and power was 1-93d. per unit, and for light just under 

,Radlo-Telephone Notes.—Mr. Godfrey Isaacs, managing director | 3d. North Sydney Council would have a contract for not less than 10 

of Marconi s Wireless Telegraph Co., is reported to have stated that | years, and at the end of that time would have the right to take over the- 

the Marconi Company are now engaged in constructing wireless 

telephone installations on ships in the Italian Navy, and for others, 


plant erected at North Sydney at cost price, less £3 per cent. per annum. 
but not as yet for the British Navy. The company (he eontinued) 


On behalf of the North Sydney Electric Light & Power Corpn., Mr. 
W. H. Gosche submitted the terms upon which the company would supply 
[11 . " A . . 
has a simple, practical wireless telephone system which will soon 
undoubtedly be in general use. The present apparatus will com- 


current. All eharges would be the same as those charged at any time by 
municate over distances of between 50 and 100 miles." 


the City Council. In a second proposal the company set out that the 

Council would save £720 per annum by adopting its scheme ; while in & 

: third proposal the company would erect the necessary system on a time- 
A demonstration of this telephone was given on Monday at | payment basis, eharging 5 per cent. interest on outstanding capital. 

Marconi House, London, communication being effected between that heir proposals provided for plant located in North Svdnev, so that the 

building and the Savoy Hotel, on the opposite side of the thorough- 

fare several hundred yards distant. The machines employed in the 

system are, it is stated, guaranteed to be effective under the worst 


community would not be dependent. on the submarine link. The 
corporation was prepared to supply current in bulk, and at the same rate, 
LLLI 
EMPIRE NOTES. 


or even at a lower rate, than the City Council. Consideration of the 
ONON T 
Australasi 


— 
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proposals has been referred to a committee 
Canadian Hydro-Electric Development.—It is announced that a 
ra la.—Ipswich, Bundanba, Brassall and Purga (Queens- 
land) Shire Councils have been in conference in connection with a 


contract has been let (at £500,000) for the erection of a power house 

and dam at Heron Island, near Lachine Rapids. It is claimed that 

800,000 H.P. can be developed without affecting the navigation of 

the St. Lawrence River. The electrieal energy will be transmitted 
Proposal for establishing electric power supply and tramways for the 

pswich district. 

e A. H. Hancox, hon. Secretary, sends us a report on the possibility 
9. successfully establishing such à scheme, which was prepared by a 


to Montreal for industrial purposes. 
FOREIGN NOTES. 
Argentina.—The * Review of the River Plate" says the Com. 
pania General de Telefonos de Mendoza made a profit of S98.000 on 
e the past year's working, and is paying dividends of S18.86 on the 
Committee of citizens at the request of a public meeting of the citizens of | $100 preference and $12 on the $100 ordinary shares. 
Pewich. The Committee considered the possibility of establishing a 
central station in the Ipswich coal field for supplying current to Ipswich 
City and the surrounding collieries, and ultimately to Brisbane. They 
Bate that itis doubtful whether there is any district in the Commonwealth 
with such good facilities for such a, scheme, and they believe it would be 


Tucuman Municipality are inviting tenders (until 3 p.m. May 16) foy 
publie electric lighting. Deposit of $5,000 (about £435) required, 
highly Successful. Seven of the collieries have power plants of an 


Morocco.— A Law was recently passed authorising the Government 
of the French Protectorate in Morocco to raise a loan of 170,250,000 frs. 
(£6,810,000) at a rate not exceeding 4-6 per cent. Amongst the works - 


——— —— 
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. Concession. 
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^or which the money is required are Port works at Casablanca 


, (£2,000,000) and telegraphs and telephones (£440,000). 


Russia.—4A consular report on Vladiostocvk and district states 


. that the electric tramway concessionaires have applied for rights to 


extend the tramways on similar terms to those given in the original 
'The Municipality retained the right under the original 


. concession to redeem it after five years on payment of 100,000 


roubles (£10,555.) 
The electric lighting of the town is much improved and the telephone 
eystem, though much extended, cannot keep pace with the demand. 
Imports by sea at the Russian Pacific Ocean Ports in 1911 included 
dynamos and motors valued at £9,431 (com pared with £6,037 in 1910 
and £10,383 in 1909), incandescent electric lamps £3,859 and electric 
measuring appliances £1,361 (no comparative figures given), electric 
switches, commutators, &c., £8,400 (£5,630 and £3,387), carbons for 
„electrical, lubricating, grinding, and other purposes £4,725 (£3,141 and 
£2,244), telegraph and telephone apparatus £884 (£360 and £893). — 
The town of Poltava proposes to borrow about £282,540, including 
£100,000 for electric tramway construction, and £32,515 for the enlarge- 
- ment of the electric power station, 
Switzerland. —A company, with offices at Negyio, is stated to have 
. obtained a concession for the construction and working of an electric 
funicular railway from Pazzo, Novaggio, to the summit of Mont 
Lema. The estimated cost is £26,400. 


Turkey.—It is reported that an electric lighting concession for 
- Trebizond has been granted to Osman Effendi Gurdji Zade. The 
concession is for 50 years. It is thought probable that the con- 
cessionaire will endeavour to exercise his option of transferring the 

. concession to another person or to a company. 


MISCELLANEOUS NOTES. 


Customs Decision.—It has been decided that rectangular, electro- 
. magnetic chucks are subject to import duty of 25 per cent. (British 
goods 20 per cent.) under the Australian tariff, 


BUILT IIR UR UM 
E 


Bolier , Mechanical Stokers, Economisers, &e. 

L&Eps City Council invite tenders for six Water-tuve Boilers, 
12 Mechanical Stokers, Six Economisers, Three Induced Draught 
Plants and Accessories. Copies of general conditions, speciti- 
cation and form of tender from the manager of the Electric 
Lighting Department, Mr. C. Nelson Hefford, 1, Whitehall- 
road, Leeds. Tenders to the town clerk, Sir Robt. E. Fox, 
Town Hall, Leeds, by 11 a.m, June 10. See also an advertise- 
ment. 


Induced Draught Plant. 


LEEDS City Council invite tenders for Motor Driven Induced 
Draught Plant, capable of dealing with 230,000 c.f. of hot gases 
per minute. Copies of general conditions, specification and 
form of tender from the manager of the Electrie Lighting 
Department, Mr. C. Nelson Hefford, 1, Whitehall-road, Leeds, 
Tenders to the town clerk, Sir Robt. E. Fox, Town Hall, Leeds, 
by ll a.m. June 10. See also an advertisement. et 

"Wiring, Electrie Light Fittings, Telephones, Bells, &c. 

Tenders are invited by the Edinburgh Association for the 
Provision of Hostels for Women Students for Heating, Electric 
Lighting, Power, Telephone and Bell Installation work in con- 
nection with the erection of hostels, &c., at East Craigmillar 
Park, EpiNBURGH. Schedules, &c., from Mr. A. K. Robertson, 
29, Hanover-street, Edinburgh. Tenders to the Interim 
Secretary, Provincial Training College, Moray House, by May 20. 

MARYLEBONE (London) Guardians want tenders by 10 a.m. 
Mayil8 for Wiring their infirmary at Rackham-street, Ladbroke- 
grove, W. Speciiication, &c., from Messrs. Weekes & Kolkhorst, 
Maxwell House, Arundel-street, W.C. 

Transformer Station. 


Hoxvake and West Kirsy Urban Council require tenders 
by May 11 for construction of Ornamental Iron Transformer 
Station. Particulars from the Engineer, Electricity Works, 
Hoylake. 

Tram Rails. 


MANCHESTER Tramways Committee require tenders by 10 a.m. 
May 19 for supply of Steel Girder Tramway Rails. Specitica- 


tions, &c., from the General Manager, Tramways Department, 
55, Piccadilly, Manchester. 


NE 
TENDERS INVITED. 


HU A 
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Fire.—Messrs. Hurst, Nelson & Co. write to say that erroneous 


reports have been circulated with regard to the extent of the destruc- 
tion caused by the recent fire at their Motherwell works. 


The fire 
was confined almost entirely to their carriage-building shops, and 


temporary arrangements are being made by the firm to carry on the 
car and carriage work until the buildings destroyed by fire are rebuilt. 


Government Publieations.— The following have been issued during 
the past week :— 


Statutory Rules and Orders, 1914— No. 487, Huddersfield Tramways, 


.14d.; No. 488, Huddersfield Tramways lid.; No. 481, Lanarkshire 


Tramways, I}d.; No. 484, Hastings Tramways, lid. ; No. 485, Hastings 
Tramways, lid.; No. 482, Ilkeston Tramways, lid. Report of the 
Select Committee on the charges against Lord Murray of Elibank, 14d. 
Pier and Harbour Provisional Orders, No. 2, 44. Intermediate Educa- 
tion Board for Ireland—Programme of Examinations for 1915, 4d. ; 

Board of Education Table of Summer Courses in England, 11d. ; Charges 
against Lord Murray of Elibank, Report with Evidence, 1s. 10d.; Bills— 


Electric Lighting Provisional Order No. 1, 61d. 


Tables of Electric Lighting, Power and Traction Undertakings.— 
There is now ready the Miniature or Pocket set of The ELECTRICIAN 
Tables of Electric Light, Power and Traction Undertakings of the 
United Kingdom and of the principal Colonial and Foreign Under- 
takings. The value of these Tables need not, of course, be insisted 
upon. The merit of the Miniature set of Tables is that they can be 
carried easily in the pocket, and the reduction is sufficiently clear to 
enable the particulars to be read without difficulty. To assist the 
short-sighted, however, a useful pocket lens is supplied at the nominal 
charge of 2d. The price of this useful publication brings it within 
everybody's purchasing power, and we suggest that it should have a 
very wide circulation. The price is 1s. net, post free 1s. 2d. @The 
book can be obtained from all newsagents and booksellers, from the 
railway bookstalls throughout the country, or direct from the 
publishers, 1, 2 and 3, Salisbury-court, Fleet-street, 


— 


LULA 


Power Station. 


The LANCASHIRE & YORKSHIRE RarLway Co. require tenders 


by 10 a.m. May 20 for the erection of an Electric Power Station 
at Clifton Junction, near Manchester. 


Engineer, Hunt's Bank, Manchester. 


Transmission Line, Switchboards and Wiring. 
ASHTON-IN-MAKERFIELD Council require tenders by noon 
May 11 for construction of d.c. Overhead Transmission Line 
with Switchboards and Internal Wiring for power and lighting 
at sewage disposal works. Specifications from Messrs. Banks, 
Fairclough & Stephen, Engineers to the Council, Leigh, Lancs. 
Motor Pumps, &c. aa 2D 


West Ham Education Committee require tenders by 6 p.m. 

May 18 for installation of Low Pressure Hot Water Heating 

Apparatus, supplemented by Electric Motor Pumps at Rosetta- 

road School. Specification, &c., from Mr. Wm. Jacques, 2, Fen- 

court, Fenchurch-street, London, E.C. ~ 
Cables, Joint Boxes and Feeder Pillars. 


HINDLEY Urban Council require tenders by May 18 for Four. 
core Lt. Paper-Insulated, Lead-Sheathed Armoured Cable, c.i. 
Joint Boxes and Feeder Pillars. Particulars from the Surveyor, 
Council Offices, Hindley. 
Cables. 


York Corporation want tenders by 9 a.m. May 12 for supply 
and laying underground of h.t. Three-phase Feeder Cables and 
Lt. d.c. Cables. Specifications from the Engineer and Manager, 
Electricity Oftices, York. 
Diesel Engine Generating Plant, Switehboards, Battery, &c. 
DuxNbaLK Urban Council invite tenders for the supply, 
delivery and erection of Diesel Engine Generating Plant, 
Balancer and Booster, Motor Generator, Switchboards, Storage 
Battery, Underground Mains, Hand Crane, Fuel Oil Pipe Line 
and Storage Tank. Specifications from the engineer and manager 
(Mr. P. A. Spalding), to whom tenders by noon May 11. 
Tramears. 


Specifications from the 


E 


: West Ham Council require tenders by 10 a.m. May 16 for 15 
¿d Double-deck Bogie and one Four wheel Single Truck Double 
. Deck Electric Tramcars. Specifications from Tramways Manager. 


UA WE 
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| £26; H. R. Mansfield, stoneware pipes, £45. 5s. ; Albion Clay Co., cable 


Pipe Work, &c. E 
CARDIFF Corporation require tenders by 10 a.m. May 28 for 


Sundry Steel and c.i. Pipe Work and Small Feed Tank. Speci- 
fications, &c., from the Electrical Engineer and Manager, 
Central Offices, The Hayes, Cardiff. 

Steam Turbine, Three-phase Alternator and Exciter. 

Leens City Council invite tenders for a Steam Turbine, Three- 
phase Alternator and Exciter, of 12,000 kw. capacity or there- 
abouts, running at 1,000 or 1,500 revs. per min., and Steam 
Turbine-driven Surface Condensing Plant. Conditions, &c., from 
the manager of the department, Mr. C. Nelson Hefford, and ten- 
ders to town clerk (Sir Robert E. Fox) by 11 a.m. May 11. 


Turbo-Alternator, &c. 
MANCHESTER Electricity Committee require tenders by 10 a.m. 
May 13 for supply and erection of 5,000 kw. Turbo-Alternator, 
with Pipework, Pumps and Condensing Plant. Specifications 
&c., from Mr. F. E. Hughes, Town Hall, Manchester. 


Cables, Meters, &c. 
Devonport Electricity Committee require tenders by noon 
May 12 for 12 months' supply of Cables, Wires and Meters. 
Forms of tender, &c., from the Borough Electrical Engineer. 


Arc Lamp Carbons. 
Sypxey (N.S.W.) City Council require tenders by 3 p.m. 
July 20 for Are Lamp Carbons (contract No. 290), Meters 
(No. 292) and Maximum Demand Indicators (No. 203). Speci- 
fications, &c., from the City Electrical Engineer. 


Tenders are invited for the supply of 1,132,000 Arc Lamp 
Carbons to the City of Melbourne. Tender forms, &c., from the 
Agents for the City Council, Messrs. McIlwraith, McEacharn & 
Co. Ppty. (Ltd.), Billiter Square-buildings, London, E.C., to 
whom tenders are to be sent by noon May 20. 


Meters, Maximum Demand Indicators, Carbons, &c. 

SvDNEY (N.S.W.) Council require tenders by 3 p.m., July 20, 
for Box Compound, Meters, Maximum Demand Indicators, 
Are Lamp Carbons and Straight Stem Insulators. Specifica- 
tions, &c., from the City Electrical Enginecr. 


Telegraph and Telephone Material. 

The Vicrortan RAILWAYS COMMISSIONERS require tenders 
by ll a.m. June 10 for the supply of 50 tons of Gal. Telegraph 
Wire, No. 8 gauge. Specifications, &c., from the Victorian 
Railway Offices, Spencer-strect, Melbourne. 


Chassis for Electric Van, and Electric Motor Car. 

WELLINGTON (N.Z.) Council require tenders by 4 p.m. July 9 
for the supply and delivery of an electric chassis for a 2,000 Ib. 
parcels delivery van, and an electric motor car for the Tramways 
Department. Specifications from the Tramways and Electrical 
a Harris-street, Wellington (deposit £l. ls. in each 
ase). 


Oll-Break Switches. 


Tenders will be received, until noon on June I, at the Public 
W orks Office, WELLINGTON (N. Z.), for the supply of oil break 
awitches for the Lake Coleridge hydro-electric works. Specifica- 
l tions and forms of tender from the Public Works Oftice, 
Wellington. 
Porcelain Bridges, Cut-outs and Joint Boxes. 
: Mi (Transvaal) Council require tenders by June 
pa supply of 50,000 glazed porcelain bridges, 1,000 sets of 
- iron-clad house service cut-outs, and 800 c.i. joint boxes. 
Speciications, &c., from the Town Engineer, Johannesburg. 


eT 
TENDERS RECEIVED AND ACCEPTED. 
li IAN TITULUS 


SALFo e following tenders a d "the Ele 
tricity C | re recommended by the Elec- 
d. omnuttee for acceptance :— 
Ee RE re Electric Light Co, supply and erection at 
and 12 oil switch ier iroughton, of two h.t. distribution switchboards 
Franti steel parallel «lid Zada ; d. Hopkinson & Co., seven Hopkinson- 
aughan & So car te i alues for Frederick-road station, £136. 1s. ; 
a lü-ton hand-operated ce ere ion at Robert Hall-street sub-station of 
Inzhouse Fie & Ne tL. travelling crane, £115; British West- 
converters and static tra P three 1,000 kw. compound wound rotary 
teboring three hich AS ormers, £7, 388; Browctt, Lindley & Co., 
‘ame with three ne pre Paure cvlinders of reciprocating engine and fitting 
Plus cost of lahe W pistons and patent restrained piston rings, £51. 10s., 
"The fo OUI In dismantling or erection of same. 
a Andrew Re a na also been accepted for annual supplies: 
Contract), £1]. Ils. G. n filament glow lamps (approximate value of 
* ; Cryselco Ltd., Tungsten drawn wire filament lam ps, 


ll 


| 


—a 


MINNI 
HIR 


protectors and bearers, £6. 12s. 

MavNoorH COLLEGE LiaHTING.— The Edison & Swan United 
Electric Light Co. have recently received (through a Dublin firm of 
contractors) an order for over 2,300 Royal Ediswan drawn-wire 
lamps for Maynooth College, which is at present changing over from 
carbon to metal lamps. 


WoRKHOUSE Power PLANT, &c.—Lambeth (London) Board of 
Guardians have received 15 tenders for the supply and erection of 
electric motors for the laundry plant at their Brook-street infirmary, 
the amounts ranging from £230 to £347. 10s. The tenders were 
referred to the Works Committee. 

The Board also received 14 tenders for wiring and fitting the children’s 
infirmary at Norwood, and these varied in amount from £247 to £360.15s. 
The lowest tender (that of the South London Electric Supply Corpn.) bas 
been accepted. 

GLoucEsTER.—The Council have accepted the tender of British 
Insulated & Helsby Cables for the supply of cables during the coming 
year at £630. Sixteen tenders were received. 

The following tenders have been accepted for 12 months’ stores for the 
electricity and light railwavs department: Conway Jones & Co., glass 
paper, oils, &c.; Jennings, Guilding & Co., benzoline; Johns & Son, 
emery cloth. &c. ; Matchless Metal Polish Co., metal polish ; Tyne Metal 
Co., brake blocks ; Vacuum Oil Co., grease ; S. J. Vinson & Co., screws. 

WaRRINGTON.—The Council are recommended to accept the 


: following tenders :— 


British Thomson-Houston Co., switchboard panels £581; British 
Westinghouse ('o., rotary converter, £1,537: General Electric Co., 
switchboard extension, £83. 

MARYLEBONE (LonpDoN).—The Council have accepted the tender of 

C. MacIntosh & Co. for items 1-4 of the underground cables schedule, 
the Ateliers de Constructions Electriques of Jeumont (whose tender 
was previously accepted) having stated that they were willing 
to supply only a portion of the scheduled items. 
. Dorset.—The County Properties Committee of the Dorset Stand- 
ing Joint Committee have accepted the tender of the County of 
Dorset Electric Supply Co. for wiring, fitting, and supplying elec- 
tricity at the Nhirehall and Judge's Lodgings, the work to be com- 
pleted prior to May 27. ~ns% p tyris. o 

LivERPOOL.— The City Council are recommended to accept the 
tender of Callender’s Co. for the supply of stoneware troughing, 
insulators, &c., and that of the Staveley Coal and Iron Co. for c.i. 
circulating water pipes, &c., for the Lister Drive Station. 

NoTTINGHAM.—The tender of Siemens Bros. Dynamo Works has 
been accepted by the Corporation electricity department for Wotan 
drawn wire and carbon lamps. 

* ABERDEEN.—The Tramways Committee have accepted tenders 
for a new tramcar shed in King-street at £4,797, including one for 
special track work by Messrs. Edgar Allen & Co. at £1,063. 
& BorroN.—The Electricity Committee have accepted tho following 
tenders: Baleke & Co., for six air filters; Alex. Wright & Co., for 
C.O. recorders ; and Ferranti (Ltd.), for s.ph. transformers. 

BERMONDSEY (London).—The Borough Council are recommended 
to accept the tender of E. Green & Son to replace the existing econos 
miser at the electricity works, at £265. 10s. 

» HoLvwELL.— The Guardians of the Holy well Union have accepted 
the tender of Messrs. E. M. Evans & Son (at £712) for the electric 
lighting installation at their workhouse and new infirmary, 

r KiNGSTON.— The tender of the Craigpark Cable Co. (at £150) has 
been accepted by the Council for the supply of 440 vds. of 0-2 sq. in., 
l.t.c., paper-insulated, lead-sheatbed and stecl-armoured cable. 

MARYLEBONE (LONDON).—The tender of W. Geipel & Co., for a 
supply of flexible wire is recommended for acceptance. 


West BromwicH.—The Electricity Committee have accepted the ' 


tender of Bruce Peebles & Co. for the supply of a three-wire balancer. 
Warruamstow.—The Urban Council have accepted the tender 
of the General Electric Co. for Osram drawn wire lamps. 
WorKHOUSE LIGHTING. —Penistone Guardians have accepted the: 


tender of John Walsh (Ltd.) for wiring the workhouse, at £108. 


LA—— ——————————— 


BIRMINGHAM WIRELESS ASSOCIATION. 


The first annual meeting was held on April 6 at Geoffrey- buildings, 
John Bright-street, Birmingham. 

Capt. A. Handley was unfortunately com pe 
tinued ill-health, and a vote was passed ex pie 
ciation of his support. 

In presenting the report, the secretary st 
private stations in the Birmingham district ; 


Hed to resign owing to con- 
ssing the members’ appie- 


ated that there were over 60 
most of the owners were- 
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embers. He pointed out the need for further financial support, and 

eter diecdssing tie raising of the charge for subscription it was decided 

that this should remain at 5s., but with a monthly levy of 1s. so long as 
the association continues to meet in its present premises. 

The following officers were elected : Hon. sec., Mr. J. B. Tucker ; 
aast. hon. sec., Mr. H. H. Whitfield ; treasurer, Mr. P. S. Beaufort; hon. 
auditor, Mr. €. L. Rav; committee: Messrs. H. Beresford, A. C. Chat- 
vin, G. Dennison, H. Littlev, G H. Lloyd, C. L. Ray and J. J. Shaw. 
The name of the new president will be announced later. 

The following have consented to become vice-presidents: Mr. E. 
Ansell, Mr. W. F. B. Bartram, A.M.l E.E.. Capt. A. Handley, R.E. (T.), 
Dr. W. E. Sunpner, Mr. J. V. Waine, and Mr. E. Howe, with others to be 
added later. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The followine abstract from some of the specifications recently published have been 
"specially compiled by Messrs. MEwBURN, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 
Whenever the date applied for differs from the date on which the application was lodged 
` at the Patent Office the former is given in brackets after the title. 


1913 SPECIFICATIONS. 


5,529 ALLGEMEINE Evextricitats Ges. Lowering and braking connection for con- 

‘ tinuous-current electric hoisting apparatus. (5312) | 

5,648 GRAHAM & RicKETS. Means for the electrical transmission of orders. signals 
and the like. 

5.653 Western ELectric Co. (Western Electric Co.) Machine telephone switching 
systems. 

7,898 May. Method of increasing the strength of magnets. (29,8 12.) 

A method of increasing the density of the lines of forc? between the roles of magnets 
in which the magnets ure subjected, at suitable points at a distanc? from th» magnet 
poles, to an apparent demagnetising action. This results in a displacement and thus 
in an increase in the density of the lines of force towards tne magnet poles is produced. 


7.994 CHADBURN’s (SHIP) TELEGRAPH Co. & Howie. Speed-indicating apparatus. 
8,033 HappaNn. (International lonising ProcessCo.) Production of gases by electric arc 
8,123 BeckwiTH. Incand<scent electric lamps. 


8,249 Marks. (Mascarenhas.) Sienalling systems and the control of trains. 
8.412 Resesi (Ltp.) & HoLoen. Telephone call apparatus. 
8.772 BREvDbEL. Process and apparatus for the treatment of liquids by mascent ozone. 


9,396 LiGHT. Hosepipes particularly for firehose having electric signalling apparatus. 
9,725 THoMPsoN & Davies. Magnetic separating machines. 


: 10,373 Corsi. — Elsctrically operatuing jacquard machines. 
11,825 E INTERNATIONALE D'ELECTRICITE Scc. ANON, 
i (31:5.12.) 

An electricity meter registering the difference between the consumption at any 
time and à fixed amount by means of two mechanisms, the one working only in the 
case of a consumption falling below the limit in dependence on the unused portion of 
the fixed amount of energy, the other acting only in the case of a consumption ex- 
ceeding the fixed limit in dependence on the portion of this extra consumption lying 
above the fix:d amount. The two mechanisms act upon a s2parate counter, or both 
the mechanisms acting upon the same counter in opposite sense. 

14,317 Mcore. Means cr applianc:s for mounting and securing half-tone, electro, 

st:réo and zinco plates. (1.12,13.) 

14,446 Stikk. Apparatus for cutting or lowering the check rail or other surfaces on 
tramways, railways or the like. 

16,742 SENDLER. Pocket lamp with writing attachment. (26/2/13.) 

17,003 Canninc.  Electro-plating apparatus. 

17,947 CamiInati. Thermo-electric current-consumption regulator. 

In th: regulator two flexible bi-metallic bars form an automatic interrupter. by 
the on? being provided with a winding traversed by current, assuming a curved shap2 
owing, to the consequent heating effzct and, at a determined curvature, coming out 
of contact with the other bar, whose bi-metallic composition renders unharmful the 
influene> of the local temperatures. 

21.109 Hay & SuLtIVAN. Electrical resistances. (18°9/13.) 

26,479 Harrison & AUTOMATIC TELEPHONE Mro. Co. Telegraph or like syst2ms and 
apparatus therefor. 

28,823 BtLoxHAM. (Robert Bosch, firm of.) Electric condensers. 

28,824 RoperT BoscaH (Firm 07). Containing vesse] for a granular mass of which the 
electric resistance is varizd by pressure. (9/1/13.) 

29,242 WibEGREN & WIDEGREN, Electric writing televraphs. (30 12/12.) 

29,721 LUNDBERG, LUNDBERG, LUNDBERG & Peso. Electrical switches. 


Electricity meters. 


1914 SPECIFICATIONS, 


895 Wzzirz:w Evecrric Co. (Western Electric Co.) Machine telephone Switching 
systems. (Divided application on 5,653,13. 6,3.) 

2,211 Siemens & Haske Axt.-Ges. Circuit arrangements for telephone systems. 
(28.1:13. Addition to 22.013. 10.) 

2,492 SIEMENS BROTHERS Dynamo Works (Ltp.) (Siemens Schuckertwerke Ges.) 
Transformers for use in connection with electric measuring instruments. 

5,810 Western Evectric Co. (Ltp.) (F. T. Wcodward. acting for Western Electric 


Co.) Machine telephone switching systems. (Divided application on 5,653,13. 
6.3.) 


. 6,353 Weintaus. Vapour electric devices. (13/3/13.) 


APPLICATIONS FOR PATENTS. 


Note.—The unteyrmentioned Applications (except those marked +) are not open to 
public inspection wail after acczptance of Complete Specifications. Those marked * are 
open to inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course, Names within parenthesis are those of communicators 
of inventions, Whin complete Specification accompanies application an asterisk is affixed, 


February 18, 1914. 


4,215 Hartmann & Braun Axt.-Ges. Construction and operation of electrical con- 
densorsof tne ring type. (29 2°13, Germany.)* 

4.218 CHETWYND & JoHNson, Ship's compasses. 

4,220 Lance & FISCHER. Suprort for the heat conductor of thermic telephones, and a 
method for its manufacture. (Addition to 4.184 14. 8 9.13. G:rmany.)* 

4,223 STERLING TELEPHONE & EiECTRIC Co. (Telephonfabrik Akt.-Ges. vorm. ] 
Berliner, Germany). Sirnalling apparatus for mines. "T 

4225 Jones. (L. Szhulr, Germany.) Electromaenstic clamp.* 

4.227 BFIDSMAN, Electric lizhting lamps and switches. 

4,230 Korn. Liznting intense current arcs by means of less intensity and hieh fre- 
qu ncy. 

4233 Kanpo. Elctrizilly-driven vehiciss. (Addition to 963/14.) 

4,235 B.T.-H. Co. (G.E. Co., U.S.) Electric conductors.* 

423035 SzoTT. Electrice lifts, 

4,237 ELEKTRIZITATS AKT.-Ges. HYDRAWERK. 
installations. (19.2.13. G.rmany.)* 

4,249 HAbDAN. (David Abraham Marks, U.S.) 


Operation of weak-current electrical 


Electric circuits and motors.® 


4. 
4. 
4. 
4 


4 
4 
4 


4.343 PUENTE. 
4.344 KETCHUM & ANDREWS. 
4,345 Soc. Marius LATOUR ET CIE. 


4,355 ALLGEMEINE ELEKTRICITATS-GES. 


4,3565 ALLGEMEINE ELEEKTRICITATS-GES. 


4,368 HEENAN & FROUDE & WHEAL. 
4,397 Hickmutr. Hygienic attachments for mouthpieces of telephones, speaking tubes 


4,432 Hurst & ARCHER. 
4,436 EDWARDS. 
4,448 Woops. Starters for alternating-current single-phase induction motors. 
4.461 HELLER. 

4.469 RoBINSON & STANIAR. 
4.471 Maitre & MArtTIN. Contact-.breaker device 


4,472 B.T.-H. Co. 


4,489 Western Evectric Co. 


4.596 SPENCER. 
4,523 SIEMENS-SCHUCKERTWERKE O.M.B.H. Suspension and tension arrangements for 


4,526 Do TSN. 
4,534 WILDEY. 

4,542 GRENVILLE. 
4,554 B.T.-H. Co. 


4 
4,555 MULLER. 
4 


4.583 C. F. Burton, sen., H. Burton & C. F. Burton. 
4,590 PETTINGILL. 
4.592 BUTLER. 


4,613 NORBALLE & Lawson. 
4,016 C. E. Storrar, J. H. StorrAR & R. A. STORRAR. 


4.619 Lavery & BANDLOW. 
4,627 CHALIER. 


4,630 Siemens Bros. DyNAMO WORKS. 


4,632 JAHN & MYERS. 
4.655 CHRISTMAS, 


4,663 BRITISH WESTINGHOUSE ELEctRIC & Mra. Co. 


4,664 Potypyos ELEKTRIZITATS-G.M.B.H. 


February 19, 1914. 
,258 GEARING. Manufacture of incandescent electric lamps. 
,261 WiLson. Electric chiming and striking gear. 
,268 LATHAM. Invertible electric battery. 
276 Spicer. Radio-telegraphic time piece. 
292 HARGER, Automatic recording and alarm apparatus. 
294 Witson. Electric hoists, cranes, winches and the like. * 
,308, 4,309 SIEMENS-SCHUCKERTWERKE  C.M.B.H. & Huss. 
motors for ship propulsion and means therefor. 
13.148/13. 6/6.)* 
.323 Scott. Electric telemotors for producing synchronisine movements at a distance, 
.324 Scott. Electric stereing gear or apparatus requiring similar movements. 


.329 Epison & Swan Uniten ELECTRIC Licht Co. & Cooke. Electric incandescent 
lamps. 


Controlling electric 
(Divided application on 


Incandescent electric lamps. 
Dvnamo-electric machines. *® 

Transformation of frequency of hieh-frequency 
alternating currents for wireless teleeraphy and telephony. (20,2.13, France.)* 


B Composite heat-storage apparatus, (19/2/13, 
:rmany.)* 


Watt-hour indicating magnet motor meter. 
(11/3/13, Girmany.)* 


4,358 ScHuLTz & Harpist. Control of electrically-prop:lled vehicles. 
4,359 B.T.-H. Co. & WHITAKER. Dynamo-electric machines. 


February 20, 1914. 
Air filters for electric generators. 


and the like.* 


Electric heating apparatus. 
Apparatus for underground electrical signalline in collieries.* 


Electric incandescenc? lamps. 
Controlling devic? for electrical motors. 


for electromagnetic vibrating 
members.* 


(G.E. Co., U.S.) Thermo-electric regulators. 


February 21, 1914. 
(Franklin Tuthill Woodward, Belgium.) Machine 

switching t»lephone exchange systems.* 
Electric lamps for cycles and other vehicles. 
electric trolley wires or contact lines. (20/3/13. Germany.)* 
Telephones, particularly for use in collieries and the like. 
Fixation of electric conductors. 
Electric psndulums. (Addition to 11,274/13.) 

(G.E. Co., U.S.) Electric motor control systems. 
lenition maeneto-gsnerators, (17,7;13, U.S.)* 
Electric conductors. 
Electric heating apparatus. 


February 23, 1914. 


502 MUELLER. 
,977 LANG. 


d : Metallic conduits for electric 
conductors. 


Electric light bulb. 


Means whereby the position of a sunken vessel may be located and 
telephone connection established. 


Electric motor starters. 


Globes and shades and means 
for mounting same. 


Telephone system. (24/2/13, U.S.)® 
Retlector-arm for electric lamps. (22:3/13, France.)* 


. R ; (Siemens-Schuckertwerke G.m.b.H., Germany.) 
Mirrors chiefly for searchlizhts or projectors. * 


Automatic switch. . 
Electric lieht lamps for motor-driven power and motor vehicles. 


Co. U.S.) Circuit i : (Westinghouse Electric & Mfg. 
» M.3. ircuit interrupters, 


Production of electric waves for wireless 
(26.2.13. Germany.)* 

System of wireless telegraphy. 
Air-compressors and starting devices tor 


telecraphy, telephony, and the like. 
4,666 Wang. (Harold Steele Mackaye, U.S.) 
4,071 Margs. (Edward Elisha Gray, U.S.) 

motors. 


February 24, 1914. 
4,716 WooDLAND. Telephone receivers. 
4,735 RAiLING, Peacock & HutcHinson, Electrically-operated and other presses. 
4,742 Dixon. Electric furnacss. 
4.751 Parsons & Law. Dynamo-electrical machines. 
4.758 Go_py. (Wizard Electric Lamp Co., U.S.) Electric lamp stand. 
4.762 KETTERING & Curyst. Electric machines. (7/3/13, U.S.)* 
4,783 LOEWENSTEIN. Electric incandescent lamps.* 


4,785 CowrER-COLES. Process for coating metallic articles with lead. 
4,786 CowPrER-CoLES. 


Electrolytes for the electro deposition of zinc. 
4,787 CowrER-CorESs. Electrolytic process for the production of rustless iron. 
4.788 C'^wPER-COLES. 


Electrolytic process for the production of rustless iron alloys. 
4,793 ELECTRICAL APPARATUS Co. & TURNER. Electricity meters. 


4.803 Puczuix Dynamo MFG. Co. & Pout. Electric motors. 
4.813 B.T.-H. Co. (G.E. Co., U.S.) Electric lighting systems. 


4,815 CHAPMAN. Lone-stroke electromagnets and reciprocating electromagnetic 
mecnanisms and the like. 


4,819 BETULANDER, S:lectors especially suitable for use with automatic or semi- 
automatic telephone systems. (1/3/13, Sweden.)* 


February 25, 1914. 


4,873 KersHaw, HaAvwoop & Saxsy & FARMER. 
signalling. 


4.894 JUNGERMANN. Electric lamp for the forehead.* ; 
4,917 PiLE. Electromagnetic safety and smooth-running system to be used on railways, 


tramways and the like. 
(27, 2,13, Sweden.)* 


Inter-locking apparatus for railway 


4,920 Lux. Flash-lichtine apparatus. 
4,929 Stuart. Electric battery lamps. 


4.931 B.T.-H.C»., (G.E.Co.,U.S.) Protective devic?s for electric distribution systems. 


4.934 REGNART. Incandescent electric lamps and contacts theretor. 
4,940 LEITNER. Dynamos. 


4.941 Quain. Electric heaters or resistance elements therefor. 
4.943 LONDON. 


Electrical heating apparatus. 
4,953 MoLLER. Rotary high-tension rectifers.® 


February 26, 1914. 

957 Berlina. Electric heatine apparatus. 
964 Vice. Locking devices for the bulbs of incandescant electric lamps, 
979 Lyunastrom. Electrical machines. (8,4,13, Gzrmany.)® 
988 CARTER. Telephone-recciver braczets. 
997 Lees & Wyatt. Sivnal bells for use upon tramway cars, automobiles and the like. 
5.014 Proctor. Arc lamps. X4 
5,019 B.T.-H. Co. (G.E. Co.. U.S) Regulators for svst=ms of electric distribution. 
5,024 ErLINGER. Portable electric lamps for illuminating heating chambers.” 
5,037 Jupp, Davies & Eastern TELEGRAPH Co. Telegraphy. (Divided applicatio? 

on 9.768,13. 25 4.) 


9.047 Lawson. Electricity meters of the mercury motor type. 
9,050 Stursess. Arc lames. 


4 
4 
4 
4 
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FINANCIAL MATTERS. 


BARLA Taaa 
| MUNICIPAL ACCOUNTS. COMPANIES' MEETINGS AND REPORTS. 


FERA —————— 
Belfast. — The accounts of the tramways department for the year Cuba Submarine Telegraph Co. (Ltd ) 


ended March 31 show total revenue £272,042, working expenses, " : Se f : 
including power, £160,095, leaving gross profit £111,947 ;-net revenue in Geek ee gencral meeting was held on W ednesday, 


‘charges were £60,528, and net revenue was £61,419, of which sinking The SECRETARY (Mr. A. C. Austin) read the notico convening the 
fund required £31,353, and £17,000 was placed to depreciation fund meeting and the report of the auditors. 

‘and £3,066 to general purposes fund. .|. The CHAIRMAN referred with much regret to the death of their 
' Passengers carried were 63,131,820, and car-miles run 6,865,591. esteemed colleague, Mr. Robert Kaye Gray, who died on Tuesday last 
‘Revenue per car-mile was 9-51d., working expenses were 5-6d., and units week, after a prolonged illness. Mr. Gray had been a director of the 
‘used were 1:37. Company for 20 years and alwavs took a great interest in its affairs, 
| The report of the general manager, Mr. Andrew Nance, says the pre- Proceeding, the chairman said : The report and accounts cover the whole 
viously unworked route mileage brought into operation was 30 per cent. | year 1913 in accordance with the change agreed to last year for making 
over that of the system of 1912, but results had been achieved which he | the,Company’s financial year from January to December, and for holding 
does not think have been hitherto reached by a large tramway under- | our general meetings yearly instead of half-vearly as hitherto. Oving 
taking which has been extended to so material an extent. The trading | to various causes the revenue account shows a decrease for the year in 
and net profits are practically the same as last year, and Mr. Nance con- | traffic receipts of £4,697, and an increase in interest of £391. The total 
siders it pretty certain that the future will compensate for some little | revenue, including transfer fees, amounts to £38,490, being £4,304 less 
reduction in the payment to general purposes fund this year. Over | than it was in 1912, or £975 less than in 1911, and about the same as it 
£20,000 has been spent on renewal of permanent way {during the year and | was in 1910. On the debit side of the account London office expenses 
charged to depreciation account. The working expenses per car-mile | are rather more this year, while stations expenses are £253 down. The 
(5-6d.) were lower than any of the 40 other large Corporation tramways | main cables continued in good working order with the exception of one of 
included in the Board of Trade’s return for 1913. the Batabano cables, which became interrupted last November on the 


Blackburn.—The income of the electricity department for the past | bank off Diego Perez, where it passes from shallow into deep water. It 
year was £48,400, an increase of £5,939. The net profit was £3,588, | has since been repaired and the cost will appear in the current year’s 


. accounts. The exceptional expenses in connection with the explosion at 
against £2,961, and on the tramways the profit was £4,011, compared Cienfuegos last year amount to £756. I gave you full particulars of 


with £3,870. this disaster at our last general meeting. The other charges are more ov 

_ Darlington.—At the recent meeting of the Council the Electricity | less the same as usual, and the total expenditure amounts to £15,473, or 
ommittee reported that there had been a loss on the light railways | £553 more than in 1919. 

of £1,643, compared with a loss of £2,400 the previous year. There The result of the year’s business shows a profit balance of £23,017, out 

Was a profit of £3,653 on the electricity department and it was recom- | of which the sum of £3,500 has been added to the pension fund, and 


mended that ,6 : : : : £4,000 carried to the general reserve, and, after adding the balance. 
forward. £3,600 be contributed in relief of rates and £53 carried brought from last account the Directors now recommend the pavment of 


final dividends of the same amount, making a total distribution for the 
Manchester.—The Electricity Committee has completed its year of 10 per cent. on the preference shares, less income tax, and 6 per 
éstimates for the year ending March 15, 1915. cent. on the ordinary shares, free of income tax, and carrving forward 
_ The Committee state that for the past year there was an increased | £7,848 to the current year’s account. The general reserve now stands at 
come of £17,112, and an increase of £7,260 over the estimated net | £98,000 and the pension fund at £7,912, which includes accrued interest, 
surplus (from £28,331 to £36,760). Sales rose from 104 million to I17 Investments remain the same as last year. Their market values have 
million units, an increase of 134 percent. For the forthcoming year the appreciated considerabl$9since the end of the year. Business generally 
Committee estimate that the sales will exceed 130 million units, and that | continues good and prosperous, but competition is increasing and there 
the income will be £552,800, an increase of £39,188, but the Committee | is a prospect of our through rates being further reduced, to be recouped, 
do not expect the surplus to increase proportionately until such time as | it is hoped, by increased traffics, ] now move the adoption of the report 
new capital outlays are fully productive and coal prices easier. The | and accounts. 
estimated surplus is put at £30,500, of which £30,000 is carmarked for Mr. CHARLES W. PARISH seconded the motion, which was carried 
Tate-aid, compared with £28,705, the contribution to the rates last year. unanimously. o. 
The Tramway Committee's estimate of expenditure for the vear ended Resolutions approving the dividends and re-electing the retiring 
March 31 last was £903,722, and the actual expenditure £925,720. The | Director (Mr. Alex. G. Low) and auditors were then carried, and a hearty 
Committee estimate expenditure (on revenue account) for the current | vote of thanks to the Chairman, Directors and staff (with a vote of sincere 
year at £950,600, which balances with the estimated income. Last year | condolence with the family of the late Mr. Gray) brought the proceedings 
PM pue es e £276,375, and this vear's estimate is £284,200. | to a close. | COE ! 
wer ev 1 29 ¢ hj — sti i: ; : d 
Interest on loans Ebola rene ix E uoce cA. ANCHOR CABLE CO. (LTD.)— Last vear profit was M COE and Pod 
195,309. The estimate this tears higher by some £9,000 Thewstimated brought forward £06,639. Debenture interest takes £2,250 and « epre: 
capital expenditure this vear is £160 000 (against £116 000) and includes ! Clation £3,050. ` It ia proposed to pay a dividend of 15 per cent. aud rapid 
$51.000 for cars and car equipment, £25 000 for Street improvements, | forward £15,850. The business continues to make steady progress bot 
£30,000 for new lines and £52,000 for buildings. A year ago the Com- | 11 this country and abroad. ANM . 
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Rotherham, The receipts of the electricity department. during dividends of 15s. per cent. on the ordinary stock, and £1. 10s. per cent. on 


the y ! ous : : : the preferred stock, were paid (absorbing £157,500), and on Jan. 31 last 
he Year ended March were £26,376 (compared with £21,849 in pres tho des paid the final dividend for the vear 1913, amounting to 
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“ds (against 1-4]15d.).- £4.317. Os. 7d. bank interest, &c., received, and the balane HI Er 
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ns Mt £5,037 (against £5,787). The decrease is attributed to the annm is proposed on the ordinary shares, carrying forward £315. 
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office furniture (£275. 13s. 7d.), the available balance is £150,841. 7s. lld. 
It is proposed to pay a dividend on the ordinary shares at rate of 10 per 
cent. per annum (less tax), being 10s. per share (whereof 5s. was paid in 
November and 5s, will be paid on May 16), and also a bonus of 5s. per 
Bhare (less tax). These payments will leave to be carried forward 
£124.591. 7s. lld. The directors are of opinion that the results are 
highly satisfactory, although the balance at credit of the year’s working 
is slightly less than that of 1912, which marked a record in the history of 
the company, whose workshops were kept continuously busy during the 
st vear, large orders having been secured both at home and abroad, 
but the most satisfactory aspect of the year’s trading was the regular 
increase in general business in all classes of cables manufactured at Erith. 
The increased use of electricity for power in mills and factories and on 
railwavs has brought important orders for cables. It appears likely that 
considerable extensions in this direction will take place in the near 
future. Complete arrangements have been made to deal with the higher 
voltages and increasing requirements of this branch of supply. During 
the year important developments took place in regard to telephone work, 
and considerable orders have been executed for the colonies and abroad. 
After lengthy negotiations contracts were entered into (in November last) 
between the company and the General Post Office bv which much of the 
telephone development work inthe South of England is placed in the com- 
ny's hands. These contracts have already resulted inim portant orders for 
aying conduits and for cables. The telephone department is, therefore, 
very busy, both in the factory and in the numerous towns in which active 
operations are proceeding, and there is every prospect of continued 
activity during the present year. To render it possible to deal efficiently 
with the increased work thus secured, considerable additions to the plant 
and some re-organisation of the existing machinery were made at the 
Erith factory, and much of the cost of this has been charged to repairs 
and renewals account. Fresh agreements for the representation of the 
company in South Africa and in several of the South American republics 
have been entered into, and other arrangements made for the extension 
and consolidation of the company’s business in cables, for lighting. power 


~ 


preference shates (£2,850), a dividend on the ordinary shares at 6 per cent.. 
for the year is recommended, leaving to be carried forward £1,940. 19s. 10d 
The directors report the continued steady expansion of the business : all 


departments are fully employed and the number and value of orders in. 
hand are satisfactory. 


DUDLEY, STOURBRIDGE & DISTRICT ELECTRIC TRACTION OO. (LTD.) 
The total revenue for 1913 was £52,843, compared with £48,184 for the | 
preceding year. After payment of expenses, debenture stock interest, 
and placing £2,500 to renewals fund, the surplus (including £286 brought 
forward) was £10,575. The directors recommend that £1,500 be placed 
to reserve, and after paving the dividend on the 5 per cent. preference 
shares for the year, a dividend on the ordinary shares at the rate of 4 per 
cent. per annum (£4,000) was recommended, leaving to be carried 
torward £75. 

EASTERN TELEGRAPH CO. (LTD)—The revenue for the year 
1913 amounted to £1,462,843. 19s. 10d., from which are deducted 
£502,052. 17s. 9d. for the ordinary expenses, and £122,265. Os. 3d. fov 
expenditure relating to maintenance of cables, sundry differences in. 
exchange, income tax payable abroad, and interest on temporary loans, 
leaving a balance of £777,626. 18. 10d., to which is added £26,381. 14s. 7d. 
brought forward, making a total available balance of £804,007. 16s. 5d. 
After providing for income tax payable in England, interest on mortgage 
debenture stock and dividends on the preference stock which absorb 
£168,321. 4s. 8d., there remains a balance of £635,686. lis. 9d., out of 
which the directors have placed £330,000. to general reserve, and have 
paid three interim dividends of 1} per cent. each on the ordinary stock, 
aggregating £150,000. The directors now recommend the declaration. 
of a final dividend on the ordinary stock of 1} per cent. and a bonus of 
2 per cent., amounting together to £130,000, both payable on the 13th 
inst. (tax free) and making, with the three previous payments on account, 
a total distribution of 7 per cent. for the year. It is proposed to carry 
forward the balance of £25,086. 11s. 9d. The important renewals to the 
Red Sca and Indian Ocean cables, referred to in the last report, have 


and telephones, and in rubber wires. The Anchor Cable Co. has again 
had a prosperous year. The sales of rubber wire and cables have con- 
siderably increased and, as in the previous vear, the directors have de- 
clared a dividend of 15 per cent., besides adding considerably to the 
amount of undivided profits. The electrical undertakings in which the 


been carried out and the new cables between Suez, Aden and Colombo 
have been successfully laid. -Additional cables have also been laid by 


the Eastern Extension Company between Colombo, Penang, Singapore 


and Hong Kong, and a new alternative route via Colombo is thus added 


to the company's system. The tariffs between Europe and Hong Kong, 
China, Japan, Straits Settlements and the Dutch East Indies were con- 
siderably reduced on Sept. l last. By arrangement with the Indian. 
Government and the Administrations interested in the Indo- European 
route, the tariff between Europe and India, Burmah and Ceylon has been. 
reduced from 2s. to Is. 8d. per word, as from the Ist instant. The accept- 
ance of ‘‘Week-end " telegrams has been extended to additional countries, 
and the regulations relating thereto have been simplified. The directors 
have appointed the Right Hon. Lord Inchcape to a seat at tho board. 
EASTERN EXTENSION, AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.) 
During the year 1913 the gross receipts amounted to £738,129. 7s. ld. 
against £747,230. 8s. 7d. for the previous vear. The working expenses, 
including £63,462. 75. 6d. for maintenance of cables, absorb £354,864.63.3d., 
against £321,012. Os. 5d., leaving £383.265. 0s. 10d. From this is deducted 
£10,087. 13s. 10d. for income tax, and £30,096 for interest on debenture 
stock, leaving £343,081. 7s. as the net profit for the vear. 


company holds shares and debentures are making steady and satisfactory 
progress. The use of electricity for power, especially in the manufac- 
turing districts, is steadily increasing, and the com pany has secured a large 
amount of business resulting from its connection with these undertakings. 


CHESHAM ELECTRIC LIGHT & POWER OO. (LTD.)—At the recent 
mecting it was reported that the profit for 1913, after paving all charges 
(including debenture interest, &c.). was £922. After providing for depre- 
ciation, &c., and taking into account £2,047 brought forward, the amount 
available was £2,642. A dividend at the rate of 4 per cent. per annum 
was declared, and £2,042 carried forward. Steady progress had been 
made, and it is proposed to take steps to extend the supply mains to 
Hemel Hempstead, Berkhamsted and Amersham. To provide the 
necessary capital the debenture issue will be increased to £25,000. 


CITY (OF BRISBANE) ELECTRIC LIGHT CO. (LTD.)—After making 


additions to franchise and purchase sinking fund, accident insurance 
fund, and renewals, replacements and contingencies account, and also 
writing off £3,000 from the Ann-street station, the credit balance, for 
year ended Jan. 31, 1914, is £18,004. 3s. 6d., which, with balance brought 
forward, makes £20,447. 65s. 6d. The directors paid an interim dividend 
in September last (£9,342. 105. 7d.) and they recommend a further divi- 
dend of 3 per cent. on the preference shares and 6] per cent. on the 


ordinary shares, and on the contributing shares, leaving a balance of 
£1,267. Y7s. 6d. to be carried forward. 


CITY OF SANTOS IMPROVEMENTS CO. (LTD.)—At the meeting last week 
the directors reported that the net revenue for 1913 was £98,557, which, 


added to £5,282 brought forward, made £103,839. The directors trans- 
ferred £10,000 to reserve, placed. £8,000 to tramways renewal account, 


and recommended a final dividend of 4 per cent., making 71 per cent. 


(less tax) for the vear, leaving £06,529 to be carried forward. The chair- 
man (Mr. D. M. Fox) said the capital expenditure (£141,813. 13s. 10d.) 
was incurred in connection with the tramways and plant, and large 
extensions to gas, water and electric light and power installations, plant, 
&c. The electric light and power undertaking was quite satisfactory, 
the popular demand for electrical energy having exceeded. their expec- 
tations. In two years they had obtained 1,124 additional electric light 
consumers, but they only lost about 50 gas lighting consumers. As to 
tramways, although the electrification of the lines was practically com- 
pleted at the end of 1912, and cars were running over all the routes, still 
a very considerable amount of work remained to be done. The number 
of passengers carried was 15.477.825, an increase of 13-75 per cent. The 
working expenses had been abnormally heavy, but a considerable 
reduction in operating cost during the current year should be effected, 
since the rolling stock, permanent way and appliances had been im proved 
during the vear. He explained that the proposal to increase the capital 
to £1.000,000 by the creation of 10,000 ordinary shares of £10 each was 
to enable them to obtain capital for extensions of plant, electric supply 
and gas mains, rolling stock, &c. ; and also for additions to the light and 
power transmission lines and plant, &c. 
CRAIGPARK ELECTRIC CABLE CO. (LTD.)— For the year ended March 31 
the net profit was £10,671. 4s. 2d., which, with £369. 15s. 8d. brought 
forward, makes £11,040. 19s. lod. The directors recommend the appro- 
priation of £2,500 to depreciation off buildings and machinery and £1,500 
to reserve ; and after providing for the year's dividend on the 6 per cent. 


for the vear. 


After adding 
£27,535. 12s. lld. brought forward there is an available balance of 


£370,616. 19s. 11d. Three interim dividends of 1] per cent. each have 
been paid for the year, and it is now proposed to distribute a final dividend 
of a like amount on the 13th inst., making, with the interim dividends 
paid, a total dividend of 5 per cent. It is also proposed to pay a bonus 
of 4s. per share, or 2 per cent., making a total distribution of 7 per cent. 

The sum of £130,000 has been transferred to general 
reserve fund and the balance (£30,616. 19s. lld.) carried forward. A 


further sum of £201,760. 16s. has been charged against general reserve 


on account of the cost of the Colombo-Penang cable, together with 
£264.244 143, ixl. in part payment of the new Penang-Singapore- Hong 
Kong cables. The sum of £65,052. 5s. 9d. has also been charged against 
the fund for partial cable renewals, together with £77.155. 17s. ld., the- 
loss incurred on sale of investments during the vear and £17.259. 11s. 10d. 
has been credited to the fund in respect of the Tasmanian picked-up cable 
and stores. The new cables between Colombo, Penang, Singapore and Hong 
Kong have now been successfully laid and opened for traftic. Additional 
cables have also been laid by the Eastern Company between Suez, Aden 
and (Colombo, and a new alternative route to the Far East, via Colombo, 


is thus added to the system of the company, whose local and through. 


tariffs with the Far East were considerably reduced on July 1 and Sept. 1 
last respectively. A revised arrangement for week-end letter telegrams 
exchanged with Australasia was also introduced on the Ist inst., by which 
these telegrams are now transmitted throughout by telegraph, if it 1s 
necessary in order to secure delivery on the ‘Tuesday, and the minimum 
charge is reduced from 18s. for 24 words to 15s. for 20 words. From the 
same date the system was extended to the Straits Settlements. 
ELECTRICAL APPARATUS CO. (LTD.'—At the meeting last week the 
directors reported that the profits for 1913 (after providing £770. 15s. 2d. 
for depreciation. and £271. 16s. 7d. for writing off 334 per cent. of develop- 
ment account) amounted to £7,157. Os. 8d., and after deducting directors 
fees and proportion of profit estimated to have accrued to June 30, 1913, 
and paid to the old com pany (£3.845.78. 5d. ),the balance was £3,311.133.3d. 
After paving the preference dividend for the half-vear ended Dec. 3l: 
(£439. 10s. 2d.), and writing down formation expenses by 50 per cent.: 
(£447. 16s. 4d.), and placing £1.000 to reserve, a dividend at the rate of. 
7 per cent. per annum was recommended on the ordinary shares for the. 
half-year ended Dec. 31 (£1,400), leaving to be carried forward £24. 6s. 9d. 
The sales for the vear increased from £22,105. 8s. 10d. to £32,261. 11s. 9d.,! 
whilst the net profits increased by about 33 per cent. The Company & 


cney products are meeting with success, and the turnover effected by the 
various branch offices is now increasing in a satisfactory manner. In the 
-course of his remarks, the chairman (Mr. E. B. Schattner) explained that 
an exceptional amount of development work was carried on during 1913, 
-and as a large proportion of the expenses incurred in connection with 
same was due to important improvements which they had been able to 
introduce in their standard apparatus, the directors considered it desirable 
to pay same out of revenue. Their technical staff had also been doubled 


i order to effect more complete supervision of their manufactures in 


- course of progress and whilst under test. 


` GENERAL ELECTRIC CO. (U.8.A.)—The directors’ report for 1913 states 
the sales amounted to $106,477,439, expenses required $96,207,834, 
leaving a profit of $10,269,605. Interest, royalties, &c., come to 
$1,478,722, and income from securities (including $1,036,000 increase in 
value of securities owned) to $2,317,463, making the total income 
$14,005,789. Debenture interest took $576,432, leaving net profit 
$13,489,357. After paving dividends, &c., the balance was $4,908,674, 
making the total surplus $16,939,819. In the report of the chairman of 
the Board (Mr. C. A. Coffin) it is stated that the tendency towards an 
increase in the number of orders and a reduction in their average value 
- continued during the vear, more than 600,000 orders having been reccived. 


The rapid growth of subsidiary companies had required substantial . 


advances during the vear. The total amount due from those companies 

was $6,817,563, making the aggregate balances of all accounts and notes 
receivable $33,028,022. Additional manufacturing floor 8pace to the 
amount of 1,740,000 sq. ft. was provided, and the expenditures for 
additions and improvements to manufacturing plants aggregated 
$11,373,118, and the amount written off was $6,502,060. 


GREAT NORTHERN TELEGRAPH CO. (LTD.)—At the mecting at 
Copenhagen on the 25th ult., Rear- Admiral F. C. C. Bardenfleth, D. R.N., 
in rendering an account of the working of the company during 1913 (on 
behalf of the chairman, Commodore E. Suenson, D.R.N., who was 
prevented from being present owing to illness) said that during the ycar 
there had been 17 interruptions on nine cables in Europe, and 19 on six 
.cables in the Far East. Unfortunately, the increase in the number of 
interruptions in the Far East was principally due to the more and more 
common use of trawlers in Chinese and Japanese waters. Their c.s. 
“H. C. Orsted " had been occupied in Europe for 95 days, and the 
"Store Nordiske " and “ Pacific ” in the Far East for 206 davs, of 
which 27 and 71 respectively were for the account of other administra- 
tions. Their submarine cable system in Europe had been am plified by a 
new cable between Great Britain and Denmark (Newbiggin-Sondervig). 
The principal object of that cable was to establish direct telegraphic 
‘communication between Great Britain and the capital of Denmark, the 
connecting landline between Sondervig and Copenhagen being provided 
by the Danish Government. The cable (about 35J nautical miles long) 
had been manufactured and laid by Messrs. Siemens Bros. & Co., under 
the control of the Company's own engineers. The laying was success- 
fully completed on Sept. 18, and direct service between Copenhagen and 
Newcastle commenced on the following day. In spite of the political 
disturbances in Mongolia owing to the declaration of independence of 
Aorth Mongolia, the Kiachta route, which passes Urga, the seat of the 
new Government, had worked quite regularly. ‘Traftic sent by that 
route, as well as the traffic by the route via Wladiwostock, had materially 
Increased owing to the quick and reliable service, and also to the political 
events in China. The election of the President of the Chinese. Republic 
was followed by the immediate recognition of the Republic by all the 
European Governments and Japan, whilst the United States and other 
American Republics had previously given their recognition. At the 
meeting last vear they gave an account of the principal results of their 
extended negotiations with Japan. The working out of the details and 
the putting into legal form of the different stipulations which were 
signed on Dec. 28, 1912, had, however, taken such a long time to complete 
‘that the final agreement with Japan could only be signed at the end of 
Aug., 1913. It should be added that in order to terminate the negotia- 
tions it became necessary to make a last amicable sacritice—viz., to place 
-at the dispoal of the Japanese administration during the night one of their 
cables between Nagasaki and Shanghai, until the Government cable 
iween those two places could be laid, it being necessary first to obtain 
the sanction of the Japanese Parliament for the cost of such a cable. 
The consent of the Chinese Government was also necessary for that 
arrangement as well as for several stipulations affecting China's in- 
terests in the other agreements negotiated with Japan. Thanks to the 
support of the Ministers of Great Britain and of Denmark at Peking, the 
Meotlations with the Chinese Government were so far promising, 
although all the points under discussion were not yet settled. 

The financial results of the past vear had not been so good as those of 
ee one. No doubt the extraordinary boom in commerce and 
i Pping in 1913 had largely contributed to an increase in the trafħe 

ver their cables and lines, and that increase, combined with the post- 
E of the introduction of the tariff reductions in the Far East, 
S c pn traffic reccipts higher than they had the right to expect a 
and the : ie traffic receipts have nevertheless decreased by £13.280, 
of the Aa had Increased by £31,400. The result was a decrease 
ER bas nue of about £48,000, without taking into consideration 
able ce t forward from 1919. Notwithstanding that consider- 
dend cia the board was glad to be able to propose the same divi- 

H onus as last year, making a total of 20 per cent. for thevear. 
cae h DISTRICT ELECTRIC TRAMWAYS CO. (LTD.)—.\ 
declared on i ds of 6 per cent. per annum (less tax) has been 
Cent. for the oe c shares for the past half-year (making 6 per 
-SUSPENSE acc, ear 1913), placing £2,990 to depreciation, writing £1,000 off 

account; and carrying £1,037 forward. At the mecting on 
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Tuesday it was stated that as the company's Bill for the substitution 
of the overhead system for the Dolter surface-contact system had been 
thrown out by the House of Lords, and as they had been notified by the 
Board of Trade to cease using the stud system, they had decided to use 
the Tilling-Stevens petrol.electric omnibuses on the Front line. They 
had now six cars in service and 11 were on order. The new cars were 
running satisfactorily. | 
EALGOORLIE ELECTRIC POWER & LIGHTING CORPN. (LTD.)—At 
the meeting last week the chairman (Mr. E. Pope), after giving an analysis 
of the report and accounts, said the com pany's position was sound, both 
financially and industrially. The preference shareholders were the back- 
bone of the enterprise, and were not well pleased that their dividend was 
reduced to 4 per cent. "Their interest had been first considered by the 
directors in the past ; they had received as dividend £71,800 in cash out 
uf the total sum paid of £73,800 ; they had also received as dividend 
£37,500 in ordinary shares, and thev would not now object to the financial 
position of the company being strengthened. When the debentures had 
been paid off, or the amount outstanding greatly reduced, there would 
come a time when the whole of the ordinary shares might also get a satis- 
factory dividend. So long as operations could be continued in the gold- 
fields, even at a small profit, the demand for power would bo maintained 
There was an improvement in the gross profit during the past quarter of 
£1,082, due to new contracts and to economy in working the plant. 
LISBON ELECTRIC TRAMWAYS (LTD.)—The result of the company's 

operations for the year 1913, after deducting interest and amortisation 
due on the debentures of the “ Companhia Carris de Ferro de Lisboa ” and 
after payment of £25,650 for interest on and redemption of the deben- 
tures of this company and also the payment of London office expenses 
and directors’ remuneration, shows a net profit of £103,686. 6s. ld., 
which, added to £1,637. 10s. 4d. brought forward, gives £105,323. 16s. 5d. 
From this amount £35,000 has been placed to depreciation reserve 
and £5,000 to credit of exchange reserve account, leaving an available 
balance of £65,323. 16s. 5d., out of which the usual preference dividend 
(£25,933. 3s. 8d.) has been paid. In November last the directors paid 
an interim dividend of 3 per cent. net on the ordinary share capital, and 
they now recommend payment of a final dividend at the samo rate, 
making 6 per cent. net for the vear. The balance of £1,749. ls. 7d. has 
been carried forward. During the year further im provements and exten- 
sions have been carried out in the power house which are not yet com- 
pleted, but it is expected that this work will shortly be finished. The 
work of reconstructing and electrifying the lines of the Nova Companhia 
dos Ascensores Mechanicos de Lisboa, in which the company holds a 
considerable interest, was begun in 1913, and it is anticipated that all the 
lines of that system will be in operation before the close of the vear. The 
company has exercised the option of purchase on the Santa Justa 
Elevador (hitherto worked on lease). The further negotiations with the 
municipality in order to arrive at a settlement as to the interpretation of 
certain clauses in the company's contracts, has not so far resulted in a 
fina] solution being reached. 


' PENARTH ELEOTRIC LIGHTING CO. (LTD.)—At the recent meeting the 
report stated that the expenditure on capital account at Dec. 31, 1913, 
was £43,684. 6s. The total annual revenue was £4,627. 13s. 7d.,and the 
working expenses were £3,232. 19s. 3d., leaving £1,394. l4s. 4d. After 
providing £195. 19s. for interest on loans and £717. 3s. 4d. forinterest on 
debenture stock and adding £29. 5s. 10d. brought forward, there remains 
£510. 17s. 10d. The directors recommend that £500 be placed to 
renewals fund, leaving to be carried forward £10. 17s. 10d. 


POTTERIES ELECTRIC TRACTION CO. (LTD.)—The cap:tal expen- 
diture during 1913 was £3,773. 18s. 2d. The total annual receipts were 
£126,590. 4s. Id. ; the traffic receipts (£109.924. 183. 8d.) showed an 
increase of £9,278. 12s. 9d. After deducting all expenses chargeable to 
revenue (including £11,227. 0s. 2d. for debenture and other interest) the 
balance was £38.528. 13s. Id. Adding £545. 9s. 10d. brouzht forward, 
the available balance was £39,074. 2s. 11d. The directors recommend 
that £2,000 be applied to depreciation and reserve and £15,500 to re- 
newals account, and after paying the usual dividend of 5 per cent. per 
annum on the preference shares (£12,259), a dividend at the rate of 34 per 
cent perannum on the ordinary shares (¢8,575) is recommende], leaving 
£749. 2s. lld. to be carried forward. 

RANGOON ELECTRIC TRAMWAY & SUPPLY CO. (LTD.)—The gross profit 
for 1913 was £60,710, making, with transfer fees and interest on deposits 
in London, £60,845 The sum of £12,500 has been transferred to rexerve 
for renewals, £2,000 to special reserve for cables, &c., and the amount of 
net profit carried to balance-sheet is £25,924, making with the amount 
brought forward £26,675. The directors recommend a dividend on the 
ordinary shares of 6 per cent. for the vear (tax free), leaving £1,055 to be 
carried forward. 

RIVER PLATE ELECTRICITY CO. | LTD.)—The accounts for the past vear 
show a n^t revenue balance of £12,201, against £41,175 in 1912. A divi- 
dend on the ordinary stock at the rate of 10 per cent. (the same as last 
year) is recommended, but the carry-forward is increased from £10,416 
to £13,062. 

SUBMARINE CABLES’ TRUST.—The revenue for the financial vear to 
April 15, 1914, amounted to £25,526. 8s. lld. anl the expenses to 
£1,017. 63. 7d., leaving a balance of £24,009, 2s. 4d., to Which is added 
£56. 23. &l. brought forward, making an available balance of £24,065. 5s. 
After providing £16,470 to meet payment of the coupons, £7.555. 2s, has 
been transferred to redem ption furl, leaving a balance of £30 3s to be 
carried forward. Sinte the last report, 65 certificates (exclusive of the 
coupons of reversion) have been redeemed by purchase in the open 
market, absorbing £7,565. 2s. By a resolution of the trustees, £9,700 
Anglo- American Telegraph Co.'s preferred stocka? been sold during the 
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year; part of the proceeds has already been invested in the shares of the 
Great Northern Telegraph Co. and the Mackay Cos. The remainder will 
be invested in suitable securities. The trustees regret to report the 


death of their late colleague, Mr. Kenneth L. M. Anderson, which took 
place on Sept. 13 last. 


WEST APRICAN TELEGRAPH CO. (LTD.)—The revenue for the year 
1913 amounted to £45,915, from which is deducted £17,350. 8s. 11d. for 
ordinary expenses and £12,311. 6s. 2d. for expenditure relating to main- 
tenance of cables, sundry differences in exchange and income tax abroad, 
leaving £16,253. 4s. 11d., to which is added £94. 9s. 3d. brought forward, 
making a total available balance of £10,347. 14s. 2d. The sum of 
£1,037. 19s. 9d. has been provided for income tax, £6,000 has been trans- 
ferred to general reserve, and an interim dividend of 2 per cent. (tax free), 
absorbing £4,621. b6s., was paid in December last. The direetors recom- 
mend payment of a final dividend of 2 per cent. (tax free), making. with 
the interim distribution, 4 per cent. for the vear, the balance of £66. 2s. 5d. 
being carried forward. The directors record with deep regret the death 
of Mr. Robert Kaye Gray, who had been a director of the company from 
its inception. 

WEST COAST OF AMERICA TELEGRAPH CO.(LTD.)—The directors in 
their report for the vear 1913 regret that they are unable to recommend 
the payment of a dividend. The gross receipts during the year amounted 
to £53,645. 16s., against £53,737. 16s. 4d. in 1912. ‘The working expenses 
were £47,586. 2s. 6d., compared with £39,046. 5s, 3d. The revenue 
account shows a balance of £6,059. 13s. 6d., and after providing £6,000 for 
interest on debenture bonds, there remains £59. 13s. 6d., to which is 
added £660. 6s. 2d. brought forward, making a total of £719. 19s. 8d. to 
be carried forward. Owing to the re-adjustment of the international 
traflic proportions the receipts have been sutlicient to pay expenses and 
the interest on the debentures, although the cable sections were inter- 
rupted for a period totalling 114 days, principally due to earthquakes, 
which affected adversely the revenue and materially increased expenses. 

WESTERN UNION TELEGRAPH CO.— The report for 1913 states that the 
gross telegraph and cable carnings were £44,847.800 and miscellancous 
earnings $935,700; total $45,783,500: operating expenses, rents Oo 
leased lines, &e., required $42,327,100. Interest on bonds absorbed 

$1,337,200, leaving $3,234,900. out of which dividends amounting to 
3 per cent. have been paid, leaving a net surplus of $242,700. The 
relations between the American Telephone & Telegraph Co. and the 
Western Union Co. have always remained the same as between two 
entirely independent companics ; the organisations of the two companies 
are entirely distinct and independent, and, with the exception of the 
president and a minority of the directors, they have no officers in common. 
The commercial interests of each company are carefully guarded. As to 
the Government purchase or operation of the telegraphs, the property of 
the company could not be taken without just compensation, and in such 
a case the shareholders should receive far in excess of the market value of 
the shares, The other alternative advanced (to take over the long- 
distance telephone lines and enter into competition with the existing 
telegraph lines for destroying their business) was not only of so question- 
able a character as to be repudiated when its full significance was realised, 
but was so utterly impossible and unworkable as to make it negligible. 

WILLANS & ROBINSON (LTD.)—At the recent meeting the chairman 
(Mr. J. €. Peache), in moving the adoption of the report and accounts, 
said the net profit for the year was £3,782. 9s. 8d., of which £06,981. 10s. 5d. 
is absorbed by the payment of dividend on the “A” and * B" pre. 
ference stock and interest on the funding certificates. 1t was proposed 
to pay a dividend of 10 per cent. on the small ordinary capital, leaving 
£1,678. I7s. 8d. to be carried forward. During the year there was a strike 
in the foundry lasting three months, and that adversely affected. pro- 
duction in other departments, besides causing direct loss of orders for 
castings from outside customers. In that way, besides the direct cost 
of the strike to the company, some thousands of pounds’ worth of busi- 
ness was lost, and although customers were now returning to the com- 
pany, it was a matter of importance that all should realise what a damag- 
ing effect on the whole business was caused by the sudden stoppage of 
work in one department, and that the consequent loss of orders meant 
loss of employment for the workmen. During the year there had been 
a good volume of turbine work and a large increase in the volume of 
Diesel engine work. The output of Diesel engines had exceeded that of 
1912 by some W per cent, One gratifving feature of the Diesel engine 
business was that the orders received were largely composed of repeat 
orders from people who had already installed Willans’ Diesels. But for 
the high price of fuel oil during the vear the sales in England would have 
been better than they were. As it was, a large portion of the sales had 
been for export. The directors were satisfied that the company now held 
a strong position in the Diesel engine business, Apart from turbines and 
Diesel engines, which still formed the largest portions of their business, 
there were other lines of manufactures, more recently introduced, that 
were now steadily becoming a regular part of the business, and were 
promising favourable results. 

WORCESTER ELECTRIC TRACTION CO. (LTD.)—'l'he report for 1913 
states that the total revenue was £18,070, compared with £15,771 for 1912. 
After deducting expenses (including £2.139 for renewals) the balance is 
4.258, Adding amount brought forward, £4,539 is available for dis- 
tribution. ‘The directors recommend that £1,000 be placed to reserve, 
to pay a dividend on the ordinary shares at rate of 34 per cent. for the 
year (£3,339), and to carry forward £200, The net revenue for the vear 
shows anincrease of £1.633,due to the fine summer and to the operation 
of additional motor omnibus services. The agreement with Worcester 
Corporation under which the Corporation maintained the whole of the 
permanent way way for £450 per annum was determined in December. 


NEW COMPANIES, &c. 


NEW COMPANIES. 

FISHER, HUMPHRIES & CO. (LTD.) (135,426).—Reg. April 25, capital 
£90,000 in £1 shares, to take over the portion of the business lately 
carried on by the Horsfall Destructor Co., and now by A. C. Hutt at the 
Atlas Works, Pershore, and to carry on the business of mechanical. 
electrical, agricultural and general engineers and contractors’ steam, oil 
and internal combustion engine manufacturers, machine and boiler 
makers, &c. Private company. First directors are Col. H. E. M. 
Lindsay, C.B., A. P. James and A. C. Hutt. Reg. office: Atlas Works, 
Pershore, Worcs. 

VOLTA INSTRUMENT CO. (LTD.) (135,461)—Reg. April 27, capital 
£2,000 in £1 shares, to prdmote as a going concern the business of elec- 
trical measuring instrument makers at Putney, to carry on the business 
of electrical engineers, contractors, manufacturers of and dealers in electric 
fittings, switchboards, switches and gear. telephone and telegraph 
apparatus, dynamos and motors, &c., and to adopt an agreement with 
C. A. West and D. Watson for the acquisition of certain inventions 
relating to electrical instruments. Private company. First directors 
are C. A. West and D. Watson (both permanent). F. A. Fowler is the 
first secretary. Reg. office: 78, Sheen-lane, East Sheen, S.W. 


LIMITED PARTNERSHIP. 


TRICKET & CO. (576).—Reg. April 24. Electrical and general engi - 
neers, 130, Norwood-road, Surrey. Partnership from April 24, 1914, to 
continue until determined by six months’ notice. General partner: F. J. 
Tricket, above address. Limited partner: B. R. Tomlinson, 37, 
Half Moon-lane, Herne Hill, S.E., contributing £200 in cash. 


RECEIVERSHIP. 


AISH’S STORES (LTD.)—S. R. Pettitt, Wilts and Dorset Bank-cham- 
bers, Bournemouth, ceased to act as receiver on Nov. 25, 1913. 


CITY NOTES. 


ope 


MEMORANDA (May 6).—Bank rate 3 per cent. (since Jan. 29, 1914). 
Price of silver, 27!d. per oz. Consols 741—751 for money and for 
account. Consols Pay Day, June 2, Stock and Shares Continuation 
Days, May 12 and 26. Ticket Days, May 13 and 27. Pay Days, 
May 14 and 28. Mining Shares Carry Over Days, May 11 and 25. 


BOMBAY ELECTRIC SUPPLY & TRAMWAYS CO. (LTD.)—4 dividend 
on the ordinary shares at the rate of 6 per cent, per annum (tax free) for 
the year 1913 has been declared, 

CALCUTTA ELECTRIC SUPPLY  CORPN. (LTD.)—During the four 
weeks ended Feb. 27, 1914. 996.753 units were delivered to consumers, 
compared with 790,198 units in the corresponding four weeks of 1913 ; 
and during the four weeks ended March 27 there were 1,125,083 units,. 
compared with 890,782 units. 

CITY OF BUENOS AYRES TRAMWAYS CO. (1904) (LTD.)— The directors 
have declared a dividend of Is. 3d. per share (being at rate of 5 per cent. 
per annum), less tax, for the quarter ended March 31 last. 

COLOMBO ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.)— 4 dividend 
of 10 per cent. (tax free) is recommended for the year 1913, carrving for- 
ward £6,840. ‘Phe sum of £20,000 has been transferred to general reserve 
and renewal fund. 

CONSOLIDATED DIESEL ENGINE MFRS. (LTD.)J— A circular has been 
issued to the shareholders of the Consolidated Diesel Engine Manufac- 
turers stating that, after the issue of the circular on March 6, giving the 
preliminary figures of the valuation by Messrs. Wheatley Kirk, Price & 
Co., of the works at Ghent, the directors, on April 10, held a conference 
with some of the larger shareholders, when the outlines of an arrangement 
for the provision of the necessary working capital were considered. 
Negotiations for the carrying out of this arrangement were begun, and 
are still in progress. The delay which has taken place in completing 
them has, it is stated, been unavoidable, but the directors hope to place 
the completed scheme before the sharcholders at an early date. 

EAST LONDON RAILWAY.—The coaching and goods traftic receipts of 
this railway, as rendered by the Railway Clearing House, for February, 
1914, were £3,465 (compared with £2,574 for February, 1913). The 
total receipts from April, 1913 (when electrical working commenced) to 
February, 1914, inclusive, were £40.528 (compared with £33,520 from 
April, 1912, to February, 1913, inclusive). 

MADRAS ELECTRIC TRAMWAYS (1904) (LTD.)—The company’s traffic 
receipts for the fortnight ended April 15 were R.34.504 (increase: 
R.7,738). Aggregate receipts from Jan, 1 R.202,730 (increase R.17,359). 

MELBOURNE BLECTRIC SUPPLY CO. (LTD.)—The directors announce 
that, in view of the fact that the company’s earnings foreshadow the 
maintenance of the dividend of 10 per cent. paid on the consolidated 
ordinary stock last vear, thev have decided to equalise the interim and 
final dividends, and have accordingly declared. an interim dividend for 


the half. year ended Feb, 28 at the rate of 10 per cent. per annum (tax 
free), payable June 2. l 


VICTORIA FALLS & TRANSVAAL POWER CO. (LTD.)—The net eaanings 
of the company (including those of the Rand Mines Power Supply Co.)- 


for the quarter ended March 31 were £122,319. 
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Undue Preference at Long Eaton. | 


Lasr Tuesday Mr. Justice SARGANT gave an important 
judgment in the case of the Attorney-General v. the Long 
Eaton Urban District Council. The evidence has been 
given in a previous issue of ‘THE ELECTRICIAN, and the pre- 
rent judgment will be found in another column. Briefly 
it may be. said that the Long Eaton District Council has 
a small station, but is fortunate in possessing a very good 
power load, its power consumers consisting of lace manu- 
Íceturers. The tariff is somewhat varicd, depending upon 
the use to which the energy is put, and the number of units 
consumed. It includes a flat rate of 34d. per unit for 
lighting, except of factories ; 3d. per unit, falling to 2d. per 
unit, for lighting factories; and lastly, 2d. per unit for 
power or heating, falling to Id. per unit if the consumption 
Is between 4,000 and 6,000 units per quarter, and ?d. per unit 
above 6,000 units. No difficulty occurred until the end of 
1911 when the Council decided that in the case of factories 
which did not use electrical energy for lighting the price 
per unit for power should not fall below ld. per unit. It 
appears that a number of factories were using gas for 


lighting purposes, and as a rcsult of this new tariff the Gas 
Company lost a good deal of busincss. It is not surprising, 
therefore, that the latter looked round for a remedy, and the 
present case is the result. The transaction may be put in a 
nutshell by saying that by means of this new tariff the 
Council charged a lower price for power to a consumer who 
diminished his load factor by taking a supply for lighting 
than to one who uscd energy for power purposes alone, i.e., 
at a higher load factor; in other words, they charged less 
for what, under the same conditions, cost them more. This 
is obviously an unsound financial policy, for the use of gas 
by a consumer does not alter the cost of supplying a 
given quantity of electrical energy. It is not surprising. 
therefore, that judgment was given against the Council, it 
being held that there was a breach of both sections 19 and 
20 of the Electric Lighting Act of 1882, which stipulates 
that there must not be preference. We suggest that the 
policy followed by the Council was altogether short- 
sighted. In our opinion, it is far better to give con- 
sumers a free hard. So long as electrical energy is uscd for 
a definite purpose, ard is paid for on that understanding, 
there should be no question whether the consumer uses other 
systems of light and power. Any regulations of a throttling 
character are irksome, and will be strongly resented. Besides, 
the powers of an electricity undertaking should not, as 
pointed out by Mr. CARPENTER in our correspondence 
columns, be used for the purpose of stifling competition. 
We can afford to do without that sort of thing. We sub- 
mit, therefore, that any other policy than one of freedom in 
use only does harm in the long run, and we trust that other 
supply undertakings will take the present lesson to heart, 
if they are thinking of adopting what may be termed penal- 
ising tarifis. In some quarters there seems to be a tendency 
to become alarmcd at this judgment, but this attitude 


is wholly unwarranted. 
— e 


The Bachelet “ Flying Railway." 

THERE has been so much popular excitement during the 
last few days over the so-called. flying railway of Mr. E. 
BACHELET that we cannot pass over this subject in silence. 
As far as general details are concerned these will no doubt 
be familiar to our readers long before this note appears. 
Briefly, the electrical method adopted may be divided into 
two parts—namely, that required for raising the mass, and 
that requircd for traction. The vehicle is raised by means 
of a series of altemate-curient magnets beneath the vehicle, 
and traction is then effected bv having solenoids through 
which the vehicle passes, and which are switched on and 
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off at the appropriate moment. 
that is claimed is freedom from friction. 
levitation part of the project, a similar scheme was shown 
years ago in the United States, but, of course, the friction 
still remained an obstacle. With regard to electromagnetic 


repulsion, this also has been known for very many years, the 


principle being discovered independently by Prof. J. A. 
FLEMING and Prof. Ermu Toomson. An article by Prof. 
FLEMING was published in THE ELECTRICIAN in 1887, in 

which it was shown that a copper disc sets itself edgewise in 


a coil traversed by an alternating current. This was shown 


for Prof. FLEMING by the late Dr. SHELFORD BIDWELL at a 
meeting of the Physical Society in 1887, and in the same 
year Prof. ELimu THomson gave a lecture on “ Novel 


Phenomena of Alternating Currents,” in which the repul- 
sion of a metal ring was exhibited. His apparatus was 
shown at the Paris Exhibition in 1889, and was described by 
Prof. FLEMING in a lecture before the Royal Society of Arts 
in May, 1890. This lecture was also republished by THE 


. ELEcTRiCciAN. The phenomena were further described bv 


Prof. FLemrna in 1891 at the Royal Institution, when copper 
rings were shown floating in the air. | 


comer sparsa 


LEAVING, however, these somewhat theoretical demonstra- 


tions of 25 years ago, which early work the present inventor 


admits to some extent, we come to the question whether 
such a method is of any practical importance. By having a 
series of alternate-current magnets along the track a vehicle 
can be raised so that friction is reduced to a minimum 
though it is obvious that some sort of guide would be 
necessary on account of unstable equilibrium, and therefore 
some mechanical friction would still remain. The amount 


of energy required for levitation, as is well known 


, is 
large. 


Figures given by Mr. BACHELET in regard to this 
are somewhat slender and contradictory, and it is difficult to 
get any serious data on which to consider his proposition. 
We understand, however, that the model vehicle shown 
weighs 40 lb., and that '' levitation " requires at least eight of 
these magnets to be energised at one time, and that each of 
them takes 10 amperes at 210 volts. It is also stated that 
1 kw. is required to levitate 5 lb., which statement is not 
altogether in agreement with the first. In regard to the 
traction part of the proposition, it is assumed that the energy 
here is negligible. We quite admit that the friction on the 
track may be eliminated, but that on the guides would still 
exist. The important point, however, seems to have been 
forgotten that when we come to really high speeds (and the 
inventor speaks of 300 miles per hour) air resistance becomes 
far more important than ordinary track resistance. There 
are many other problems, such as heating due to eddy 
currents, braking and stresses on gradients, the difficulties 
of overcoming which in practice will be obvious to our 
readers. All these problems are left by Mr. BacHELET to 
the engineer to solve. When finally we know that trains 
can be transported electrically for an expenditure of, say, 
50 to 60 watt-hours per ton-mile where the stops are not 
very frequent, the absurdity of regarding this method of 
traction as a commercial proposition will at once be apparent, 
even if we neglect the exceedingly high capital expenditure 


The obvious advantage 
Apart from the 
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that would be necessary on the track. We are pleased to 
see the daily press taking an interest in engineering and 
sclentific matters, but it should be remembered by our 
lay contemporaries that they assume a great responsibility 
in handling such questions, and they should see to it that 
they do not mislead the public by publishing statements 
that can only give an entirely wrong impression. It can 
scarcely be said, for instance, that they have properly 
informed the public as to the present possibilities of the 
Bachelet railway. : 

Standardisation of Frequency. 

IN this issue we publish two interesting proposals with 
regard to the standardisation of the frequencies used in 
electricity supply work. One of these comes from the . 
United States, which may be termed a highly electrified 
countrv, and the other from China, where up to the present 
electricity supply has been very nearly non-existent, ex- 
cept in the neighbourhood of the larger towns where Euro- 
pean influence has been felt. As will be seen from perusal, 
the proposals are similar in character. Mr. C. W. STONE, 
who considers the matter from the American point of view, 
suggests that 25 and 60 should be employed as standard 
frequencies, the former to be used for railway working and 
the second for more general purposes. Where direct-cur- 
rent railways are concerned, the higher frequency, he con- 
siders, would give rise to no difficulties on the transforming 
side. Mr. SToNE brings forward a large number of weighty 
arguments in favour of his proposal, and it is evident that 
he is in favour of going a step farther than he feels it is pos. 
sible to do at the present moment and to standardise the 
one frequency of 60. Electrical engineers generally are likely 
to be in favour of a single frequency for general purposes, 
but whether there will be such general unanimity on the 
frequency chosen is open to doubt. It appears to us that a 
frequency of 50, being double that which is usual for traction, 
presents advantages over 60. One difficulty is, of course, 
to change over systems where other frequencies are already 
in use, and it would seem that here China is a particu- 
larly useful country for standardisation of this kind. Our 
readers will see, from the letter which appears in our 
correspondence columns, that the Engineering Society of 
China is going much farther than frequency alone in stan- 
dardising electricity supply, and are applying the same 
idea to systems and pressures. But the interesting point 
is that they are not strictly standardising the frequencies. 
They suggest, in fact, that both 50 and 60 should be used. 
It is evident that they prefer the former, and they admit 
that the latter is only adopted te fall in with American 
prejudices. It is hard to see why these prejudices should 
be considered and why 50 should not be firmly adopted. 
Undeveloped China is an excellent field for standardising 
electricity supply, and we are glad to see that such a sen- 
sible course is being taken, but it is therefore all the more 


important that every effort should be made really to stan- 
dardise and not to go merely half-way. 


Lon d 


Electrical Definitions, 


ON another page we publish a further series of definitions 
by the Sub-committee on Nomenclature of the International 


THE ELECTRICIAN, MAY 15, 1914. 


011 


Electrotechnical Commission. Some of these are of interest 
and are, perhaps, open to criticism. After the correspon- 
dence between Dr. R. T. GLAZEBROOK and Prof. S. P. 
TuowPsoN, which appeared in our columns some few 
months ago, our readers will be interested to find that the 
resistance of a conductor is defined as the quotient of the 
P.D. between the terminals of the conductor by the current. 
Nothing is said about the elimination of any E.M.F.s that 
may be in the circuit, or about the constancy of the result. 
The statement that a circuit is in resonance when the 
oscillations produced in it have the frequency of the natural 
oscillations in the circuit seems to err on the side of brevity, 
for one naturally feels that resonance implies resonance 
with something. Passing on to the definition of sulphate, 
this does not seem to be altogether happy. It is defined 
as follows: “ In a lead accumulator the formation on the 
plates of a sulphate of lead which is inactive and hinders 
the action of the cell.” The active material is generally 
looked upon as lead and lead peroxide, and we do not at all 
understand why the definition should imply that sulphate of 
lead is ever active. Itis in any case inactive, the important 
point being whether it is easily reducible or only reducible 
with difficulty. If the latter, it is known as “sulphate,” but 
there is no question of activity or inactivity. We doubt ifthe 
definition of time-constant will prove to be of much utility. 
It is as follows: “ When the rate at which a function is 
diminishing equals the function multiplied by a constant 
quantity, the reciprocal of this quantity is called the time- 
constant.” This may satisfy the mathematician, but we 
do not think it will be welcomed by anyone else. The 
definition of the transformer which limits this apparatus to 
transformations at the same frequency will soon require 
modification, though for practical purposes, at the moment, 
it may be allowed to remain as it stands. Lastly, we notice 
that the Committee favours the term “ virtual” rather 
than "effective" in dealing with alternating currents. 
There may, perhaps, be good reasons for doing so, but the 
latter term seems to be more straightforward. It may also 
be remarked that the term “ wattless ” is described as a 
term used in the United States by some, but strongly dis- 
approved of by many, a disapproval which is, apparently, 
not shared by the Committee. It will be admitted, of 
course, that definitions are always rather contentious 
matters, and must always remain open to differences of 
opinion. In any case, however, it is useful to have this 
series issued with some authority. 

The Royal Society Soirée. 

Last year, in dealing with the exhibits at the Soirées of 
the Royal Society, we referred to the lack of novel exhibits 
of physical interest. At the Soirée last Wednesday evening 
we were sorry to find this tendency still more marked. There 
was scarcely an exhibit of purely physical interest which had 
not already been seen at one time or another. It will be 
admitted, however, that the exhibits although lacking in 
novelty were not lacking in interest. One of the few 
devices which had not been previously seen was that of 
Prof. C. V. Boys for blowing large soap bubbles. What 
may, perhaps, be described as the blow pipe includes a small 


injector, so that the air carried into the bubble is very much 
more than that which is supplied by the lungs, and the 
device is so made that the bubble is fed with solution from a 
number of points, thus giving favourable conditions. We 
were interested to see the experiments by Mr. W. A. D. 
Rupee on electrification by dust storms, to which reference 
was recently made in THE ELECTRICIAN. It was certainly 
surprising to see the great ease with which electrification 
was produced by blowing a little powder or dust into the 
air, even at a considerable distance from the apparatus 
for collecting the charge. A sensitive little micro-balance 
made of quartz was shown by Mr. F. W. Aston for determin- 
ing the densities of small quantities of gases. The Cam- 
bridge Scientific Instrument Co. showed an'aerodynamic 
balance for experimental investigation of the stability of 
aeroplanes—an apparatus which is somewhat complicated, 
and which we hope to describe in a later issue. With 
regard to other exhibits Dr. J. G. GRAY showed his gyro- 
stats, Mr. S. CowPER-CoLEs showed examples of electro-de- 
position of lead, Mr. C. R. DARLING exhibited his experiments 
on liquid jets, and Mr. R. ArPLEYARD showed his apparatus 
for experimentally measuring logarithmit and hyperbolic 
functions. We think it may be said that the most interest- 
ing exhibit, though not purely physical, was the display of 
instantaneous colour photographs on Paper given by the 
Polychromide Co. Photographs are taken by means of a 
three-plate camera, and three films are printed giving 
positives on gelatino-silver emulsions corresponding to the 
red, yellow and blue. Thereis no dyeing, the colours being 
obtained from the silver salts that are used. The films 
are so thin that when they are superimposed a remarkably 
fine result is obtained, notwithstanding that no trans- 
mitted light is used. 
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Celluloid Manufacture and Storage.—The Home Secretary 
gives notice that at the expiration of 40 days from May 12 he 
will make regulations to apply to factories and workshops in 
which articles wholly or partly made of celluloid are manufac- 
tured or stored. Copies of the draft regulations can be ob- 
ur from H.M. Chief Inspector of Factories, Home Office, 

ondon. 


*Paragon" System in America and Germany.—Wr. 
W. P. Durtnall informs us that he has been granted patents in 
the United States for his " Paragon " system for ship pro- 
pulsion, railway traction and other industrial purposes. This 
is the result of a patent case which Mr. Durtnall recently 
contested in America, where a well-known European railway 
engineer was endeavouring to get American patents for. the 
“ Paragon " system. Also, we understand, the German patents 
have just been granted for his constant-pressure internal- 
combustion engine, and an important development of his 
" Paragon " suburban railway electrification idea is to be ex- 
pected shortly. The advantages claimed for this are that no 
power station is required and that rapid acceleration. and 
recuperation of energy are possible, together with a reduction 
of axle weights, accompanied by lower operating costs, 


Cable Interruptions. Date of Interruption. 
Latakia—Palura io iée etes save eva oa vec oed aao May 26, 1910 
Scalanuova—SNamos ,......eeeeeeee eene nnn April 21, 1912 
Marmariza—Rhodes ........... erect tenen April 21, 1912 
Poulocondore— Pontianac ......65+.esecescecescccees July 5, 1912 
Jamaica—Colon ......... eese eene eren June 9, 1913 
Cape St. James— Poulocondore..................... Dec. 7, 1913 
Tangier—Ceuta iere eren Feb. 15, 1914 
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Danish Royal Visit—We are informed that the King of 
Denmark honoured the Great Northern Telegraph Company 


with a visit to their station and offices at St. Helen’s-place, 
Bishopsgate, London, yesterday (Thursday). 


Smoke Abatement.—A Departmental Committee has been 
appointed hy the President of the Local Government Board to 
consider the present state of the law with regard to the pollu- 
tion of the air by smoke and other noxious vapours and its 
administration, and to advise what steps are desirable and 
practicable with a view to diminishing the evils still arising 
from such pollution. The Committee will consist of the Right 
Hon. Russell Rea, M.P., Mr. H. Brevitt (town clerk of Wol- 
verhampton), Prof. J. B. Cohen, F.R.S., Col. H. Hughes, 
C.B., C.M.G. (a former Lord Mayor of Sheffield), Mr. J. F. 
MacCabe (an Inspector under the Local Government Board for 
Ireland), the Right Hon. Lord Newton, Capt. H. R. Sankey, 
Messrs. B. Duncomb Seli.. (General Manager of the Machinery 
Users’ Association), Mr. P. C. Simmons (London County Coun- 
cil), E. D. Simon (Henry Simon, Ltd., Manchester), Bailie W. B. 
Smith (Glasgow Corporation), Mr. H. O. Stutchbury (Local 
Government Board), Mr. Christopher Turner and Sir Aston 
Webb, C.B., with Mr. E. A. Faunch, of the Local Government 
Board, as secretary: | 


 Nicelausso Boilers at Southend.—On the invitation of 
Messrs. J. & A. Niclausse a large number of engineers paid a 
visit to Southend-on-Sea last Friday to inspect two ` Britnic ” 


, boilers, which have recently been installed in the electiicity 


works, in place of part of the original steam-raising plant. 
These boilers are complete with superheaters and mechanical 

stokers of the same make and are each fitted with a Green 
economiser. They have been erected by the British Niclausse 
Boiler Company. The working pressure is 160 lb. per square 
inch, the capacity being from 25,000 Ib. to 35,000 Ib. with a 
superheat of 150°F. The heating surface of each of the boilers is 
9,100 sq. ft. and of the superheaters 1,076 sq. ft. The general 
arrangement of the Niclausse boiler is already familiar to our 
readers and it will be remembered that its characteristic feature 
i3 the circulating tube inside the evaporating tubes. Briefly, 
the boiler now comprises a compact bunch of short straight 
tubes connected at one end to a drum by a single row of headers, 
the tubes being closed at the other end. The headers are 
divided into two compartments, and the tubes are fitted with 
an internal tube, so that the water flowing down the front side 
of the headers feeds by means of the internal tube the back end 
of the evaporating tube, which delivers its steam and hot water 
to the drum via the rear compartment of the header. This 
circulating arrangement is, moreover, perfected by the simple 
method adopted to ensure the feed water first entering the 
upper rows of tubes where it is heated to steam temperature, 
and thereby purified so that no depositing of impurities can 
take place in the tubes. The stoker is fitted with separate com- 
partments for trapping the green fuel and fine ash, and operates 
with low-pressure forced-draught fans which deliver into the 
hoppers under the grate. : It is claimed for this stoker that the air 
can be regulated in correct proportion to the thickness of 
the different zones of the fuel hed. Tests carried out recently 
with this type of boiler show that, when burning 18-5 Jb. of 
French briquettes per square foot of grate area, more than 13 lb. 
of water was evaporated per pound of coal from and at 212?F., 
the thermal efficiency reaching nearly 91 per cent. Under 
forced draught and burning 46 Ib. per square foot of grate area 
the evaporation was 10-8 Ib. of water per pound of coal. 


Current Topics. 

Subjects of current interest dealt with in this issue include 
the following :— ` 

Mr. H. G. Dovaey contributes an article on “ Autoiaatie Fuse 
Testing Machine " (p. 223). 

The fifth of a seric3 of articles on “ The Compulssvy Purchase of 
Electricity Undertakings " app2a/3 on p. 230. 


We conclude our description of the “ Elezivicity Supply of Paris " 
(p. 217). 
An abstract of a Pape: on “ Some Modem Methods of We ding." 
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read hy Mr. T. T. Heaton bofore the Institution of Mechanical Engi- 
neers, is given on p. 214. 


A Paper by Mr. C. W. Stone, on “ The Standardisation of Fre- 
quenoies," appears on p. 220. | 
.. A complete list of electrical terms and definitions has now been 
issued by the Institution of Electrical Engineers. We give on p. 221 
those (with initial letters from R to Y) which have not already ap. 
peared in THE ELECTRICIAN, a 


Our Leading Article deals with the new edition of the Model | 
General Conditions of Contract which has recently beea published 
by the Institution of Electrical Engineers (p. 228). 


Some interesting load curves recently obtained at the L Street 
Station of the Edison Electric Tluminating Co. of Boston, Mass., 
are given on p. 235. 


Companies’ Meetings and Rica eS of thc following 
companies are reported: Anglo-American Telegraph Co., Bridg- 
water & District Electric Supply & Traction Co., Eastern Telegraph 
Co., Eastern Extension, Australasia & China Telegraph Co., Hind- 
head & District Electric Light Co., Rangoon Electric Tramway & 
Supply Co., River Plate Electricity Co., Submarine Cables Trust, 
United River Plate Telephone Co., West Coast of America Telegraph 
Co., and West African Telegraph Co. The Directors’ reports 
abstracted include those of the Alderley & Wilmslow Electric Supply 
Co., Brisbane Electric Tramways Co., British Thomson-Houston 
Co., Constantinople Telephone Co., Electric Construction Co., 
Imperial Continental Gas Association, Kent Electric Power Co., 
Shanghai Electric Construction Co., Sunderland & District Electrio 
Tramways and West London & Provincial Electric Supply Co.. 
(pp. 246-250). — 

Parliamentary. — The proceedings of a House of Lords Select Com- 
mittee on the Manchester Corporation Bill and a House of Commons 
Select Committee on the Dublin Electricity Supply Bill are reported 


— 


OBITUARY. 


PauL HEROULT.— It is with great regret that we record the death 
of M. Paul Héroult, the famous French metallurgist and enginecr. 
This occurred on Saturday last from typhoid fever on board his yacht 
at Antibes. He was in his 53rd year. M. Héroult was born at 
Thury Harcourt, Normandy, and after receiving his early education 
locally, studied metallurgy at the Ecole des Mines in Paris, His 
name first became known in 1887 when he patented his process for 
the manufacture of aluminium, and the same year he became manager 
of the Société Métalurgique Suisse of Neuhausen, who erected a plant, 
driven by a 500 H.P. turbine, to manufacture metal by this process. 
This process was gradually adopted in France, Germany and England. 
In 1899 he turned his attention to the production of ferro-chrome, 
ferro-silicon and ferro-tungsten, which he made in an electric furnace, 
and it was thc suc:ess of his experiments in this direction that 
suggested to him the application of the same idea to the manufac- 
ture and refining cf iron and steel. He also invented an electric are 
furnace for making high-grade steel which was largely used by the 
United States Steel Trust and by British steel manufacturers M. 
Héroult has been recently engaged in Chicago and California on the 
solution of many problems connected with the electrical smelting 
of steel and its production for rails and other similar purpozes. 

GEORGE Conaty.—We regret to record the death of Mr. George 
Conaty, consulting engineer, of 109, Colmore-row, Birmingham, at 
the age of 53. Mr. Conity was for several years manazer of the City 
of Birmingham Tramways Co., which held the majority of the city 
tramways under lease from the Corporation until the end of 190s. 
He also had charge of a number of tramway undertakings in the 
neighbourhood, totalling altogether 105 route miles. He was 4 
member of the Institution of Mechanical Engineers, and in 1901 was 
President of the Birmingham Association of Mechanical Engineers. 


Henry Enpacorr.—The death is reported of Mz. Heary Endacott, 
town clerk of Hove. Mr. Endacott entevod the sezvice of the Hove 
Improvement Commissioners in 1874, and becam? town clezk when: 
the town secured its Charter of Incorporation in 1893. Th last 
transaction with which he had to deal was the acquisition by the ` 
town of the undertaking of the Hove Electric Lighting Co. He 
was 08 years of age. 


' APPOINTMENTS VACANT AND FILLED. 


A telephone eazinsor is wanted as laboratory assistant in larg? 
works. Seo advertise neat. 

A lecturer in physics and a lecturer in applied mathematics are 
required at Victoria College, Stellenbosch (South Africa). Salary 
£300. Three years’ agreement. Applications by May 22 to the Secre- 
tary, Office of High Commissioner, 32, Victoria-street, London, 8. W. 
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BEGE 


There will shortly be vacancies for two assistant inspectors of 
wireless telegraphy in the Post Office. Candidates should be 
between 25 and 28 years of age, be graduates in physics or electrical 
engineering (preferably with post graduate experience in electrical 
laboratory or workshop, &c.), and must have had practical ex- 
perience of wireless telegraphy and electrical engineering. Salary 
£200, rising to £350 by increments of £15 a year, and then to £450 by 
inerements of £20. Applications to the Secretary, G.P.O., London, 
E.C., by 3lst inst. See an advertisement. 

Tonbridge Urban Council require à working engineer (with know- 
ledge of electric pumping) at their sewage works. 
to 42s. per week, with house. Applications (on prescribed form) to 
the Clerk by May 25. 

A lecturer in physics is required for King’s College for Women, 
Kensington-square, London, W. Particulars from the Secretary, 
Home Science Dept., at the College. Applications by May 23. 

Teachers of physics and clectrical enginecring, and chemistry 
and metallurgy are required for Smethwick Junior Technical School. 
Salary in both cascs £170, rising to £200, per annum. Applications 
to the Seerctary for Education, Council House, Smethwick, by May 26. 


An engincer, to take charge of electrical and other plant, is required 
by the Guardians of St. George-in-the-East (London). Forms trom 
the Master of the Workhouse. Applications to the Clerk, Rairc- 
etrcet, Old Gravel-lane, E., by 10 a.m. May 21. 


On Monday Walsall Corporation unanimously confirmed the 
appointment of Mr. H. A. Howic (deputy manager of Sheffield 
Electric Supply Department) as borough clectrical engincer at a 
commencing salary of £500 per annum. 

Stockport Corporation have appointed Mr. R. H. Leo (resident 
engineer) cs chief assistant engineer of their clectricity d>parimoent. 


INSTITUTIONS AND SOCIETIES. 


Association of Supervising Electricians. A general meeting of 
this Association was held at St. Bride’s Institute, London, on 
May 7th, when the rules of the Association, which had been formu- 
lated by a committee appointed at the inaugural mecting, werc 
considered. 

lt was decided that the headquarters should be at St. Bride's Institute. 
The membership of the Association is to be confined to foremen, super- 
vising en ineers and managers in the clectrical contracting trades. The 
subscription was fixed at 10s. per annum, payable 2s. 6d. quarterly in 
advance, with an entrance fee of 5s. on nomination for London mem bera. 
Country members, who permanently reside and whose business address 
is outside a 20 mile radius of headquarters, are to be admitted at 5s. por 
annum, payable in advance. Honorary members are cligible at a sub- 
scription of not less than one guinea per annum. It was resolved thas 
a benevolent fund should be formed, ani honorary members’ subcrip- 
tions and all special donations should be placed to a reserve fund available 
for the benefit of members requiring assistance. It wa3 also decided to 
in a register of vacant situations, and to insert advertisements in the 
trade journals for all members when out of employment. A resolution 
was unanimously passed that tho Association should no: take part in 
any trade disputes. Th» general rulos, together with nomination pipers, 
may be obtained from the Hon. Secretary, 14, Pulbozough-road, South- 
fields, London, S.W. 

Association of Consulting Engineers,—The annual general meeting 
of this Association will be held at Caxton Hall, Westm 'nstez, oa 
Monday, May 25th, at 4:30 p.m., when the report of the committo? 
and the accounts for the past year will be presented. 

Institute of Metals.—At the annual May lecture of this Institute, 
delivered by Prof. E. Heyn, of Berlin, on Tuesday last, the lecturer 
stated thas few persons were conscious of the enormous amount of 
thought bestowed on the question of soundness of materials and of 
the numerous hidden dangers involved in the intricacy of structural 
material. Certain structural members might fail even without 
being subjected to stresses in service. For instance, it had often 
been Observed that condenser tubes made out of brass cracked 
simply when stored up in the yard. The author said that he had 
made a special study of the phenomena connected with internal 
strains, investigating their causes and devising a method for measur- 
ing thelt amount. He dealt specially with the internal strains pro- 
duced by cold working of metals (cold drawing. cold rolling, cold 
hammering, &c.). ` He showed that by these operations under un- 
favourable conditions internal strains might be sct up in structural 
members which came close to their resisting power, so that even 
trifling additional strains caused by external forces or other circum- 
stances (scratching of the surface, unequal heating or cooling, slight 
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corrosion hy certain agents which were contained in the atmosphere 


or by ogrtain paints) might lead to unforeseen fracture. He dis- 
"Ud the means for removing or diminishing such dangerous 
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internal strains, and illustrated his lecture by numerous examples 


taken from the domain of practical engineering. 


Faraday Soeiety.—On Wednesday evening this Society gave a 
dinner to Prof. Paul Sabatier, end Prof. Svante Arrhenius and 
several other well-known workers in tke domains of physics and 
chemistry. The chair was taken by Sir Robert Hadfield, F.R.5., 
who, in proposing the toast of the guest of the evening, Prof. Sabatier, 
dwelt upon the importance of his work in catalysis. The toast was 
seconded by Dr. T. M. Lowry, F.R.S., who referred to the encourag- 
ing way in which the Faraday Society had been honoured by eminent 
guests from the Continent. Prof. Sabatier replied briefly, after which 
there were several short speeches of a more or less informal character. 


Electric Vehicle Committee. —A meeting of the committee was 
held at the Institution of Electrical Engineers on April 24th, Mr. 
R. A. Chattock presiding. Mr. E. W. Curtis, junior vice-president 
of the General Vehicle Co., Long Island, U.S.A., was clected à mem- 
ber during his stay in England. It was also decided to invite Mr. 
Beauchamp, engineer and manager of the West Ham Corporation 
clestric supply undertaking, and Mr. K. Bowen, director of the 
;Cedes Electric Traction Co., to become members of the committe-. 

With regard to the recent recommendation of the committee as to 
clectric supply tariffs for battery charging. it was reported that a number 
of undertakings had already signified their decision to come into line 
with the suggested tariffs. 

A suggestion had been received from Mr. Warrilow of THE ELECTRICIAN 
for a demonstration of electric vchicles in Birmingham on the occasion 
of the Incorporated Municipal Electrical Association’s Convention in 
Juns, and it was resolved to recommend to the council of the Incorporated 
Municipal Electrical Association that arrangements be made for this 
purpo:c. . 

Furiher consideration was given to the design of thestandard charging 

plug in connection with carthing contacts, maximum carrying capacity, 
&c. <A design for the earthing contact was provisionally approved and 
this contact is to be fitted to a plug ready for the committee's inspection 
at the next meeting. As to maximum carrying capacity, it was decided 
to have heating tests made, the acting hon. secretary of the Technical 
sub-Committee, Mr. J. Christic, undertaking to make tests for this pur- 
pose. 
The Technical sub-Committee has been considering the possibility of 
standardising battery trays, but there appear to be difficulties, and they 
decided to obtain, through the British Electrical and Allied Manufacturers’ 
Association, the views of battery makers as to the feasibility of, as a 
commencement, staniardising the height and width of lead battery 
plates. Other matters such as publicity, battery charging voltages, 
operating costs, &., received further consideration. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, May 15th (to-day) 
i JUNIOR INSTITUTION OF ENGINEERS. 
8 p.m. Mecting at 39, Victoria-stroe:, London, S.W.  Lecturette 
on “ A Few Notes on the Dosign of Surface Condensing Plant,” 
. by Mr. W. V. Freo5 y. 
WEDNESDAY, May 20th. 
Rovav SOCIETY oF Arts. 
8:39 p.m. Meeting at John-strect, Adelphi, London, W.C. Paper 
on ths “ Channel Tunnel anl its Early History," by Mr. J. C. 
Hawkshaw. l 
THUR3DAY, May 21st. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
ó s EE Gea»ral Meeting a? Victoria Embankment, London, 


FRIDAY, May 22nd 
PHysicau SocikETY OF LONDON. 
à p.m. Meciing at the Imperial Colleze of Science, Imperial In- 
stitute-road, South Kensington, S.W. Agonda: Papers on 
" Volatility of Thorium Active Deposit.” by Messrs. T. Barratt 
and A. B. Wood; ‘‘ The Passage of a-Particle; through Photo. 
graphic Films," by Mr. H. P. Walmsley and D-. W. Makower ; 
“On a Null Method of Testing Vibration Galvanomceters, by 
Mr. S. Butterworth ; and * Experiments with an Incandescent 
Lamp," by Mr. C. W. S. Crawley and Dr. S. W. J. Smith, F.R.S. 


LONDON ELECTRICAL ENGINEERS. .' 

Officer Commanding, Licut.-Col. H. M. Leaf. 
The following orders have been issued for the current week :— 

Monday, May 18th, '' A ” Company.— Infantry Drill, 7 to 8 p.m. Tech- 
nical Instruction, 8 to 10 p.m. 

Tuesday, May 19th, '' B " Company.—Infantry Drill, 7 to 8 p.m. Tech- 
nical Instruction, 8 to 10 p.m. 

Wednesday, May 20th, all Companies.—Rating Examination, 7 to 
10 p.m. Annual Course of Musketry, Purfleet Rifle Ranges. 

Thursday, May 21st, “ C " Company.—Infantry Drill, 7 to 8 p.m. Tech- 
nical Instruction, 8 to 10 p.m. 

Friday, May 22nd, “ D " Company.—Infantry Dall, 7 to 8 p.m. Technical 
Instruction, 8 to 10 p.m. 

Saturday, May 23rd.—Healquarters will 
12 noon. 


bo opened from 10 a.m. till 
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SOME MODERN METHODS OF WELDING.* 
BY T. T. HEATON. 


The methods of welding the author proposes to describe are quite 
different from the old blacksmith's method, and for certain classes 
of work produce far superior results to any that the blacksmith can 
attain. Often welds can be made which no blacksmith could under- 
take. Broadly, the systems may be divided into two: (a) Electric 
welding, in which the heat required is produced by the electric cur- 
rent; (b) gas welding, in which the heat is produced by a gas or 
mixture of gases. These divisions may be subdivided, as in both 
cases there are variations both in method and in means. In electric 
welding, the chief variations are as follows : (1) The electric arc, as 
in the Benardos system and its variants; (2) the system invented 
by Mr. Arthur Strohmenger, and owned by Messrs. Slaughter & Co. ; 
(3) the contact system, as in the Thomson-Houston method, the 
Pontelec, the Helsby and the Allgemeine Elektricitits Gesellschaft. 

l. The Benardos system, if properly adapted to the work to be 
done, and with the plant well designed for generating, distributing 
and regulating the current, is practical, simple and effective. It 
demands a direct current of about 90 volts. The quantity of cur- 
rent used depends on the thickness to be welded, and may in ordi- 
nary practice range from 200 to 500 amperes. The work itself forms 
the positive pole of the arc, and a rod of carbon the negative pole. 
By this arrangement. the greatest amount of heat is in the weld, a« 
the positive pole is the hotter. Where a number of welders are em- 
ployed, it is necessary that the current shall be supplied in such a 
manner that one welder shall not affect the arc of another. This is 
effected very simply by generating in a compound-wound dynamo 
of ample capacity, and the machine should be slightly over rather 
than under-compounded. By this arrangement an increase of load 
does not lower the voltage. In a well-designed machine the voltage 
scarcely varies, provided the engine driving it is efficient to maintain 
its speed. The arcs are arranged in parallel, and each arc is provided 
with a regulator to adjust the current to the work to be done. The 
rod of carbon forming-the negative electrode is fastened in an insu- 
lated holder of light construction. The workman holds tliis in his 
hand, strikes the arc by placing the carbon in contact with the work. 
and manipulates it so as to spread the arc and heat the work at and 
near the point to be welded with what is described as a soaking heat. 
‘When the welding heat is attained, the work is hammered or not 
according to circumstances, Screens with coloured glass windows 
are used to protect the eyes and skin of the workman from the effect 
of violet rays. Another system which comes under this class is the 
Zerener process. This is an arc-welding system which was intro- 
duced by Dr. Zerener, of Berlin, some 20 years ago. In this there are 
two carbons in the same holder, and there is a magnet which deflects 
the arc produced between these two carbons downward on to the 
work. No current passes through the work at all. There have 
been modifications of this system. The object is to maintain a 
constant voltage in the arc by having a constant length of are. In 
the Benardos process the length of arc varies slightly as the workman 
moves the carbon nearer to or farther from the work. There is, 
however, in practice, no disadvantage in this. 

2. The Strohmenger-Slaughter system is worked with either 
direct or alternating current. Alternating is, the author believes, 
preferred. The voltage is not very high, and its amount, within 
limits, not important. He has seen 85 volts used with direct and 
220 volts with alternating current, both effective. The quantity of 
current depends on the work. The parts to be welded are placed in 
juxtaposition, and an electrode is laid upon and along the welding 
line. This consists of a soft iron rod covered all over, except at the 
extreme ends, with a flux which may be constructed chemically to 
suit the metal to be welded. Contact is made between the work 
and one end of the electrode, which fuses by a series of arcs along the 
welding line, melting the electrode into the work and coating the 
weld with a vitreous flux. It is claimed that this flux prevents 
oxidization. It flakes off when the metal cools. This system is 
interesting. The author understands that it is used with success in 
the welding of rails and their repair by building up worn places, but 
he has no experience in it beyond experimental demonstration, 
carried out to see whether it would supersede efficiently and econo- 
mically other systems in use. 

3. Electric contact welding is performed by machinery. The 
Thomson-Houston process was introduced into this country about 
20 years ago, and with it the pieces to be welded are fixed in a 
machine, one immovable and the other in a slide-rest. The piece in 
the movable slide is pressed by means of the screw against the other, 
and a very heavy alternating current, the amount depending on the 
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* Paper read before the Institution of Mechanical Engineers on Feb, 20. 


area of the weld, is passed through. The electrical resistance of 
the joint causes a rise of temperature to welding heat, and the-mov- 
able piece is pressed forward until a complete union is made. A 
little hammering is sometimes applied to finish the joint. This 
system is applied to the welding of hoops for the tyres of cart, &c., 
wheels, angle irons and other comparatively heavy sections, and also 
wire down to small dimensions. The voltage is very low, only about 
2 to 4 volts. The current per square inch is about 16,000 to 20,000 
amperes. A more recent method of contact welding is also per- 
formed by machinery, but in a different manner, and it is rather 
delicate in its adjustment as to time and current in relation one to 
the other. The voltage at the welding point is low. In thin work 
about 6 volts is used, and the current, which is alternating, is also 
low, but the amount depends on the thickness of the pieces to be 
welded. Under this system there are spot welding and roller welding. 
In spot welding the work is laid upon a fixed copper contact- pieco 
or electrode. When placed in position a second, movable, electrode 
is pressed upon it immediately above the fixed electrode. Current 
is then switched on, and in passing from one electrode to the other 
heats and welds the work. The current is sometimes cut off auto- 
matically and sometimes by hand. In roller welding the system is 
similar, except that the electrodes are rollers which grip the work 
overlapped between them, heating and welding it as it travels. This 
system requires good quality metal ; it should be homogeneous and free 
from scale or dirt. The adjustment of the time the metal is between 
the electrodes and the amount of current required to produce the 
necessary welding heat and no more within that time are somewhat 
difficult to estimate. It is, however, quite a practical system, and 
can produce most remarkable results in good welding. The greatest 
care must. be exercised to produce these results with regularity. The 
spot welds are not continuous and are like a series of rivets without 
rivet holes or heads. They can be made continuous by a series of 
spots overlapping one another. The roller welds are continuous. 
The Pontelec system is spot welding and is similar to the above. : But 
in this system a small disc is placed between the pieces to be welded 
immediately between the electrodes, and the disc is crushed down 
into the weld. It is claimed that this disc tends to concentrate the 
welding heat at the weld more thoroughly than with ordinary spot 
welding. This contact welding is very economical in labour for 
small thin work. It requires skilful attention to keep everything 
properly adjusted. 
Gas WELDING. 


The beat is produced by a mixture of gas, of more or less good 
calorific value, with oxygen. The gas is led from its source of supply 
through a flexible pipe into a burner, held in the hand of the operator, 
and oxygen is also led into the same burner in a similar manner. The 
pressure of the gas and of the oxygen is regulated with suitable appa- 
ratus. The proportion of gas and oxygen is adjusted by opening or 
closing their respective inlet.valves on the burner, and means are 
provided in the burner to prevent back.firing. The gas and oxygen 
issue from the burner through a small orifice at the mouthpiece. and 
are ignited with a match, the proportions of the two being adjusted 
until a clew flame shows itself in a fine point. The work is heated 
by this flume at the welding point and soft iron (or other metal 
according to the kind of metal being welded) is melted into the joint 
to increase its thickness and therefore its strength. With regard 
to the gas used for this class of welding, the author thinks the best is 
acetylene, but other gases are used in conjunction with oxygen, 
namely, benzol vapour, coal gas and hydrogen, the last being used 
more especially on the Continent, but acetylene, oxygen and coal gas 
can be used together. Acetylene and oxygen, however, form as good 
and effective a mixture as can be desired. Of the various systems 
referred to herein, the author regards electric arc welding and oxy- 
acetylene welding as the two systems most suitable for general appli- 
cation, and the rest for special work. In some classes of work the 
electric arc is the more suitable, and in others the oxy-acetylene 
system, while in some cases both systems are equally applicable. 
Each is more economical in its own sphere. Owing to the lower 
temperature, the oxy-acetylene flame is better for thin work than 
the electric arc, because the risk of burning the metal is not so great. 
The temperature of the electric arc has been calculated as about 
7,500°F., but will vary with amount of current, while the oxy-acety- 
lene flame is about 6,000°F. In the author’s opinion, the electric 
heat must be far more effective, however, because it is produced 
within the work itself, whereas the heat of the gas flame is applied 
entirely from outside. Where the work is suitable for the electric 
arc, welds can be made far more quickly than by the oxy-acetylene 
flame. The proportions of the two gases in welding vary somewhat, 
but should be in the neighbourhood of 1-5 volumes of oxygen to | 
volume of acetylene. This proportion is given by Mr. Murray, and 
agrees approximately with the author's own experience in practice. 
The character of work done varies very largely. The electric are 18 
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used successfully in the repair of steel castings in which, for instance, 
blow holes may be effectively filled up. 

Both systems are used in the welding of mild-steel plates, steel 
barrels and drums, steel tanks of all shapes and sizes, compressed- 
air receivers, steam boilers, in their manufacture and in their repair, 
steam piping and fittings of all sizes, angle and tee irons and other 
sections ; the welding of bosses or flanges into vessels. Receptacles 
for highly infl&mmable and searching liquids are made in many 
thousands every year for petrol, bisulphide of carbon, acetone, &c., 
and are quite free from leakage or evaporation. The welds are 
capable of withstanding high pressures, indeed the author's firm 
have made welds in gas cyclinders which have successfully withstood 
a pressure of 4,000 Ib. per square inch, and welds in mild-steel tube 
jin. thick by lin. diameter inside which have withstood an hydraulic 
pressure of 6 tons on the square inch— 20 tons on the metal. They 
.are entirely unsupported as against the pressure. It is clear that 
these welds must be sound and homogeneous. It is necessary to 
- point out that this is not amateur work. To weld properly and to 
make the joint sound throughout, skill and training are required, 
together with knowledge how to apply the system as well as how to 
design and prepare the work for being welded. Much depends on 
the kind or the quality of the material, which is generally steel or 
iron, For the generality of this work mild steel made by the Siemens- 
Martin process or wrought iron cannot be excelled, and the steel 
should be very soft and low in carbon to get the best results. Besse- 
mer material is not so good, as it varies greatly in the samc piece, 
and, therefore, often much internal stress exists in it to begin with. 
The advantage of the kind of welding referred to herein is that, un- 
like the ordinary blácksmith's work, it is possible to be sure of a 
_sound homogeneous weld. The weld is built up from its foundation, 
, and in most cases can be seen and its soundness and strength ensured 
always provided it is properly and intelligently done. The author 
has heard the argument advanced that in electric or gas welding the 
result depends on the individuality of the workman. To a certain 
extent this is true, as it is true of most mechanical operations. Ina 
weld, however, there is this difference from some other kinds of work, 
that a defect is not always apparent. With proper training and 
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Table I.—Chemical A nalyses. 
Electrically welded. 


Acetylene welded. 


Unwelded | Welded | Unwelded 


dis Welded 
metal. joint. meta]. joint. 

. Per cent. | Per cent. | Per cent. | Per cent. 
Silicon o.i. 0-009 0-003 0-009 0-002 
Carbon ..................... 0-15 Trace 0.15 + Trace 
Sulphur..................... 0-025 0-020 0-085 0-071 
Phosphorus. ................ 0-068 0-043 0-068 0-067 
Manganese — À—— 0-64 0-27 0-49 | 0-34 
Iron (by difference)...... 99-108 99-664 99-198 ' 99-520 
— els. d 100000 | 100-000 1100000 | 100-000 _ 

Table II.— Mechanical Tests on Mild Steel y in. thick. 
| Electrically welded. Acetylene welded. 
Welded joint. Welded joint. 
— Un- Un- — 
jwelded. | Trans- | Longi- | welded. | Trans- | Longi- 
3 verse. | tudinal. verse. |tudinal. 
Elastio limit, ton mpra wr 
ari. n. 15-20 117-60 | Nil 11:6 ! 1160 | Nil 
per sq. in | 
ir weight, |, 6.65 J |2400— | 25-60— 1 18.24 =| 23-20 = 
^, V908 per sq. in 90% | 960, |f 29141| 78.89; 100-20; 
CobWaetion — of : : | 
ates, per cent, f| 5729 | Nil Nil 46-66 | 49-60 | Nil. 
‘Bétension on 4in., l 

percent. [2916 | 500 | 0-50 | 2633 | 1350 | 425 
‘Eatension on 2in., Í |. | 
^. percent. [39033 | 702* | 1-00t | 33-66 |2200} | 8-00 


Table ITI. — Mechanical Tests on Two Strips of Siemens-Martin Mild 
Steel Sheet $ in. thick, by Mr. Jenkins. 


t 


Maximum lo -4. | Exten. :Reduc- 


ed Are —— sion | tion 
pane | S On , Per ‘on 4in.| of |. Remarks. 
"E peor 8q. in. length. | area. 
In. |Sq.in| Tons. Tons. y | of y 
i 0185| 406 , 21-95 ` 32.03| 29:63 | Original. 
25 1498 |. | 1865 | 3-59 { 19-41. - | f Electrically 


84289, 10793 | 523 welded. 


* Broke in weld T Brok i 
. roke outside gauge length. 1 Broke clear of wehl, 
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adequate supervision, however, and a suitable test, there is no reason 
at all why full confidence should not be felt to a much greater extent 
in electric'or gas welding than in blacksmith's welding. 

The author has tested steel-barrels by hydraulic pressure with 
ends quite flat and only 2 mm. thick by 214 in. diameter, and they 
begin to leak at a pressure of about 65 lb. to 70 lb. per square inch, 
The flat ends push outward so as to tear the weld in this case, which is 
simply a fused weld made by the electric arc ; the ends being flanged, 
fitted into the body, hooped inside and outside with light steel hoops, 
and the weld made by fusing the four thicknesses, body, flange of 
end, and two hoops together, to a depth of about jin. to jin. The 
thickness of body j in., inner hoop } in., flange of end 2 mm. and 
outer hoop 4y in. At the author's works, there is a vertical steam- 
boiler working at 80 Ib. per square inch, and all welded by the electric 
arc or by gas. Hundreds of boilers have been repaired by both pro- 
cesses, and their lives prolonged for years in consequence. All these 
examples go to show that these systems of welding are practical, 
reliable and worthy of confidence in every respect. Naturally, the 
character of the metal at the weld is changed to some extent. It 
loses some of its ducility and some of its strength, but loses far less 
than does a blacksmith's weld. Many tests have shown that 89 to 
96 per cent. of the original strength of metal can be relied on in the 
electric weld. It has been said. but quite wrongly, that the electric 
welding hardens the metal by filling it with carbon from the electrode. 
For example, in welding mild-steel the fierce 
heat of the electric arc burns out all the impurities, more or leas, 
including carbon, and leaves the metal at the weld purer iron. 1f 
any hardening effect has ever been found, it has been due to bad 
manipulation or to the fact that the metal was never of a properly 
weldable quality, or the polarity was wrong. The Tables show the 
effects of the welding upon the metal. For these analyses, drillings 
were obtained from the plates themselves and also drillings from 
the welded joints. The plates were tested mechanically, both longi- 
tudinally and transversely along the welded jointe, and for compari- 
son the unwelded metal. The results of the mechanical tests of the 
unwelded metal are the mean of three lota. "The pieces of material 
were prepared at the works of the Steel Barrel Co., at Uxbridge, and 
were of Siemens-Martin open hearth steel } in. thick. One of the 
strips tested (Table III.) consisted of the original material, and the 
second one was a piece cut from the same sheet, cut into two and 
electrically welded at the.joint.. This material was of a somewhat 
softer nature than that referred to in Table 1I. | : 
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CURRENT-LIMITING REACTANCES ON LARGE POWER 
SYSTEMS. 


We give below an account of the discussion which took place 
at Manchester on Messrs. K. M. Faye-Hansen and J. S. Peck's 
Paper on this subject. An abstract of this Paper appeared on 
p. 1046 of our issue of March 27 :— | 


Mr. A. E. McKzNziE said it was now generally recognised that re- 
actances in some part of a large generating station were highly desirable 
as a means of reducing the disastrous effects due to short-circuits on 
feeders and "bus bars. In laying out a new system most engineers would 
agree that the correct place for reactance was in the ’bus-bar sections, 
because the feeders and generators should be so arranged that there was 
very little interchange of power between the different sections. In the 
case of extensions having taken place over many years and larger units 
added, it was a difficult matter to decide where reactances should be 
placed, as under certain conditions very great interchanges of power 
might take place. It was best, in his opinion, in such circumstances to 
place the reactances in the generator leads, so as to limit the short- 
circuit current on the generators to seven or eight times the normal. 
Care had to be taken, however, to ensure that the rotor windings would 
withstand the overload necessary to compensate for the drop in pressure 
across the reactances. The authors had rather magnified the effects of 
short-circuits on feeders. During the last 10 years at Stuart-street, 
Manchester, 90 per cent. of the faults on the system had originated 
one phase. If proper balanced protection was fitted to each of the feeders 
then in nearly every case the feeders would be brought out.without much 
damage. Faults such as these seldom developed into shorts between 
phases if the neutral was earthed through a resistance. The same re- 
marks applied to generators with balanced protective gear. In the case 
of a new system, it seemed desirable to build the generators and trans- 
formers to have the necessary reactance in themsefves instead of a sepa- 
rate piece of plant. | 

Mr. S. J. Watson said it did not seem right to run plant with an output 
of 80,000 kw. to 100,000 kw. on one set of "bus bars, as even with react- 
ances certain conditions might be set up which would result in disaster. 
Further information regarding cost and losses in resistances would be 
useful, as this would be by no means a light matter and might tend to 
restrict their use. 1t appeared very important to ensure that generator 
windings would withstand heavy short-circuits. Higher reactance in the 
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thus keeping the current within the limit of circuit-breaker design. 


"the ‘bus-bar voltage would fall to approximately zero. 
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generators themselves could be obtained at the cxpence of regulation and 
the prime cost was lower. 

` Mr. W. TALLENT BATEMAN said reactances :hould be considered more 
Írom the point of view of switchgear protection, since a switch might be 
called upon to interrupt the current from :everal generators in parallel. 
The largest type of oil switch was not capable of dealing with a greater 
momentary short-circuit capacity of about 250,000 kw., so that when 
this figure was excceded 1cactance was estrential. : A type of reactance 
t witch used successfully by the American Westinghouse Company con- 
tisted virtually of two oil switches, onc of which had a reactance in teries, 
coupled in parallel. The single switch operated first, leaving the second 
twitch and reactance in series, and finally the second switch operated, 
The 
:peaker wished to know the approximate voltage across the generator 
terminals during a short circuit when a reactance was u: ed in teries, since 
What diminution 
in the final value of the short-circuit current was due to the fixed react- 
ance? In the case of a short the current would fall from the instant of 
t hort-circuit to approximately 23 times full-lcoad due to armature reac- 
tion, cddv currents, &c., and he would like to know what effect the ex- 
ternal reactance had upon this latter part of the current curve. 

Mr. H. A. Ratcuiry said the ‘ doubling ” effect appeared similar to 
that obtained when switching on transformers, and it would be interest- 
ing to know if this was of sufficient importance to up:et calculations 
relating to the effective reactance of acircwt. If the effect was the same 
as with transformers, did it depend upon the previous magnetic history 
of the circuit, or was it of the same order for air and partial iron circuits. 
O ne great advantage of external reactance coils was that under abnormal 
conditions the mechanical and electrical strains in a circuit were pre- 
sumably greatest where the reactance was greatest, and reactance coils 
could be more easily constructed to withstand these strains than gene- 
rators. The possibility of varying the reactance of external coils was 
also an advantage. Would the presence of iron reduce the instan- 
taneous reactive effect of the coils under short-circuit conditions ? It 
was frequently supposed that reactance in a circuit increased switching 
difficulties, but the speaker thought the modern high-tension otf switch 
could deal better with pressure rises than heavy current ruskes. 

Dr. G.. W. WORRALL said that whilst reactances in the generator 
circuit would certainly limit the rise of current at the source there would 
be a danger of reduced 'bus-bar pressure. "'Bus-bar reactances also gave 
rise to errors in the switchboard instruments unless the Continental practice 
of having the instruments on another floor of the building were adopted. 
The most scrious objection to the use of these reactances was the intro- 
duction of another link into the existing chain of weaknesses. 

: Mr. R. BLACKMORE said that he had experienced a great deal of 
trouble due to short-circuits on mains and generators, and all the devices 
tried hitherto had introduced more trouble instead: of avoiding it. In 
addition to end-connection trouble on turbo-generators the speaker had 
encountered breakdowns due to local heating of the laminations between 
rotor and stator during short-circuit. - The two circuit-breaker method, 
which introduced a reactance after the first breaker had operated, was 
unsatisfactory, as the initial rush was not mct by the reactance and 
damage ensued. - The speaker appealed for a device which would save 
switchgear and mains, and not introduce more trouble. 

Mr. D. B. MELLIs elaborated upon the fact that a reactance coil to be 
efficient should have practically constant induction for all values of 
current passing. When iron was employed within the coil it would soon 
become saturated, and the induction density would fail to he propor- 
tional to the applied ampere-turns. Armature reaction was not of much 
value for keeping back instantancous short-circuits ; only armature self. 
induction, which was controlled by the induction density possible in the 
iron within the windings, could be so kept back. For this rcason it 
appeared that in no case could safety be ensured without external re- 
actance, the coils of which should be as free from ironas possible. The 
use of reactance coils normally short-circuited was not to be advocated. 

Mr. Eustace Tuomas said the principal importance of the ure of 
reactances arose from the following considcrations : That machines were 
not safe against the stresses of short-circuit ; that oil switches as now 
made were not safe protectors of the plant installed under emergency 
conditions ; and that by limiting the amount of current that eould flow 
if a feeder or generator broke down, a shut down might be avoided. 
The Paper was a manufacturer's Paper, and as the design and construc- 
tion of machines and oil switches had been entirely in the hands of 
manufacturers, this admission of weakness would be felt by users of large 
electrical plant to be most scrious and noteworthy. Better regulation 
could be obtained now with much larger units and systems than for- 
merly, and it was agreed that higher internal reactances must be em- 
ployed. Also better clamping and support for end connections of 
armature coils was required and perfectly possible. It was not tco much 
to ask that any modern machines should have enough internal reactance 
and well supported coils to withstand, with a reasonable factor of safety, 
the stresses of infrequent shorting. . The lack of safety in modern oil 
switches was a much more serious matter, and it appeared that manu- 
facturers were trving to see how small they could make appliances upon 
which the ultimate safetv.of plant costing hundreds of thousands of 
pounds depended. A very moderate cxtra expenditure of both money 
and space would do a great deal and would not be grudged. The speaker 
was satisficd that bad shorts in the station itself could be almost entircly 
eliminated by adopting certain simple and easily available precautions. 
With strongly built machines having sufficient internal reactance, and 
with suitable oil switches, together with the precautions against shorts 
referred to, the addition of reactances would still add a little to the 
safety of a large station. The reactances would have to be well built 


and have the phases well separated. otherwise a greater risk would be 
introduced by the possibility of their failing themselves. 

Mr. 8. FERGUSON considered that reactances should be placed directly 
in the generator leads. A 2-milo length ot 0-15 sq. in. cable was as 
effective in limiting the current on a 6,000 volt system as a 3 per cent. 
reactance coil. Feeder rcactances were certainly useful in preventin 
the fall of 'bus-bar pressure in the event of a short on a feeder, but the 
cost was scarcely warranted in view of the rare occurrence of feeder shorts. 
Generator reactances also reduced the strain on the switchgear of tho 
whole system. The speaker considered that the expression “ breaking 
capacity.’ as applied to oi] switches, required better definition, as the 
ability of a switch to operate satisfactorily on a definite size of plant was 
influenced largely by the inherent reactance of the generators, also the 
value of the external rcactances. 

Dr. E. RosENBERG said that in the early days of electrical engincering 
there was no need for artificial reactance. The generators regulated 
hadlv, and it was difficult to maintain the voltage with full load current. 
The same problem occurred with transformers, which were built with 
considerable leakage between high and low-tension windings, causing a 
great drop on the low-tension side, with a constant voltage on the high- 
tension side. Also a considerable voltage drop occu:z«ed in the cables. 
The regulation of generators, transformers and cables had been improved 
and safeguards had been introduced which added possibilities of new 
trouble. For the present no doubt these additional reactance coils were 
necessary in order to limit tbe effects of short-circuits ; but they had not 
come tostay. Reactances had previously been introduced for paralleling 
alternators, but design had improved ro as to dispense with such addi. 
tions. Generators were now built which could withstand the effects of 
short-circuit (not necessarily any number of shorts). The cumulative 
effect would arise not only on the end connections, but under certain 
conditions in the rotor, especially if excited from "bus bars with consider- 
able resistance in series. Transformers were now designed to stand dead 
short-circuits. Extremely clote regulation had been done away with 
by increasing thc internal impedance from 1 per cent. to about 4 per cent., 
and the short-circuit current had consequently been reduced from about 
100 times to 25 times normal. Additional reactance in the line was 
necessary because present-day cables had such an extremely low reac- 
tance, and it was to be remembered that before the advent of three-core 
cable people used single-core cables, and the possibility remained of getting 
a feeder with a moderate amount of inherent reactance by using cither 
single-core cable throughout or a combination of single and three core. 
Of course, the iron armouring in the manner adopted for direct-current 
single-core cables would not be used, but the problem of effective sheath- 
ing could be solved. A natural reactance would then be obtained, also 
increased safety between phases. 

The AUTHORs, in reply, agreed with Mr. McKenzic in stating that it 
was very difficult in the case of extensions to decide where reactances 
should be placed and also how to arrange them. This was one reason 
why care had been taken in the Paper to avoid laying down rigid rules 
regarding the position of reactances. Whilst feeders and generators 
usually broke down first to earth, it was to be remembered that a good 
number of faults were duc to mechanical damage. Subsidence of soil, 
for example, might produce heavy shorts between phases, and no pro- 
tective gear yet devired was quick enough in operation to deal with such 
a case, and reactance in the circuit had to be resorted to. Where trans- 
formers were used in series with generators it was satisfactory to put the 
necessary reactance in the transformers. Mr. Watson had advocated 
dividing up the supply of big stations, and while this was a question fcr 
station engineers the tendency at present was to build large stations and 
connect to the same "bus bars. ‘The authors were convinced that there 
were good economical reasons for this tendency and believed that the 
capacity of gencrating stations would get larger and larger. Regarding 
the size of reactance coils, the 720 K.v.a. reactance coil mentioned would 
correspond to a 20,0C0 K.v.4. alternator. The cost was certainly a 
serious matter and was comparatively high on account of the necessity 
not only for dealing with the normal continuous rating but also the 
kilovolt-am pere on short circuit which, of course, was much higher than 
the normal kilovolt-ampere rating of the generator itself. Taking the 
kilovolt-am pere rating of such a reactance coil, the cost would be in the 
neighbourhood of that of a transformer of 5 to 10 times the capacity. 
The losses in reactance coils were very small indeed. , Under normal 
conditions reactance coils of between 5 and 10 per cent. of the alternator 
capacity gave from 2 to 4 per cent. loss, so that on the generator itself 
only a part of 1 per cent. reduction in efficiency occurred at full load, and 
as the load diminished the loss went down in proportion to the square 
of the current. Generators could be made to withstand short circuits 
by introducing more reactance into the generators, but the regulation 
was made wore. Regulation was not an important feature in largo 
generating stations, as fluctuations in load were : mall and regulation was 
usually obtained automatically. It was truc that a cheaper generator 
and also one with higher efficiency could be built where regulation wa4 
not so important. As stated by Mr. Batcman, reactance coils were 
largely cmployed for the protection of switchgear and to limit the duty 
of switches: This would lower the cost of switchgear to rome extent, 
and, furthermore, it was to be remembered that in some cases the capacity 


of sirgle switches had been reached. "The two-breaker method limited i 
the current, but the same result could be obtained using one switch with , 


auxiliary contacts. The authors considered that the breaking capacity 
cculd be brought up to anything required at present, but it involved 
expensive switchgear, and the reactance coi] had not only to protect tho 
switches but also to keep up the voltage on the other parts of the system 
during the fault. The voltage at the generator terminals with a reactance 
coil in series with the alternator would depend upon the relative armeture 


t 


THE ELECTRICIAN, MAY 15, 1914. 


217 


eeactance and external reactance and would probably be about half 
voltage. Mr. Ratcliff referred to the so-called ‘‘ doubling effect” and 
thought this was the same as met with in transformers. There was one 
<lifference, namely, tha‘ in transformers the “ doubling effect " meant 
double saturation, whereas with air it meant double the current. With 
iron near saturation the current might increase to many times thc normal, 
but with air or iron far away from saturation the current as well as the 
flux would only be doubled. Replying to Dr. Worrall, reactance coils 
were in use with the London Electric Supply Corporation, London County 
Council, and on the North-East Coast. Instruments placed near the 
“bus bars would be affected by the stray fields and the introduction of air 
reactances coils accentuated this danger. Regarding the question of 
resonance, the probability was not increased by the introduction of 
reactance coils. The authors assured Mr. Blackmore that by putting in 
reactances it was possible to a certain extent to limit the current under 
short-circuit conditions and the switches could take care of it, and that 
the burning out of cable would be less severe. Reactance coils certainly 
introduced another link into the system, but this was not a serious objec- 
tion, Mr. Mellis stated that no iron should be used in these reactances. 


$$$ ————— — 


The authors did not agree, and considered that if the iron was kept v ell 
away from saturation it would behave as well under short circuit as unc er 
normal conditions. Regarding the forces acting on alternators m«n- 
tioned by Mr. Thomas, reactance coils considerably diminished these 
forces, but alternators could be made to withstand short circuit. It was 
certainly advisable to have very ample oil switches, and this with the 
generator strengthened would reduce the number of places where react- 
ance coils were required. It would not be wise to design a big station 
without reactance coils unless it could be laid out with transformers 
designed to give the necessary reactance. In reply to Mr. Ferguson the 
rating of ‘bus bar reactances was, of course, a very difficult matter to 
express. Inthe Paper the total capacity of the ’bus bar section had been 
taken. The authors considered that for ’bus bar reactances it was much 
much better to limit the size of tho reactances to the size of the ’bus bar 
sections rather than to that of the alternator, as there might be one or 
even 10 generators on that section, and the action depended entirely on 
the full output of the section. Regarding capacity of switches, probably 
the best way would be to state the kilovolt-ampere, which could be broken 
without rendering the breaker unfit for service. 


ELECTRICITY SUPPLY IN PARIS. 
DETAILS OF A GREAT UNIFIED SCHEME. 


(Concluded from p. 179.) 


SWITCHGEAR. 


The high-tension switchboard is placed in a special three-floor 
building parallel to the machine room (Figs. 2 and 13). It has 
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. Fic. 11.—Dracram or HiGH-TENSION CONNECTIONS. 


heen installed by the Société Industrielle des Téléphones. The 
“perating gear is concentrated in a central position (Fig. 12) 
situated opposite the centre of the machine room. The engi- 
neer-in-charge has his office here, and can 
ep an eye on all the controlling gear. 
Photographs of various portions of the 
Switchgear installed are given in Figs. 12 
to 19. Views of the artificial liquid load, 
the voltage regulators and the alternator 
testing panel were given in Figs. 8to 10 of 
our last issue, l | 
As Stated above, the Nord station 
Contains eight alternators. and these are 
connected to 32 outgoing feeders through 
two Systems. of ‘bus bars. These bars 
= divided in the middle, and the two 
es thus obtained can be connected 
a means of a special selector switch of 
* Temote control electrical type. This 
arem, provides what may be 
Pons two half stations, in which the 
M Urn supplying one half can, in 
thé: Mas be arranged to supply the 
a ach alternator is protected by 
ety apparatus, consisting of a voltage 
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| limiter of the continuous flow type, and a reverse current relay 


in the circuit connecting the alternator to a special group 
of bridging bars, whence connections can be made to one or 
other of the two systems of main 
Q Q bars by means of two maximum cut- 
out switches with time limit relay 
| | | devices. The 32 feeders have each 
a cross-sectional area of 4 by 0:15 
sq. in., and are connected in groups of 
four on to the main bars as shown in 
Fig. 11. Each feeder is controlled by 
switches and maximum cut-outs. The 
bridging bar corresponding to each 
group of four feeders is also controlled 
by two maximum cut-out switches. 
On each feeder a Wurtz voltage limiter 
of the multiple type, with carborun- 
dum resistances mounted in series, is 
connected between each wire and 
earth. 

In the regulator circuit corresponding 
to each alternator the following safety 
apparatus 18 connected: A maximum 
voltage relay which prevents the 
l action of the regulator when the latter 
is cut oif from the main bars by the operation of one of the 
main switches. This regulator, which is supplied from 
a transformer connected across the main bars, would under such 
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circumstances cause the alternator voltage to increase indefi- may be connected through sectionalising switches. - This-speci 

R A : : : : . ; € Special 
nitely if the relay did not come into operation. There is system of bars is connected to a liquid rheostat capable 
besides a maximum current relay which prevents the action of Of absorbing 15,000 k.v.a. at 12,300 volts. In order that the 


another system of bars, supplied from a static booster grou 
| with a variabl 10 of i 7} : 
ariable ratio of transformation, has been provided. The 
feeder being tested is only ccnnected to the main bars when the 
voltage has gradually been raised to normal without any fault 


feeders may be tested under a progressively increasing voltage. 
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slider is operated by 
& continuous current 
at 220 volts, which 1s 
obtamed from the 
battery circuit in the 
gub-station. In order 
that the angular dis- | $i 
placement of these 
regulators'shall be the 
same when a number 
of machines are con- 
nectedy in parallel 
each servo-motor 1s 
fitted with a Routin 
synchroniser fixed on 
thesame shaft. These 
synchronisers are Sup- 
plied from two 
single-phase transtor- 
mers, which step the 
voltage down from 
12,300 to 220 volts. 
In order to test the 
alternators under 
load a special system 
of "bus bars has been 
provided . to. which, |" 
any of the machmes 
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being detected (see Figs. 8 and 10 in our last issue). 


Fic. 14 —INTERIOR VIEW OF GALLERY SHOWING MACHINE PANELS. 


Fig. 13 shows the arrangement adopted by the Société Indus- 
trielle des Téléphones to carry out the scheme which we have 
just described. It will be noticed that the high-tension gear 
! occupies three floors of a building 33 ft. broad by 420 ft. long. 
| The disconnecting switches for the machine bars and for 


. PE l | dividing each group of four feeders are placed side by sid 
the regulator in case of short-circuit. Otherwise the regu- ; the upper floor. The floor immediately mln rere 


lator would tend to increase the alternator excitation, owing tu | for the main 'bus b 

| . | ips , g ars, for the machine bars and for the feeder 
the fall in voltage due fo the short-circuit. The rheostat | bridging bars. In addition to the switchgear which we have 
eiements in the exciter fields are arranged in 119 sets, and the ; mentioned above a main switch is connected in each of the 32 
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outgoing feeders. 
These switches are 
placed on the floor of 
the building above 
the cable gallery, and 
are all of the same 
type. The alternator 
switches have a nor- 
mal current carrying 
capacity of 800 
amps. while the 
feeder switches each 
have a capacity of 
200 amps. It should 
be noted that each 
of these switches 
consists of four 
separate unipolar ele- 
ments. There is & 
double break on each 
pole, and the vertical 
throw of the brush 
is 16 in. The switch 
is closed electrically 
by means of two 
electromagnets with 
a vertical core. 
operat? 
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simultaneously, through cranks, pinions and levers, on to th? , way as to form an arc of a circle (Figs. 14 and 15). The gear for 
horizontal arm carrying the brushes for the four poles. The | controlling the feeders, sub-station and the test circuits is also 
basement also contains the test bars for the machines and placed in the arc of a circle facing the other direction. A 
feeders, together with their switches, which are remote con- | rheostat for testing the alternators is contained in a special 

building of its own. At the end of the engine room where the 

converters are is a low-tension switchboard. This carries the 
| switchgear and measuring apparatus for the converters, posts 
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7j, Fie. 18.—Back View or MAIN SWITCHES SHOWING ISOLATING 
ARRANGEMENT. 


Fic. 16. —Vigw or H.T. SWITCHES 


trolled. In a neighbouring chamber are fixed the voltage- | and batteries. A regulator switch with 22 notches and a capa- 
limiter for the feeders, and in series with each limiter is an city of 2,000 amps. is worked electrically from this board 
inductive resistance made up of carborundum pedestals. — 4 | and serves each battery of accumulators. These notches, as 
| well as the charging and discharging ’bus bars, are arranged 

| horizontally. The notches are connected to the charging bar 
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Fic. 17.—Tue Hion-TeNsioN 'Bus BARS SHOWING SECTIONALISING 
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Fic. 19.— Back OF T4E FEEDER SWITCH PANELS. 


All the control gear for the alternators and feeders is brought through a double-spread brush fixed on to a special carriaye, 
together to a central operating position above the machine which can be displaced horizontally along a shaft. Electro- 
room ; the eight alternator panels are placed in front in such a magnets, which are operated from a distance, allow this shaft tu 
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be given a double longitudinal displacement around its axis of 
rotation, the latter being capable of turning 90 in the space 
corresponding to that between two live sections. 

Water-drop lightning arresters are placed on the terminals 
of the alternators and current limiters at the outgoing points 
of the feeders. Other switches are placed across the terminals 
of the alternators. Small switchboards are placed near each 
machine, so that the latter can be controlled independently of 
th central board. 

As mentioned above three Thomson-Houston rotary con- 
verters, each with an output of 750 kw., supply continuous 
current at 200 volts for the auxiliary plant and for lighting the 
station. They are placed at the end of the machine room and 
have on-the same shaft a synchronous motor for starting and a 
booster. The sub-station in the generating station also con- 
tains two batteries of accumulators, each with a capacity of 
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2.000 ampere-hours. These are fitted with the usual charge 

and discharge gear, and are contained in a special building. A 

diagram of the switchgear connections in this station is given 

in Fig. 20. 
Usine Sup-ovzsr. 

As already stated, the arrangements of this station are in 
«eneral identical with those we have described above. HK is 
situated at Issy-les-Moulineaux, and it occupies an area of 8,379 
square metres. At present three turbo-alternators of the Zoelly 
type are installed, while a steam supply is obtained from 10 
Delaunay-Belleville and 10 Babcock boilers. The sub-stations in 
the generating station consist of three rotary converters, each 
with a capacity of 900 kw. There are 16 outgoing feeders. The 
station is connected to the Seine by two transporters, and to 
the railway by a viaduct, whence the lines run direct into 
the machine room. The present capacity of this station is 
29,000 kw., but its ultimate capacity will be 90,000 kw. 

In a subsequent article we shall deal in detail with the equip- 
ment of the sub-stations now being erected in Paris under the 
new scheme. We have gratefully to acknowledge the assist- 
ance of M. J. B. Nouet in the preparation of this article. 


A PLEA FOR THE STANDARDISATION OF 
^^ J FREQUENCIES.* 


BY C. W. STONE. 


The frequencies used in the United States for the distribution of 
alternating current are 25, 40, 50 and 60 cycles, 125 and- 133 cycles 
having practically disappeared. There are a few cases of 33 cycles. 
There seems to be little excuse for any frequency other than the two 
most commonly used—namely, 25 and 60 cycles. ‘Both 40 and 
50 cycles are compromise frequencies which, if standardised before 
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Fig, 20.—D1acraM oF Low-TENSION CONNECTIONS IN THE GENERATING STATION SuB-STATION. 


the wide development of both 25 and 60 cycles, would probably: 
have been a more natural general frequency to use, 50 cycles being 
preferable. As matters are at present, however, 50 cycles is only- 
used in a few isolated cases. Forty cycles is used more generally, 
but only in certain limited areas and in isolated mill installations. 
It is the opinion of the writer, therefore, that both 40 and 50 cycles 
should be discouraged. True economic principles are not presented 
by adopting a system of distribution for some installation which 
would make it impossible to connect, either in emergencies or 
ultimately for good, with some other source of power, except through 
expensive and inefficient frequency changers. 

Twenty-five cycles was adopted a number of years ago, as it 
seemed to be a frequency best suited to the classes of apparatus then 
available for transforming from alternating current to direct current, 
and as the larger lighting and power companies were using direct 
current primarily as their main load, and also as direct current was 
universally used for railways. The principal consideration in 
determining the frequency was the class of apparatus available for- 
transforming alternating into direct current. Conditions to-day are 
different, and the result is that 60 cvcles is the frequency most 
generally used. This frequency is more generally applicable to all. 
the varied conditions met with in the distribution of power than 
25 cycles. More speeds are available with 
60 cycles than with 25 cycles. For ex- 
ample, 1,500 revs. per min. is the highest 
possible speed for 25 cycles, whereas 3,600: 
revs. and intermediate speeds are available- 
with 60 cycles. The question of speed 
affects not only the driven apparatus, but 
also the generating apparatus. This i- 
particularly true with steam turbine- 
driven machines, for with a speed of 1,500 
revs. per min., especially with turbines ct’ 
less than 10,000 kw., the machines are 
more costly, less efficient and require morc- 
floor space than those designed for 60 cycle 
operation. Motors for 25 cycles are morc 
expensive to build than 60 cycle motors. 
They are more bulky and less efficient.. 
and have no better operating character- 
istics ; and this same condition exists 
in the design of 25 and 60 cycle 
transformers. The higher inductance 
of 6) cycle apparatus has a tendency 
to damp out disturbances originating in 
the lines feeding them, this being particularly true with very high 
voltages. Synchronous converters, which are used almost universally 
in the United States for transforming from alternating to direct 
current, are now designed for operation on 60-cycle systems, and cin 
be considered very reliable and efficient pieces of machinery under 
almost all conditions of service. In the opinion of the writer, there 
has been a more general use of motor-generators in railway work, for 
transforming alternating current to direct current on 60 cycle 
systems, than was necessary. It would probably always be better 
to use motor-generator sets where it was thought inadvisable to instal 
rotary converters on a 60-cycle system, however, than it would be to 
instal frequency changer sets for 25-cycle apparatus which would be 
used exclusively for railway purposes, as the first cost would be lower 
and the overall operating efficiencies considerably higher. 

As fuel becomes more expensive there will be a still greater ten- 
dency to concentrate the production of power in larger systems, and 
gradually to eliminate all isolated power plants. It is obvious. 
therefore, that a frequency which makes it possible to connect with 
the existing companies near by, and to use the existing motors, &c.. 
of the installation without paying for the losses incident to the use of 
frequency changers, represents a frequency having universal advan- 
tages. We can consider, therefore, that in the course of time all the 
frequencies now used, other than those generally used, will even- 
tually be eliminated, and consequently 25 and 60 cycles will be bv 
far the most general. While 25 cycles is generated for lighting 
purposes in some localities, it is probable that it will never be generally 
used, whereas 60 cycles is almost universal, and is destined to be the 
common frequency for such purposes. A 

It is history that all power companies organised for lighting and 
power purposes, using direct current for general distribution, found 
that direct current, while-of advantage in congested localities, was 
not suitable for use in the less densely populated districte, becausc 
of the expensive transmission lines required to eliminate the high 
losses. In consequence they adopted alternating current for all 
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outlying districts, and almost universally selected 60 cycles, except 


in the early stages of the art, where higher frequencies were used ; 
but to-day nearly all of these installations have been changed to'a 


© From the “ General Electric Review " (U.S.A.), slightly abbreviated. | lower frequency. It is also true that the growth of most places, 
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while at first concentrated in certain districts, after a certain satura- 
tion is reached have to extend further from the centre, and conse- 
quently into a district or zone requiring alternating current. Thus 
it is quite common to find that the alternating current load is in- 
creasing far more rapidly than the direct current, and, as pointed 
out before, the frequency most generally used for this service is 
60 cycles. Another reason for this increase in alternating current 
is that the growth in population necessitates more industries, and 
usually these are not built in the congested districts, but in the 
suburbs, in the district fed by the alternating-current systems. In 
cases where these manufacturing concerns require direct current for 
their purposes, synchronous converters are usually used for trans- 
forming. Where railway companies, instead of increasing their own 
generating equipment, are now either purchasing power from the 
water-power companies or central stations in their vicinity, or will 
do so in the future, they require direct current as a rule, and in 
consequence have no interest in the frequency of the supply system. 
The power companies furnishing this energy certainly cannot afford 
to instal 25 cycle apparatus in their stations for this purpose alone ; 
nor can they afford to throw away the power necessary for the 
operation of frequency changer sets, involving as it does energy 
losses of 10 per cent. or more—usually more—as well as the interest 
and depreciation on the apparatus, the buildings, and the control 
equipment, and the labour involved in operation. In addition, the 
peak capacity of the stations is increased almost in proportion to the 
increased losses due to the operation of frequency changers. 

Another feature which should be considered is that the cost of 
apparatus is greatly affected by the multiplicity of its parts. This 
is true not only in first cost, but in maintenance cost. Take, for 
instance, a line of alternating-current motors. Manufacturers are 
now forced to develop a complete line of motors for 25, 40, 50 and 
60 cycles, each size usually for about 10 voltages, and generally two 
or more speeds, each size of motor at cach frequency, at each poten- 
tial, being designed for enclosed, semi-enclosed, vertical, horizontal 
and other miscellaneous methods of operation, the entire line being 
duplicated over and over again due to the frequency. This certainly 
is not a particularly economical manufacturing condition, and in 
consequence is reflected in the cost of all motors. If, therefore, the 
motors could be confined to simply 25 and 60 cycles, or preferably 
60 cycles alone, great economies would result. Transformers arc 
another class of apparatus falling into this category. We have air 
blast, oil-cooled, oil-and-water-cooled, forced oil-cooled and other 
modifications of these designs, all arranged for many different 
voltages, and all the various frequencies duplicated in capacity for 
all the different conditions. If all operating companies would, when 
it is necessary to increase the capacity of their stations, instal 60- 
cycle machines in their outlying sub-stations, instead of 25-cvcle 
apparatus, and further, as the demands of the central portions of 
their systems require additional equipments, remove the 25-cycle 
machines from the outlying stations to the main stations, or ex- 
change them for new and larger 60-cycle machines, there would be a 
gradual elimination of 25-cyele apparatus. This would consequently 
increase the requirements for 60-cycle apparatus, which in the course 
of time would result in such a preponderance of 60-cyele apparatus 
that 25 cycles would appear oniy as an incidental frequency, and 
would have little bearing upon the cost of other apparatus. This 
could be done without in any way scriously affecting the operation 
of existing companies and their systems. Greater economies would 
result in feeder investment from such method of operation, and a 
considerable simplification in the operation of the systems. From 
the foregoing it would seem that a determined effort should be made 
by all interested in particular the operating companies, to eliminate 
as far as possible the further extension of 25-cycle systems, confining, 
as far as possible, all their increzsed demands to the 60-cycle 
systems, 


ELECTRICAL NOMENCLATURE. 


In our issues of August 7th and 14th, 1908, we published a 
schedule of terms with definitions which had been issued by the 
sub-Committee on Nomenclature of the International Electro- 
technical Commission. The schedule included those terms 
With initial letters from A to G. In our issue of August 9th. 
1312, we published a supplementary list of terms with inicial 
letters from A to E, and a schedule of additional terms with 
mitial letters from F to Q. A complete list of terms wich 
initial letters from A to Y has now been published in the 

Journal ” of the Institution of Electrical Engineers, and we 
print below such definitions as we have not already given. 


Ms an introductory paragraph it is pointed out that after the Nomen- 
cature Committee had been at work for a short time the German National 
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Committee circulated a list of terms in regard to which it was considered 
by then; to be of importance that international agreement' should be 
reached at as early a date as possible. This list formed the basis oi 
discussion of the definitions which were internationally accepted at Berlin 
last vear. The list proposed for international agreement was very much 
shorter and less com plete than the list which the British Committee was 
working upon, and in view of this fact the British Committee decided to 
complete its work on the nomenclature of electrotechnical terms as used 
in this country, the object being, as far as possible, to record tho present 
usage in this country in regard to terms used in elcctrotechnical work. 
The Committee has admitted certain obsolete and obsolescent terms 
which are met with in electrical literature, but it has not attempted to 
include neologisms which are not generally recognised. Slight differences 
of usage in the United States have been recorded. In many instances 
the Committee has been guided and assisted by the definitions of the 
Danish, French and German Committees and by the list of terms and 
definitions adopted at the Berlin mecting in 1913 of the Nomenclature 
Committee of the International Electrotechnical Commission. It is to 
be noted that the exact wording of some of the definitions does not coin- 
cide with that in the Berlinlist. This is due to the fact that the intention 
is to put on record the usage in this country and not to set out what might 
be agreed upon internationally. It is hoped that the next revision will 
bring the two lists more nearly into line. The presen: list must not be 
taken as final. The Committee is aware that there is considerable differ- 
ence of opinion on the exact meaning and interpretation of some of the 
words, and it is hoped that by circulating tho list, suggestions (which 
should be acdressed to the Secretary of the Institution) may be received 
which will tend to eliminate any errors that may be present and to set. 
up standard definitions which may be definitely accepted in this country. 

R. M.S.—Abbreviation for root-mean-square. 

Rail, Live, Third, Fourth.—(See Conductor Rail.) 

Rated Load or Output (of generators and motors).—The output which 
generators or motors are intended to produce under specified conditions. 

Rating (of gencrators, motors, accumulators, &c).—The designation 
of the proposed output under the specified conditions, such as continuous 
working or intermittent working. 

Ratio of Transformer, Ratio of Transformation.—The number obtaincd 
by dividing the primary volts or amperes by the secondary voits or 
amperes in voltage and in current transformers respectively. The 
number is not quite constant, and depends to some extent on the con- 
ditions. 

Reactance.—That component of impedance which is not caused by 
resistance. 

Reactive Current.—The component of the current in quadrature with 
the voltage. 

Reactive Power.—In an alternating-current circuit, the product ob- 
tained by multiplying the volt-am peres into the sine of the angle of pha c- 
difference between the current and the potential difference. 

Reactive Vcltage.—The product of reactance and current. 

Reveiver, Telephone.—Vhat part of the telephone apparatus which 
reproduces the sounds. 

Recorder.— Any apparatus which makes a permanent record. 

Rectifier. — An apparatus which converts an alternating current into a 
unidirectional current. ‘ 

Rectify, To.—To convert an alternating current into a unidirectional 
current approaching more or less to a continuous current. 

Requlation.—ta) Of a generator: The variation (up or down) of pres- 
sure between no load and full load under specified conditions. Specia! 
mean ing.—The percentage rise in pressure when full load is removed 
from a generator, the speed and excitation being kept constant. (5) Of a 
motor: The variation (up or down) of the speed between no load and 
full load under specified conditions, usually constant supply voltage. (r) 
Telegraph and overhead wire-work: The equi-distanee of wires on a 
span. 

Relay.— An apparatus for opening or closing a circuit, controlled by 
the current in another circuit. 

Reluctance,—(See Magnetic Reluctance.) 

Jicluctivity.—(Sec Magnetic Reluctivity.) 

Remanence.—(See Magnetic Remanence.) 

Remcte Control.—The controlling of apparatus and plant from a dis- 
tance, e.g., the operation or the main switches from a switchboard at a 
distance from them. 

Residual Magnetism.—The magnetism remaining after the magnecisiny 
force has been removed. f ° 
Jic sistunce.—(a) That property of a substance ot. body which causes in 
It a dissipation of electrical energy as heat when a current flows through 
it. (5) The resistance of a conductor is the quotient of the potential 
difference between the terminals of the conductor by the current usually 
expressed in ohms. | ; 

Resistance, Magnetic.—(Sec Magnetic Reluctance.) 

Resistance, Specific.—(See Resistivity.) ; 

Resistivity.—The resistivity (specific resistance) of a substance is the 
reciprocal of the conductivity. 

Resonance.— A circuit is said to be in resonance when the oscillations 
produced in it have the frequency of the natural oscillations in the cireuit 

Retentivity.—A synonym for Coercive Force. 2574 

Return Feeder: —ln electric traction. The conductor conveying Aes 

tric current from the rails to sub-stations or to the generating station M 
Reverse Current. Breaker. —2A circuit breaker which is opened aut 
matically when the direction of the current is reversed." l j 
_ Reverse Current Relay.—A relay which is only operated by a current 
| in one direction. ; 
Rheostat.— A readily adjustable resistance. 
Rotary Converter.—(Sce Converter.) x = 


. other when a current is divided between them. 
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Hotor.—That part of an alternating-current generator or motor, 
whether armature or field magnet, which rotates. 

Ruhmkorff Coil.—2A kind of transformer used for producing high elec- 
tromotive forces, consisting of a primary and a secondary winding on & 
straight core. The primary is supplied with a continuous-current which 
is periodically interrupted. 

Running Light (of a generator, converter, or transformer).—Running 
when no appreciable current is delivered to the external circuit. (Of a 
motor): Running when no power is delivered at the shaft. 

Safety, Factor of.—(See Factor.) 

Say (of a wire).—The maximum vertical distance between a wire and 
the straight line joining the points from which it is suspended. 

Secondary (of à transformer).—(See Secondary Winding.) 

Secondary Battery.—(Sce Accumulator.) 

Secondary. Winding (of à transformer).—The winding in which the 
electromotive force is generated by electromagnetic induction and from 
which electrical energy is supplied to the external circuit. 

Section. Insulator.—An insulator by means of which a conductor is 
divided electrically into sections while maintaining mechanical con- 

tinuitv. 

Section Switch.—A switch for electrical disconnection of a circuit into 
*ecilons. 

Selector. Switch.-—À switch for connecting a circuit to anv one of a 
nun: ber of other circuits. 

Self-induction, Coefficient of.—(See Induction, Self.) 

Sensibility or Sensitivity.—(See Figure of Merit.) 

Scries.—T wo or more conductors are said to be in series when they are 
so connected that they are traversed by the same current. 

Series Dynamo.—A dynamo in which the field magnet coils are in series 
with the armature. 

Series Parallel. —(a) A number of pieces of apparatus are connected in 
parallel and the groups so formed are connected in series. (5) A number 
of pieces of apparatus are connected in series and the groups so formed 
are connected in parallel. In U.S. it is common to call (b) parallel series 
in order to distinguish it from (a). 

Serics- Parallel Connection.—Pirces of apparatus are connected cither 
in series or parallel with arrangements for changing over from one set of 
connections to the other. 

Series- Parallel. Controller.—4A device for making series parallel con- 
nection. 

Short.—A colloquial abbreviation for a short-circuit or for the act of 
making a short-circuit. 

Short-circuit. —A connection, whether accidental orintentional, between 
two points in a circuit, by means of a path having a low resistance. 

Short-circuited Rotor.—A rotor which is short-circuited in itself. (See 
Squirrel-cage.) 

Shoe.—An appliance for effecting a sliding connection between a con- 
ductor rail of an electric railway and the electrical equipment of a car. 

Shunt.—(a) Circuits are said to be in shunt or in parallel one to the 
(b) A bv-path for an 
electric current. (c) Shunt circuit is a term applied to the pressure cir- 
cuit of measuring instruments such as electricity energy meters, watt- 
meters, &c. (d) A current shunt is a term applied to a low resistance 
used for the measurement of currents bv means of a potentiometer ; or 
by an ammeter through which only a fraction of the current passes. 

` Shunt Coil or Winding.—A coil or winding which is connected in shunt 
or parallel to some part of the circuit. In a generator or motor: The 
field magnet coils of à shunt dynamo or motor, these coils being excited 
bv a current practically proportional to the pressure. 

Shunt Dynamo.—A dynamo in which the field magnet coils are con- 
nected to the terminals in shunt. 

Shunt Instrument.—An instrument in which all but a fraction of the 
current to be measured is passed through a resistance connected in parallel 
with the measuring instrument. 

Shunt Motor —A motor in which the field magnet coils are connected 
to the terminals in shunt. 

Shuttle or Siemens Armature.—An early form of armature for a genera- 
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tor or motor, resembling a shuttle, and having a single coil and two core , 


faces. Sometimes called an H armature. 

Siemens Dynamometer.—An instrument for measuring currents, either 
continuous or alternating. consisting of a fixed coil and a suspended coil 
controlled by a spring, the torsion of the spring being proportional to the 
square of the current. when the coils are brought back to their initial 
telative positions, 

Siemens Unit of Resistance.—The resistance of a column of mercury of 
a sectional area of 1 square millimetre and of a length of 1 metre, at 
vC. 

Silver Voltameter.—An apparatus for measuring a quantity of electri- 
city by the weight of silver deposited on a platinum kathode from a 
solution of silver nitrate. 

Simplex.—A method of telegraphic working in which only a single 
message is transmitted at one time. 

Single-phase.—(See Phase.) 

Single- pole Switch.—A switch which opens a circuit at one point only. 

Siphon Recorder.—An apparatus used in submarine telegraphy con- 
sisting of a magnetic field in which a moving coil makes a record of the 
signals by means of a siphon acting as a pen. 

Skate.—An appliance for effecting a sliding electrical connection 
between the studs of a surface contact system and the electrical equip- 
ment of a car. 

S ide Wire.—In a measuring instrument a wire of uniform resistance 
on which a sliding contact makes connection at any desired point. 

Slip.—1: an induction motor the angular velocity of the rotor is less 
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than that of the rotating magnetic field of the stator, and this difference 
expressed as a fraction of percentage of the angular velocity of the rotating 
magnetic field is called the slip. The use of the word slip to express the 
mere difference of angular velocities is not recommended. 

Slipper Brake.—4 brake in which a block or slipper is pressed against 
the rails of a tramway. Also called a track brake. 

Slip-ring.—4A conducting ring for effecting. by means of a brush. a 
sliding connection between a revolving conductor and a fixed conductor. 
(See Collector Ring.) 

Slot System.—(See Conduit Syatem for Traction.) 

Slotted Core.—An armature core of a generator or motor having slots 
in the iron in which conductors are placed. 

Smooth Core.— An armature core of a generator or motor on the surface 
of which conductors are laid. 

Socket, Lamp.—Synonym for lam pholder. 

Solenoid.—A coil of tubular form for producing a magnetic field. 

Sole Plate (tramway).—aA plate or piece of rail fastened below a rail 
joint for strengthening and anchoring it. 

Sounder.—A telegraphic receiving instrument producing audible signals. 

Spacing Current.—In telegraphy a current used to produce the space 
between the signals, flowing generally in the reverse direction to the 
signalling currents. 

Span Wire Construction.—4A mode of supporting a trolley wire by 
transverse span wires stretched between poles or buildings. 

Spark (electrical)—A disruptive discharge of electricity through a 
dielectric. 

S park-gap.—2Anv break in the continuity of a conductor so arranged 
as to permit of a disruptive discharge across the break. 

Specific.—Periaining to or characteristic of a substance, e.g., the 
specific resistance of a given material is the resistance between the 
opposite faces of a cube of that material whose edge is 1 centimetre. 

Squirrel-cage.—A winding used on induction motors which consists of 
a number of bars, the ends of which are shori-circu'ted. 

Standard (noun).—A thing serving as a basis of comparison. Such as 
a weight or measure to which others conform or by which the accuracy 
of other weights or measures is judged. (See also Unit.) 

Standard Candle.—Vormerly used in photomeiry. A sperm candle 
weighing one-sixth of a pound, intended to burn 120 grains per hour. 

Standard Candle (International)..—Unit of light. One tenth of the 
light given horizontally by the Standard 10-candle Pentane lamp under 
specified conditions. In U.S. the standard is maintained through the 
medium of a group of selected incandescent lamps at the Bureau of 
Standards in Washington. 

Standards, Electrical. British Board of Trade. (See also Units, Inter- 
national.)—Resistance. the l-ohm coil of wire. Current, the l-am pere 
balance. Potential ditference, the 100-volt electrometer. 

Standard Lamp (electrical fittings).—A lamp to stand on a table or 
floor. Lamp-standard, a pillar supporting a street lamp. 

Star.—A mode of connection in polyphase alternating-current working 
in which three or more conductors meet at a common junction called the 
neutral point. When there are only three conductors, also called a Y 
connection, 

Static. —(1) Pertaining to electricity at rest. Abbreviation for elec- 
trostatic. (2) Sometimes applied to a transformer, to distinguish it from 
a converter. Not recommended. "A 

Stator.—ln an alternating-current generator or motor, the winding 
and associated iron, whether acting as armature or as field magnet, 
which does not rotate. 

Storage Battery.—(See Accumulator.) 

Strie.—ln an electric discharge through a gas, alternate dark and 
luminous transverse bands. 

Stud (tramway).—A piece of metal or apparatus from which the current 
is collected, laid down in the street between the rails of a surface-contact 
system of traction. 

Sub-station.—Ofticially defined in Great Britain as premises in which 
electrical energy is transformed or converted for the purpose of supply 
to consumers, if such premises are large enough to admit the entrance of 
a person after the transforming or converting apparatus is in position. 
(Thus distinguishing it from a transformer box or chamber.) 

Sulphate (of an aecumulator).—1n a lead accumulator the formation 
on the plates of a sulphate of lead which is inactive and hinders the action 
of the cell. 

Surface Contact System.—A tramway system in which studs normally 
dead, placed between the rails, become connected to a main only when 
a car passes over them. 

Surge.—An abnormal rush of electricity along a conductor. 

Surye-impedance.—The natural impedance ot any long conductor to 
transmit electric currents or surges, =y LC. 

Susceplibility.—( See Magnetic Susceptibility.) 

Suspension Wire (telegraph).—Synonym for messenger wire. 

Switchboard,—An assemblage of switches, fuses, conductors, measuring 
instruments and other apparatus for the control of electrical machinery 
and circuits. 

Switch Hook (telephone).—The hook on which a receiver is hung. 
When the receiver is placed on the hook its weight performs certain 
switching operations. | 

Synchronism.—Two machines are said to be in synchronism when they 
are running on one system with identical frequency and a definite phase 
relation. 

Synchronise, To.—To cause two or more machines or pieces of & 
dde to have the same periodic time or frequency and a definite phase 
reiation. 
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‘Synchronous Motor.—An alternating-current motor which normally 
runs at the speed corresponding to synchronism with the supply. 
Synchronoscope.—An apparatus intended to indicate when two alter- 
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Two-phase Transformer.—A transformer for two-phase currents in 


which two magnetic circuits have parts in common with one another. ` 


Unifilar Suspension.—The suspension of the moving part of an instru- 


* 


ment by a single thread or wire or strip, the restoring force being pro- 
duced by its torsion. 
Unipolar.—(See Homopolar.) ae 
Unit (physical).—A selected definite physical quantity in terms of 
which the magnitudes of other physical quantities of a like kind may be - 
reckoned or expressed. ('.G.S. system of units: A system employing 
the centimetre, the gramme, and the second as the fundamental units. 
Electromagnetic primary units: (1) Unit of resistance; (2) unit of 
means of signals. , current ; (3) unit of difference of potential. Derived units: Quantity, 
Telegraph Line.—(See Line.) capacity, self-induction. Practical units (see Practical Units). Inter- 
Telephone.—An apparatus for transmitting sound to a distance. national units: The ohm, ampere, volt, and watt. Board of Trade 
Tel pherage.—A system for the electrical transport of goods or materials | unit: One kilowatt-hour or Kelvin. 
in self-contained motor-driven receptacles suspended from, and running Virtual Ampere.—The alternating current which produces the same 
on, stretched wires. heating effect as 1 ampere continuous current. The root-mean-square 
Temperature Coefficient.—The change in the magnitude of any property | of the current, sometimes called effective ampere. A term not recom- 
of a substance caused by a rise of one degree Centigrade in the temperature, | mended. n 
expressed as a fraction of the magnitude at some definite temperature Virtual Volt.—The alternating electrical pressure which when applied 
adopted as a standard. to a non-inductive resistance of 1 ohm produces l virtual ampere. 
Temperature Rise (of electrical machinery).—The increase of tem- | The root-mean-square of the volts. Sometimes called an effective volt. 
perature of any part of an electrical machine above the temperature of | A term not recommended. l l , 
the surrounding atmosphere. Volt.—(a) The electrical pressure which when applied steadily to a 
Tension.—A synonym for electromotive force or difforence of potential. | conductor the resistance of which is 1 ohm produces a current of 1 am pere. 
Obsolete term when used alone. (b) 10° C.G.S. electromagnetic units of electromotive force. 
Tension, High. Synonym sometimes used for high voltage, or high Voltage.—Synonym for clectromotive force, difference of potential 
pressure. Abbreviation H.T. (Board of Trade limits, 650 to 3,000 volts, | and pressure. Generally used descriptively. 
whether continuous or alternating.) Voltaic Current.— An electric current produced by chemical action. | 
Tension, Extra High.—Synonym sometimes used for extra high voltage Voltameter.— An electrolytic cell arranged for the purpose of measuring 
or pressure. Abbreviation E.H.T. (Board of Trade limit, above 3,000 | an electric current by determining the amount of chemical action pro- 
volts, whether continuous or alternating.) duced. TM TN : 
Terminal.—lhat part of an apparatus or circuit to which conductors Voltmeter.— A measuring instrument with its scale graduated in volts 
are intended to be joined in order to connect it electrically to another | for measuring electromotive force. l l 
apparatus or circuit. Wall Plug.—An appliance containing both of the terminals of a twin 
Terminal Voltage.—(See Difference of Potential at the Terminals.) flexible conductor, generally in the form of two pins (two-pin plug) or a 
Thermo-couple.—A pair of conductors joined to produce a thermo- | pinand a concentric ring (concentric plug), which, when it is inserted in a 
electric effect. wall socket, makes connection between the flexbile conductors and the 
Thermo-clectric E ffect.—The electrical effect due to a difference of tem- | fixed leads. uu 
perature between two junctions. Sometimes called Seebeck Effect. Wall Socket or Shoe.—An appliance fixed to the wall into which are 


nating potential differences are in synchronism and in phase. 
Syntonize.—To adjust to the same periodic time or frequency. In 
wireless telegraphy called to Tune. | 
Syphon Recorder.—(See Siphon Recorder.) 
Tandem.—(See Cascade.) 
Tapper (wireless).—An apparatus which taps a coherer and automatic- 
ally decoheres it after the receipt of a signal. 
Telegraph.—An apparatus for transmitting messages to a distance by 


Thermo- pile.— Apparatus consisting of thermo-couples suitably | brought both the leads or conductors connected to a source of supply, 
arranged. so that connection may be made by inserting a wall plug. 
Third Rail.—(See Conductor Rail.) : Watt.—Unit of power. The energy expended per second by an un- 


varying current of ] ampere under an electric pressure of } volt. With 
alternating current, the product of the instantaneous amperes into tho 
instantaneous volts gives the instantaneous value of the power. The 
mean value of this over a whole period is the power in watts. It is equal 
to 10? ergs per second, or l joule per second. (See Kilowatt.) 

Watt-hour.—The total energy expended when electrical energy is ex. 
pended at tho rate of 1 watt for I hour, or its equivalent, such as 4 watts 
for 15 minutes. Equal to 3,600 joules. 

Watt-hour Meter.—4An integrating meter for measuring watt-hours. 
Also called an energy meter. The use of the term wattmeter in this con- 
nection is strongly discouraged. 

Wattless.—When the phase difference between the current and the 
applied voltage is 90 deg., the current is said to be wattless or reactive. 
In U.S. a term used by some, but strongly disapproved of by many. 

Wattmeter.— An instrument with a scale graduated in watts for measur- 
ng electrical power. 


Thomson Effect.—(a) The electrical effect due to a difference of tem- 
perature between two parts of one and the same conductor; (b) the 
liberation (or absorption) of heat which takes place when ourrent flows 
from à hotter to a colder portion of the same metal. 

Three-phase.—(See Phase.) 

_Three-phase Transformer.—A transformer in which three magnetic 
circuits have parts in common with one another. 

Three-wire System.—A system of supply through three wires, in which 
the potential of the middle wire is intermediate between those of the 
outer conductors. 

Time-constant. —When the rate at which a function is diminishing 
equals the function multiplied by a constant quantity, the reciprocal of 
this quantity is called the time-constant. It is equal to the time taken 
by the function to fall to 1/e, that is, 36-8 per cent. of its initial value. 

Total Loss.—The difference between input and output. 

Transformer.—An apparatus without moving parts which, by means 
of electromagnetic induction, transforms alternating voltages into alter- Weston Cell.—A mercury, cadimum-sulphate, cadmium amalgam cell, 
hating voltages of the same frequency, but generally of different magni- | prepared according to a certain specification, used as a standard of 
tude, potential difference. 

Transformer Box or Chamber.—A box or chamber containing a trans- Wheatstone Bridge.—A particular arrangement of resistance, galvano- 
former and not large enough to admit the entrance of a person after the | meter and battery as an instrument for the comparison of resistances. 
transformer is in position. (Thus distinguishing it from a sub-station.) Wheel Base (railway or tramway).—The distance between the points 

Transformer, Core Type.—A transformer with a closed magnetic cir- | of contact of successive wheels of a vehicle with the rails. 
cuit in which the copper windings com pletely or almost com pletely enclose Windage.—The friction of the air on moving parts of machinery and 
the iron core, vehicles. 

Transformer, Primary of.—(See Primary.) Winding.—All the conductors, turns or coils belonging to one system. 

Transformer, Secondary of.—(See Secondary.) Yoke.—The iron connecting piece between the ends of the core or cores 

Transformer, Shell Type.—A transformer with a closed magnetic cir- | of an electromagnet, which is outside the windings. 
cmt in which the magnetic circuit completely or almost completely 
encloses the copper windings. 

Translator.—A form of telegraphic relay. Also called a repeater. 

Transmitter-—That part of a telegraphic or telephonic apparatus by 

Which signals are sent. 
_ Trolley System—A traction system employing cars on each of which 
Is mounted a standard carrying a boom. At the end of the boom is fixed 
à swivelling trolley head containing a trolley wheel which runs on the 
trolley wire. When the car is single-decked or has a roof over the upper 
deck the boom is carried on a base. | 

Trunk Main—(a) In electrical supply: A main used as a feeder 
between à generating station and a sub-station or between two generating 
“tations. (b) Intelegraphy and telephony : Aline consisting of numerous 
Circuits connecting two or more towns or exchange areas. 

. Tube of Force (Electrostatic Faraday Tube).—The unit tube of force 
I3 bounded laterally bv lines of force which enclose unit charges at its 
ends, It, therefore, contains 4x lines of flux 

i Tune, To (wireless telegraphy).—To adjust to a given periodic time or 
requency, 

Turns, Ampere-.—(See Ampere-turn.) 

Two- phase System.—(See Phase.) 


AUTOMATIC FUSE-TESTING MACHINE. 


BY H. G. DORSEY. 


When it is necessary to determine the quality of a larve 
number of fuses, considerable time is consumed if the ordinary 
method of testing is followed. For example, the National 
Board of Fire Underwriters in their 1913 edition of rules say 
“thev will carry indefinitely a current 10 per cent. greater 
than that at which they are rated. and at a current 25 per cent, 
greater than the rating they will open the circuit without 
reaching a temperature which will injure the fuse tuhe or ter- 
minals of the fuse block." As these tests may require for 
different fuses as much as two hours for each fuse, it is evident - 
that if several similar fuses are to be tested at once it will 
require no longer time to test-all than that necessary for the- 
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slowest acting fuse, provided one has the ability to make all 
the records of time and temperature. 

Fig. 1 is a photograph of a testing board which was designed 
to give records for 15 fuses.. The principle of operation is as 
follows: The 15 fuses being in series the desired current 
passes through all of them. If any fuse operates, that fuse- 
holder is short-circuited so that the current continues to flow 
through the remaining fusts,-the circuit being open for only a 
small fraction of a second. When a fuse is inserted in the 
circuit a stop-watch begins to operate and continues to record 
time until the fuse operates. The act of short-circuiting the 
fuse also stops the watch. Behind each fuse is a thermo- 
couple and the connections are such that a sliding switch a. the 
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left-hand side of the board will connect any thermo-couple to 
the galvanometer and the temperature of any fuse may be 
measu:ed. 

Details of Construction.—Fig. 2 shows a plan of a single fuse 
thermo-couple and short-circuiting device. 1 is the fuse 
cartridge in its terminal clips 2 and 3. 4 is a strip of hard 
copper 2 in. wide by 3; in. thick, so placed that in its normal 
position it is in contact with 3 and the fuse is short-circuited. 
When spring 4 is pushed down by handle 6, the circuit opens at 
3 and 4, the current flows through the fuse and at the same 
time steel part 5 slides past the end of the relay armature 7. 
This steel piece 5, is only a terminal to 4 to prevent the latter 
from wearing. Armature 7 then locks spring 4, opens and also 
closes contacts 9 on the relay. By following the diagram of 
connections in Fig. 3, it will be noticed that the relay coil 8 is 


Scalo of Inches 
Q / 1 3 


Fic. 2. 


shunted across the fuse terminals. If now the fuse operates, 
the full voltage of the circuit will pass through the relay 8 
attracting armature 7, which releases spring 4, short-circuicing 
the fuse terminals and cutting off the current from the relay. 
At the same time, the armature 7 opens the circuit through the 
contacts 9, and the watch magnet is no longer energised, thus 
stopping the watch. 

Watches.—Fig. 4 shows how low-priced watches were con- 
verted into electric stop-watches. The magnet 10 was made 
of a small U of No. 14 soft iron wire wound with about 200 
turns of No. 40 B. & S. gauge black enamelled wire. Arma- 
ture 11 was a small thin piece of soft iron soldered to a phos- 


phorous bronze wire 12 which had been hammered flat at 
point 13 before being soldered to its support 14. "This wire 
was No. 30 B. & S. gauge, and was bent at right angles over the 
balance wheel of the watch, so that when the magnet is not 
energised the wire touches the balance wheel, stopping the 
watch. When the magnet is energised, the wire is drawn awav 
from the balance wheel, at the same time giving it a slight 
motion, so the watch runs as long as its circuit is closed. The 
thin brass frames holding the magnets and armatures were 
soldered on the watch plates near the main spring pinion with 
low fusihg solder, and the case lids were cut away so that a 
circular cup could be soldered in. This allows the watch to be 
closed up with the exception of a small hole in the middle, 
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through which was passed one end of the magnet winding, the 


other end being grounded on the magnet frame. In a recess 
cut into the board the watches are held by a screw passing 
through the ring, which is turned back over the top of the 
board, and by a long thin brass strip at the bottom as shown in 
Fig. l. This brass strip being in contact with all the watches 
Serves as à common return circuit for all their magnets. These 
magnets average about 33 ohms each, and the total current 
required from a single storage cell when all are operating 15 
about l ampere. The watches are heated only a slight amount 
by this current. The watches are easily wound and reset by 
the stems, which project above the board. The second hands 
can, of course, be reset cnly by closing the circuit until the 
second hand is at zero. 
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Relays.— The relays are regular telephone relays of 500 ohms 
resistance, which open one pair of contacts when the armature 
isattracted. Being of such high resistance the current shunted 
from the fuse is negligible, and when the fuse opens its circuit 
the relay operates almost instantly on either alternating- 
current or direct current. Even with 220 volts, it would be 
several minutes before they would burn up in case the short- 
circuiting device should fail. 

T hermo-couples.—The thermo-couple back of each fuse was 
composed of copper and German silver wire, the only reason 
for using these metals being that they were the most easily 
obtainable at the time. The two wires were soldered together 
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to a small piece of this copper about } in. square, and the wires 
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bent in such a manner after they came through the board that ELECTRIFICATION GF RAILWAYS AS AFFECTED B 


this ‘piece of copper rested against the fuse tube. The copper 
being bent to the same curvature as the fuse tube made suffi 
cient contact so that it attamed the temperature of the tube 
very quickly, and gave readings more reliable than can be 
obtained through the ordinary mercurial thermometer. All 
the German silver wires were led to a common point, which was 
connected to the copper wire leading to the sliding switch at the 
left of the board, as shown in Fig. 1. The extra wires of the 
thermo-couples were led to the individual contacts of the switch 
so that as the slider was moved along the square bar which 
formed its support, it in turn made contact with any one of the 
thermo-couples. Of course, the temperature as thus deter- 
mined is only the. difference between the fuse and room tem- 
peratures, but as the latter was taken as the zero point in 
calibrating the thermo-couples, the indicated temperature of 
the fuse would be its actual temperature plus or minus however 
much the room temperature had varied from its time of cali- 
bration. Excepting in cases of extremes of room temperature, 
this difference is too slight to be of importance in fuse testing. 
Resulis.—The operation of this testing outfit has proved very 
satisfactory during the few months it has been in use. Many 
hundreds of fuses have been tested and the time saved is very 
great. After the fuses are inserted, the relays set and the 
current turned on, it 1s only necessary then for an assistant to 
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watch the ammeter and regulate the rheostat occasionally 
when the supply of voltage varies to keep the current constant. 

enever a fuse operates, its temperature is taken by reading 
the galvanometer. After all the fuses have operated the times 
are recorded, and a new lot of fuses inserted. Ifa large number 
of the same capacity are to be tested, as soon as the first one 
operates, its watch may be reset, a new one inserted, and the 
Process continued until all are tested. Although this fuse- 
testing outfit was built for a total of 15 fuses, it is evident that 
it could be extended to any reasonable number or the same 
ides could be used for two or three fuses if one cared to build it 
for such a small number. If larger fuses were to be tested, of 
course the parts would have to be much heavier in order to 
stand the greater current, and if many fuses of high amperage- 
carrying capacity are to be tested, a low voltage would be 
desirable, in order to economise power. The winding of the 
relay would have to be of lower resistance, so that it would 
Operate on a lower voltage when the fuse burned. The testing 
board is mounted at a convenient height, and at a safe distance 
from the wall like a switch panel. Above are mounted large 
theostats, and below are smaller ones which may be thrown 1n 
Series or parallel, so that on a 220-volt circuit any current from 
l to 50 amperes may be obtained. Thus the apparatus iS 
available at any time for fuse testing, and without the fuses the 
Creutt 18 ready to supply any current up to 50 amperes for 
experimental purposes. 


TRAFFIC CONSIDERATIONS. | 


. "We give below an account of the discussion which took place 
at the Institution of Electrical Engineers on Thursday, April 
23rd, on Mr. Firth's Paper on this subject. An abstract of 
this Paper appeared on pp. 86 and 140 of our issues of April 
24th and May 1st respectively. 


Mr. RoaER T. SMITH said that it was fitting that at the end of such a 
series of Papers as had been read before the Institution they should have 
had the grcat importance of the traffic problems emphasised. He con- 
gratulated the author on the admirable analogy he had made between 
the peak load business of an electric supply and the peak load business 
of providing seats for passengers, and on the analogy between the load 
factor for electric supply and the maximum demand load factor for 
passenger or seating loading. He wished, however, to warn the author 
against carrying the analogy too far and importing what was a purely 
electrical term ihto railway working. As an electrical term load factor 
always meant one, three or four things, and needed another word 
in front or behind it in order to express which of them it did mean. 
Passenger load factor, or weight of goods load factor, as a railway term 
was admirable and would always be understood by railway men, because 
the term loading was a commonly accepted railway term. He objected 
to the term “ train load factor ” or '' seat load factor," meaning tho ratio 
of the average number of seats, or the average number of trains per day 
or per year, to the maximum number, because the term would un- 
doubtedly be misunderstood by railway men. They should, however, 
have a term, and he would like to suggest “ Utility factor," which, 
although it had been suggested for use electrically, had not yet beem 
universally adopted. The first part of the Paper, up to and including 
the paragraph on flying junctions, pointed to the ideal of a iai - 
of tracks exclusively confined to electric suburban traffic and signalled 
only for that service. He was quite aware that the author did not directly 
advocate it himeclf, except as an ideal, but he (Mr. Smith) would go 
further and say that it might be essential, and that whether it was 
really necessary or not depended very much on the relative value of the 
main line traffic to the suburban traffic. On the G.E.R. he believed that 
something like 70 or 80 per cent. of the total number of passengers 
were suburban passengers, and in that case it was a necessity 
to provide a separate pair of tracks for the main line traffic, but in the 
case of the London & North Western Railway, where the main line traffic 
was of the greatest importance, they had thought it worth while to make 
separate lines altogether for their suburban service out to Watford. The 
author proposed to speed-limit main line trains where the main line and 
suburban trains were compelled to occupy the same track so as to de- 
crease the headway. Whether that was wise or not again depended on 
the relative importance of main line traffic and suburban traffic, but the: 
matter was of very great importance, and he believed that was the first 
time it had ever been suggested. The wisdom of the author's proposal 
to work the top of the peak by steam and the remainder of the traffic 
electrically depended on the accuracy of the comparison that had been 
made between the costs of steam working and electric working. In his: 
Presidential Address to the Mechanical Engineers in 1909 Mr. Aspinall. 
showed that when the Southport electrified service was introduced 
and steam trains had to be sandwiched in between electric trains, thc 
coal per mile for the steam locomotives running on a schedule which 
to-day was a schedule speed of 25 miles per hour, for stopping trains, was 
100 lb. and for the non-stopping trains 80 lb. of coal per mile, which, with 
coal at 12s. 6d. per ton represented about 6jd. per train-mile for tho 
stopping service. The author had given 15d. as the cost of running a 
peak service at a schedule speed of 22 miles per hour, which was probably 
little less than it was in the case of the service on the Southport 
lines. He would like to ask Mr. Firth whether that was a carefully pre- 
pared estimate or the result of actual experience (including a coal cost 
of something like 71d. at present prices per train-mile), or was it only 
taken from the ordinarily accepted charges given for suburban working. 
People were very ignorant indeed about the relative cost of suburban 
and main line working, and with steam working it was very difficult te 
separate the two, but in his opinion 15d. was too low. Also, in the com 
parison the author had taken capital charges as 10 percent. Surely that 
was too high, and 7 per cent. was more nearly what should be taken. 
Moreover, in the same comparison the author had included the capital 
charges on the electrical equipment but had excluded the capital charge: 
on the locomotive ; surely the locomotive capital charges should be 
included on the other side. The author's proposals for a non-stop 
suburban service to be run by steam and for the stopping service to be run 
electrically were actually to be seen to-day in one instance, and would 
shortly be seen in another instance in the London suburban railways. 
There was an existing steam service on the Great Central Railway be 
tween Marylebone and Aylesbury, which, by Statute, was not allowed to 
stop this side of Harrow. This meant that for 9} miles it was a non- 
stopping service. Running parallel to that line was the Metropolitan 
Railway, which ran a stopping service of electric trains up to Harrow. 
Unfortunately, they were two railways, but if the two could be consi. 
dered as one it would be an admirable illustration of what the author 
advocated. The other somewhat similar case was at present being carried 
out by the Great Western Railway in a suburban service that joined tho 
Central London Railway with Ealing. There was also going to be 
another case in that when the North Western lines were electrified trains 
would run from the Bakerloo tube all the way from the Elephant and 
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Castle right out to Watford clectrically, missing Euston altogether and 
thus relieving the terminal of the very difficuli and costly business. 

Mr. E. O’Brien said that the enormous peak load that occurred in the 
Metropolis at the rush hours was almost inseparable from the nature of 
the business, but it was possible for the traffic department to hm prove 
their load factor—or, as Mr. Smith had put it better, utility facto:—-a 
point which, he thought. had not been quite grasped by those who were 
responsible for getting traffic. On the Liverpool and Southport line the 
diagram of the traffic in the steam days would be very similar to that 
shown by the author for the Great Eastern Railway, but during the 10 
vears that the electrification had been working a tremendous traffic had 
grown up in the non-rush hours, partly fostered by factlides offered by 
the traffic people and parily by the frequency of the service. The result 
was that he believed the diagram of the Liverpool and Southport line 
would show a very much higher utility factor. He did not think that it 
would be at all a practical thing to sandwich steam trains in among 
electric trains at the rush hours if the steam trains had to run inio a 
terminal, but under conditions where the steam trains did not run into 
a terminal station, or did not use the same platforms as the electric trains, 
then it would be perfectly practicable and very economical. At Liver- 
pool that condition existed and worked without anv diffieuliv, but the 
moment they began to mix the trains up in the terminal very. great 
difficulties in the way of disposing of the locomotives would arise. 
Jh» author cid not state what was to Le done with the | comotives 
during the non-rush hours. Probably the most economical. wav— 
and it would be interesting if the author could give them some 
fivures in that connection—to meet the service of the rush hours 
was to make the trains up of a maximum number oí trailer cars, 
and during the non-rush hours to drop the trailer cars off. and so 
have a train with less coaches in it. To a certain extent that method of 
working was uneconomical, because they were running about à consi- 
serable amount of unnecessary weight in the motor cars during the non- 
rush hours, but, on the oiher hand, there was a surplus of power in the 
motor cars, which consequently enabled better acceleration and more 
coasting, resulting in economy in that direction which almost wiped out 
the loss of economy due to the extra weight being run about uselessly. 
This me hod of working also economised /n staff, as only a small 
increase was requir d. at the rash hoars, whereas when the train 
formation was reta'nel and the nunber of trains was largely 
increg ed a lirge increase of staff wa: req iired. fo: a short priod. 
The author had suggested that the lengch of block sections depended on 
the lengih of train and rate of braking, but he would like to ask whether 
it did not also depend on the acceleration rate of the train. It seemed 
that a train which accelerated rapidly would require a different length of 
block section to one which only accelerated slowly. The question of the 
use of corridor coaches as against side doors was again raised in the Paper, 
and a very serious point in connection with it was referred to, i.e.. the 
question of shutting the doors, If they had long trains of high accelera- 
tion a large platform staff was necessary to shut the doors, which, more- 
over, had to be shut very violentlv, and therefore there was a very high 
maintenance on them. The author also referred to the time occupied at 
stations by trains with side doors and with end doors. Actually the time 
occupied was not very different, because where there were end doors if 
special boards were put opposite the points of ingress steady circulation 
was effected and the passengers congregated at the exact points where 
they had to get in. The author also doubted whether people using 
excursion and seaside trains would be pleased with corridor cars. Their 
experience in the north was that the most popular seaside trains were 
exclusively com posed of corridor cars. 

Mr. H. Burce said he would like to have the author's opinion on the 
corridor type of train. combined with side doors. With this type. 
passengers, instead. of walking along the platform, would get in at the 
nearest door and tind their seats afterwards. ‘The author laid great stress 
on the flexible speed characteristic and low running costs. He had 
ascertained some figures of tests made on an underground railway on 
the Continent, where the ordinary traction motors were controlled by 


. a Ward- Leonard, or booster set arranged on a multiple-unit system with 


automatic acceleration, and adapted to the existing rolling stock. Two 
motor coaches were coupled together, No. 1 using series parallel control 
and No.2 the booster eontrol. About 14 journevs were made, No. ] 
doing the hauling on one journey and No. 2 on the next, so that con- 
ditions were equal. ` At the end of the test the meters showed. that the 
series parallel control consumed 25 per ceni. more units per train-mile 
than the booster control. [t was estimated that if thelatterform of con- 
trol were used throughout the whole of the line the saving would be over 
£40,000 per annum, even taking current at the low figure of Jd. per unit, 
The net increase in the total weight of the train was only about 3 per 


cent., but in view of the fact that about 30 per cent. of the accelerating 


energy was returned to the line on braking the question of weight was not 
very important. It had often been urged that the steam locomotive 
could fulfil various conditions not vet possible with electric working, but 
the return of the stored energy to the source of supply was a feature 
which the steam locomotive could not give us. 

Mr. J. BowbEN said that the Paper appeared to be particularly free 
from electrical bias ; in fact, he felt that it did not show as strong a case 
ax might very easily have been shown in favour of electrification. With 
regard to seats, steam traction did not provide a seat for every traveller, 
and he did not see why with electrification thev need undertake to provide 
a seat for every passenger. . It might be very desirable, but financial 
considerations did not always permit of it. Shed work might ke provided 
for idle rolling stock during the slack hours of the day—z.e., between the 
hours of 10 and 4. On the question of physical limitations, which 
had been so ably emphasised by the author, when the electrification of the 


PENNE A A e 1.5-—. ———-—-————————— Assn 


` THE ELECTRICIAN, MAY 15, 1914. 


District Railway and Metropolitan District Railway was commenced, 
they were subject to many such limitations ; but electric traction had 
shown that it could work up to and beyond those limitations, while 
steam traction had not shown such possibilities. Following on that 
came the further development of removing such limitations, and, in 
consequence, they saw to-day both of those lines carrying an enorn.ous 
traffic. It seemed to him that terminals would in future have to deal 
with more traffic. People would come. and they could not be turned 
back. and statutory obligations would sooner or later compel electrifica- 
tion. The great hollow in the author's power-factor curve would in 
many main line electrifications be filled up bv shunting and bv goods 
haulage, which would certainly assist the station load. Shunting had 
not been deakt with much in this country. 

Mr. W. M. Morpey said that he would like to follow up what he 
said when Mr. Royer Smith read his Paper a little while ago on the 
question of possibly getting over some of the difficulties by a more 
economical use of the energy supplied to the trains. Mr. Burge had given. 
some results which were very interesting, and had a bearing on the 
point he wished to raise. Jn the estimate given by the author they 
were faced with the uncomfortable fact that electric traction under the 
conditions given meant an additional cost of £15,000 a year for a service: 
of 336,000 train-miles. In Mr. Roger Smith's Paper he gave a curve of 
actual results for London traffic, showing how the energy per ton-mile 
increased as the runs were shorter. The best figure he gave was 40 watt- 
hours per ton-mile with the stations 1 mile apart, rising to 80 watt-hours 
per ton-mile with the stations 0-4 of a mile apart. Mr. Firth had given 
a figure of 80 watts per ton-mile on his non-stopping trains. If that 
figure was correct it was a very high one. A great deal of the energy 
they knew could be saved, but whether it could be saved practically 
and commercially or not was a point to which he wanted to draw 
attention. Taking the author's figures of 26d. per train mile, of which 
11-5d. went in operacing costs and 5 7d. in. power station and capital 
charges, if one could, for the sake of argument, halve those two figures, 
one brought the 26d. for the last three items down to 17:4d., which was 
nearer the 15d. given for steam train costs. He thought the discrepancy 
between the two methods might be made very much less than it 
appeared to be from the figures given if it was found. possible to make 
use Of known methods of economising energy which was at present so 
wastefullv used on nearly all electric trains, the actual efficiency of 
which was certainly not more than 25 per cent. 

Mr. H. W. Fir, in reply, said that Mr. O'Brien had instanced the 
Liverpool and Southport traffic in connection with the improvement of 
load factor, Although. however, the traffic officers of the Lancashire & 
Yorkshire Railway might be exceptionally able men, the enormous 
traffic of that line was not due to their energies entirely. When they had 
a service like that, with a big town at one end and a big seaside resort at 
the other. the conditions were essentially suitable for electrification, and 
to compare a service of that kind with a London suburban service was 
not comparing like with like. Mr. Smith had issued a warning against 
carrying the analogy of peak-load supply in traffic problems with peak- 
load supply in power work too far, and had rather criticised the use of the 
word load factor as applied to railway traftic. He had particularly used 
the term load factor in the Paper because he wanted to make that analogy 
clear and because load factor was a term which was so greatly used by 
all of them in all of their work. Mr. Smith had mentioned, with regard 
to the first part of the Paper, that the ideal appeared to be to have at least 
& separate pair of tracks confined to suburban traction alone. That was 
all very well, but, as he had mentioned in the Paper, with a bad load 
factor traffic they were faced with the difficulty that if they provided à 
separate pair of tracks so signalled as to provide for suburban service 
only, they would then introduce a line which was not so available to take 
the other traffic, No doubt it was a very nice thing to do, but it was 
very expensive, and with bad load-factor traffic he thought that it would 
be absolutely out of court on the question of expense. Mr. Smith had 
mentioned the North-Western Railway as having separate lines. He 
was sorry that he was not familiar with the latest developments on that 
line, but could Mr. Smith inform him whether the new lines were to be 
signalled exclusi vely for suburban working, or whether they were to be 
signalled so that they could be used as relief roads for the main lines ? 
With regard to the question of costs, Mr. Smith had asked whether the 
lod. given in the Paper was an estimate or whether it was based on actual 
working. The figures in the Paper were not put forward as estimates 
of actual operating costs in any particular case, but he had taken them 
as good broad averages. Jf they turned up some of the published reports 
they would find that 15d. was a fairly good average. Also he had not 
debited the electrical cost of operating the peak with all the figures 
which it ought to have set against it, and, to his mind, those extra charges 
would certainly offset the locomotive capital charges. Referring to Mr. 
O Brien's remarks, the question of improving the load factor greatly 
depended on the type of district, and although a good deal could be, and 
had been, done by traftic officers to improve the load factor, it depended 
very largely indeed on the district. The same &peaker had rather 
criticized the working of sandwiched traffic with terminal stations, but in 
that connection he would call attention to the remarks in the Paper, 
which amply covered the point raised, and where he had assumed that 
the rush-hour steam trains would be dealt with more or Jess on the spare 
main line platforms. He thought that the possible solution of using ala € 
number of trailercars was worth consideration in some cases, but on very 
Intense rushes he did not think that it would meet the case. Mr. O’Brien 
had asked whether the length of block section depended on the rate of 
acceleration of the trains, in reply to which he would say that he did not 
think so. Ona through run acceleration did undoubtedly affect it, but 
he had more in mind the question of station length, and the limiting point 
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was really the station block length. Mr. O'Brien said that it was possible 
to train passengers to enter by the rear end and go out at the other end. 
That was tried on the London tubes, and as to whether it had been suc- 
cessful he would leave the audience to judge. He had been interested 
in Mr. Burge's remarks on the question of utilising the Ward- Leonard 
control, and, if the figures put forward could be justified in practice, the 
weight could be kept down, and there were no other difficulties, then the 
35 per cent. saving would certainly be a very great point indeed. He 
took it that Mr. Burge had assured himself that the characteristics of 
the arrangement were such as would be suitable for the various classes 
of traffic he had mentioned. Mr. Bowden had remarked that he (the 
author) had not made out a sufficiently strong case for electrification. 
- He was sorry if that was so, but he had endeavoured to put down in the 
Paper the faets as they appealed to him, and he must leave them to be 
their own justification. As to the possibility of mitigating the bad load 
factor bv using the spare time for shed purposes, the amount of time 
which could be profitably employed in that way was very small indeed. 
Mr. Mordey’s remarks were very much to the point, and he quite agreed 
with him that the energy wał not utilised in the present equipments as 
it ought to be. As to the figure of 80 watt-hours per ton-mile, he did not 
think that that was seriously too high for service conditions if one 
remembered that the rush-hour business was only partially non-stop. 
Mr. Smith had criticised the figure of 10 per cent. for capital charges, 
and said that it ought to be 7 per cent. Of course, they could make 
figures anything they liked, but he thought that at any rate as regards 
rolling stock 10 per cent. was by no means too much to allow for capital 
charges, including depréciation, &c. If the discussion had emphasised 
sufficiently the importance of reducing the energy consumption, of 
improving efficiencies and methods generally, so that competent people 
would consider the reduction of cost and the improvement of the 
mechanism for operating peak-load services, then the paper would 
certainly not have been written in vain. 
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INFLUENCES WHICH MAY AFFECT THE LIFE OF A 
METAL LAMP.* 


BY GUSTAF SUNDEN. 


Of late there has been a tendency in outdoor lighting for the tung- 
sten lamp of high candle-power to displace the gas lamp. The 
electric lamps are usually mounted with a glass globe and reflector, 
and there are several types of mounting of this kind to be had. The 
author would like to draw attention to the fact that the method of 
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Fic. ], —ErFrECT oF EXTERNAL TEMPERATURES ON THE LIFE AND 
MECHANICAL STRENGTH OF A LAMP, 


mounting has very considerable effect on the life of a lamp of this 
Four years ago metallic lamps of high candle-power first 

came into general use, and it was found soon that those lamps, 
Which were simply mounted in their sockets without any kind of 
protection gave a brighter light after a certain length of time than 
others that, were more or less enclosed in protecting globes and such- 
like devices. Lamps mounted in globes soon seemed to lose their 
brightness, The author then examined the matter experimentally 
and made a series of experiments, the results of which are given in 
the appended curve. For the purpose of these experiments a large 
tube was made out of sheet metal and covered over with lagging in 
order to retain the heat from the lamps, some of which were kept 
alight in the interior of the tube. The result of burning these lamps 
for a time was that a steady temperature of 200°C. was ultimately 
reached in the interior of the tube. The problem was to examine the 
mechanical strength of such filaments after they had been so burnt, 
and to compare them on an average with similar filaments which had 
n burnt for the same length of time in the open or with artificial 
cooling. A shock apparatus, which has been devised by Theodor 
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* Translated from the “Elektrotechnigche Zeitachri't.” 
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Müller, of Berne, was used ; the principle of this testing device is 
to allow a rubber ball to impinge on the bulb of the lamp after a fall 
down an inclined plane, the length of the path of fall being a measuge 
of the impact. Lamps were in the first instance selected which were 
able to withstand the shock caused by the fall of the rubber ball daww 
an inclined path 6 metres long. In this way a number of lamps of 
first-class make were selected, each able to resist such a shock, and 
representing an average collection of good lamps. One portion of 
these lamps was allowed to burn in the inside of the sheet-metal tube 


till a temperature of 200°C. was reached ; another portion was allowed 


to burn at the ordinary temperature of the room—viz., 20°C.—and 
the third portion was kept alight while flowing water poured over 
them at a temperature of 2-5?C. The lamps were then tested {again 
at intervals for mechanical strength, with the results shown 1n the 
curve, from which it will be seen that the average shocks which, thay 
are capable of withstanding after burning for various lengthe of 
time differed appreciably according to the conditions under whieh 
they had been burnt. Thus at the end of 40 hours at 200°C., none 
of the lamps was found to be capable of withstanding any shock 
whatever, while those in the open showed a much more gradual 
decrease in mechanical strength. The lamps which had been burnt 
| inside the testing tube were noticed to;be 
much blacker than usual on the bulb. 
The author suggests that the cause of (this 
loss of life in the lamps that were burnt in 
the enclosed tube at 200°C. is to be foun 1 
in the fact that the vacuum is affected. If 
the lamp is heated to such a temperature 
the glass becomes porous to some extent 
and allows the air to penetrate. Large 
lamps of 300 c.p., when kept in the enclosed 
tube, soon become very black, and the large 
lamps seem to be more sensitive than the 
smaller ones. If a 300c.p. lamp is 
mounted in an enclosing globe, somewhat 
on the normal fashion with a reflector, at 
the end of 35 minutes a steady tempera- 
ture will have been reached in the interior 
of the globe, amounting to as mugh as 
70°C. This assumes the protecting glass 
to be clear; if it is matt cr obscured, in 
any way the rise in temperature will be 
still higher, and, of course, the amount of 
light emitted will be still smaller. g If the 
globe is, comparatively speaking, small, 
the rise in temperature is great; it 
becomes smaller as the globe increases in size in relation tọ the 
size of the lamp. The author therefore suggests that economy 
is likely to result in outdoor work from the use of lamps without pro- 
tecting globe and without reflector. He has, therefore,' devised the 
form of suspension shown in the accompanying drawing (Fig. 2). 
The porcelain mounting is secured by a strong spiral spring. The 
spring presses the lamp against a broad flange, preventing the lamp 
from becoming loose and from being liable to fall out. The cap is 
constructed out of sheet copper, 0-6 mm. thick, and has no reflector. 
The upward vertical illumination of a metallic lamp is quite small, 
and a reflector serves no very useful purpose. If the reflectog, is 
omitted there is no need to clean the lamps, seeing that it is effec- 
tively washed by the rain from time to time. The lamp keeps quite 
cool, being exposed to rain and wind; moreover, the method. of 
mounting is cheaper. 


Fic. 2.—METHOD OF 
MouNTING LAMP FOR 
OvTDbooR WORE. 
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GENERAL CONDITIONS OF CONTRACT. 


. It is now more than 10 years since the Institution of 
Electrical Engineers published their Model General Con- 
ditions for Contracts, very largely based upon those sub- 
mitted by Mr. RosERT Hammonp. It will be generally 
agreed that a document of this kind serves a useful purpose, 
provided it is really what it purports to be, because it tends. 
to prevent injustice to both the parties to an agreement 
in regard to engineering work, namely, the purchaser 
and the contractor. Moreover, such a document is really 
legal in character, and therefore one on which the engineer 
is not the best qualified person to express an opinion on all 
the points involved. The new edition of these General 
Conditions has just been issued, and it is of interest to 
compare this with its predecessoys. 

A comparison of the two documents shows that the altera- 
tions are not very numerous, if we omit those of a minor 
character, but some of the points are of considerable im- 
portance. For example, in the clause referring to mistakes 
in contractor's drawings, the old clause made the engineer 
responsible for errors in these drawings provided he had 
approved them. This was a condition which very few 
engineers were willing to accept, for the simple reason 
that contractor's drawings more often than not contain a 
mass of detail which it would be very difficult to check. 
The engineer, while approving the drawings in genera! 
terms, cannot accept responsibility for all details. This 
point has evidently now been realised, with the result that the 
contractor is made responsible for his errors provided that 
such errors are not due to inaccurate information furnished 
by the engineer. 

It is, of course, quite essential that the engineer should 
have the power to vary or omit work, but we have always 
felt that the contractor should be able to obtaih some relief 
from his obligations in matters of this kind. In the present 
clause it is stipulated that if such variations woyld, in the 
opinion of -the contractor, prevent him fulfilling any of his 
obligations or guarantees under the contract, he shall notify 
the engineer, and if the engineer still decides to carry out 
the variation the contractor shall be relieved of such. 
guarantees. à 

The clause in regard to payment has been somewhat 
modified, retention money being held for 12 months instead 


‘and the payment of 80 per cent. of the contract price, and 
‘if the delay excecds two months the first 10 per cent. of the 
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are practically the same as those in the 5th edition of 
Conditions of Tender of the British Electrical and Allied 
Manufacturers’ Association. A step forward has, therefore, 
been made towards uniformity of procedure, and we think 
there is no doubt that the present edition of the Institution 
Conditions will be welcomed. 
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of 10 months, and the clause has been modified so as to ease 
the lot of the contractor where delay is caused by the pur- 
chaser; which is only right. Thus, it is stated that if the 
contractor has the plant ready for erection and the site is 
not ready to receive the plant, the contractor can claim 
payment (even to.the extent of the retention money when 
the period is sufficiently long), less the cost of erection. 
Moreover, the purchaser is to bear the cost of storage in 
such a case. If anything, this clause now errs in favour 
of the contractor, because there is only a period of one month 
between the contractor’s declaration that the plant is ready 


REVIEWS. 


( Zoples of the undermentioned works can be had from Tus Exscrrician Offices, post 
free, on receipt of published price, rat 3d. for books published under 2s. Add 
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Leitfaden der Drahtloren Telegraphie für die Luftfahrt. By 


Dr. Max Dieckmann. (Munich and Berlin : R. Oldenbourg.) 
Pp. x.+214. M.8. 

The title of this volume, ** Principles of Wireless Telegraphy 
for Aircraft," is, perhaps, a trifle misleading, as it forms a most 
excellent handbook of wireless in general, which should prove 
of especial interest to students concerned with the design or 
management of medium-sized stations, whether for field, ship 
or aerial work. To appreciate this work fully a knowledge of 
mathematics up to and including the calculus is desirable. 

The book is divided into two parts—'' Physical Facts " and 

'" Applications." Chapter I. familiarises the reader with the 
modern theories of electrons, electric waves, &c., and enables 
him to get hold of the ideas of capacity. potential, inductance, 
&c. Chapters II. and III. are mainly remarkable for the 
ground they cover in a limited number of pages and the clear 
impression they leave behind as to alternating and direct 
currents and electrical measurements. Chapter IV.—the 
closed oscillating circuit—commences the study of radio- 
telegraphy proper. A series of formule and a numerical 
example render clear the properties of this circuit, and the 
difficult subject of coupling is explained very amply and well. 
In Chapter V., on the open oscillating circuit, the common 
types of aerial used with field and aircraft stations are de- 
scribed ; the circuit is also considered mathematically. Chapter 
VI. deals with radiation, and explains with a very lucid figure 
the propagation of waves from an airship in flight. Detectors 
are described in Chapter VIL, which concludes the first part 
of the book. 

Part 2 begins with a description of various systems. The 
original Marconi installation is described in some detail as 
likely to be of interest to amateurs; its disadvantages are, 
however, clearly pointed out. The Telefunken system is 
described at length and stated to be the only one suitable for 
work with aircraft. Illustrations are given of various Tele- 
funken aircraft sets for balloons, airships and aeroplanes. The 
Poulsen system is left severely alone, for although the use of 
undamped oscillations 1s undoubtedly desirable, the necessity 
of using a heavy direct current with this system and conse- 
quently heavy machinery for its production, render it unsuit- 
able for use with aircraft. A chapter is devoted to the use of 
wireless telegraphy for enabling aircraft to determine their 
position in space, and Lux's scheme of erecting “ radiotele- 
graphic lighthouses ” ali over Germany is described. A few 
brief notes on procedure, calls and licences bring this most 
excellent little volume to a close. A. H. 8. 
Wireless Telegraphy and Telephony laut Wires. ByC.R- 

GissoN. (London: Seeley, Service & Co.) Pp. 156. 2s. net. 

Mr. Gibson's book is an excellent answer to that question 
which those connected with * wireless ° are so often asked: 
“ How does it work ? " The book is " just the thing ” for 
those about to undertake the study seriously to read as a 
preliminary work, and is ample for those who desire a nodding 
acquaintance with radio-telegraphy. The style is chatty and 
well calculated to hold the reader’s attention, vet at the same 
time a vast amount of useful information is imparted. 

Without a knowledge of the existence of ether or ether waves 
wireless telegraphy must perforce remain a closed book to the 
lay mind, and accordingly the first three chapters are devoted 
to these subjects. The reader then travels by easy stages 


retention money is payable at the expiration of two months 
from the date the contractor notified that the plant was 
ready, and the second instalment of 10 per cent. within 15 
months. This reads as if the erection could be completed, 
35 regards part of the payment, in one month, but as regards 
the remainder in not more than three months, which is by 
no means always likely to be the case. 

A new clause has been introduced dealing with pro- 
visional sums, and this should be beneficial in clearing up 
a point on which the practice followed is not uniform. The 
contractor in spending such sums is to deal with such 
persons as the engineer directs, and he is to receive 10 per 
cent. for contractor’s profit on the net sums so paid. The 
contractor, however, is to have no responsibility in regard 
to such work unless he has previously approved of the sub- 
contractor and (or) the material or plant to be supplied. 

The Conditions have been somewhat modified by the 
introduction of a new clause dealing with the time of taking 
over the plant. This is a time which requires careful de- 
finition. According to the old Conditions, as soon as the 
plant had successfully passed the tests on completion the 
engineer was to certify forthwith that the tests had been 
satisfactory and that consequently the plant had been taken 
over. According to the new clause the plant is to be deemed 
to be taken over when the engineer has certified in writing. 
that the plant has fulfilled the contract conditions, and such 
certificate is not to be unreasonably withheld. It appears 
to us that the old clause, from the point of view of the con- 
tractor, 1s really better than the new one. Something 
might, perhaps, have been added in regard to taking over 
plant in sections. 

With regard to rejection, it may be said that the procedure 
is not so much in the option of the purchaser as it was 
under the old Conditions, and we think that the new 
clause is more fair. Among other things, it is stated that, 
where the purchaser does not replace rejected plant in a 
reasonable time, assuming that the contractor fails to 
replace it, the contractor’s full and extreme liability shall 
be satisfied by the repayment of all moneys paid by the 
purchaser to him in respect of such plant. The clause in 
regard to maintenance has also been modified to some extent 
30 as to cover plant which is put in to replace defective plant. 

In conclusion, it may be said that the new Conditions, in 
30 far as they relate to liability for accidents and damage, 
terms of payment, penalties for non-completion, time of 
taking over, rejection of work, maintenance and arbitration, 
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along the path followed by inventors from Hertz down to the 
present day, and it is not without interest that one sees extracts 
from Preece's lecture to the Royal Institution in 1897, or Prof. 
Fleming’s letter to the ‘‘ Times " in 1899 after witnessing the 
first cross-Channel experiments. In Chapters X. and XI. 
modern practice in the Marconi system and trans-Atlantic 
signalling are dealt with and lucidly explained. Chapter XII., 
on ‘‘ Other Systems," contains an interesting note on the 1913 
** Advisory Committee " which puts the reader au fart with the 


commercial stage of development and the possibilities of the- 


various radio-telegraphic svstems now on the market. 
Chapters XIII. and XIV. familiarise the reader with the 
idea of wireless telephony, while Chapter XV. is a chronology 
of wireless. The book concludes with a good glossary of 
technical terms. A. H.S. 


Village Electrical Installations, By W.T. Warpate. (London : 
Whittaker & Co.) Pp. 80. 2s. net. . 


Anyone who compares the extent to which electricity is used 
in small towns and villages in this country with the conditions 


that exist abroad cannot fail to realise that there is a very wide | 


field for electrical development on the lines discussed in this 
book. These village installations are rare in this country, and 
away from the towns electricity is scarcely used except in 
private house installations. Absence of water power and 
failure of local authorities to allow cheap distribution systems 
no doubt account in large measure for our failure to use elec- 
tricity in the way they do abroad, but simple neglect of oppor- 
tunity and ignorance are also factors. One is very apt in con- 
sidering such schemes to estimate the initial cost on the basis of 
an over large plant with a big reserve of power and a large 
battery and with underground mains, and on this basis the 
interest and depreciation charges are too high. Similarly such 
schemes will rarely stand the costs per unit that correspond 
with a man's whole time charged up to the electricity supply. 
Mr. Wardale rightly points out that if these small indepen- 
dent installations are to be made profitable, both capital cost 
and working costs must be kept down, and his suggestion that 
the electrical business should, 1f possible, be run. so to speak, 
as a side line to some other business, is quite sound. Initial 
cost of buildings and site are reduced, as 1s also the labour cost. 


Mr. Wardale sutfers somewhat from having apparently tried 


to write a book that will appeal both to technical and non- 
technical readers, but his suggestions are sound, and his general 
principles can be appreciated by anyone. Of course, each 
individual case must be considered on its merits, and the 
author rightly insists on this point. If this is done there is no 
reason why manv such installations should not be carried out 
with advantage to the local investors and to the electrical 
industry at large. E. H. F. 
The Inventors’ and Patentees' Year-Book for 1914. By W. H. 
Taylor.. (Manchester : Dexter Press.) Pp. xxvii +739. 

This work of about 750 pages has been written for inventors 
and patentees. Over 400 pages of it are devoted to British 
patents and the remainder deals with Foreign and Colonial 
Patents. After a slight sketch of the history and development 
of English patent law there are brief sections on subject matter 
in inventions, novelty, prior user and utility. The advice to 
inventors before patenting is quite sound, and the chapter on 
procedure in obtaining patents contains much useful informa- 
tion. The amendment of the specification, the restoration of 
lapsed patents, licences, infringement and the sale and pur- 
chase of patents. also receive adequate treatment. 

In the second portion of the book an attempt is made to 
give in a short compass the material points of the various 
Foreign and Colonial patent systems. Though probably in- 
ventors and patentees will here find enough information to 
enable them to decide whether it is advisable to go to the 
trouble and expense of obtaining protection for an inven ion 
in any particular country, the abstracts given are, in many 
cases, very meagre. The text of the 1913 International Con- 
vention and of the 1910 Convention between American States 
is included, and there are statistics relating to patents, table 
of costs of foreign and colonial patents, &c. As a whole the 
book should prove verv useful to those who are interested 
in the protection or exploitation of patents. 
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THE COMPULSORY PURCHASE OF ELECTRICITY 
UNDERTAKINGS.* 


Summary.—In this series of articles the harmful effect of the com- 
pulsory purchase of electricity undertakings by municipalities is con- 
sidered, more particularly in regard to London electricity supply. 
Article I. deals with the relation of private enterprise to progress as shown 
by the various public utilities. In Article II. the reward of private 
enterprise is discussed, and it is pointed out that this reward, as measured. 
by dividends. is by no means as large as is often supposed. In Article III. 
the fallacy of municipal trading is discussed, emphasis being laid on the 
danger of permitting the Government or a municipality to have a 
monopoly, such danger being greater than in private enterprise. This 
danger is well exemplified in the history of the National Telephone Co. 
Article IV. is a brief history of the London electricity supply companies. 
In Article V. the effect of compulsory purchase looming in the near future 
is shown to cause necessarily a less active policy than would other- 
wise be the case, and increasing difficulty in expansion. Likewise the 
effect of compulsory purchase in the near future is shown to cause a 
restriction of capital expenditure, and is illustrated by reference to the 
last few years of the existence of the National Telephone Co. It is shown, 
further, that working under municipal control cannot be so efficient as 
private enterprise. In Article VI. various alternatives are considered. 
These are the ** mixed " type of undertaking as found in Germany : the 
control of dividends, as in the case of gas companies; and the working 
under control of an independent authority. This last is found to be 


extremely successful in America, and is suggested as a solution of the 
present difficulty in London electricity supply. 


V.—THE BANE or COMPULSORY PURCHASE. 


Although it is generally recognised that the capital involved 
in private enterprises may take time to become productive 
(that is to earn anvthing like a reasonable dividend) in the case 
of a new undertaking, it is not always appreciated that this 
fact applies equally to the case of undertakings which are 
already paving dividends and which find it necessary to issue 
fresh capital. Such fresh capital 1s generally required for & 
definite extension in some form or another. In the case of an 
electricity works, for example, the capital may be required for 
the putting dewn of new generating plant, or for laying new 
mains. Time must necessarily elapse before such plant becomes 
loaded up ; or in the case of mains a certain time must elapse 
before new consumers avail themselves, to any considerable 
extent, of the extension, and thus the energy supplied from 
this new extension may be comparatively small for some time. 
It becomes clear, therefore, that if the undertaking is paying a 
dividend of, say, 10 per cent. just before the issue of new 
capital, and, 1f the turnover remains stationary, the dividend 
must fall for the following year on account of the increase in 
capital. Or, if instead of looking at matters from this point 
of view, we prefer to earmark the new capital, it becomes clear 
that this new capital can earn no dividend for some consider- 
able time. The various annual charges due to the extension 
must first be met out of revenue before any profit can be con- 
sidered from the point of view of dividend, apart from which 
there is maintenance and depreciation. 

It is only natural that the shareholder should prefer his 
return to remain steady at the existing figure, supposing this 
to be a satisfactory one, rather than to run any undue risk 
with a chance of improving his return, for the simple reason 
that the extension, if it is on a large scale, may at first lead to 
a diminution in the dividend. From this point of view expan- 
sion means risk, and in any case time is necessary for a return 
to be obtained upon the new capital. 

It will be admitted, therefore, that security of tenure 1$ à 
most important feature for the satisfactory development of 
private enterprise. It is not sufficient to say that the tenure 
will be at least 20 years; so short a term is not sufficient to 
give any compensation for the initial risks, as was found very 
soon in the early days of electric lighting. It may well be said, 
however, that although 20 years is insufficient 40 years should 
be ample. No doubt, it is ample in the case of the initial risk, 
but the point to be borne in mind is that this longer term does 
not provide for the risk which is, and must be, continually 
taken by an enterprise requiring development throughout 1it$ 
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.* Article I. appeared on April 17, p. 62, Article IL on April 24, 
p. 108, Article Ill. on May 1, p. 146 and Article IV. on May 8, p. 186. 
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existence. If it were a case of an enterprise to which a 
definite limit could be attache it might be otherwise. Take, 
for example, the case of à tramway over a given route: Pro- 
vided this definite length is covered, and no more expansion 
is possible, then the risk due to expansion is terminated and 
the prospect of purchase after a certain number of years need 
have no very harmful effect. In the case of electricity supply, 
however, the state of.affairs is entirely different. Although the 
area may be definitely fixed, the number of consumers is con- 
tinually expanding, and, what is more, the uses to which elec- 


tricity may be put are increasing day by day. Consequently 


expansion is imperative, if the public needs are to be met. 

The effect of this insecurity of tenure on prices was well 
exemplified in the case of the London Electric Supply Bill, in 
which the yearly charge per kilowatt for energy, supplied in 
bulk, was originally £4. 10s. plus jd. per unit, but this was 
altered to £6. 15s. plus 4d. per unit when the provision for 
securing capital was struck out, as mentioned in the last article. 

The effect of compulsory purchase may be regarded in the 
light of what is seen at present, and also in the light of what is 
to happen in the future. The effect as seen at present is due 
to the feeling on the part of the companies that extension on 
a serious scale must be avoided on account of the undue risk. 
That, no doubt, is the view taken by prospective and present 
shareholders. In other words, capital is not easily obtainable, 
and instead of an extremely progressive policy being noticeable 
the policy is rather one of maintaining the status quo, so that 
present dividends should be maintained, the future (in the 
sense of electricity supply as a whole) being left to look after 
itself. Such a policy is the only one that is possible under the 
circumstances, but from the point of view of the public it is 
altogether regrettable, and the public will be the losers accord- 
ingly. 

An attempt to bring about a better state of things was made 
in 1908, when the companies promoted the London Electric 
Supply Bill, to which reference was made in the last article. 
By this Bill it was sought to protect the capital that would be 
necessary in order to provide linking up of the various com- 
panes’ undertakings. With only a prospect of something like 
20 years’ tenure it did not seem possible to get back by 
Increased savings the whole of the capital that would be re- 
quired to be spent in this linking up. and consequently in the 
arbitration which would take place in the ultimate purchase 
it was desired to take this capital expenditure into considera- 
tion. This provision was passed by the Committee of the 
House of Commons, but on the third reading the companies 
found themselves compelled to discard it owing to opposition. 
Consequeritly a Bill was passed which permitted the linking 
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up of the undertakings, but did not permit such financial | 


arrangements as would render this possible. 

If rapid extension were the order of the day the companies 
would be putting down large new turbine units, the capital 
«ost of which per kilowatt would be much smaller than of the 
9ld plant, and of which the economy would be much higher. 
As it is, we have the chaotic state of things which was ably 
summarised recently by Prof. G. Klingenberg in his Paper 
before the Institution of Electrical Engineers. At present 
fhere are in and around London 64 generating stations, the 
largest of which has a capacity of 31,500 kw., and the smallest 
à capacity of 640 kw., the average being only 4,670 kw. This 
We have to compare with the present state of things in Chicago 
Where private interests have been combined, and have been 
Permitted an unfettered progress. In Chicago there are six 
stations and single units of 20,000 kw. 

This result in Chicago has been obtained by amalgamation 
of interests, whereby one large company has been formed and 
has absorbed the minor undertakings. In London, however, 
amalgamation of the companies is not permitted. Each must 
Tetain its identity, and even the idea of a joint Committee being 

rmed so as to permit joint management of the undertakings 
Was thrown out by Parliament. This seems all the more 
ridiculous, as in only a few cases does competition actually 
exist, since the areas do not overlap. 

Comment: is- almost needless under the circumstances. It 


is not surprising in London that the supply authorities are 
unable to quote a price sufficiently low for the railways to take 
a supply from the existing generating stations; the plant is 
old and comparatively inefficient, the capital is not forthcom- 
ing for new plant, and, therefore, the railways are finding it 
preferable to build their own power houses, the present under- 
takings thereby being the losers. : 

On the other side of the picture we have the gas undertakings 
of the metropolis. This industry is chiefly in the hands of the 
Gas Light & Coke Co. and the South Metropolitan Gas Co. 
They are huge undertakings unhampered by compulsory pur- 
chase, and that is what largely accounts for the difference. 

As the effect of compulsory purchase of the companies which 
is to take effect in 1931 is already being felt in the policy that 
is being adopted, it may well be asked what will be the result 
a few years hence? The answer to this question is obtained | 
most readily by turning once more to the history of the National 
Telephone Co. In this case, as is well known, the Government, 
after much Parliamentary pressure, eventually undertook to 
take over the entire staff of the Telephone Company, except the 
most highly paid officials, but no suitable provision was made 
for the provision of capital in order to maintain the progress of 
the undertaking. Obviously, it was quite impracticable for the 
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company to expend capital during the last few years of its 
existence. when this capital would bring in no revenue during 
the remainder of the licence, would bring in its own additional 
maintenance and other charges and, upon the transfer, would 
only be returned to the shareholders at a reduced figure. Conse- 
quently, work on extensions was more and more reduced, with 
the inevitable result that it became necessary to discharge large 
numbers of the staff. These persons found themselves in the 
unfortunate position of having the prospect of assured employ- 
ment under the Government provided they remained in the 
employ of the National Telephone Co., but the work was insuffi- 
cient for them to be retained. Meanwhile, the policy of the Com- 
pany was to utilise the plant in their possession to the utmost. 
In other words, the object was to connect up subscribers, as 
quickly as possible, so as to benefit by the purchase in this re- 
spect, but to leave no spare plant. There was no incentive to 
replace old plant by new ; in fact, from the shareholders' point 
of view, this would have been. pure waste of money. 

The effect of this policy is shown in an Interesting way by 
the adjoining curves. The capital expenditure is seen to vary 
from year to year, and in some years it is at a comparatively 
low figure on account of some unfavourable political situation. 
Towards the end of the period it drops down very heavily. 
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On the other hand, the number of stations added per annum 
remains much more uniform. For example, during the last 
four years there is not any great variation. On the other hand, 
the expenditure per station during the last three years shows a 
heavy fall. At first sight this might be thought to be a satis- 
factory. feature, but it really means that no new plant is being 
put in for extending the sphere of working, and that existing 
accommodation is being filled up. 

Having regard to all the circumstances it is, in fact. remark- 
able that the Company spent as much capital as it did during 
the last few years of its existence. During the last six years the 
expenditure, as seen by the diagram, was 44 million pounds. 

The effect of this restrictive policy is apparent from time to 
time in the annual reports of the Postmaster-General since the 
telephone service has been taken over by the State. For 
example, for the year 1911-12 the following sentences occur :— 


For some time before the termination of their licence the company had 
largelv curtailed work in connection with the extension and reconstruc- 
tion of their system, partly because many of their staff were employed on 
the inventory and on other work in preparation for the valuation of their 
plant, and partly because they were not desirous of spending capital 
on additional plant from which they could not hope to reap a full return 
or on new plant to replace working plant which the Postmaster-General 
was bound to buy. The consequence was that at the moment of transfer 
the stock of spare wires in many localities was very low, and that in many 
important exchanges there was little or no accommodation for additional 
lines for subscribers. . . . A considerable quantity of the company's 
plant was not of the most modern and efficient kind. Some of it has 


already been replaced, and the process will have to be continued on a 
large scale. 


In the report for the year 1912-13 the following paragraph 
occurs :— 


Considerable progress has teen made with the work of providing 
additional plant, both external and internal, in those areas where. owing 
to the impending expiration of their licence, the National Telephone Co. 
reduced or stopped constructicn work during the period immediately 
preceding the transfer cf their system to the Pcst Office. This class of 
work will be actively pursued during the coming year, and it is estimated 
that throughout the country a sum of almost £2,000,000 will be spent on 
the provision of additional underground and overhead wires. 


It is extraordinary that the Government should not have 
realised that this would be the inevitable result of falling to 
make proper provision for the expenditure of capital during 
the last few years of the Company's existence. It is customary 
in telephonic work to look ahead for a period of something like 
15 years. Take, for example, the laying of pipes. The cost of 
taking up a street and putting down, say, 12 pipes is less than 
double the cost of putting down six pipes; but if there is 
to be no opportunity of seeing a return on the capital invested 
in such additional pipes, obviously the Company will not put 
them in. Asa result of this short-sighted policy the public has 
suffered. The results here mentioned also illustrate the fact 
that the provision of capital by the purchasing authority at a 
rate of 3] per cent., as is provided in the Act which gives the 
London County Council the right to purchase the undertakings 
of the Lcndon electricity supply companies is by no means 
a solution of the difficulty. As we mentioned in a previous 
Article, new capital does not at once become productive. Costs 
are reduced and dividends increased by utilising existing plant 
to the utmost; in other words, by avoiding anything in the 
shape of extensions on new plant. Of course, this naturally 
vives a temporary prosperity, as is well illustrated by the 
eurve showing the cost per station given above; but the 
prosperity is illusory. If capital is to be borrowed at a cetrain 
rate of interest from the purchasing authority, it is obviously 
to the advantage of the undertaking that is to be purchased to 
avoid using such capital. 

It is curious that this unsatisfactory state of things should 
be brought about merely by the idea that municipal or Govern- 
ment working is desirable. It is, indeed, time the public 
realised that municipal working cannot really be as satisfactory 
us the work of private enterprise. The inefficiency is due to 
various causes. We do not for a moment suggest that excellent 
engineering work is not carried out by certain municipalities ; 
but when it comes to commercial trading, or work of that 
character, municipal methods fail. This has been recognised 
by one of our most energetic municipal engineers at the present 


company. 


day, Mr. A. H. Seabrook, who, in his book on “ The Manage- 
ment of Public Electricity Supply Undertakings," writes as 
follows :— 


. The necessity of profit making on a State undertaking never arises : 
indeed there is seldom, except under extraordinary conditions, any profit 
at all, and if there is no inducement to make profit the essential propelling 
force behind an undertaking is lacking. 

The State should limit its sphere to control and regulation of public 
rervices. These are legitimate functions of the State, and indeed arc 
ess?ntial if the abuse of monopolies is to be prevented. State manage- 
ment is another matter and should be strenuously opposed. . . . 

A municipal trading undertaking cannot reach the highest point of 
efficiency because it is either powerless or unwilling to adopt the prin- 
ciple of cg-partnership or profit sharing, which is an essential if th: 
maximum of prosperity, the lowest prices and the best management arc 
to be attained. 

A great opportunity will come to London in a few years' time, when it 
wil become possible for the County Council to consolidate the present 
muddle and mixture of electric supply in the metropolis. 

It is to be earnestly desired that while retaining the fullest possible 
control, the Council will pass a self-denving ordinance upon themselves 
and decide to delegate the management and operation to a public service 

If politics and local ambitions are put on one side, as they should bc, 
there can be only one course open. namely. that indicated above. 

The extension of State and municipal trading means the creation of a 
host of public officials generally of the '* potato " type: and, worse still. 
is a dangerous step in the direction of communism, a régime which many 
advocates of municipal trading oppose and yet understand so badly that 
they appear to be unable to foresee that the policy they recommend can 


have no other outcome. 

Those who have studied this question carefully will echo 
these sentiments expressed by Mr. Seabrook. 

These remarks apply equally to Government departments. 
In the United States,where the development of the telephone 
has been greater than in any other country, the telephone is 
entirely in the hands of private enterprise. "There is some talk 
of Government purchase, and this subject is consequently of 
interest to the companies concerned. This accounts for the 
following expression of opinion on Government operation, 
culled from the last annual report of the directors of the 
American Telephone & Telegraph Co. :— 

There is a premium on that finished mediocrity which leaves much to te 
desired, and furnishes nothing upon which to base effective reprimand. 
enforce discipline, or cause for removal. Lack of responsibility is a ` 
handicap in the development of men ; lack of accountability is à handicap 


on thorough efficiency ; lack of opportunity is a handicap on initiative 
and enterprise. 


British and American experience here coincide., 


CORRESPONDENCE. 


STREET LIGHTING SPECIFICATIONS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: All who are concerned with public lighting will read 
Mr. Jacques Abady's article in your current issue with interest. 

With Mr. Abady's predilection for the measurement of 
candle-power as against illumination 1 do not propose to deal. 
but cannot help remarking with satisfaction that he is, appa- 
rently, a convert to the appraising of street lighting on the basis 
of illumination (vide Table I.). At the same time, he differs 
from the majority of the Joint Committee in selecting a surface 
normal to the rays of light rather than a horizontal plane. 
There are two other points on which I have, more than onee, 
had occasion to differ from Mr. Abady and I am gratified to 
find that he has now largely come round to my way of think- 
ing, as shown by the abandonment of the clause insisting on 
horizontal reflectors and by his insisting on a greater candle- 
power at 20 deg. than at 50 deg. My only complaint in this 
connection, in common with that of the writer of your leading 
article, 1s that 15 per cent. is not nearly enough. 

Mr. Abady's proposed clause 4, dealing with photometers, 
does not appear to be at all clear. In the first place, “ hori- 
zontal readings " are alluded to, whereas I had always under- 
stood that these latter were anathema to Mr. Abady. Again, 
a height ranging from 3ft. to 4ft. Gin. is allowed for the 
horizontal screen ; but this is surely too great a variation., 

The clause further lays down that `“ The photometer used 
shall be one working on the law of inverse squares," What 
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this means is not obvious. If it is that in calculating the 
candle-power of the lamp under test the law of inverse squares 
is to be assumed, this part of the clause would seem to be 
redundant. Or, on the other hand, is the intention that the 
adjustment of illumination on the internal screen of the photo- 
meter shall be carried out by moving that lamp, on the assump- 
tion that the illumination will be inversely proportional to the 
distance of the internal service from that lamp? I would point 
out that this method of construction, like that of fitting elec- 
trical measuring instruments with `“ predetermined ” scales, 
has now been abandoned by all the best makers who, without 
exception, calibrate their instruments empirically. 

It certainly seems a retrograde step to assume any ‘‘law,” and 
above all one which can never be more than approximately 
correct in such an apparatus as a portable photometer. 

In conclusion, may I say that Mr. Abady has advanced so 
far in the direction outlined by the Joint Committee, and has 
added so many excellent clauses of his own, that I feel con- 
fident the few remaining '' peccant paragraphs `° on both sides 
will not be difficult of adjustment under the skilful touch of 
Mr. Trotter. | 

If I could but get Mr. Abady to realise that illumination 
and surface brightness are not necessarily synonymous my 
satisfaction would be complete.—I am, &c., 

Hendon, May 9. KENELM EDGCUMBE. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sin: I have carefully studied Mr. Abady's standard street 
lighting specification in your last issue. and, though approving 
in the main, there are just three points which I think call for 
criticism. 

With regard to the statement that 96 c.p. on 10 ft. posts 
produces the same minimum illumination as 44 c.p. on 20 ft. 
posts, both being 100 ft. apart, Mr. Abady states that the 
former would produce the better lighting. I beg to differ. The 
seing value of the light would, I think, be better with the 
smaller candle-power on the higher posts, owing to the reduc- 
tion of glare. 

In clause 9, sub-clause (4), it is specified that the photometer 
shall be one working on the law of inverse squares. I employ 
such a description of photometer myself, and prefer it to others 
at present on the market ; nevertheless, I think that it 1s a 
mistake to specify the tool that the workman should use. 
Provided that the photometer can be proved to be reasonably 
accurate, that should be sufficient. It is most undesirable that 
ih should be stopped by an attempt to standardise the 
ool. 

I agree with Mr. Abady that in the present state of the art 
measurements of candle-power at stated angles are more 
practicable than measurements of illumination ; but I think 
that Mr. Abadv's angles are altogether wrong. I think that 
the angles for test should be dependent upon the height of 
posts and spacing, and in some cases the known light distribu- 
ton curve of the source might also modify the angles 
selected. ` 

As a rule, the candle-power at 50 deg. is of very little value. 
I think that I would suggest in most cases candle-power 
measurements at 15 deg. and 30 deg., twice the significance 
being given to the former as the latter. Thus, multiply the 
reading at 15 by 2 and that at 30 by 1, add the two together 
and divide by 3. Something on these lines would secure 
adequate value being given to the ravs which illuminate the 
far distance.—I am, &c., 


Westminster, May 9. LaxcELor W. WILD. 


TO THE EDITOR OF THE ELECTRICIAN, 
d bc Ka great interest Mr. Jacques Abadv's 
a e i ove subject. Personally, I value Mr. 
placés un d : oi E to clauses such as those which he 
lent suggestion pe rom I to 8, and 10 to 12, as being excel- 
dits. e POP BUIV EN OS OL municipal engineers when 
B à specification in connection with street lighting, also 


his remarks re schedule of lighting hours, forms of tender, &c. 
But I must disagree with him on clause No. 9, which he has 
taken great trouble to enlarge upon, not only in his article but 
also on previous occasions. 

Mr. Abady appears to be under the impression, judging from 
the preliminary remarks in his article, that the proposed basis 


of minimum horizontal illumination suggested by the Joint 
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Committee was severely criticised.. This is true to the extent 
that it was severely criticised by himself and one or two others, 
but by the large majority it was accepted as the only solution. 
He further states that it “ curiously enough was unfavourably 
received by the gas interest although what it would have 
obviously penalised was metal filament lighting.” As a 
member of the Committee I do not remember any very un- 
favourable reception by the gas interest represented on that 
Committee, and personally cannot see that it favoured either 
gas, metal filament or any other form of lighting. Moreover, 
Mr. Abady must be a little out-of-date if he thinks that the 
electric lamp of the future (say, the nitrogen filled lamp) will 


have the same characteristics as the metal filament electric. 


lamp of to-day, any more than the upright incandescent gas 
mantle of yesterday embodies the same characteristics as the 
inverted mantle of to-day; and I am certain that anybody 
who has studied the deliberations of the Committee will sup- 
port me in the statement that they did not specially consider 
gas, electric light or any other particular illuminant, but that 
they were endeavouring to provide a specification which would 
be equally applicable now or in the future, bearing in mind the 
many sources of light which are likely to develop that are at the 
present moment unknown. 

Mr. Abady's article is interesting inasmuch as it attempts 
to answer a question which has been put to me on many occa- 
sions, namely, why the angles of 20 and 50 deg. from the hori- 
zontal are chosen for testing purposes. It is obvious from his 
article that he knows there is every reason for surprise at these 
angles being chosen, as he has given up several paragraphs to 
explaining it. He states that “ these are selected because they 
give a good idea of the ratio between the ' near’ and ' distant ` 
lighting, and because their mean will afford a rough approxi- 
mation of the mean hemispherical intensity." : 


The first of these reasons is an obvious fallacy. Forexample, 
take the angle of 20 deg. (or “ distant " angle) with a lighting 
source 11 ft. high, it only covers a distance of 30 ft., and, of 
course, the `“ near " angle of 50 deg., which in this case would 
be 9 ft. from the lighting source, is obviously a matter of no 
importance. l would ask Mr. Abadv how this method of 
specifving would assist the illumination of the other 60 ft. of 
the road and pavement existing between light sources usually 
120 ft. apart. He may answer that 11 ft. is too low to con- 
sider, but he has already cut the ground from under his feet. as 
regards this answer by attempting to prove, bv his reference 
to the table attached to the suggested specification, that the 
raising of the height of an illuminant does not improve the 
conditions of street lighting. 

With regard to Mr. Abady's second reason for suggesting 
such angles, viz., that their mean will afford a rough approxi- 
mation to the mean hemispherical intensity, I think he will 
admit without question that the mean hemispherical intensity 
of a lamp used for street lighting has little to do with its 
efficiency for the purpose. For example, suppose the maximum 
Intensit y was vertical and the minimum horizontal. the mean 
hemispherical might still be excellent, but the efficienev of 
such a lamp for street lighting purposes would be very low 
Therefore, why attempt to use angles because they vive sn 
approximation of mean hemispherical intensity, which factor 
is of no importance ? | 

I would suggest, therefore, that there can be no good reascn 
for boosting up these suggestions as regards. measur mont 
because they happen to exist in a specification which wes 
drafted some considerable time before the Joint Cunit 
published the result of their deliberations. It must be in 
membered that this Committee consisted of members draw n 
from the lluminating Engineering Society, the Municipal 
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Engineers, the Institution of Electrical Engineers and the Gas 
Association, and it would be as well to note that the adverse 
criticism on this specification which emanated from America 
and the Continent did not include suggestions that candle- 
power should be measured at angles of 20 deg. and 50 deg.—1 
am, &c., 


London, S.W., May 13. Haypn Harrison. 


ATTORNEY-GENERAL (EX REL. LONG EATON GAS 
CO.) r. LONG EATON URBAN DISTRICT COUNCIL. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sig : It has been suggested upon more than one occasion in 
the electrical press that gas undertakings and suppliers of 
electrical energy should work in greater harmony than 1s 
customary at present. This must be my excuse for troubling 
vou with this letter in which | desire to point out that the 
decision given yesterday by Mr. Justice Sargant in the Court of 
Chancery upon the Long Eaton case is not likely to hinder such 
a consummation. However desirable it may have appeared to 
some suppliers of electrical energy that gas undertakings should 
be wiped out of existence, they were never given their statutory 
powers for such an object. In this fundamental respect they 
differ from an ordinarv trader who is free to sell his goods to any 
customer he chooses, and at whatever price he chooses, and to 
go any length in this direction even if his avowed object be 
to smash up the opposition shop in the same street. If energy 
suppliers will but take to heart the difference between fair and 
unfair trading (or preference) they will get their share of the 
supply of light. heat and power in response to the demand the 
public makes for it, which was the privilege Parliament meant 
to bestow when it gave them their statutory powers.-- I am &c.. 

London, S.E. May 13. CHARLES CARPENTER. 


STAND ARDISATION OF ELECTRICITY SUPPLY IN 
CHINA. 
TO THE EDITOR OF THE ELECTRICIAN. 


- Sir: With reference to our recent letter to vou on the above 
subject, we have pleasure in stating that a number of meetings 
have been held of the committee appointed to consider the 
above subject, and the following decisions and recommenda- 
tions have been arrived at :— 

1. That generation and distribution generally shall be on 
three-phase system at 50 or 60 cycles per second. 

9. That distribution shall be carried out generally on the 
four-wire three-phase system with grounded neutral at a 

ressure of 250 volts between one phase and neutral—4/.e., 
410 volts (approximately) between phases. 

3. That the standard pressure for domestic lighting. and 
similar supply shall be 250 volts. 

4. That when it is not desirable or economical to use a four- 
wire three-phase supply, then a three-wire system with neutral 
grounded or a two-wire system with one side grounded shall be 
adopted; in all cases the pressure to ground shall be 250 volts. 

5. That the use of direct-current systems shall be discouraged 
and they shall not be allowed for systems involving either over 
50 kw. in capacity or having feeder of over } mile in length. 

6. That no fuses or switches shall be allowed in the neutral 
wire. 

7. That where direct-current systems are essential the 
veneration and distribution shall be on the three-wire system at 
500 volts between outers, the neutral being grounded. 

8. That the following pressures shall be considered as 
standards for high-tension transmission: 2,200 volts, 3,300 
volts, 6.600 volts. Pressures above 6,600 volts to be as re- 
quired by local and other conditions. 

In connection with the above recommendations I may sav 
that the committee was unanimous with regard to the method 
of distribution on the four-wire three-phase system as being 
most suited to Chinese cities. 

A majority was in favour of 250 volts pressure—i.e., between 
ene phase and neutral—on the consumers’ premises; those 
members operating systems of 200 volts and upwards were of 
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opinion that the higher pressure of 250 volts would involve 
practically no additional risk, but would be distinctly advan- 
taveous as regards economy in copper, regulation, &c. The 
svstem would also allow the use of 440-volt motors on the same 
mains as the lighting, and thus render unnecessary the use 
of different mains for lighting and for power, which in Chinese 
cities would be prohibitive on account of cost, the relatively 
low price that could be obtained for electric power, and also 
the fact that power loads are very scattered. 

In connection with the above, we may state that the Ameri- 
can and French representatives were opposed to a maximum 
pressure on the secondary side higher than 250 volts—i.e., 125 
volts to neutral. 

Little trouble in the regulation of lighting due to interference 
of power loads is anticipated, as it is found by experience that 
these loads generally do not coincide. The decision to allow 
both 50 and 60 cycles as standard frequencies was arrived at 
as it was considered that a single standard of 50 cycles would 
not receive support from American manufacturers, and the use 
of 60 cycles would allow of cheaper plants where first cost is of 
paramount importance. 

We may add that practically all cities in China having 
electric supply systems use overhead mains almost to the exclu- 
sion of underground cables.—We are, &c., 

J. S. S. Cooper, Chairman 
R. A. WiLLIAMs, Hon. Sec. 


of Standardisation Committee, 
Engineering Society of China, Shanghai, April 15. 
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STATIC FREQUENCY CHANGER. 
TO THE EDITOR OF THE ELECTRICIAN. 


. Sir: With reference to my Paper on the above, read before 
the Birmingham Local Section, and the addendum to the Paper 
on the subject of compensating for the power factor, I gather, 


from discussing the matter with one or two of the members of - 


our local section, that there is an impression conveyed that the 
method which I suggested for compensating the power factor 
would only be available if there was a large power load in the 
same discrict of the town where the lighting load obtained. 

As | look upon it. the matter is more a financial one than an 
electrical, always provided that there are sufficient motors 
somewhere in the town to draw upon for phase correction. Let 
us look at it this way. I have to compensate on, sav, 24 kw. 
of motor load for each 1 kw. of lighting load added. This 
costs the supply company a certain sum of money. If the 
lighting load is able to bear the charges on this account (that is, 
if every frequency changer is debited with a certain cost), then 
surely it does not matter if we incur a certain expense in cables 
on, sav. the west side of the town, where there are no motors, 
provided that we save an equal sum on the east side, where 
there are motors. It all comes out of the common purse. 

Referrmg to the diagram accompanying my addendum to the 
Paper on the subject of power factor, it will be seen at once 
that if, for instance, we had a 40 kw, lighting area situated 
between the generating station and the 100 kw. motor load, 
then the power factor, up to the lighting area, after phase 
correction, 1s 0-77, or 10 per cent. better than with motors alone, 
while between the lighting load and the power load it is 0-95, 
or more than 30 per cent. better than with motors alone. If, 
on the other hand, the lighting load is more remote than the 
motor load, the power factor out to the motor load is now 0-77, 
or 10 per cent. better than it would be on motors alone; and the 
saving on the cables to the motor load must, therefore, be set 
off against the loss on the cables beyond this point. 

If the motor load had been on the opposite side of the gene- 
rating station, the power factor would have been 0-95 (for the 
same amount of rectification) and the saving on cables would 
have helped to counterbalance the cost of the lighting cables. 

In certam cases it might pay to step up the pressure for the 
lighting cables; the frequency changer, however, acts as its own 
step-down transformer, so only step-up transformers are re- 
quired at, say, 13s. per kilowatt. The cost of extra cable sec- 
tion, if not so stepped up, would be about £1. 14s. per kilowatt 
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r mile. after allowing for the poor power factor ; so above a | Closely. he will notice that it is not OI’ but OI’, and the ! refers 


mile it might pay to step up. 

In the case where there is no power load at all in the town 
(on large motors) there will generally be rotary converter. or 
motor-generator, sub-stations, and the second method of 
phase compensation which I have described in the addendum 
to my Paper would then obtain. 

On the other hand, if there are plenty of motors to fit phase 
advancers to. but on the wrong side of the town, the scheme 
would certainlv bear the equipping of double, or even treble. the 
number of them with phase advancers that would otherwise be 
necessary, and the cables saved through improved power factor 
could be credited against the extra cable section required by the 
lighting system. It does not matter that the two loads are 
on the opposite side of the town; from the financial standpoint 
it is all one common purse. Just as we average up the cost of 
long and short cables to different consumers, and charge them 
all on an average price basis. 

It further seems to me that if the supply authority wants to 
get electric furnaces on its mains fed from frequency changers, 
all it has to do is to make such a charge for such apparatus as 
shall pay for compensation of the power factor in a manner 
satisfactory to itself. protecting itself against being swamped as 
regards power factor by too much furnace load, in the same 
manner that restricted-hour loads were protected ayainst at 
Burton-on-Trent and other places. If there exists a large 
motor load such protection would probably be unnecessary. 

The cost of phase advancing on induction motors being so 
very low, it might pay to provide consumers with wound rotors 
in certain cases in order to be able to introduce phase advancers. 
—] am. &c., 


Birmingham, May 8. A. M. TAYLOR. 


TELEPHONIC DISTURBANCE ON THE N.Y., N.H. & H. 
RAILWAY. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR: With reference to the article in THe ELECTRICIAN for 
the Ist inst. by Mr. W. Arthur, the real cause of the success in 
eliminating disturbances in neighbouring telephone circuits 
seems to have been rather obscured. 

As is well known, the usual causes of telephonic disturbances 
are electrostatic, and that electromagnetic induction may 
nearly alwavs be ignored. That electrostatic induction is the 
greater in the case of the New York, New Haven & Hartford 
Railway is demonstrated by the success of the new system 
of distribution employed by that line.* 

It will be seen by reference to Fig. 4 of the article that the 
electromagnetic disturbance is nil when the load is at the end 
of the line and a maximum when the load is at the power 
síation—viz., the reverse of the case shown in Fig. 3 of the 
same article. The electromagnetic disturbances, therefore. 
have not been affected by the new “ three-wire arrangement." 
The electrostatic disturbances must, however. have been prac- 
ically eliminated, for where before (Fig. 3) there was a single 
source of disturbance—viz., the trolley wire—there are now 
two equal and oppositely charged sources, the trolley wire and 
the feeder, which are placed close together, and this is no doubt 
the real cause of the disappearance of the telephone distur- 
bances.—I am, &c., 


Ealing, May 7. FRANK Murpny, B.Sc. 
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to a note at the bottom of the page. 

I would be verv glad indeed to comply with the suggestion 
contained im the last paragraph of the review should time 
permit.—I am. &c., C. M. JANSKY. 

Associate Professor of Electrical Engineering. 

University of Wisconsin, U.S.A.. April 24. 


ANGLO-CONTINENTAL TELEGRAPHS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: It is gratifving to see on p. 192 of vour issue of May 8th 
that the feasibility has been realised of obtaining four simul- 
taneously working circuits (free from mutual disturbances) 
from four parallel wires, of which three are metallic and one 
has earth return, and by adopting the method described in the 
specification of my patents 231 and 3.281. both of 1882. just 
32 vears ago.—I am. &c., 

Woolwich, May 9. F. Jacos. 

[Owing to extreme pressure on our space we have been 
obliged to hold over some correspondence.—ED. Z.] 


A SUPER-PEAK. 


The extent to which modern generating plant may be called 
upon to maintain a service under conditions of abnormal de- 
mand is illustrated in a remarkable fashion by a recent inci- 


Kilowatts. 


Two Unxustat Day Loaps CoMPARED WITH A NORMAL Day Loan. 


MARCH 19, 1914 (NoRMAL Dav). 
Output 589,200 kw.-hours. 


MancH 18, 1914 (SUDDEN Storm A... 
CLOUDY P.M.). 
Output 690.700 kw.-hours. 


Number 7 a.m. 12-110? ti 
of boilers E p.m., 23-171?6 rating. Number 8 a.m. 21 -1259, i 
steaming of boilers - 9 a.m. 23-155% 

36.600 kw. L Street maximum Steaming | 10 a.m. 23-2199, 


36.423 kw. combined maximum 


| [0:15 a.m. 23-2259, 
24,550 kw. combined average 


48.000 kw. L Street maximum 
54.456 kw. combined maximum 
28.779 kw. combined average, 


MARCH 23, 1914 (SuppgN STORM P.M.) 
Output 619.200 kw.-hours. 


l p.m. 20~125% rating 
Number | 2p.m. 22-1529, »„ 
of boilers dpm:-232-1529,. ;, 
Steaming | 4pm. 23-221% ,„ 
[#19 p.m. 23-243°% ,, 
5p.m. 23-153% 4, 


52.000 kw. L Station maximum Street lights on at 4:07 p.m. 

56.835 kw. combined maximum T Off at 4:33 p.m. 

25,800 kw. combined average. No batteries called upon. 
Greatest drop in steam, 10 lbs. 


“ELECTRICAL METERS.” 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: I have just read with very much interest the review 
of my book on electrical meters in your issue of April 10th. 
Wish to thank the reviewer for his many complimentary 
expressions, and also for pointing out some slight discrepancies. 
àm very glad to get these. I believe, however, that the 
reviewer made a slight error when he called attention to what 
seemed to him to be a misprint on page 325, where he says that 
Ol' should be OL If the reviewer will look a little more 


| dent at the L Street Station of the Edison Electric Hluminating 
' Co., of Boston, Mass. We are indebted to Mr. W. P. Hancock, who 
“is the power superintendent of this undertaking, and who is now in 
this country on a short visit. for particulars of two unusual day loads 
with which his system had to cope. It appears that some long 
periods of darkness were experienced in Boston on March 18th and 
23rd last, and the city and its environs were so quickly enveloped 
in gloom that the load at the L Street Station increased at the 
alarming rate cf 1,000 kw. per minute, or the equivalent of 40,000 
20 c.p. lamps per minute. The adjoining curves show (1) a normal 
day load, with peaks of 32,500 kw. at about 10 a.m. and 4 p-m.. and 
of 37,000 kw. at 7:30 p.m. on March 19th; (2) an abnormal load 
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j 
superimposed upon the ordinary load. representing a total of 


24,456 kw., at 9:30 a.m., of 42.000 kw. at about 2 p.m. on March 18th; 
and (3) of 56,835 kw. at about 4 p.m. on March 23rd. The peak on 
March 18th of nearly 55.000 kw. was within 14 per cent. of the 
maximum load ever carried by the station. The excessive peak of 
March 23rd was within 10 per cent. of this maximum demand, which 
was just over 63,000 kw. Central station engineers in this country 
who are operating large power plants will appreciate the significanee 
of these figures. They will understand that the maintenance of the 
supply under such conditions is wholly a matter for the steam plant. 
Mr. Hancock has kindly furnished particulars which show how the 
boilers were taxed during the period of overload on March 18th, and 
how the number of boilers in service was increased from 7 a.m. to 
10:15 a.m. from 12 to 23 boilers. On March 23rd the demand was 
more sudden than on Mareh I8th, and here the 23 boilers in service 
were working at 4:15 at 243 per cent. of their rating. The 
feature of this achievement lies in the fact that the batteries were 
not called upon, and that the greatest drop in steam was only 10 lb. 
Mr. W. J. Kennedy, the chief engineer of the Boston Edison Com- 
pany, is to be highly complimented upon what we feel sure is a 
world's record in power plant operation. Mr. Hancock informs us 
that the boilers at the L Street Station are of the Babcock & Wilcox 
type, each rated at 500 H.P. capacity, with integral superheaters, 
and that their average life is seven ycars—that is, the oldest of the 
battery were put down about 10 vears ago. 

Without in any way belittling this achievement, we may add that 
we should be pleased to receive technical partieulars from station 
engineers in any part of the world of a " super-peak " which can go 
one better than the above. 
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LEGAL INTELLIGENCE. 


a 


Attorney-General (ex rel. Long Eaton Gas Co.) v. Long Eaton 
Urban District Council. 


Mr. Justice Sargant delivered his reserved judgment in this action on 
Tuesday. He said plaintiff sought to restrain an alleged breach by the 
Council of the provisions of sees. 19 and 20 of the Electric Lighting et, 
IS82. The Council were the undertakers under the Long Eaton Electric 
Lighting Order, 1900, and in that capacity had the powers and were 
subject to the obligations within their area which were given and im- 
posed by that Order and the Electric Lighting Acts of 1882 and 1888. 
The Attorney-General, as plaintiff, was undoubtedly entitled to complain 
of any breach of statutory obligations of this kind without any proof of 
actual or apprehended damage. In the area of supply of the Council the 
staple industry was the production of machine made or Nottingham lace, 
and the electrical energy supplied by the Couneil was used not only for 
public and. private lizhting, but also for supplying the power to drive 
various machines em ploved in that industry. Indeed it was for the latter 
purpose that the main part of the energy sold was employed. In. the 
year 1913, while the total number of units sold to private consumers by 
meter was 1,363,181, and the total number sold to those consumers and 
for public lighting was 1,409,345, there were sold for power alone to the 
15 consumers of energy in the district who took over 6,000. units per 
quarter each, an aggregate of 966,036 units, which was over 70 per cent. 
of the former figure and between 64 and 65 per cent. of the latter figure. 
The electrical undertaking of the Council was a comparatively small one. 
The capacity of the station was 950 kw. and the maximum demand 
actually made at any one time during 1913 was 658 kw., and of that 
maximum demand about 308 kw. appeared to have been made for 
power, leaving about 350 kw. as the maximum demand for light. The 
load factor was 26:01 per cent., which was admittedly an exceptionally 
favourable figure, and was no doubt due not only to the large proportion 
of the electric supply taken for power (the demand for which was usually 
longer and more even throughout the year than that for light), but to the 
exceptionally long hours for which the mills in the district were worked. 
Some works use electrical energy for both lighting and power, others use 
cas for both purposes ; some use electricity for power and gas for lighting, 
and others use gas for power and electricity for lighting. The under- 
taking had been a successful one, and it had been possible not onlv to earn 
protits but to lower the rates charged for energy. For lighting houses, 
shops and other premises (except factories) there was a flat rate of 31d. 
per unit, less 10 per cent. ; for lighting factories 3d. per unit for the first 
24000 units per quarter, afterwards 2d. per unit, less in each case certain 
discounts increasing with the amount of the account ; and for power or 
heating, for a consumption not exceeding 250 units per quarter, 2d. per 
unit, and for larger consumptions per quarter a gradually decreasing 
charge per unit, until for a consumption between 4,000 and 6,000 units 
por quarter the rate was Id. per unit, and for a consumption exceeding 
0.060 units per quarter fd. per unit. He need hardly add that the ditfer- 
ence in the rates of charge for lighting and power respectively involved 
that if a consumer desired a supply for power as wellas a supply for licht, 
he must have à separate circuit. for the supply for each purpose, The 
present proceedinzs arose out of a circular (issued by the Council on 
Sept. 25, 191 l) statins that " the present scale of charges remain in force 
where power and hgehting are both taken exclusively from the Council's 
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eleetrieity mains, but in cases where electricity supply is taken for power 
only or for power and partial lighting the lowest scale of charges, where: 
the number of units consumed during any quarter exceeds 4,000, shall be 
ld. per unit, and otherwise according to existing scale. Such amended 
charge to commence Jan. 1, 1912.” It was alleged that the differen- 
tiation expressed in the cireular between those large consumers of power 
who took power and lighting exclusively from the Council's mains and 
those large consumers who took current for power onlv or for power and 
only partial lighting was a breach of sees. 19 and 20 of the Electric 
Lighting Act, 1882. The matter had been argued before him entirely 
on the differentiation between the consumer À, who took power exclu- 
sively and light exclusively from defendants, and a consumer B, who 
took power exclusively from defendants and took either no light or only 
some of his light from defendants. No comparison had been made 
between A, and a consumer C, who took power to the 6,000 units per 
quarter limit and the whole of his lighting from defendants, but also took 
some power from another source. And it might be that whatever the 
intention of the circular, C though not coming within the detinition of a 
person taking power and lighting exclusively from the Council, was 
nevertheless not within the subsequent definition of those persons whose 
rates of charge were increased by the circular, and accordingly was left 
untouched by it. He merely mentioned that to prevent its being sup- 
posed that the point had been overlooked and for the purpose of remark- 
ing that if C were proposed to be brought within the scope of the circular, 
his case against differentiation would appear to be clearer than the case 
of B. However, the proposed differentiation between consumers of the 
same class as A on the one hand, and consumers of the class of B on the 
other hand, was no doubt the practical one ; and it was to that ditfer- 
entiation that he proposed to confine himself. Having quoted the terms 
of secs. 19 and 20 of the 1882 Act he said it was alleged by plaintiff that 
both sections had. been infringed. Sec. 19 because the supply of elec- 
tricity to B for power was a supply corresponding with the supply to A 
for power and was applied for and given under similar circum- 
stances, Sec. 20 because the lower charge to A was undue preference. 
Defendants said that the supply to A for power and exclusive light was 
not a supply corresponding with a supply to B for power only and partial 
lighting; and secondly, that even if the supply to A for power had to be 
considered separately and so corresponded with that to B, still the cir- 
cumstances were not similar in the two cases. As regards sec. 20 de- 
iendants said that there was sufficient dissimilarity in the conditions of 
supply between the two cases to prevent the difference of chazge, though 
perhaps preferential, from amounting to an undue preference. Any 
supply of electricity for power was in the ordinary course taken quite 
separately from any supply for lighting, namely, by a separate circuit 
connected with the mains by separate terminals and with a separate 
meter. And that being so, he thought that according to anv ordinary 
use of words, the Council must be said to be offering not a single supply 
of electricity but an alternative supply, and that any consumer taking 
power and light in the ordinary way on separate circuits, would be said 
to be taking not a single supply but two supplies, namely. a supply for 
power and a supply for light. And he could see no sufficient reason for 
cutting down the beneficial operation of sec. 19 so as to prevent its appli- 
cation to each such separate supply. In his judement, the hypothetical 
consumer B, though taking a supply for power only, was taking a supply 
corresponding with the like supply of energy to A for power, alchough A 
might also be taking an additional separate supply for liht. And if any 
differentiation was allowed between them qua their respective supplies 
for power, 1: must be on the ground that the circumstances were not 
similar in the two cases. The second defence as regards sec. 19 and the 
defence as regards sec, 20 seemed to be very much the same. an to differ, 
if at all, only in degree. Under each section he thought that the whole 
circumstances might be considered from the broadest possible point. of 
view, and that the question was whether the circumstances affecting 
consumer A or consumer B in relation to their supply of power were 
substantially dissimilar or sufficiently dissimilar to broadly justify the 
differentiation proposed by the circular. The general language of the 
two sections and their relation to cach other were curiously similar to 
those of sec. 90 of the Railways Clauses Act, 1845, and of sec. 2 of the 
Jailway and Canal Traftic Act, 1865. And somo of the decisions under 
those Acts as well as the one or two decisions under the Act now in 
question or equivalent legislation in the Colony of Melbourne were in 
point. From certain railway cases cited and from Metropoliian Electric 
Supply Co. v. Ginder, and Attorney-General of Victoria v. Corporation 
of Melbourne. he thought a fairly clear distinction might be drawn for 
the present purpose between those reasons for making a lower or prefer- 
ential charge which under legislation of that kind were legitimate and 
those which were illegitimate. It would seem that A must noc be charged 
less than B. merely to overcome a greater reluctance on the parc of A, to 
become a customer, or to induce A to become a customer in respect. of 
another supply. although either of those reasons might be a sonl com- 
mercial reason for charging less to A were the publie undertakers merely 
carrying on any ordinary comme-cial business. On tie other hand, any 
circumstances which rendered it less costly, or otherwise more protitable 
to supply A than B constituted a legitimate reason for making a lower 
charge to A for the same supply. And if the Court came to the con- 
clusion that some such ci ‘cumstances existed, taen proof would not be 
required that the diminutio i in the charge ws precisely equivalent to 
the diminution in the ccs. of the supply. To apply these principles to 
the present case if as alleged by the relaiors the object and resul: of the 
circular were to coax or induce those wno took power only or power and 
partial lighting to take the whole of their lighting from the Council, and 
the extra custom thus obtained would not per se make the rendering of 
the existing service less costly or more profitable to th: Counce |, then the 
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policy of the circular would be wrong, and the differentiation between A 
and B would be illegal. But if on the other hand the combination of 
lighting or exclusive lighting would make the supply of power or of power 
and partial lighting to the customer in question less costly or more pro- 
fitable, then there would be a justification for reducing the charge to A as 
compared with B or for increasing the charge to B compared wich the 
charge to A. He understood the contest really resolved itself into one 
of fact. namely, whether as between customer A, who took power and 
light exclusively from the Council and customer B who took power 
exclusively but either no light or only part of his light, the taking by A 
of an exclusive supply of light rendered it cheaper or more profitable to 
the Council to give a supply of power to him than to B. The onus of 
establishing that would appear to reston the Council. Speaking generally 
the technical and other evidence by which they sought to prove their 
case seemed to him extremely thin. On the other hand, no technical 
evidence was called by plaintiff. The cnly evidence in justification of 
the preference to customer A that had to be seriously considered was that 
of Mr. Snell, and a good deal of that evidence might be dealt with very 
briefly. The only part of Mr. Snell's evidence which struck Fim as really 
relevent or im portant was that in which he attem pied to show that under 
the special conditions of Long Eaton the supply. of energy for lighting 
factories was in a sense supplementary to the supply of energy for power 
and improved the load factor by providing a demand ai a time when 
defendants! machinerv would otherwise be idle. Mr. Snell had to 
acknowledge that as the load factor for light was much worse than that 
for power a customer for both power and light had in general a worse load 
factor than a customer for power only. For inasmuch as he took his 
maximum load for power his total load factor was a mean between the 
worse load factor for light and the better load factor for power, though 
the lower load factor for light might, and should if the relative rrice: 
for light and power were fair, be compensated for by the higher price per 
unit charged for light.’ But he said that inasmuch as at Long Eaton 
some 20 per cent. of the power load (ihat attributable to the winding 
machinery) was not working before 7 a.m. or after 7 p.m.. the factory 
owner who took light as well as power gave during the summer months 
of the year an opportunity to that portion of the machinery ac the central 
station which might be regarded as installed against the winding machine 
load of being used for the production of light during the whole or some of 
the hours between 7 p.m. and midnight, and the whole or some of the 
hours between 4 a.m. and daylight, or in times of great activicy between 
midnight and daylight. And the result (said Mr. Snell) was that the 
load factor of such a consumer (consumer A) was im proved and that he 
was In truth a better customer—a customer who could be supplied more 
cheaply—than customer B. That would no doubi be quive crue if no 
more machinery had to be installed to supply customer A than customer 
B, or if, whai was much the same thing, load factor could properly be 
calculated with reference to the maximum demand or load during the 
summer months of the vear. and not with reference to the maximum load 
throughout the whole of the vear, But in fact the contrary was the case. 
The demand for electric lighting was, of course, a demand that varied 
seasonally, and the demand or load that really mattered, and against 
which power had to be installed, was that during the winter or dark 
months, Further, there was nothing whatever to prevent the period of 
the maximum or peak load for power, and indeed, so far as the factories 
alone were concerned, there was a good deal to make the two synchronise. 
And accordingly it was quite clear that the typical consumer A when 
compared with the typical consumer B must be considered as necessi- 
tating the installation in the central station—not merely of machinery 
sufficient to satisfy his demand for power, but also of extra machinery to 
satisfy his demand for light. If that be so it was difficult to see on what 
Principle the machinery used to supply power to the winding machinery 
Tun hy female labour could be considered as being profitably employed 
In supplying light to these parts of the factory which were run by male 
wr. For, ex hypothesi, other machinery had had already to be in- 
stalled for supplying light not merely to the principal part of the factory 
where the male labour went on working, but also to that portion of the 
factory where the female labour was em ployed. and where the supply ot 
light was not required for any longer hours than the supply of power. 
in the absence of anything like definite information on that point from 
the Council he could not look on that supposed advantage with regard to 
Overhaul as any real justification for the differentiation between consumer 
A and consumer B. It seemed to him that large user being already 
allowed for in the condition that 6,000 units were to be consumed per 
quarier, and there being no constat that consumer .\ did in fact consume 
more altogether than. consumer B, whose bill for power alone might 
largely exceed that for the power and light consumed by A, no real reason 
had been shown for regarding A as a more profitable customer than B. 
A's load factor, calculating it in the ordinary and proper way over the 
year and not over a portion of it, was worse than B's and worse substan- 
an proportion tothe amount of light hetook. And the taking of two 
upplies by A did not involve any diversity factor in A's demand, if he 
nghtly apprehended the sense in which Mr. Snell used that term. For 
yn Leak time for power and peak time for light might be, and often were, 
inui. Le whole factory. of cousre, requiring to be lighted. for 
cee at 6 p.m. during the winter months when the demand for power 
as in full force. Though he had defined B as a customer who either 
Ur power only or took for power and partial lighting, he had hitherto 
Consicered him in the light of the first alternative, namely, as taking for 
ad only. But if he was now considered as taking for power and for 
Ta. aes differentiation between him and A was even less, Jh 
Gl rence shown to A was even less defensible. He might well be 
nE more for power than A and more for light than A and might be 


taking them in the same relative proportions as A. And yet it he took 
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any light at all from any other he was to be denied the allowance of 25 
per ceni. made to A. That was not in his judgment a mere isolated or 
excepiional case of hardship such as might be found under any scale 
increasing bv definite steps, but an example of a class of cases likely to 
occur, and specially aimed at by the circular. lt seemed to him im- 
possible to justify such a ditfereniation as that. And ihe express inak'ng 
of the differenuacion was a very strong indication that the reason for 
making it was not the relative cheapness of supplying A, bui the desire 
to oust com peiition in supplying light. The table pui in by the Council. 
showing the average price paid by the 17 consumers who fell within ihe 
same class as the hypothetical consumer A, seemed io him io tell stronsiy 
against the Council. On the two scales adopted by the Council, each of 
no less than seven of those 16 consumers paid less to che Council for power 
and lighting together than he would do if he took ihe same amount of 
power alone. And the whole of those consumers who together took very 
much more than half the total uniis supplied by the Cow cil only paid 
£34. 5s. 2d. extra for the 81.069 units supplied to chem for ligating. Not 
only were those units nearly one-tenth of the units taken for power, ior 
which £2,709. 18s. 4d. was paid, but having regard to the ditference in 
load factor between light and power they must require an installation of 
probably about one-ihird of the machinery which was required for the 
power units taken by those consumers, lf ld. per unit was a proper sum 
for power and 3d. per unii for light it was obvious that the supply of light 
to those customers caused the Council an extraordinary loss, The 
cor pavison made in the footnote to the table was obviously wrong. for 
it assumed that but for ihe reduction the 81,098 units of light as well as 
the 884.038 units of power would have been taken and would have been 
charged for at Id. Further, the reduciion was. of course, not 64 per cent. 
but 25 per cent. (from ld. to 2d.) ; and the commercial effect was that 
$1,098 units of light which ordinarily would (at 3d.) cost £1.013.. l4s.. 
were, in fact, supplied for £34. 5s. 2d. In the result he came to the con- 
clusion that there was a breach both of sec. 19 and of sec. 20 ; of sec. 19 
because B was asking for a supply of power corresponding wich that 
demanded by A and under similar circumstances : of sec. 20 because an 
undue preference was by the circular to be given to A as compared with 
B. The plaintiff was, in his judgment, entitled to a declaraiion that the 
differentiacion proposed by the circular of Sept. 25, LYLE. between those 
consumers of over 6,000 uniis per quarter for power who did and those 
who did noi take their lighting exclusively trom the Council, was in 
contravention of secs. 19 and 20 of the Electric Lighting Act, 1882. 
There would be liberty to apply for an iniunction if necessary. H 
defendants determined to appeal no such application would be made 
while the appeal was pending. Defendants must piv ihe costs of the 
acilon. 


Osgood v. Leo Sunderland. 


On the 6th inst. Mr. Justice Bailhache commenced the hearing of this 
action. brought by Mrs. Irene Osgood against Mr. Leo Sunderland 
(trading as Leo Sunderland & Co.) to recover damages for alleged breach of 
contract in respect to an electric light installation at plaintiff's house. 

Mr. Hudson, K.C.. and Mr. A. Inman appeared for plaintiff, and Mr. 
Holman Gregory, K.C., aud Mr. Poyser for defendant. 

Mr. Hvpsox said the work was done at plaintiffs house in 1904, 
and it was not until 1912 that defects were discovered. The defence 
was that the work was properly done, and the Statute of Limitations was 
pleaded. It was also said that plaintiff ought to have discovered the 
alleged fraud before. Counsel said it was not an ordinary case of 
scamping work; it was work which must have been deliberately con- 
cealed by someone, although he did not know it could have been known to 
defendant himself. The matter complained of was limited to. the 
wiring, and nothing arose with regard to the generating plant (dynamos, 
engines, &c.). Where defendant's men took up the floorboards the 
wiring was properly cased, and it was also cased for a distance on each 
side of the boards that were taken up, so that anvone looking at it 
from above would think at once that the work was properly done. But 
directly one got a foot away underneath the floor it appeared that all the 
wires were left bare. and they were fished through until they were brought 
to the place where the light was to be. "There were other cases in which the 
wile was bare. That was the condition of things which was discovered 
in 1912, and although there had been one or two slight alterations between 
1904 and 1912 there was no material alteration to the wires. Further 
than that. defendant was employed by Mrs. Osgood to repoit half-vearly 
as to the condition of the wiring and the installation venerally, "There 
had been from time to time minor defects discovered, These were put 
right. and up till 1909 he reported that the wiring was satisfactory, 
When the defects were found in 1912 defendant's attention was called 
to it. He came down and inspected the work, which had then be 
opened up. and he afterwards wrote a letter making an offer to put 
the work right, but it was upon conditions that Mrs, Osgood was unable to 
accept. The contract was made by tender and acceptance, As far as 
plaintifi was concerned there was no skilled supervision ; she left every. 
thing to her agents, and she was abroad when the actual work was done. 

Mr. F. W. Asi uas, employed by Mr. T. J. Digby. gave evidence that 
he hid examined the wiring of some of the rooms. He found the wires 
protected in some cases, and in other places; which could not easily be 
seen, they were unprotected. [n cross-examination he said it was 
customary in 1904 to use rubber cables, but wooden casing was also 
employed. He thought lazy workmen would do the work as it had be 
done, in order to save time and trouble. 

Mr. A. Enwarps gave similar evidence as to the wires, &i. 

Mr. W. C. MANSELL, cleetrical engineer, said he inspected the wiring 
on the instruction of an insurance company. a 
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easily reached it was bad. He had never seen anything like it. In 


reported that there were leakages due to disturbance through hot-water 


_ of the installation ; that had been one of the deciding factors in the case. 
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without tubing, and had hardly any casing. It was a very bad job. 


His Lordship then proceeded to consider the question of law. It 
Where the work could be easily seen it was all right, but where it was not 


was said that the Statut» of Limitations, which was pleaded by defendant, 
was an answer to the case. It was obvious that if the statute did apply 
the action was out of time, the work having been done in 1904. He 
Other evidence having been given, thought the action was a common law action for damages for breach of 
DEFENDANT went into the witness box and said the men whom he 


the condition the wires were in there might have been a fire at any time. 
contract, and the only reason why fraud had been alleged in the statement 
sent down to Guilsborough Hall to do the work had been in his employ 


of claim was to meet by anticipation the plea of the statute. Having 
for vears, and the foreman (Brown) was specially selected for the job. | gone at length into the point his Lordship said that although he had 
He went down himself on eight occasions and passed through tho rooms | found upon the facts in favour of plaintiff, vet he must find in favour of 
to see if tho men were doing the work according to contract. The | defendant upon the plea of the Statute of Limitations. The result was 
contract was exclusive of the taking up of boards, &c., that being done by | that there would be judgment for defendant. with costs, but plaintiff 
Messrs. Warings, who were engaged on a very large contract there. His | would have the costs of the issues upon which she had succeeded. 
instructions to his men were to cover all the wires. The wires had to be 


enclosed in wood casing, and on the walls where it was to be new work they 
were to be enclosed in steel tubes. Mrs. Osgood refused to take partitions 
down, and there they enclosed the wires in tubes where possible. In 
some cases that might have been found impracticable, and then rubber 
tubing was used. He computed that 10,900 ft. of casing was used, and 
he thought that which had been since supplied was some 800 ft. only. 
Messrs. Waring's work was under the superintendence of a Mr. Skinner, 
and defendant 3 men had to work under his directions as to the position of 
the lights. After they had done their work defendant's men left the 
boards up for Warings to replace them. When he went down to the 
house in 1912 he found the wiring had been dismantled and there was in 
places no rubber tubing or casing. He noticed there were signs of work 
on the hot-water apparatus. It would have been impossible to put those 
pipes in without interfering with the wives. He had no recollection of 
using the words. "I could) not defend. the work," to Mr. Wilkins, 
plaintiff's steward, but he told him the work was not as he had left it. 
if the work in 1904 had been in the condition in which it was found in 
1912 it would not have gone so long without a fire or something else 
happening. 

Mr. H. C. PirLINGER, in defendants employ. said he made the half- 
vearlv reports. There was nothing wrong until October, 1909. when he 


Splitdorf Electrical Co. v. F. W. Baker. 


At Shoreditch (London) County Court last week plain.itis sued for £3, 
balance of goods sold and delivered. 

It was stated that plaintiffs supplied an Apollo motor car lighting 
equipment to defendant in September last for £24. 54. 21. In January 
last defendant interviewed plaintiffs’ representative and a day or two 
later he sent a cheque for £21. 53. 2d., leaving £3. There had been a lot 
of correspondence about the battery waich was alleged to be faulty. 

Defendant said that when he attached the battery to a motor car the 
light was unsatisfactory, and when the system was working the light 
flickered. The defect in the battery developed ani the bittery fired as 
tho result of a short circuit. He had had to get a new one at a cost of 
£3. 4s. Plaintiffs had not tested it because it was the first one sold and 
plaintiffs did not understand it. 
hours. 


Judgment was given for defendant with costs. 


The battery only lasted a couple of 


Leases of Business Premises. 


Last week Mr. Justice Astbury decided that a covenant in a lease of 
business premises forbidding the lessee to make any “ alteration in the 
elevation of the buildings or in the architectural decoration " did not 
prevent the lessee from affixing electric signs or advertisements to the 
upper part of the premises if those advertisements could be removed at 
any time without injury to the building. 


wipes. Jn some cases the pipes nested hard on the wires and the casing 
had been broken away, and in others the wires were hard upon the pipes. 

Emploves of defendant who had been engaged in the work in 1904 
said nothing was put in without covering, and the work was done in a 
proper way. There was no shortage of material and no scam ping whatever. 

Mr. LEONARD G. Tate said the difference in the cost of doing the 
wiring properly and as deseribed by plaintiff's witnesses was verv slight, 
and would be represented by £3 at the outside. Further. there would be 
no advantage to the men in doing it in the wav plaintiff alleged. His 
experience was that when workmen engaged in fitting hot-water installa- 
tions found piping, &c., in the way they simply slung it aside, 

On behalf of defendant, Mr. HOLMAN GREGORY. K.C.. addressed the 
Court, and said his elient viewed the case as very important, especially 
on the question of fraud, and, apart from himself. there was the character 
of his workmen. There was no suggestion that Mr. Sunderland himself 
was a party to anything that was alleged. What his Lordship was asked 
by plaintiff to say was that a number of workmen had conspired together 
to scamp that work and defraud their master and plaintiff. lf thev had 
Jaid the wires in the way alleged they would have known that anybody 
who had anything to do with the house would discover it. Therefore the 
probabilities of their doing such a thing were very small. 

His LogpsuHip, in giving Judument, said it was admitted that if the work 
was done in the way plaintiff alleged it was bad workmanship. If the 
condition in 1912 was the same as when the work had been done in 1904 
there was no doubt it had been scamped. la deciding whether the work 
was left in that condition in 1904 he had to remember that it was very 
dificult for Mr. Sunderland to produce exact evidence to show what was 
done in 1904. In 1909 Mr. Philips, the hot-water engineer. came upon 
the scene, and for the purpose of his work had to open up certain floors 
in order to put his hot-water apparatus underneath. If the work in 1904 
was as bad as it was in 1912 it was very strange that no fusing of the 
wires and no fires took place at Guilsborough Hall doing those vears, 
because it was common ground that if the wires throughout the time were as 
bad as they were in 1912 they were in a dangerous state. [t was said 
that the hot-water installation, put in in 1909. was sutlicient to account 
forall the mischief found in 1912. Upon the whole, and with much reluct- 
ance, he had come to the conclusion that he must sav that the work was 
badly done, and that steps were taken to conceal it. He had very 
anxiously weighed the evidence as to disturbance of the wires. He 
would quite accept it that persons laying down a hot-water system would 
not be tender and careful about electric wires or bell wires thev found in 
the way. But he was satisfied that there were those short lengths of 
tubing attached to the main lines, and he could not formulate anv theory 
which would square that fact with the suggestion that what was found 
was due or mainly due to interference by hot-water pipes. He had at 
one time thought the explanation of the trouble might be that the wires 
had been tinkered with by plaintiff's man who was put in charge of the 
plant when the work was finished, but after careful consideration he 
had abandoned that supposition. He was confirmed in his view as to 
the facts of this case by a letter which Mr. Sunderland wrote to Mrs. 
Osgood in April, 1912, after he had been called down to see the condition 


Re Dacolight Engineering Co. (Ltd.)—Last week Mr. Justice 
Joyce appointed a receiver and manager for the debenture holders of 
this company. Ths company consented and the usual order was made. 


NEW BOOKS AND NEW EDITIONS. 


Copies of the new books mentioned below can be obtained post free from Tur Erec- 
TRICIAN Offices on payment ot the prices indicated in parentheses. Where an asterisk is 
added to the number 20 days will elapse before bocks are supplied. It is only necessary 
to specify the number when sending remittance. 


254. " Modern Steel Analysis.” By J. A. Pickard. 3s. 6d. net (33. 9d.) 
255. " Dental Electro-Therapsutics.” By E. Sturridee. 12s. 6d. net 
(13s.) 

256. “Synthetic Use of Metals in Organic Chemistry," By A. J. 
Hale. 4s. 6d. net (4s. 10d.) 


257.* " Modern Technical Drawing." By G. Ellis. S2 net (94) 


Showing various styles of lettering for illustrations and giving full details 
of the preparation of working drawings. 

258." " Mechanical Laboratory Methods: Testing of Instruments and 
Machines in the Mechanical Engineering Laboratory.” By J. C. Small- 
wood, | 82.50 net (115. 3d.) l 

259. " Flying: Some Practical Experiences.” By G. 
C. C. Tarner, [Hustrated. 12s, 6d. net. (12x. ad.) 

260. " Practical Exhaust and Blow Piping.’ Bv W. H. Haves. 
8s. 6d. net. (8s. 9d.) dl : i 


261. " Practical and Experimental Wireless Telegraphv.” By W.J. 
Shaw. 3s. 6d. net. (3s. 9d.) f l : 

202. " Engineers) Costs and Economical Worksho 
By Smith and Pickworth. — 4s. 6d. net (4s. 10.1.) 

264. General Telegraph Code. 635, net. 

265. " Machine Drawing." By T. and T. G. Jones. Book 4, Sec. I: 
E'cctrical Machines, ls. net (15, 2d.) 

266. " Exercises for the Applied Mechanics’ Laboratory," By J. P. 
AXottcamp. — 4s. 6d. net (4s. 10d.) f 

267. " Relief Modelling in Metals.” By C. Roth. Is, net (Is. 2d.) 

268. " Introduction to the study of Integral Equations.” By M. 
Boteher. 2nd edition, 2s. 6d. net (28. 94.) — 

259. " Continuous and Alternating Current Machinery.” By J. H. 
Morecroft. 7s. 6d. net (7s. 9d.) : 

270. " Handbook for Wireless Telegraph Operators Working Instal- 
lations licensed by the P.M.G.” 3d. (4d.) 

271. " Railway Year Book, 1914.° 2s, 6d. net (2s. 9d.) 

212. " Absolute Measurements of a Resistance by a Method based on 
that of Lorenz." By F. E. Smith. 4s. 6d. net (4s, 9d.) 

273. " Hydraulics.’ By E. H. Sprague. 3s, 6d. net (3s. 104.) 

274.* " Further Problems in the Theory and Desiyn of Structures," 
an advanced Text-book, By E. S. Andrews, $250 net (11s.) 
He thought that Mr. Sunderland, when he wrote that letter, believed that 215* "'Pheory and Design of Structures,” a Text-book. By E. 8. 
the work when it had been left by his men in 1904. had not been left in a 


Hamel and 


p Production." 


he Andrews. 3rd edition. — 83-50 (15s. 3d.) 
satisfactory condition. He came with great reluctance to the conclusion 211*. ** A General Course of Pure Mathematics.” By A. L. Bowley. 
at which he had arrived. He did not think the supervision of the work 2:50 (11s.) 


was eflicient, and he thought advantage was taken of the lack of super- 219. “ Chats on Old Copper and Brass.” By F. W. Burgess. 5s. net 
vision in the way he had described. He assessed the damages at £170. (55. 4d.) 
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POSSIBILITIES OF ELECTRIC VEHICLES. 


Under the above title our contemporary, " Motor Trac- 
tion,” deals editorially with the controversy which has 
recently arisen between the champions of electric vehicles 
and the advocates of petrol and steam transport methods. 
This editorial comment is concluded with the following 
remark: `“ There is no conceivable reason for an attitude 
of war between electric and other interests. There must, 
of course, be the usual trade competition, which may at 
times and in individual cases grow bitter. but the general 
circumstances demand from all concerned straightforward 
argument and cool consideration without anv display of 
bias or ill-temper.” Needless to say, we find ourselves in 
‘complete agreement with the statement as to straight- 
forward argument and cool consideration. We felt it 
necessary, however, to protest against what we considered 
were, and still consider are, unfair methods of criticism 
levelled at the new movement by the official organ of the 
Commercial Motor Users’ Association. "The editor of this 
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mittee suggested to Mr. SwrTH that, in the interests of all 
concerned, he should withdraw his resignation. They 
considered it would be distinctly against the interests of the 
electric vehicle movement. to seek in any way to evade or 
stifle rational criticism. In response to this request Mr. 
Smith expressed the view that membership of the Committee 
should in no way hamper or tie him in respect of criticism 


or comment in the * Commercial Motor" oy elsewhere. 


T | He stated that his position on the Committee would ‘be in 


the capacity of an investigator, and not as a member 
necessarily pledged to push the electric vehicle. On being 
given an assurance by Mr. Ayton that he would be lett a 
perfectly free agent in the matter of criticism, Mr. SMITH 
decided to withdraw his resignation. We are very pleased 
to record this. We had no personal animus in suggesting 
that Mr. SurrH should leave the Vehicle Committee, and we 
are glad to hear that the common view is that he can render 
valuable service to the movement in the capacity of critic 
from the opposite point of view. On our part, we feel that 
by expressing ourselves as forcibly as we did we have 
obtained a definite statement of the position of affairs and 
generally cleared the atmosphere. 

“The Commercial Motor" now explains that it is ex- 
tremely anxious for proofs of the statements which the 
advocates of electric vehicles have so far put forward as 
arguments in its favour. It replies to us: 
war, let it rather be proofs." From our point of view we 
consider that it will get both. The enticisms which have 
so far been advanced by the petrol and steam vehicle 
interests are & clear enough indication of their intention to 
fight the electric, tooth and nail. Such an attitude as this 
is a distinct advantage. It eliminates any uncertainty 
which may be entertained as to the possibility of co-opera- 
tion with the existing transport methods. When one comes 
to analyse the situation seriously, one could not expect any 
different result. The station engineer must now realise 
that he has to combat statements casting doubt upon the 
reliability of his supply for battery charging purposes, 
The vehicle maker may look forward to legislation, pro- 


" Let it not be 


, bably introduced by powerful automobile interesis, which 


wil tax his machine on a weight per axle basis. 


publication, * The Commercial Motor," Mr. E. S. SHRAP- | 
XELL-SMITH, tendered his resignation to the Electric 


Vehicle Committee, we believe, upon our suggestion. In 
his issue of May 7th he publishes the correspondence which 
passed between Mr. F. Ayton, the secretary of the Com- 
mittee, and himself. From this we gather that the Com- 


The 
battery maker must be prepared for every conceivable 
kind of suggestion that his portion of the equipment s 
unreliable and inefficient. Mr. SHRAPNELL SwMrrH has done 
the movement a service in stepping into the rine with the 
gloves off, and he can now be confronted with an op onent 
similarly prepared. 


————"— 
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PARLIAMENTARY INTELLIGENCE. 


MANCHESTER CORPORATION BILL. 


Daring the past week a Select Committee of the Howe of Lords has 
been considering this bill. 

Mr. CLoDE, K.C.. said by the electricity clauses the Corporation pro- 
pose! firstly to erect a new generating station with certain subsidiary 
works; secondly, to extend the area of supply by taking in a portion of 
Davvhulme and a portion of Stretford; thirdly, to obtain power to 
connect up the new station and the station which they proposed to pur- 
chase at Tratford Park with the existing stations of the Corporation, and 
to iav mains for that purpose ; and, fourthly, to obtain power to purchase 
the station of the Trattord Park Lighting & Power Co. (Ltd.). The 
powers of the Corporation for the supply of electricity were already very 
wide, and, apart from supplying the city area, they supplied outside the 
localities of Audenshaw, Denton, Droylsden, Failsworth and Heaton 
Norris. In order to carry on those extensive obligations, they had built 
three generating stations, and in connection with the supply throughout 
the Manchester area about 22 sub-stations had been erected, serving a 
population of 750,000. A bulk supply, too, was shortly to be given to 
Middleton. The capacity of the three generating stations was some 
70.000 kw., and there were 425 miles of mains. About 71,256 H.P. was 
connected to the Corporation mains They had, therefore, to consider 
the immediate question of the erection of a fourth station, and a site at 
Barton in Davyhulme had been decided upon. Tve site, which was 121 
acres, was on the Bridgwater Canal, and it was proposed to erect on it a 
generating station of 120.000 kw. at a cost of £1.200.000..— With regard to 
connecting it up with other stations he did not think there would be 
much difficulty, as the Corporation did not wish to ride roughshod over 
the local authorities, and were willing to go to arbitration in cases of 
disputes as to routes for the mains. There was only one opponent to the 
new Davyhulme station (the Rural Council of Barton-on-Irwell), whilst 
the opposition of the Lancashire Power Co. would be met by agreement 
to limit the supply to a portion of Trafford Park. The Corporation also 
proposed to purchase the generating station in Trafford) Park. The 
‘Yrattord Park Power Co. had no statutory area at all for giving a supply 
to Trafford Park, but Stretford Councils argument was: "' It is in our 
district vou are dealing with our powers." It was true Tratford Park 
was a definite area of Stretford. but the Council had actually allowed a 
company tosupply that area. The Stretford Municipal station could not 
give a large and reliable supply to meet the industrial needs of the dis- 
trict involved. The Trafford Park Co. were giving a supply to certain 
docks which happened to be just outside the Salford area, and the pro- 
moters did not believe that Salford could give a reliable supply at present. 
Having reviewed the petitions of Salford, Stretford and Barton he urged 
that there was no real opposition to the actual erection of the generating 
station. 

Mr. S. L. PEARCE, city electrical engineer. gave evidence, and said the 
horse-power that could be connected up in the whole area was at least 
half a million. for industrial purposes. Last year they generated 
118.000,000 units, a figure far in excess of any other municipal electrical 
supply. He thought the Trafford Park Co. was a small concern in rela- 
tion to the demand. In 1909 the company proposed to take supply in 
bulk from Manchester Corporation, and there was at the same time a 
proposal that Manchester should take over the undertaking. The taking 
over of the obligations of the company, such as the supply of the docks, 
Wasa necessary corollary to the purchase of the company. The com- 
pany was under the obligation to supply at the Manchester rate, and he 
did not think the company could afford to do so... Differences had arisen 
between’ Manchester and Stretford because of the inability ot the Stret- 
tord generating station to supply sufficient current to run additional 
trams to and irom the Old ‘Vratford football ground on maich days, 
Witness believed that Stretford declined to provide the extra current 
uniess the Corporation agreed to pay the cost of the plant, but as the 
result of arbitration Strettord were ordered to put in the plant to generate 
the extra current. 

Mr. WEpbERBURN, K.C.. said Stretford was perfectly willing to buy 
up the Tratford Park Power Co. at an arbitration. price, and supply the 
residential and industrial district. 

WitNess said if they did so they would not be able to supply the 
'Trafiord Park estate at anything like as low a price as could Manchester. 
Furthermore, if Stretford wanted to discard their present plant and have 
a tresh and large instalment they would have to go to the L.G. Board, 
who would never permit. a speculation of that kind, as they would come 
on the rates at once to pay off the old capital. 

Replying to Mr. Cowakp, K.C., for Salford, witness agreed that the 
new generating station would be necessary in any case, and that but for 
the fact that the Corporation were taking over the company which was 
supplying that part of the docks in Salford, Manchester would not have 
thought of entering the Salford area. 

Mr. Tyti.pEstEY Jones (for the Corporation) said they were quite pre- 
pared to hand over to Salford Corporation that portion of the company's 
undertaking which was in their area at the proper time and by agreement. 

Witness agreed that there would be no difficulty in excluding that part 
trem the Manchester proposals and for Salford to supply. 

At this stage the chairman (Lord Barnard) asked it it were not possible 
for the parties to come to terms in some sort of way. The whole case 
seemed to be a question of the overlapping of local authorities by other 
local authorities. On the other hand. he had been impressed with the 
difficulty of. providing a sufficient supply of electricity without overlapp- 


ing. Tf it were possible, he thought the parties ought to come to some 
sort of arrangement. and so save fighting the matter out at great expense, 

In re-examination, Mr. PEaRncE stated that the Tratford Park Co. 
made a gross profit in 1910 of £4,205. £8.049 in 1911. £7.274 in 1912, and 
£10.653 in 1913. In 1901 Stretford Council refused to purchase the com- 
pany’s undertaking for £40,000. Since then the undertaking had been 
largely extended. 1t would not be possible economically to couple up 
the undertaking with Stretford Council's existing undertaking. The 
Trafford Co. entered the area without any permission from Stretford, 
which was not required, and installed its plant by agreement with the 
owners of the estate, As regarded Salford, Mr. Pearce stated that if 
the Trafford Co. was relieved of its obligation to supply a portion of the 
docks the Corporation had no objection to Salford taking over that por 
tion of the supply. Only last week Manchester Corporation formally 
proposed that Salford should take over the supply. and so relieve the 
company of its obligation in that respect, but no reply had been received 
bevond an acknowledgment. 

Mr. TyYLDESLEY Jox es replied that in 1900 the Ship Canal Co. asked for 
tenders for the supply of the docks from Manchester, Salford and the 
Trafford Co. Salford Corporation virtually tendered. but the tender was: 
rejected as the price was prohibitive. Unless the Canal Co. determined 
the agreement they were entitled to insist on a supply on the present 
terms. 

Mr. John F. C. Sveti and Mr. C. P. Sparks. consulting electrical 
engineers, gave evidence as to the ability of Salford to supply the docks. 

The CHAIRMAN again suggested an arrangement, saying he could not 
understand what Salford wanted beyond the offers of Manchester Cor- 
poration. 

Mr. Joux Cowas (of Redpath, Brown & Co.). Mr. A. P. Woop (manager 
of the Lancashire Dynamo & Motor Co.) and other manufacturers in 
Tratford Park, strongly supported the erection of the station by Man- 
chester Corporation on account of the efficiency and cheapness of the 
current that would be supplied. 

Mr. R. €. A. Lance, director of the British Westinghouse Co.. said 
that his company generated their own electricity, which under a covenant 
they were bound to do or else take a supply from the Tratiord Power Co., 
but, though they intended to continue to supply themselves, they would 
welcome the advent of Manchester Corporation on the scene, because 
from the nature of their business there were frequent occasions when they 
wanted an auxiliary supply. From the point of view of experience in 
electrical enterprise and the reliability attaching to a large service, they 
would much prefer to obtain the extra supply from the Corporation than 
from Stretford Council. In regard to the possibility of the Lancashire 
Electric Power Co. coming to Stretford's aid, they would prefer a com- 
pany whose station was close at hand. as the Manchester station at Davy- 
hulme would be. His company manufactured. 10,000,000 units a vear 
at less than 2d. a unit, nearer 1d. in fact than zd. That was after allow- 
ing for all charges, including de preciation. 

Mr. Ll. B. ArKINSON, director of the Trafford Power Supply (Ltd.). 
gave the history of that undertaking. 80 per cent. of the capital was 
held by people who had their own works in the Park, or who were in- 
terested in the land. They had entered into an agreement with the 
Estate Co. to give a cheap supply on a purely industrial basis. The Ship: 
Canalthe Estate Co.and the PowerCo.were the three factors that had made 
the Park. His company believed that the handing over of the business: 
to Manchester Corporation was in the best interests of the consumers in 
the Park and of the public. The sum offered for the undertaking 
(£146,000) was fair and reasonable. They desired to put the money into 
their own businesses again. and therefore had resolved to part with the 
concern on terms which would meet their obligations and repay £1 for 
every £l share they held. In the event of the present arrangement 
falling through his company would go on supplying Tratford Park as at 
present, and raise further capital, 

This concluded the case for the Corporation, 

On behalf of Stretford Council, Mr. Wedderburn, K.C., pointed out 
that nobody would be better off by the inclusion of Trafford Park in the 
Manchester area of supply. The manufacturers there would continue 
to get electricity at Manchester prices in the future as in the past. The 
provision of double plant was not essential, because 80 per cent. of the 
electrical undertakings in the country were carried on with only a single: 
station. He submitted that without the repeal of sec. 23 of the Stretford 
Act, Manchester would not have been able to purchase at the price 
arranged. The effect of that section was that, so long as the Trafford 
Power Company gave the service Stretford would not compete, but that 
agreement was personal and would not apply to anyone to whom the. 
company assigned their business. Manchester was expecting to make: 
a large profit out of the monopoly in Trafford Park, and Stretford was 
to be robbed for all time of that Important industrial area. 

After evidence had been given by Mr. T. L. Miller and Mr. A. A. C. 
Swinton, electrical engineers, who agreed. that the Bill would affect 
Niretford. prejudicially for all time, the Committee intimated that they 
were not prepared to grant the powers. and they were not prepared to 
grant the additions to their area of supply in the township of Davvhulme. 
and that part of the Urban district of Stretford known as Trafford Park. 
The clau: e contirming the purchase of the Trafford Power Company s 
undertaking was struck out. 

The representatives of Manchester and Salford Corporations had come 
to an agreement on the question of supplying electricity to some of the 
docks, but this was dependent on the agreement with the Trafford 
Power Company and was, therefore, abandoned. 

The proposal to erect a new gencraiing station at Davyhulme was 
unopposed as were the other clauses of the Bill which were considered op 
Monday, ant the Bill was reported for third reading. 
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" DUBLIN ELECTRICITY SUPPLY BILLS. 


Last week a Select Committee of the House of Commons considered 
the Bills promoted by the Dublin Southern District. Electric Supply Co. 
(for the contirmation of the Kingstown Provisional Order) and by the 
Alliance & Dublin Consumers’ Gas Co. (for powers to supply electricity 
in Kingstown, Dalkev and Blackrock). 

Mr. Vesey Knox, K.C., for the Dublin Southern District Co.. said the 
Bill was for the contirmation of a provisional order granted by the Board 
of Trade to the company in 1913. and the competing Bill was deposited 
in the present session and related to Kingstown, Dalkey and Blackrock. 

Mr. W. M. Mtreny stated that he had been approached by some 
public men, and asked to undertake the electricity lighting of Kingstown, 
He was told that Kingstown Council would authorise him to break up 
the streets and lay down electric cables, but they wanted some financial 
assistance to carry out the undertaking. After some pressure he avreed, 
somewhat reluctantly, to promote a provisional order. At that time he 
had the good will of the Urban Council of Kingstown. He obtained 
the order from the Board of Trade in due course, and if the Bill were 
passed it was his intention to carry out the powers sanctioned. — 1n cross- 
examination he denied that the permission given by Kingstown Council 
for the promotion of the order was on the understanding that Blackrock,. 
Dalkey and Kingstown should be combined, and that there should be an 
ultimate power of purchase. He had the option for the purchase of a 
site for a generating station in Kingstown, but should the Board of 
Trade refuse permission for the site, land would be found elsewhere. 

In reply to the chairman (Sir E. Cornwall), Witness said he believed 
the best scheme would he for the electric current required for Kingstown 
to be supplied from the tramway generating station, but the tramway 
company were prevented by statutory enactment from supplving clectric 
light. Another way would be to get supply in bulk from the Dublin 
Corporation. If the supply were obtained from the company it would 
be more difficult for Kingstown Council to purchase the underiaking 
eventually than if it were a self-contained undertaking, but they could 
buy the mains and build a generating station for themselves. 

Nr. Tattow, consulting engineer, said that the scheme outlined in 
the Bill was satisfactory, and could be carried out either for Kingstown, 
Dalkey and Blackrock combined or for Kingstown separately. The 
scheme could afterwards be extended to Blackrock and Dalkey without 
coming to Parliament for powers. It would be a financial success. 

Local evidence having been given in support of the Bill, the case for 
the Dublin Southern Company closed. 

. Mr. FrrzoERALD, K.C., outlined the scheme of the Allianse & Dublin 
Gas Consumers’ Co., and stated that last vear (when Mr. Murphy's Order 
was before the House of Lords) negotiations took place between Bl ek- 
rock Council and the Gas Company. as a result of which ‘certain terms 
of agreement were arrived at between the company and the Urban 
Council as to the terms of supply. Subsequently, however, the Council 
insisted upon additions to the agreement, which the com pany bad to 
refuse, and therefore the agreement was repudiated, and Blackrock 
struck out of the Bill, It was extraordinary, nevertheless, that Black- 
tock appeared to oppose the Bill. 

After some discussion, the CHAIRMAN said, so far as he could under- 
stand, Blackrock entered into an agreement with the promoters as 
Tezarded the promotion of the Bill, and, therefore, Blackrock had no 
complaint that the Bill was introduced. That fact alone made it very 
unlikely that anv Committee of Parliament would give Blackrock costs. 

Evidence having been given in support of the Bill, the Committee 
found the preamble not proved. 

Ultimately the Dublin Southern Company and Kingstown Council 
came to the following agreement :— : 

, | The powers given by this order shall not, without the consent of the 
Council, be exercised for a period of six months (or such extended period 
as the Board of Trade allow) after the passing of the Act confirming this 
order, unless within that period the undertakers have transferred. the 
undertaking to the Urban District Council of Kingstown. 

2. Within that period the undertakers shall transfer, and the Council 
shall take a transfer of, th» undertaking, with the consent of, and on 
such terms of pavment as may (falling agreement) be approved amd 
settled bv an arbitrator appointed bv the Board of Trade, and the 
Arbitration Act (1889) shall apply to such arbitration. In settling the 
terms of payment for the undertaking, the Council shall not be liable 
for any obligations entered into by the undertakers, or for any obligations 
of any sort whatever, or for any outlay other than that reasonably and 
Properly incurred in regard to the promotion of this order, and of the Bill 
Pe oe same, and the costs of forming the company, not exceeding 

3. On such transfer, the rights, powers and authorities of the under- 
takers In respect of the undertaking shall be transferred to. and may be 
exercised by, and shall attach to, the Council, and the Council shall, 
subject to the provisions of this order, become the undertakers for the 
purposes of this order. 

4. Any sum which may be paid by the Council to the company under 

© provisions of this clause, together with the costs and expenses of the 
Mouncil in opposing the Bill to confirm this order, shall be treated as 
capital expenditure of the undertaking, and shall be subject to the pro- 
Visions of sec, 8 of the Electric Lighting Act, 1882. 

It was also agreed that if Blackrock and Dalkey Urban Councils, by 
Dotice in writing, require the undertakers to give them a supply of elec- 
wical energy in bulk, the undertakers shall apply for an order to promote 
such supply under sec. 4 of the Electric Lighting Act, 1399, and if such 

er 13 made shall give such supply on such terms and conditions, and 

om such date, as (failing agreement) may be determined by an arbi- 
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trator appointed by the Board of Trade, provided that Blackrock shall 
not be entitled to serve such notice after the expiration of six months 
after the passing of the Act conferring such order. 

On behalf of the Alliance & Dublin Consumers’ Gas Co. an appheation 
was made for the insertion of a clause providing for the publication of the 
accounts of the undertaking in the local newspapers, and also for the 
revision of the charges every three years after the first five vears. 

The Committee, however, refused the application. 


L.C.C. (TRAMWAYS AND IMPROVEMENTS) BILL. 

The Select Committee of the House of Commons, which has been con- 
sidering this bill, passed on Monday the portion of the bil] which autho- 
rises the construction of an overhead line from Lee-wreen along Eltham- 
road, to Well. Hall-road, Woolwich. The Committee expressed: the 
opinion that the roadway should be paved with wood in the residential 
parts of the line ; also that the surface of the road should be kept as much 
as possible to the existing level. 

The proposal to give the London County Council power to work the 
Askew-road and Paddenswick-road lines in the Hammersmith area, 
which are being purchased from the London United Tramways (Ltd.), 
was next considered. 

Mr. Pottock, K.C. (for the County Council), explained that at present 
thev had power to work the Uxbridge-road, Goldhawk-road and Hizh- 
street ( Hammersmith) lines, but not the other lines. 

Mr. LrLovp. K.C. (for the London United Tramways), suggested that 
as there was little difference between the parties, it would be possible 
to agree as to running powers for the London United Co. He had culvised 
his clients to withdraw their petition against the bill in the House of 
Commons without prejudice to their rights in the House of Lords, in the 
belief that in the meantime they could come to terms. 

The remaining clauses having been adjusted, the bill, as amended, was 
ordered to be reported for third reading. 


South Suburban Gas Bill.— As the promoters have withdra.n the 
electrical clauses of this Bill, Crovdou Corporation have also withdrawn 
their opposition to the Bill. 


CURRENT TRADE LITERATURE. 


(S pe7lal reference is made to a number of new lists in the Art Supplement 
pages of this Section. | 

Dry BATTERIES.— Booklet No. 105, dealing with the Blue Bell 
Dry Battery. is now in its second edition, and may be obtained from 
the Western Electric Co. Among other interesting items is a pocket 
ammeter, with which the condition of any cell may be ascertained. 
It is intended for connection through a 20 or a 5-ohm resistance, 
according as a high or low resistance telephone transmitter js being 
tested in conjunction with a local battery. 

ELECTRIC CookiNG.—-The lecture on electric cooking delivered 
before the Wolverhampton Engineering Society by Mr. F, S. Grovan 
has been reprinted from THE ELECTRICIAN, and is being supplied in 
large quantities by the Publicity Committee. Particulars revarding 
the cost of these may be obtained from the offices of the committee, 
Tudor-street, London, B.C. 

NQUIRREL-CAGE MOTOR STARTERS.—An_ interesting pamphlet 
dealing with drum-tvpe starters for squirrel-cage motors js heing 
issued by the Electrical Apparatus Co. The starters are supplied in 
two forms, totallyv-enclosed dry and oil immersed. 

Evectric HongNs.— Benjamin Electric ( Ltd.) are marketing à new 
tv pe of electric horn for motor cars and motor cycles, particulars of 
which are given in a publieation just issued. 


BUSINESS NOTICES. 


Mr. A. W. Beuttell informs us that. his business has been trans- 
formed into a limited liability company, under the title oi A. W. 
Beuttell (Ltd.) The business will be carried on under his direction 
at 109, Victoria-street, London, N.W. 

The business of the late Geo. M Leren., electrical engineer, &e., 15, 
High-street, Edinburgh, has been transferred to his sem Day id Alex, 
M Laren, who continues as David Stevens. 

Edwd. D. Bonney and Miles N. Turner (trading as E. D. Bonney & 
Co.) electricians, &e.. Bowness-on- Windermere, have 1 
partnership. Debts by Mr. Turner. 

Chas. F. Collins and John Win. Fletcher (trading as J. W. Pletcher 
& Co.) electrical and mechanical engineers, 7, Wedinore-street, 
Upper Holloway, London, N.. have dissolved partnership, Debts 
by Mr. Fletcher, who continues the business. 


Sale by Auction.—Mr. Frank G. Bowen will sell by auction at his 
sale rooms, 62a, Aldersgate-street, London, E.C, on "Thursday, 
May 21 at ] p.m., the stock of a manufacturers’ agent, in-Iidinz 
about 34 miles of electric light wire and cable, 50 miles telephone 
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and plot wire, "arge stock of silk and cotton-covered flexible cords, 
bel pushes, sindry electrical stores, &c., also the stock and office 
furniture of an electrician, including radiators, table standards, 
letaphouiders, metal filament lamps, fuse boxes, switchboards, cut- 
outs, catie. &e. Catalogues of Messrs. Corfield & Cripwell. Balfour 
House, Finspury-pavement, London, E.C. See also an advertisement. 

Plant for Sale.— Leeds Industrial Co-operative Society, 10. Albion- 
Street. Leeds. advertise for sale a Ferranti vertical cross-compound 
engine and 300 kw. Schuckert dynamo. 

Patents Development.—The proprietors or a number of patents. 
for “ Liiprovements in telephones and thermo-telephones," desire to 
enter into arrangements by way of licence or otherwise for securing 
their practical working in this country. Applications to Messrs. 
H»zeltine Lake & Co., Patent Agents, 28, Southampton-buildings, 
Chzneerz-lane. London, W.C. 

B.E.A.M.A.— We are informed that the Union Electric Co. (Park- 
street, S. E.) has decided to resign its membership of the British 
Eiectrical and Allied Manufacturers’ Association, and has so notified 
the secretary of the association. 


LIQUIDATIONS, &c. 


A meeting of creditors of the Hove Electrie Lighting Co. (Ltd.) 
will be held on May 25 at Salisbury House, London Wall, London, 
E.C., and Claims are to be sent to Mr. F. R. Reeves at that address by 
May 22. 

The Rose Automatic Target Co. (Ltd.) is being wound up volun- 
tarilv and Messrs. H. R. Bower and Wm. Cantor have been appointed 


jeint liquidators. 


^ Men P RUEDA LLLA 
ELECTRICITY SUPPLY. 


Li REALEN LULL 
EXTENSIONS. 

Bethnal Green (London).— With a view to carrying into effect the 
schere of electricity supply prepared by Mr. J. F. C. Snell and 
recoutly adopted by the Council, the Electricity Committee recom- 
meud tint Mr. Snell be engaged to supervise the carrying out of the 
scheme upon the usual basis of remuneration, t.e., at per cent. on 
the capital expended. 
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Bradíord.—The Electricity Committee will lay mains in various 
Etreets at a cost of £1,485. 

Greenock. —On Monday the new 5.000 kw. Westinghouse-Rateau 
stenm turbine generating set was officially started. 

Treasurer WILLIAMSON, vice-convener of the Electricity Committee. 
Bala it was proposed to supply current to Port Glasgow at a voltage of 
about 10.000, and it was expected that the shipbuilders in Port Glasgow 
would take the whole current which they required trom Greenock. To 
show the growth of the Electricity Department, he might mention that 
while during the first completed year of the old station at Hunter. place 
the total output was about 150,000 units, the output last year was 
11.500.000 units, unsurpassed by any town of similar size. 

Hereford.— The L.G. Board have sanctioned a loan of £1,500 for 
extensions of mains. 

The Electric Light Committee report that the increase in the sale of 
electric current last vear exceeded the total supply in 1907. 

Southwark iLondon).—The Finance Committee recommend that 
a lcan of £16,087 be obtained from the London County Council in 
order to mect expenditure on the electricity undertaking. 

Stockport.— The Electricity Sub-committee have authorised the 
Borough Eiectrical Engineer to prepare specifications for another 
geucratitia set. 

Walsall.—A: the meeting of the Corporation on Monday the 
Electricity. Committee recommended that the plans and estimates 
of the consulting electrical engineer (Mr. E. M. Lacey) fot the pro- 
posed new electricity generating station at Birchills be approved. 
and thet application be made to the L.G. Board for sanction to 
borrow £74.850 to defray the cost thereof. including the necessary 
mains and auxiliary apparatus. 

In moving the adoption of the Electricity Committee's report the chair- 
mar (Mr. Hayward) said the scheme had the unanimous support of the 
committens, v ho were «atisfied the outlay would be in the interests of the 
town. The Corporation had been told by their adviser that their present 
evetem was ebsolete and the site of the works was unsuitable. That left 
them no alternative but to erect a new station. Some comment had been 
occasioned by the fact that 12 months ago an estimate fixed the cost of 
the scheme at £38,000. and it might be asked why it should now have 
gone up to £75,000, The explanation was that the consulting engineer 
ncv bad a better knowledge of the probable requirements of the town 
than when he was first called in. During the past 12 months the demand 
for current for power had increased by 500 kw., and if that rate of increase 
continued the provision made by the original scheme would very soon 
become inaveaquate. It was proposed to equip the works with two steam 
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turbine sets, each of 3.000 kw., and to make provision for a third when 
required. Jf the Corporation wished Walsall to develop as a manufac- 
turing town they must be prepared to supply manufacturers with cheap 
power. p 
Mr. TALBOT, whilst agreeing that the Council would not be doing their 
duty if they did not pass the scheme, proposed as an amendment that 
the committee be instructed to make use of certain modern plant at the 
existing worka which, he said, was worth about £12.600, and had not 


been in use more than three months. He urged that every possible 
economy should be exercised. * 


1 
After an assurance that the committee would accept the spirit of the 


amendment the recommendation was unanimously adopted. 

The following loans have been sanctioned by the L.G. Board: £198 
for additions to sub-stations (repayable in 30 years), £435 for new chain 
grate stoker and half cost of new economiser (10 vears), £312 for services 
in 1913 (15 vears), and £1,000 for prospective expenditure on new ser- 
vices (15 years). 


Wath.—The Urban Council have decided to'jroceed with their 


electricity supply scheme in connection with the project for the con- 


struction of Dearne Valley Light Railway, even if Wombwell Council 
are excluded from the lighting scheme by the Board of Trade. 


| GENERAL. 
Blackburn.— An agreement has been entered into for the supply 


of electrical energy to the Greenbank Foundry. 


Bristol. Some correspondence has passed between the hon, 


Association (Mr. 
V. G. Burkitt) and the city electrical engineer and manager (Mr. 
H. Faraday Proctor) as to the terms and conditions of local contracts 
for wiring and fitting. 

In the first letter (dated April 2, 1914) Mr. Burkitt draws attention to 
the fact that the way in which the work is given ont now leaves very little 
protit (if any) to the contractor, who has to take all the responsibility 
of carrving out the work, while the electricity department makes all the 
protit on lamps, fittings, switehes, &c. The Association think it would 
be fairer to inclnde in the specifications sent out all lamps. switches and 
plain tittings, and in the event of fittings being selected from the depart- 
ment's show-rooms, to allow the contractor (who has to fix the fittings), 
sav. 15 per cent. on their cost. 

In reply (April 7), Mr. Faraday Proctor states that the matter had been 
carefully considered, and he did not see his way to recommend that the 
present procedure be departed from. He reminds the Association that 
it was usual to include a greater amount of material in the work given out 
than he now did. but, owing to the troubles which arose by faulty 
material being supplied. they had to take the course which they now 
followed, and even now there was so much trouble that he thought the 
Committee would have to seriously consider the propriety of continuing 
to let out to contract so much of the work as they did. He had fre- 
quently expressed the opinion that he preferred leaving the wiring work 
in the hands of contractors, as he did not wish to be troubled with a large 
quantity of such detail work. but their hands were somewhat forced 
owing to the results of the different methods which had been employed 


hitherto. In regard to the question of lamps and fittings being included 


in the work let out, he might say that the department was put to con- 
siderable ex pense in the matter of show rooms and publicity, and it was 
equitable that to a certain extent that expense should be met by any 
profits which could be secured on the sale of fittings. ~~ 
In a further letter (April 11), Mr. Burkitt thinks the troubles arising 
by faulty material being supplied might have been more easily met by 
penalising the contractor, and would doubtless have been avoided 
altogether if contractors had been allowed a fair share in the profits of the 
work carried out by them. It appeared to him that the very material 
which it was most essential should not be faulty (wires and cables), which 
were usually out of sight, together with the labour which, on Corporation 
contracts, should certainly be fully qualified and properly paid, were 
left still to the contractor, whereas switches, fuses and wood blocks, 


which were open for easy inspection, were supplied to the contractor, 


Obviously the wiring was relatively of greater importance than the L:tter. 
He was aware that Mr. Faraday Proctor had expressed a preferenoe for 
wiring to be done by contractors, but it was degrading for any Belf- 
respecting contractor to quote for work on the present conditions, and 
there were contractors who had simply refused to entertain the depart- 
ment's inquiries for that reason. The expense of the show rooms and 
publicity should be covered by the sale of current ; but a further source: 
of revenue might be obtained by a division of the profits from sale of 
fittings with the contractor, not by taking certain profit and leaving the 
contractor with a problematical profit or loss. 

In a final letter (dated April 24) Mr. Faraday Proctor states that he 
submitted the correspondence on contract work to the Electrical Com- 
mittee, and that he was instructed to inform Mr. Burkitt that the Com- 
mittee were in entire accord with the views expressed in his letter of 
A pril 7. 

Ely.—A Board of Trade inquiry was recently held here into the 
application of the Ely Gas Co. for a provisional electric lighting order. 

Mr. Geo. Hume (for the promoters of the order) said the Urban 
Council, who had refused to consent to the order, had never attempted 
hemselves to apply for an order or to give a supply of electricity 1n the 
district, although they had an opportunity in 1904 of acquiring the order 
of the Southern Electricity Corp. That order had been revoked 
bv the Board of Trade, and he contended that as the applicants had 
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facilities for running an electricity undertaking the application should 
be granted. 

Mr. A. H. Dykes (Messrs. Handcock & Dykes) said if gas and electricity 
undertakings were run by one company 'the standing charges of both 
undertakings would be reduced. That had been amply borne out by 
gas companies which had been running both concerns. In Ely there was 
not sufficient scope for an independent electric light company. The 
etfect of introducing electric light into the town would not be to restrict 
the use of gas. There were certain standing charges which were the same 
whether they were doing a small business or alarge one. He put the capi- 
tal outlay for a generating station and mains at £8,640. The company 
would be able to start under much more favourable auspices than a 
municipal undertaking. | l 

Mr. W. A.ScHULTz, C.A., gave particulars of the working of the electric 
light undertaking at Ascot, where the local gascom pany ran both lighting 
concerns, He thought the maximum price of 7d. per unit in the Pro- 
visional Order was reasonable. It was about the equivalent of gas at 
4s, per 1,000 ft. 

Heywood.—The Board of Trade have granted Bury Corporation's 
application for an order dispensing with the consent of the Lancashire 
Electric Power Co. for the supply of electricity in bulk to Hey wood. 

Hove.—The Lighting Committee recommend the Council tO 
place the Aldrington electricity undertaking under the control of 
the councils electrical engineer, Mr. C. B. Smith. 


Irvine.—The Council have assented to the application of Kilmar- 
nock Corporation for a provisional electric lighting order for the 
supply of electricity to certain adjoining burghs, including Irvine. 
The latter Corporation has already agreed to take electricity in bulk 
from Kilmarnock, and the order provides for powers to enable Irvine 
to distribute the electricity within the burgh. 


Lurgan.—The Board of Trade have granted the Council's applica- 
tion for a provisional electric lighting order. 


Nelson.—Mr. G. F. Naylor, who was provisionally appointed 
Nelson's electrical engineer and tramways manager about 12 months 
ago. has been confirmed in the appointment. The salary is £250 
per annum. 


Newport (FifeJ.—The Council have decided not to acquire the 
electricity undertaking of the Tayside Electric & Gas Light Co. 


Searborough.— The Corporation have abandoned the negotiations 
for the purchase of the undertaking of the Scarborough Electric 
Supply Co. 

Waterford.—The Corporation have succeeded in their application 
for a provisional electric lighting order. 


POWER AND HEATING. 


Dock Cranes. — In connection with the extensions at Tilbury Docks. 
the Port of London Authority has authorised the installation of 
electric accumulators, at a cost not to exceed £5,500. Twelve new 
electric cranes are being erected at the docks and others will be 
placed ou the new river jetty. 


Electric Power in Nitrate Works.—At the recent meeting of the 
Lagunas Nitrate Co. the chairman (Mr. R. E. Morris) stated that 
the re-organisation of the plant and the replacement by electric 
power and oil fuel of the old steam power had been completed. The 
hew systems were working satisfactorily, and important economies 
In the costs of production would, it is hoped, be manifest during the 
current vear. 


Electricity in Mining.—At the meeting of the Waihi Gold Mining 
Co. (Ltd.) on Monday the chairman (Mr. A. M. Mitchison) referred to 
the Hora Hora (N.Z.) hydro-electric scheme. 

He said Hora Hora had been worked up to the present on capital 
acconnt, but the company were now using about 2,000 H.P., so that it 
would begin to be an assistance to their finance, instead of a burden 
The protits would not be anything like what they would have been if 
their old rate of output could have been maintained, but 2,000 H.P. at, 
tay, £9 per horse-power. would yield a gross revenue of £18,000. Later, 
they would be using a good deal more power both in pumping and for 
other purposes, and no doubt they would be able to sell some of the 
Surplus power at fair prices. 

Gillingham.— The Council have decided to charge ld. a unit for 


electric eurrent for charging batteries of electric vehicles. 


LIGHTING NOTES. 


Bognor.—The Council have decided to adopt electric lighting in 
the Western Esplanade Gardens and bandstand. 

Douglas (Isle of Man).—The scheme of decorative electric lighting 
along the sea front is being proceeded with. 

School Lighting.—A sub-committee of the Bradford Education 


Committee is considering the advisability of wiring the Hanson 
secondary school 


TRACTION NOTES. 


TRAMWAYS AND LIGHT RAILWAYS. 
Birmingham.—On Tuesday the Tramways Committee definitely 
decided not to inaugurate an all-night service of cars. 


Glasgow.—The Corporation have decided that the Tramway 
Committee shall in future undertake its own accident insurance risks. 

There were 11.700 accidents during the year 1912-1913, compared with: 
3,986 in 1903-1904. "The car-mileage run has, however. increased from 
16,291,082 to 24,400,000, and the passengers carried from 188,962,610 
to 340,000,000. The number of accidents has (it is reported) increased 
out of all proportion to the figures. 

The Tramways Committee recommend the Corporation to revise the 
scale of pay for motormen and conductors as follows :—First vear, 25s. 
per week ; second year, first six months 28s., second six months 29s. ; 
third year, first six months, 31s., second six months 32s.: fourth year, 
33s.: fifth, sixth and seventh years, 34s. ; and thereafter 35s. There 
are 3,012 motormen and conductors on the staff. 

The hours of other employees are also to be reduced to 51 per week,. 
without alteration in their wages. 

; L.C.C. Tramways.—In the course of their report. the Highways 
Committee state that they are of opinion that Monsieur A. Mariage, 
Directeur General of the Compagnie Generale des Omnibus de Paris, 
is the most suitable person to consult with regard to the various 
phases of the tramway problem which now confronts the Council. 

M. Mariage deals with trams and omnibuses and he has also had to deal 
with the problem of ‘‘ dead-ends." M. Mariage is willing to prepare. a 
report for a fee (including all travelling and hotel expenses, &c.) of £250, 
and a fee of £75 to an assistant to accompany him to London, to aot as 
his interpreter and to translate all documents into English. The Com- 
mittee think the fees reasonable and recommend accordingly. 

The Council adopted the recommendation on Tuesday. 


West Ham.—The Council has received sanction to the borrowing 
of £15.000 for the purchase of 16 new tramcars. 

RAILLESS, &c. 
Dundee.—The Corporation have approved the recommendation: 
to discontinue the trolley omnibuses on the Clepington-road route. 


TELEGRAPH AND TELEPHONE NOTES. 


Radio-Telegraphy.—In reply to Sir G. Baring in the House of 
Commons on Wednesday the Postmaster-General said a successful 
demonstration of wireless telegraphy at 100 words a minute was 
recently given by the Marconi Co. between Chelmsford and Letter- 
frack (Galway), and it was proposed to adopt this method of working 
between a station which he was about to establish near Stonehaven 
and an existing Post Office station near Newcastle-on-Tyne, as a 
stand-by in case of the interruption of the overhead lines. 


Radio-Telephony.—A report by the London “ Daily Chronicle’s ” 
correspondent at Berlin states that the Gesellschaft für Dráühtlose 
Telegraphie have recently held  radio-telephone conversations 
between their station at Nauen and Pola, an Austrian fortified sea- 
port in Istria, a distance entirely overland of nearly 600 miles, and, 
further, that musical pieces have been successfully transmitted. 
between Nauen and Vienna. 


MISCELLANEOUS NOTES. 


Government Publications.— The following have been issued 
during the past week :— 

Light Railways Report for 1913, 21d. ; Temporary Laws Register, 
24d.; Compensation for Mineral Damage Scotland Bill, 1d.: Trade 
Boards Act Provisional Order, Id. National Insurance.—Em ployment 
under Local and Public Authorities Order, 16/4:14, Id. : ditto S.R. and O., 
557, 11d. ; Bingley Urban Council Tramways Regs., No. 559, 14d. Bills: 
Electric Lighting Provisional Order, No. 3. 21d.; ditto. No. 2, 4d. ; 
Public Income and Expenditure Account, Id. ; University of Edinburgh :. 
Statistical Report, 1912-13, 34d. 


Unemployment Insurance.—When Part IL, or the Unemployment 
portion, of the National Insurance Act, I911, came into force the 
employés of Messrs. Elliott Bros. were declared by the Commissioners 
to be exempt from the operation of the Act. i 

Last month, however, the Commissioners sent an inspector to examine 
the firm's books and about 50 (out of a total of 700 emploved) were 
declared to be insurable under Part 1L, on the ground that they were 
engineers. Those who make the instruments are electrical engineers, 
and. therefore. not insurable, but those who make the tools and iron 
cases for the instruments are engineers, and are insurable. and that back 
contributions must be paid by employers and employed from July, 1912, 
or from any subsequent date of engagement up to the present time. The 
employers must deduct from any moneys due to tho emploved the full 
amount of his share of the back contribution. The firm have. however, 
decided that it might be a hardship to have the full deduction for 22 
months made in one week and they propose to deduct 5s. per week (or such, 
smaller sum in case of balance being less than 5s.) until the back contri. 
butions are paid off. 
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TENDERS 
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-Boilers, Mechanical Stokers, Economisers, &c. 
Leens City Council invite tenders for six Water-tuve Boilers, 
12 Mechanical Stokers, Six Economisers, Three Induced Draught 
Plants and Accessories. Copies of general conditions, speciti- 
cation and form of tender from the manager of the Electric 
Lighting Department, Mr. €. Nelson. Hefford, 1, Whitehall- 
road, Leeds. "Tenders to the town clerk, Nir Robt. E. Fox, 
Town Hall, Leeds, by 11 a.m. June 10. Seealsoan advertisement. 
Steam Turbines, Boilers, &c. 


OLDHAM Corporation Electricity Committee invite tenders for 
the Supply, Erection and Delivery of two 3,000kw. High-pressure 
Steam Turbines, each direct-coupled to an e.h.t. a.c. Generator, 
together with Surface Condenser, Pumps, &c., Water-tube 
Boilers, Feed Pump and Water-cooling Towers. Specifications, 
&c., from the Greenhill Electricity Offices, Oldham. See also an 
clvertisement, A 

"Transformers and Cable Ducts. 


HAMMERSMITH (London) Borough Council invite tenders for 
the supply of Air-cooled Static Transformers and Earthenware 
Cable Ducts. Copies of specification, forms of tender and 
further particulars from the engineer and manager, Mr. G. 
Gilbert. Bell, Electricity Works, 85, Fulham Palace-road, W. 
Tenders, addressed to the town clerk, Mr. Leslie Gordon, Town 
Hall, Hammersmith, W.. to be in by 4 p.m. May 27. See also an 
advertisement, | "a 


Slot Meters. 


The Electricity Supply Committee of Drusus Corporation 
invite tenders for the supply of a.c. Slot Meters. Specification, 
with terms and conditions and forms of tender may be obtained 
from the city electrical engineer, Mr. Mark Ruddle, Fleet-street, 
Dublin, and must be delivered by noon, May 25. See also an 
advertisement. 


"Telegraph and Telephone Material. 

Tenders are invited up to July 20 for the supply and delivery 
to the AUSTRALIAN COMMONWEALTH Postimaster-General's 
Department in Tasmania of Telegraph and Telephone Material. 
Specification, &ec., from the Commonwealth Offices, 72. Victoria- 
street, London, S.W. Nee also an advertisement, 

H.T. Switchgear. 

SHANGHAI Municipal Council invite tenders for the supply and 
delivery f.o.b. British port of h.t. Three-phase Sub-station 
Switchgear. Specification, general conditions and form of 
tender from the consulting engineers, Messrs. Preece, Cardew 
& Snell, 8. Queen Annes Gate, Westminster, S.W., to whom 

F tenders are to be delivered by noon May 28. 
Unduced Draught Plant. 

LEEps City Council invite tenders for Motor Driven Induced 
Draught Plant, capable of dealing with 230,000 c.f. of hot gases 
per minute, — Specitications, &c., from the manager of the 
Electric Lighting Department, Mr. €. Nelson. Hefford, and 
tenders to the town clerk, Sir Robt. E. Fox, Town Hall, Leeds, 
by 11 a.m. June 10. 

Wiring, Electric Light Fittings, Telephones, Bells, &c. 

Tenders are invited by the Edinburgh Association for the 
Provision of Hostels for Women Students for Heating, Electric 
Lighting, Power, Telephone and Bell Installation work in con- 
nection with the erection of hostels, &c., at East Craigmillar 
Park, EDINBURGH. Schedules, &c., from Mr. A. K. Robertson, 
29, Hanover-strect, Edinburgh. Tenders to the Interim 
Secretary, Provincial Training College, Moray House, by May 20. 

MARYLEBONE (London) Guardians want tenders by 10 a.m. 

May 18 for Wiring their Rackham-street intirmary, W. Speciii- 
cation, &c.,from Messrs. Weekes & Kolkhorst, H1, Arundel-st, W.C. 

Loxpox County Council require tenders by 11 a.m. June 4 

for an Electrical Installation at Furzedown Training College and 
Hostels, Tooting (about 760 wiring points), Telephones, Call and 
Fire Alarm Bells. Specification, &c., from the Chief Engineer, 
Spring-gardens, S.W. 

Tram Rails. 

MANCHESTER Tramways Committee require tenders by 10 a.m. 
May 19 for supply of Steel Girder Tramway Rails. Specifica- 

tions, &c., from the General Manager, Tramways Department, 
55, Piccadilly, Manchester. 


See an advertisement, 
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Power Station. 


The LANCASHIRE & YORKSHIRE Raitway Co. require tenders 
by 10 a.m. May 20 for the erection of an Electric Power Station 
at Clifton Junction, near Manchester. Specifications from the 
Engineer, Hunt’s Bank, Manchester. 


School Lighting. 


EDINBURGH School Board require tenders by 10 a.m. May 18 
for Electric Lighting at King's Park School, St. Leonard s-lane, 
Edinburgh. Specifications from Messrs. Crawford & Cumming, 
41, George-street, Edinburgh. 

SOUTHAMPTON County Council require tenders by 10 a.m. May 
23 for alterations for improving the Lighting and Ventilation of 
the Itchen Woolston Boys’ School, Alma-road. Further intor- 
mation from the Architect, The Castle, Winchester. 


Motor Pumps, &c. 


West Ham Education Committee require tenders by 6 p.m. 
May 18 for installation of Low Pressure Hot Water Heating 
Apparatus, supplemented by Electric Motor Pumps at Rosetta- 
road School. Specitication, &c., from Mr. Wm. J acques, 2, Fen- 
court, FenchurcH-street, London, E.C. 


Electrical and General Stores.. 
MANCHESTER Electricity Committee require tenders by noon 
May 26 for 12 months’ supply of Dynamo and Carbon Brushes, 
Carbons, Cables, Electrical Accessories, Incandescent Lamps, 
Installation Wire, Insulators, &e. Forms of tender, &c., from 
Mr. F. E. Hughes, Town Hall, Manchester. 


LIVERPOOL OVERHEAD RAILWAY Co. require tenders by 10 a.m. 
June 2 for 12 months’ supply of Electrical Fittings, India 
Rubber, [ron and Steel, Oils and Grease, Packing Waste, &e. 
Forms of tender, &c., from the Company's Offices, 31, James- 
street, Liverpool. 

The TYNE IMpROVEMENT COMMISSIONERS require tenders by 
May 20 for six months’ supply of Incandescent Lamps and Are 
Lamp Carbons, Castings, Ironmongery, Varnishes, Paints, Oils, 
&c. Forms of tender from the Engineer, Clarendon House, 
Clayton-street West, Newcastle-on-Tyne. 


Motors, Pumps, &c. 


WARWICK Corporation want tenders by noon June 1 for 
Electrice Motors, Centrifugal Pumps, Switchgear, &c., for their 
sewage outfall works. Specifications, &c., from Messrs. Dodd 
& Dodd, County-chambers, Corporation-street, Birmingham. 


Coal. 


LoxpowN County Council require tenders by 11 a.m. May 19 

for supply during one year from July 1 next of about 165,000 

tons of Steam Coal to the Council's generating station, East 

Greenwich. Forms of tender from the Clerk of the Council, 
Spring Gardens, S.W. 
Boiler and Cooling Tower. 


DARLINGTON Corporation want tenders by June 4 for Water- 
tube Boiler and Cooling Tower. Specifications, &c., from the 
Borough Electrical Engineer. 


Pipework. 


BEvronD Corporation require tenders by noon May 28 for 
supply and erection of Steam and other Pipework. Specitica- 
tions, &c., from the Borough Electrical Engineer. 


Cables, Joint Boxes, &c. 


HiNDLEY Urban Council require tenders by May 18 for Four. 
core Lt. Paper-Insulated, Lead-Sheathed Armoured Cable, c.i 


Joint Boxes and Feeder Pillars. Particulars from the Surveyor, 
Council Oflices, Hindley. 


CLECKHEATON Council require tenders by 1 p.m. May 23 for 

2,000 vds. 0-5 by 0:5 concentric Cable, and 2,000 yds. of three- 

core Pilot. Particulars from the Engineer, Electricity Works, 
Cleckheaton. 
Pipe Work, &c. 


CanDiFF Corporation require tenders by 10 a.m. May 28 for 
Sundry Steel and c.i. Pipe Work and Small Feed Tank. Speci- 


fications, &c., from the Electrical Engineer and Manager, 
Central Offices, The Hayes, Cardiff. 


N 
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Arc Lamp Carbons, Meters, &c. 

Tenders are invited for the supply of 1.132.000 Arc Lamp 
Carbons to the City of Melbourne. Tender forms, &c., from the 
Agents for the City Council, Messrs. McIlwraith, McEacharn & 
Co. Ppty. (Ltd.), Billiter Square-buildings, London, E.C., to 
whon tenders are to be sent by noon May 20. 

Sypvey (N.S.W.) City Council require tenders by 3 p.m. 
July 20 for Arc Lamp Carbons, Box Compound, Meters, 
Maximum Demand Indicators. Specifications, &c., from the 
City Electrical Engineer. 

Oil-Break Switches, 

Tenders will be received, until noon on June 1, at the Public 
Works Office, WELLINGTON (N. Z.), for the supply of oil break 
switches for the Lake Coleridge hydro-electric works. Specifica- 
tions and forms of tender from the Public Works Office, 
Wellington. 

Porcelain Bridges, Cut-outs and Joint Boxes. 

JOHANNESBURG (Transvaal) Council require tenders by June 
5 for supply of 50.000 glazed porcelain bridges, 1,000 sets of 
&p. iron-clad house service cut-outs, and 800 c.i. joint boxes. 
Specitications, &c., from the Town Engineer, Johannesburg. 


EIGNET 
TENDERS RECEIVED AND ACCEPTED. — 
vA HAUL 


Loxpox Covsty Covcir.— The Council have received the follow- 
ine tenders for electric lighting material for central car repair depot 
and Abbey Wood car shed :— 
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General Electric Co. (accepted) oo... 000005. .. £217 3 10 
Edison & Swan Co... .... Ke gabesra dau Ge ... 223 8 11 
Armorduct Mfg. Co. occ ee cee cece cece cece ee. 223 19 8 


The Council have also acce pted the tender of the British Thomson- 
Houston Co. for carbon filament lamps. 

RoTHERHAM.—The Electric Light Committee has accepted the 
tender of Herbert Morris. Ltd. (at £309. 10s.), for the erection of an 
overhead crane at the electricity works, and that of W. Thornton & 
Son (at £1.5685) for extending the generating station buildings. 


P.O. Lamp CoNrRACT.— The Controller of Stores of the G.P.O. 
has notified Siemens Brothers Dynamo Works that their tender 
for the supply of “ Wotan " drawn wire lamps has been accepted. 
The contract embraces all types up to and including 50 c.p. 


BRADFORD.— The tender of the Phoenix Dynamo Mfg. Co. (at 
11.573) has heen accepted for the supply of three motors for driving 
induced draught fans at the V alley-road works. 


Marros.— The Urban Council have accepted the tender of the 
Northern Counties Electricity Supply Co. (at £409. 3s.) for public 
lighting for the season. 

WORKHOUSE Licutinc.—Holywell Guardians have accepted the 
tender of E. M. Evans & Son for an electric lighting installation at 
the union werkhouse and infirmary at £712. 


——M—— —— 
PATENT RECORD. 


—— > a 
SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
3Ptid4y comriied by MESSRS, Mewsurn, ELLIS & Pryor, Chartered Patent Agents, 

and 72, Chancery-lane. London, W.C. 

Whe never the date applied for ditlers from the date on which the application was lodged 
@ the Patert OF ce the former is given in brackets apter the title. 


1913 SPECIFICATIONS. 


z 
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RoLFe. Field magnets, 
McKenna, (Fankhauser.) Tele eraphones. 
E:cHBA ER, lenition device for bcmbs and explosive mines. 
(* Varley. Startine and ignitine systems fcr the engines of motor vehicles. 
y4 Hartecep & MASTRANGEL. Electrical installaticn for use on motor vehicles 
T driver, by internal-ecmbusticn engines, (19,6,12.) 
E Cerwin, Tele phone exchange systems. 
68 Brygs. GOLDING & PEARCE. Arc lamps for projection apparatus. 
po lamp has converging cartons set in a horizcntal positicn. and the arc in the 
6033 W Optical axis Cf the apparatus. . 
rye ud BacoN. Brush-holders of dynamo-electric machines and other electric 
Su machinery, 
e "ac & VENHING. Cut-outs for electrical instruments, glow lamps and the like. 
Set E & Tuomas, Enclosed electric switches. . 
die p & SANDYCROFT, Variable-speed dynamo-«lectric machines. . 
ol RUNT & SANDYCROFT, A'ternating-current dynamo-electric machines adapted 
624 Ww, Synchronous working. l 
Cx | ALL. . slectrically-ope rated drill of the percussion type. 
^ so B es Loud sound-producing telephone, 
l ~-XHAM. (Oesterreichische Sicmens-Schuckertwerke & Regal Patente Ges.) 
o for reproducing patterns, pictures or the like with the aid of electric 
Me ST-H.Cs, & Brown. Electrical driving of reciprccatine machinery. i 
T*ENS & Hatske AKT.GFEs. Circuit arrangements for autcmatic and semi- 
Iree quc. i telephone systems. (22-712) ` l , 
N (Soc. Anon. des Telegraphes Edouard Belin.) Variable electric 
Tesar .* device for use in microphones and for like purpcses. 
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18,663 B.T.-H. Co. (G.E. Co., U.S.) Electric transformen. 


~ 


In reactance transformers the maenetic shunt is in the form cf a flat iron strip 
wound in a spiral. This gives a straient line reactance frem zero to a load cone: 


siderably above the normal. and the mechanical dithculties of other desiens are 
Cvercome. ; . E 
22,943 Happan. (Reinke). Calling and contact-actuating relays for weak undulating 


currents, | ; 
24,130 GaRpE. Electric candle lamp. (Divided application on 24.971/12. 30 413.) - 
24,347 Soc. GENERALE DES NITRURES. Process of neating electrical furnaces. more pafe- 
ticularly applicable to the manufacture ot aluminium nitride. (14 12 12.) 
25,591 Eastern TELEGRAPH Co. & Ryan. Duriex and like telegraphy. 
27.175 MELLERSH & Jackson. (Sienal Ges.) Radio-teleeraph stations. 
29,049 Siemens & Haske Axt.-Ges. Circuit arrangements for telephone systems. 
(18.12.12. Addition to 12.651 13.) l 
29,259 BRONN & ScHEMANN. Method o: protectire tr» «'ectrodes in electric arc furnaces. 
(12 12 12. ashe 
Relates to the pretection of electrodes in electric 37^ furnaces. and consists in the 
creation of a gas pressure at or above the points wrere the electrodes enter the furnace 
in excess of that in the furnace, whereby the escape ot turnace gases and flames is 
prevented. The gases are incombustible ard caused tc impinge on the electrodes. 
from nozzles. 
29,864 Faper, TiBB & Tiss. Call registering telerrcae. 


1914 SPECIFICATICNS. l l 
119 Vartey. Starting and ignition systems of irternal-combustion engines used on 
motor vehicles. (Divided application on No. 8.679/13. 4/12.) 
1,792 Siemens & HALSKE Axt.-Ges. Circuit arrangements for telephone systems. 
(25'1 13. Addition to 22.013 10.) 


4,523 SIEMENS ScHUCKERTWERKE QGEs. Suspension and tension arrangements for 
t 1 


electric trolley wires or contact lines. 120 3:13.) n "n 
$,905 Mitter & BCOTHMAN. Electric regulating switches. (Divided application on 
6.37113. 13 9.) 


APPLICATIONS FOR PATENTS. 


NoTE.—7 he undermentioned A pplications (excep! those marked +t) are not open tc 
public inspection until after acceptance of Compicte S bectfications. Those marked * are 
open to inspection 12 months after the date attached 12 them, if they have nct been published 
previously in the ordinary course. Names within parenthesis are those of communicators 
of inventions. When complete Specification accompanies application an asterisk is affixed, 


February 27. 1914. 
5.069 Sr. HELENS CABLE & RUBBER Cc. & WHITE. Eve ctric switches. 
5.070 Potrax. Interrupters for electric circuits. :27 2 13, Austria.) * 
9,093 SiNcLtAIR. Construction of dynamo-electric generators ot the acyclic type 
5.115 Western Exvectric Co. (Franklin Tuthill Woodward, Belgium.) Metering: 
systems for machine switching talephone exchanges, * 
5,131 DupriELD. Appliance for preventing uniriter tional interruptions on the telephone. 


February 28, 1914. 
5.196 FitNDLAY. Shaping filaments for electric incandescent lamps. 
9.225 CowrER-CorEs. Process for the concentration of ores. 
9.226 CowrER-CoLEs. Anode supports for use in the electro deposition of metals. 
9.227 Cowper-CoLes. Flux for solderine zinc surfaces, 
5.228 CowrER-CorEs. Obtaining adhesive deposits ot lead upon iron and steel surfaces. 
234 B.T.-H. Co. & Hutt. Dynamo-electric machines. 
236 FEILMANN, NOBLE & TuRNHAM. Cellsotelectric batteries. 
240 Wittrin. Attaching insulators forelectric wires and thelike. (1/3/13, Germany.)* 
246 SHAw. Telephone systems. (28 2 13. U.S)” 
,247 SHAW. Systems for the transmission of electrical energy, (28/2/13, U.S.)* 


March 2. 1914. 
5.263 GRECG & Greco. Securine electric lamps to the holders. 
5.281 Dwyer. Wireless oscillator. * 
5.294 Jupp, Fraser, Woop & EASTERN TELES?AFH Co. Telegraphy. 
5.315 DRAPIER & GILLET. Lubrication under pressure of trolley wheels and the like. 
5.321 Wo irr. (George Basil Fielding. Brazil.) Railway sienalline apparatus. 
5.345 Mow. (Korting & Mathiesen Akt.-Ges.. Germany.) Reflector for arc lamps.* 


* 


5, 
5. 
5. 
5. 
5 


5351 WasTHEN. Electrical train-controlling systems for railroads.* 
5.354 CADENEL. Electrically-controlled locks,* 


March 3. 1914. 
5.370 FOTHERGILL. Radiating or receiving elzctromagnstic waves on acroplanss, air- 
ships. and the like. 
5.377 BangpsLEYv. Hand-operated brakes for tramcars and other vehicles. 
9.380 PusH. Electric re-lightine apparatus for Satety lamps, as used in mines. 
9.3994 Kenyon & Torrance. Electric generators. 
5,414 FRIED. KRUPP AKT.-Ges. Electrode holiers tor electric furnaces. (13/12/13, 
ermany.) : 
9.431 Horton. Electrical switches.* 
9.439 Wape. Artificial candle fittines for electric ight and other means of illumination. 


5,455 B.T.-H. Co. & WEDMORE. Protective devices for alternating-current electric - 


generators. 

5,456 B.T-H. Co. (G.E. Co., U.S.) Electric incandescent lamps. 

5,407 ALLGEMEINE ELEKTRICITATS-GES. Switchezar for a plurality of conductors. 
machines, or apparatus to be connected with the same 'bus bar. (4.3/13, 


Germany.)* 
March 4. 1914. 

9.491 Copp. Electric lanterns and the like. 

5.501 Doutton & Morris, Electric insulaters and the like. (Divided application on 
6.421 13. 15.3.) 

5,505 MILLER & BooTHMAN. Electric regulating switches. (Divided application on 
6.371,13. 13.9,)* 

5.596 Porves. Casine for portable electric battery lamps. * 

9.9509 HUNT & SANDYCROFT. Alternatine-curren? motors, 

5.510 WestEen Exectric Co. (Frankhn Tuthili Woodward. Beleium.) Machine 
telephone switching systems. (Divided application on 5.653 13. 673.) 

5.511 Hctw-HawsEN. Electric compound transformers. (5 3 13. Norway.)* 

5,913 oe T n & NiELD. El:ctromaenet: and their application to brakes, clutches 
and the lika,” ; 

5.514 Siemens Bros. Dynamo WORKS & SCHUPF. Starters for electric motors, * 

5.515 PA & THOMAS. Automatic current intarrupter for high-tension overhead 
iness,” 

5.521 AmBzpron. Electrical control systems and switch mechanism therefor, 

5.522 WHITEHEAD & C^. Torpedoes. 112 4/13. France.)* 

9.523 WEsztAkE. Dynamo-electric machines and the like, 

5.535 LeimBacH. Wireless teleeramhy. 14 3 13. Cermany.)* 

9.542 CREIGHTON. Protective devices for electric distribution systems. (19/3/13, U.S.)* 

5.543 B.T.-H.Cc. (GE.Co.U.S) Flui meters. Paes m 

5.544 ALDSENDORFF, Inter-connecting lines by ele-tromechanically-con trolled Switches 


March 5. 1914, 

5.556 Bailey & Parker. Goneration of electric rower. 
5.56] ANDERSON & Munro & Brown, Electrica] wiring systems and Junction-piec:s 
theretor. )k 
5.583 BURNSIDE & Gtascow SCIENTIFIC [NSTOU MENT Co. Making electrostatic con- 
nsers.* : 
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FINANCIAL MATTERS. 
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COMPANIES’ MEETINGS AND REPORTS. 
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issue of £2,000,000. This capital was issued to adjust the capital 
account which was then over-expended, and to provide cash for further 
capital expenditure. During the last 30 vears we have charged against 
Rastorn Telegranh Mo. 'Ltà.) reserve fund for new cables alone no less a sum than £4.246.006— 
(hear, hear)—and the only addition to capital expenditure on this 

"The eighty-third ordinary general meeding of this Company was held | account during the same period has been £540,595. The total amount 
-on Wednesday, Sir Jons WoLre Bakery, K.C.B.. presiding. charged against reserve fund, including new cables, renewals of 
The SECRETARY (Mr. A. R. Hardie) read the notice convening the | existing cables, making provision on account of investment tuc- 
meeting and also the auditors’ report, | tuations, and other special expenditure, is £5,837,202, and the balance 
The CHAIRMAN said: The taccounts now submitted cover, for | remaining in the general reserve fund at 31st. December last waa 
the first time in the history of the Company, a complete va 
| 


£1,559,798, and the total reserves as shown on the balance sheet. avure- 
The gross revenue for the year 1913 amounted to £1,462,800, against | gated £2,258,655, apart from the special fund set aside as a provision 
for the preceding vear £1,500,000, or a decrease of £37.200. The falling | on account of investment fluctuations to which I have referred. Not 
off in the message receipts appears to be fairly general, but the largest | only are these figures interesting and instructive, but they enable us to 
decline is shown in the receipts from the Indian joint purse, which are | realise fully what an important bearing this practice must have had upon 
about £15,000 less than they were in 1912. There are smaller decreases | the satisfactory financial position of this Company. 
in most of the other branches of our trattie, but I am pleased to notice 


It also shows that 
a slight increase in the receipts from South Africa. 


we are constantly endeavouring to improve our system and attain greater 
When comparing | security against interruption, not only in times of peace, but in the event 
the revenue for the two vears we must remember that the revenue for | of war, by establishing alternative routes and at the same time bringing 
the year 1912 was the largest ever received by the Company. Considerable | fresh places into direct telegraphic communication with our main lines, 
reductions have recently been made in certain telegraphic rates, some of | such as, for example, we have lately done with Colombo. We believe this 
which came into operation on Sept. I last, and so affect the revenue | policy, which has been so consistently followed for so many years, to 
for the year we are now considering, as up to the date of these accounts | be in the common interest of all concerned, and while securing not only 
the trattic has not been materially stimulated by the reduced rates. The la fair but a regular return to the stockholders on their investment, it 
principal reductions then made were as follows : Between Great Britain | enables us to fulfil our obligations as publie servants by offering greater 
and Hong Kong, China and the Philippines from 4s. 9d. per word to 35. 6d. | facilities and by reducing rates whenever it is reasonably possible to do so. 
‘per word; between Great. Britain and Japan from 4s. 10d. per word to | Although it does not invariably follow that a reduction in the rate creates 
3a. lid. per word; between Great Britain and Straits Settlements from | more traffic, we always endeavour to lower our tariffs if it is not consi- 
3s. 6d. per word to 2s. 10d per word: and between Great Britain and the | dered likely to cause a very serious reduction in our revenue. It must 
Dutch East Indies from 4s. to 3s. 7d. per word. A further reduction | always be borne in mind that whenever a reduction of rates does produce 
between Europe and India, Burma and Cevlon has been made from 2. per | an increase in the volume of traftic, this invariably brings in its train an 
word to ls. 8d. per word, which came into force as from 1st inst. All | increase in our working expenses. Therefore the two matters have to be 
these reductions may have a considerable etfeet on our receipts and ex- | borne in mind in considering the question of a reduction of rates. I 
penditure in the current vear, and it is to be hoped that the volume of | now move the ad optionof the report and accounts and the declaration 
additional trafħe will be increased by reason of the lower tariffs. of the dividends and bonus set out therein. 

Additional facilities have also been given to the public by extending Sir JOHN DENISON -PENDER, K.C.M.G. (Vice-Chairman and 
the acceptance of " Week-end ” telegrams to various parts of the world. | Managing Director) seconded the resolution, which was carried unani- 
By arrangement with the other administrations interested, these tele- | mously. 
grams are delivered on Tuesday morning, but so far as we are concerned 
-we would be glad to see the privilege still further extended by delivering 
these messages on Monday morning. 

On the expenditure side of our revenue account, the total expenses 
for the year amounted in round numbers to £685,200, while the expenses 
Tor 1912 were £662,200, or an increase of £23,000, 1f, however, we deduct 
the special expenditure in respect of Interest on Temporary Loans,” 
amounting to £10,000, which loans were necessitated by the large expendi- 
ture on account of important renewals and for new cables between Suez, 
Aden and Colombo. the increase in the ordinary working expenses for the 
whole vear is only £12,400. The expenses in London show an increase of 
£1,500, while the working expenses at stations have increased to the extent 
. of £25,400, of which £23,614 is due to salaries and wages, and 1s conse- 
quent upon a considerable but necessary augmentation in the number of 
the Stati, to annual promotions, and to improved conditions in connec- 
tion with Sunday duty and overtime to which 1 referred at the last 
meeting. Other items in the revenue account show small increases, 
while others show reductions. The expenses attending maintenance 
. of cables are, however, £14,975 less this year than they were in 1912, 
this being due to the fact that the credits to this account in respect of the 
charter of our ships, &e.. are considerably in excess of those for the 
corresponding period of 1912. J do not think there is anything further 
in the revenue account to which 1 need draw your special attention, as 
the different Abstracts clearly set out the several items of expenditure. 
The nett result of the vear's working is that, while maintaining our 
usual dividend and bonus, together equal to 7 per cent. on the ordinary 
stock, we are able to make a substantial contribution of £330.000 to the 
general reserve fund. You will see from the report that the account has 

been charged with £439,760. 14s. in respect of the new cables between 
Suez, Aden and Colombo, combined with extensive renewals of cables 
in the Red Sea and Indian Ocean, and 1 may point out that the further 
expenditure in respect of the new cables has been incurred of £473,026, 
which will be charged to this fund, as and when we are able to clear off the 
liability in respect thereof, without,we hope, realising any of our reserve 
fund investments forthe purpose, It was considered expedient to vary some 
of the investments held in respect of reserve funds, and the realised loss 
incurred on the securities sold has been charged azainst the General 
reserve fund, leaving the fund of £325,000 as a provision on account of 
investment fluctuations intact. The operation has resulted in a slightly 
improved return on the re-investment of the proceeds of the sale. 

On valuing our securities as at the date of these accounts, we ascer- 

tained that the approximate depreciation was still slightly in excess of 

the above mentioned sum of £325,000. There has been a considerable 
improvement in the total value of the securities since that date. but we 
think it is advisable to leave the amount of this provision undisturbed. 

You may notice that we have issued the balance (£103,294) of the 4 per 

cent. mortgage debentures which now stand at the full authorised 


The retiring directors (Lord Inchcape and Lord Pirrie, K.P.) were then 
re-elected, as were the auditors (Messrs. Deloitte, Plender, Griffiths € Co. 
and Messrs. Welton, Jones & Co.) 

Mr. JOHN NEWTON. in proposing a vote of thanks to the chairman, 
directors and staff at hom» and abroad, which was carried unanimously, 
said the remarkable figures put before them that day should certainly 
he studied by the stockholders to realise what a good property they have. 
‘The immense amount of money put into new cables during the last few 
vears was so remarkable an example of the thickening of stock instead 
of watering it that it needs special mention. 

The CHAIRMAN said : Lagree with the proposer that the ability of this 
Company, and of the Eastern Extension Co., to tackle this great under- 
taking of almost a new cable to the Far East out of the resources of the 
Company, and without coming to the money market to raise shares, 15 
one that redounds to the financial status and credit of this Company, and 


accounts for its great stability in the money market and in the commercial 
world. 


The proceedings then terminated. 


Eastern Extension, Australasia & China Telegraph Co. (Ltd.) 

The cightieth ordinary general mecting was held on Tuesday, Sit 
Joux Worrk Barry, K.C.B., presiding. 

The GENERAL MANAGER and SECRETARY (Mr. F. E. Hesse) 
read the notice convening the meeting and the auditors’ report. 

The CHAIRMAN said : It now becomes my duty, gentlemen, to offer 
a few remarks on the accounts which are before you. The gross recetpts 
for the past year amounted, in round numbers, to £738,000, against 
£747.000 for 1912, showing a decrease of £9,000. This result may he 
considered not unsatisfactory, seeing that all our local tariffs in the Far 
East, and many of our through tariffs, were extensively and very -ub- 
stantially reduced during the last six months of the year under review, 
by which a loss was estimated to take place in the event of the traffics 
not immediately responding to the tariff reductions. The full effect of 
the lowering of the tariffs will be felt in the current year, and it is to be 
hoped that the considerable reductions which have been made will in the 
future result in a correspondingly larger volume of tratte. Fortunately, 
some of the traftics which were not included in the tariff reductions 
showed a substantial increase during the past year, which in a large 
measure counteracted the effect produced by the tariff reductions to 
which 1 have made reference. ‘Turning to the expenditure, the working 
and other expenses amounted. in round numbers, to £355,000, against 
£321,000 in 1912, showing an increase of £34,000, Nearly one-half of 
this increase was caused by our cable repairs being more numerous and 
costly than in the previous ycar, aud most of the remainder is due to the 
employment of additional staff to meet tratie reauirements, automatic 
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and other staff promotions, and to our having to provide half the cost of 
the new station opened by the Eastern an] Eastern Extension Companies 
at Colombo in connection with our new alternative route to the Far East. 
Unfortunately, the cost of living in the Far East and elsewacre has, as 
vou are doubtless aware, greatly risen in recent vears, and we have found 
it necessary since the close of the vear to further revise anl improve some 
of our staff scales of salaries and allowances. 

The net profit for the past year was roundly £343.00), and after adding 
£27,000 brought forward from the previous year there remained an avail- 
able balance of over £370,000. Tne usual three quarterly interim divi- 
dends of 2s. Gd. per share have already been paid for the past year, and 
it is now proposed to distribute a like amount to-morrow, makiny a total 
dividend of 5 per cent. for 1913. It is also proposed to pay a bonus of 
4s. per share, Or 2 per cent., making a total distribution to the share- 
holders of 7 per cent. for the past vear, and to carry forward £30,616, 
avainst £27,535 in 1912. After making the usual additions to the main- 
tenance ships’, insurance, and depreciation funds, £130,000 of the revenue 
balance has been transferred to the general reserve fund, together with 
the value of the picked-up Tasmanian cable and stores, amounting to 
£17,000. On the other hand.the general reserve fund has been debited 
during the year with £460,000, in part payment of the cost of the new 
Colembo-Hongkong cables, together with £65,000 for partial cable 
renewals, and £77,000 representing the loss incurred on the sale of in- 
vestments during the year. In other words, the general reserve fund 
has been credited with £147,000 and debited with £608,000. leaving the 
tund at the end of the year with a balance of £130.000. Since the close 
of the year further investments have been realised to provide for the 
balance of payment for the new cables, and the loss thereby incurred will 
be deaucted from the provision, shown in the balance-sheet, of £200,000 
for investment fluctuations, At the end of the current vear this account 
will be properly adjusted, As stated in the report, the new cables 
between Colombo, Penang, Singapore and Hongkong have been success- 
fully laid and opened for traffic, and, with the additional cables laid by 
the Eastern Company between Suez, Aden and Colombo, a new alter- 
native route to the Far East has been established. via Colombo. which 
should materially assist us in efficiently dealing with increased business. 

Referring to the subject of week-end letter telegrams, you will have 
seen from the repoit that the revised arranvement for week-end letter 
telegrams exchanged with Australasia was brought into force on Ist inst. 
by which these telegrams are now transmitted throughout by telegraph, 
if it be necessary in order to secure delivery on Tuesday morning, and the 
minimum charge, based on the principle of a quarter of the ordinary rate, 
1s reduced from 18s. for 24 words to 15s, for 20 words, with 94. for every 
additional word. From the same date this week-end letter telegram 
system was extended to the Straits Settlements and other parts of our 
service, As a matter of fact, the Eastern and Eastern Extension Com- 
panies endeavoured to provide these improved facilities throughout their 
systems some time previously, but, from causes beyond their control, had 
been unable to do so. Where they have had a free hand. as for instance 
with South Africa, week-end Jetter telegrams were started in November, 
1912, or two months before the service was inaugurated with Australasia. 
As stated in the evidence before the Dominions Royal Commission, we 
are quite prepared, and indeed anxious, that these telegrams should be 
delivered on the Monday morning, instead of on Tuesday, but up to the 
present time we have been precluded from bringing this desired reform 
Into operation, I think it is highly appreciated for social apart from 
business purposes, I now move the adoption of the report and accounts, 
and the declaration of the dividends and bonus set oui therein. 

The VICE-CHAIRMAN (Sir John Denison-Pender, 
seconded the resolution. 

Mr. RETALLACK said the reserve fund had been reduced from 
£1,564,000 in 1912 to £1,079,000 in 1913. and there had been a heavy 
loss on the sale of investments. He asked whether the £200.000 which 
had been credited to meet depreciation on investments would, in the 
opinion of the chairman and directors, be sufficient to bring the invest- 
ments back to their value as on Dec. 31 last vear. He also asked whether 
wireless telegraphy was beginning to aftect the Com pany in any way. 

Mr. FULLER., referring to the loss of £77.000 on the sale of investments, 
said he should have supposed that that amount would have been debited 
against the £200,000 which had been provided as special reserve to meet 
depreciation. 

The CHAIRMAN: With regard to the reserve fund, it is perfectly 
tme that it has been largely diminished from various causes, and one 
cause, no doubt, has been the serious depreciation in the stocks from the 
prices at which many of them were bought. A very large number of 
the reserve fund stocks were bought when Consols were very high— 
above par—but at that time anyone was vlad to get 2$ or 3 per 
cent. for his money, and we had to buy at the prices then current in 
onder to build up our reserves. We bought nothing but gilt-edged 
*ecurities, and although the depreciation on gilt-edged investments 
has not been so great asit has been in the case of those which are not gilt- 
edged, still the depreciation on them has been very severe, Some years 
ago, therefore, we put a sum aside to provide for the depreciation of those 
securities when they came to be sold. In order to keep up our service to 
tle Far East we have now had to draw very seriously on our reserve fund, 
and we have had to 1ealise a considerable amount in order to provide thc 
Capital for the necessary extension of our facilities to meet our public 
duties and in order to secure our interests. 1 fear these are disagree able 
facts, but they cannot be blinked. On December 31 last the deprecia- 
on was £170,060 and on April 20, 1914, it was £154,000, so that the 
depreciation is somewhat less than it was. We think it is Letter still to 

cep the £200,000 as a provision for further depreciation, and all we can 
ay ìs that we hope it will not be required. ‘This reserve was deliberately 


K.C.M.G.), 


created for the purpose of meeting exceptional expenditure such a3 wo 
have recently had to deal with, in order to avoid having to raise new 
capital, and it has formed the backbone amd keystone of the policy 
of this Company for many vears, and has resulted in great stability 
in the value of the shares of this Company, which would have been 
very much depreciated if we had had to go to the public to raise capital 
for these very necessary extensions and expenditures. As to the 
competition of wireless telegraphy affecting our revenue, I mav say 
that it has not affected this Company in the least. What little effect it 
may have had on us may have been in giving us a few messages, which 
come from ships to our station at Cocos, whence such messages are sent 
over our cables at ordinary rates. 2E 

The resolution was then carried unanimously. - MM 

The retiring directors (Sir John Wolfe Barry and Mr. F. A. Bevan) 
were re-elected as were the auditors, and a vote of thanks to the chairman, 
directors and staff (at home and abroad), brought the meeting to a close. 


West African Telegraph Co. (Ltd.) 


The twenty-ninth ordinary general meeting was held on Wednesday: 
Sir JOHN DENISON-PENDER, K.C. M.G., in the chair. | i i 
The SECRETARY (Mr. John Cambrook) having read the notice calling 
the meeting and the auditors’ certiticate, 
— The CHAIRMAN (after referring to the lamented death of Mr. Robert 
Kaye Gray, who had been associated with the West African Telegraph 
Co. since its inception) said the capital account of the Company (I want to 
draw vour attention to this) has not been increased. It. stands at 
£231,090, and you have no debentures or preference shares, and no 
advances. The gross revenue for the year was £45,915, as against 
£46,603 for the vear 1912, a small decrease of £688. The actual receipts 
for messages, however, show a reduction of £1,146, and the receipts;have 
been made up to £45.915 bv the addition of interest and dividends on the 
reserve fund investments, while moneys on deposit brought us £458 more 
than in 1912. Thus, increased receipts from interest on the reserves has 
made up to within £688 the deficiency on the traffic. The total ordinary 
expenses were £17,350, against £17.091 in 1912. The cost of maintenance 
of cable, however, show a considerable increase over those of the previous 
vear, due to the somewhat extensive repairing to our Sao Thomé-Loanda 
cable, so that adding the cable repairs together with sundry differenzes 
in exchange and income tax pavable abroad, it has cost us £5,732 more 
this year to work and maintain our cables than in 1912. This, gentlemen, 
only emphasises what I have so often said at the general meetings warning 
shareholders not to congratulate themselves on a reduction, large or 


small, in cable maintenance, comparing one wears account with 
another. Here we are with an expenditure of £12,142. against £6,818, 


meaning more money out of pocket in 1913 by £5,324 than in 1912. 
Still, the result of the year’s working has been satisfactory. We are 
making a contribution of £6,000 to the general reserve fund, while main- 
taining the same dividend as in previous years. Although this general 
reserve fund has been charged with £5,600 in respect of the renewal of a 
portion of the Sao Thomé- Loanda cable, the fund now stands at £296,847, 
taking the securities at cost price. There is, of course, considerable 
depreciation on this, but, all the same, it is a very fine reserve fund con- 
sidering the capital of the Company. I now move the adoption of the 
report and accounts, and the declaration of the dividend of 4s. per share 
(tax free), making 4 per cent. for the vear. 

Sir HENRY €. MANCE, CLE., M.Enst.C  E., seconded the resolution, 
which was carried unanimously. 

The retiring director (Sir Henry Mance) was then re-elected as were the 
retiring auditors, and a vote of thanks to the chairman, directors and stat 
brought the proceedings to a close. 


West Coast of America Telegraph Co. (Ltd.) 


The seventeenth ordinary general meeting was held on Tuesday under 
the presidency of Sir Jons D&xisoN-PENbpER, K.C. M.G. 

The SECRETARY (Mr. Frederick L. Robinson) read the notice con- 
vening the meeting and the auditors’ report. 

The CHAIRMAN: 1 wil call your attention to some special 
items which have this year, unfortunately, reacted on the Company. 
The capital is the same—namely, £112,520 in ordinary shares, 4 per cent. 
income bonds £20.000 and 4 per cent. debentures £150,000. The 
revenue for the year 1913 has been practically the same as that for 1912, 
having been £53,646 against £53,738. The expenses, exclusive of cable 
repairs, to which I will refer in à moment. show an increase in salaries of 
£629, in travelling expenses of £265, and in stationery of £686, making a 
total increase of £1,580. As regards the stationery, you may think that 
the increase is a very considerable one, but | may say that the stocks 
were bought at the end of Jast year, and there will therefore in the present 
vear's accounts be a certain credit on that item. At the same time, with 
low rates and increased traftic—although the revenue has not increased as 
much as we could desire—stationery has become à much more serious 
item in cable accounts than it was formerly. We have no cause to com- 
plain of the receipts except that the hope which all the cable com panies 
had of a greater increase of revenue has not been realised. As I have 
pointed out, we received about the same revenue in 1913 as we did in 
1912. I have also often pointed out at these meetings that where wo 
have received in the past any special credit or been benctited by the 
repairs being low, too much stress should not be put upon the fact by the 
shareholders in these companies, because a reaction might take place. 
Unfortunately, in 1913, in our own case the increased cost of cable repairs 
mounted up to £6,185. We had in the Mollendo- Lima cable no fewer than 
eight breaks, caused by earthquakes. This amount compares with the de- 
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creased cost of repairs in the previous vear of something like £2,000. You 
will therefore see what has c 


3 ompelled us this vear to pass the dividend. 
Not only, however, has there been the question of the extra cost of cable 
repairs, but the main cable was 


down for 97 days in the past vear. 
against 23 days in the previous vear, and that means a daily loss of rev- 
enue. I therefore think, gentlemen, you will agree with me that the 
circumstances this vear which have prevented us from recommending a 
dividend were beyond the control of the Directors or of the staff. ‘There 
Is one other point to which I would call vour attention, and that is the 
reserve fund. In the past I know that once or twice questions have been 
raised as to whether we have not been putting too much to reserve. I 
think, however, that this vear's accounts will show vou that the Directors 
were perfectly right in their action in the past in not increasing the 
dividend but in strengthening the reserve. You have a reserve of 
£83.000, the greater part of which—considerably over £50.000— is in- 
vested in first-class securities. while the balance is in cable and stores on 
the coast, so I think we are protected against any contingencies in the 
future as far as itis humanly possible to see. I now move the adoption of 


the report and accounts. 
"ir ALBERT J. ei ies CAPPEL, K.C.LE., seconded the resolution, 
v agreed to. 


which was unanimous 
The retiring director (Sir John Denison-Pender 
then re-clected, and a vote of thanks to the chai 


) and the auditors were 
terminated the proceedings, 


rman, directors and statt 


Submarine Cables’ Trust. 
The forty-third ordinary annual meetin 
JOHN Dentson-Pexper, K.C. M.G., presiding. 
The SECRETARY (Mr. Sidney Collett) read the notice convening the 
meeting. | 
The CHAIRMAN first referred to the death of one of the trustees, 
Mr. Kenneth L. M. Anderson, and, continuing, said: Our total 
receipts for the vear amounted to £25,526, and after deducting 
the verv small. amount necessary for the working expenses of 
the Trust—namely, £1.517—and adding the amount of £56 brought 
forward from last year's account, we have an available balance of £24,062. 


g was held on Wednesday. Sir 


Out of this amount we have distributed £16,470 to our certificate holders, 
being at tl 


Je rate of 6 per cent. net, in the form of the usual half-vearly 
coupons, paid on Oct. 15. 1913 


„and April 15 of this year. This left us 
with a surplus of £7,505, which. in aceordanec with the terms of the trust 
deed, we have utilived in the acquisition of certificates. These we have 
been able to buy on the market at a price somewhat under the stipulated 
figure of £120, exclusive of the coupon of reversion, and accordingly in 
this way we have been able to purchase no less than 65 certificates 
this year. This is the largest number ever acquired in any single 
year out of the surplus funds of the Trust. It is. however. satis- 
factory to the trustees that we have thus been able to avoid a drawing, 
Which in itself is most undesirable, not only from the point of 
view of expense. but also in the inconvenience to investors. Our re- 
cerpts are slightly more than they were in the preceding vear, while our 
expenses were about £20) less, the latter being due to the fact that. for 
the time being. there are only three trustees instead of four. With 
regard, however, to these receipts, it is impossible to make an exact 
comparison with those of last vear, owing to the fact that certain changes 
in our capital investmenis have taken place, and in respect of those 
particular investments, the receipts do not always represent a full vear’s 
dividend. During the past vear your trustees have again adopied the 
policy of making a re-distribution of some of the investments of the Trust. 
They have sola a further £09,600. Anglo-American preferred stock, and 
have re-invested part of the proceeds in shares of the Great Norihern 
Telegraph Co. (Ltd.) and the Mackay Companies, and the balance will 
be invested in due time in suitable securities as opportunity offers. The 
result of these changes w ibe, when we receive the full vear's dividends, 
slightly to increase the income of the Trust. Should the income of the 
Trust remain about the same as it is at the present time, we shall absorb, 
either by purchase or drawines, the last certificate in about 22 


v 22 vears’ 
time, bringing the Trust aucomaiically to an end in the vear 1936, when 


the property of the Trust will be sold and the proceeds distributed among 
the happy possessors of the coupons of reversion, which, on the presem 
calculation, represent about £111 per coupon. The number of certificates 
purchased in the market or drawn amount in all to 1.494 out of the 
original 4,200, leaving 2,706 certificates still outstanding. 
the adoption of the report and accounts. 


"ir ALBERT J. LEPPOC CAPPEL, K.C.LE., seconded the moilon. 


which was carried unanimously. 


] now move 


The retiring auditors were then re-appointed, and a vote of thanks 
to the chairman and the oiher trustees terminated the proceedings, 


Anglo-American Telegraph Co. (Ltd.) 


The ordinary general meeting was held on Friday last, Mr. FRANCIS 
A. Brvay presiding. 


The SECRETARY (Mr. W. Miles) read the notice convening the mect- 
ing. 

The CHAIRMAN said they had received indue course from the Western 
Union Telegraph Co. the regular quarterly payments which enabled the 
Anglo Company to pay the dividends in accordance with the provisions 
of their lease—namely, 3} per cent. on the ordinary stock, 6 per cent. on 
the preferred stock and 1! per cent. on the deferred stock. Interest on 
bank balances and loans had amounted to £2.695. The total interest 
to March 31 last was £4.317. and that belonged to the ordinary and 
deferred stockholders. Until. however, the sum was considerably larger 
it was not worth while making the distribution. £61,189 had been 


A aera 


charged to renewal fund account for expenditure on renewals of cables- 
under the conditions of the lease, and the balance of the renewal fund,- 
after paving for the new cable purchased from the Western Union Co. 
was to be used for renewals of the Anglo Company's. cables and im 
the purchase of a new cable-repairing steamer. An arrangement had 
now been come to with the Western Union Co. in respect of renewal of 
cables. There remained a balance to credit of renewal fund of £130.612. 


Since the accounts were prepared they had, however, had conversations 


with the president of the Western Union Co. as to the purchase of a new 
cable ship. Their old ship (the '' Minia `“) had been in work for some- 
thing lik? 40 years, and it was absolutely necessary that they should 
have a new vessel. They had. therefore, arranged for the building of a 
new ship at a cost of about £75.000, and they would also in future pro- 
vide that they would have a considerable amount of cable in stock. They 
had accordingly purchased 335 miles of stock cable, costing approxi- 
mately £50.000. The renewal fund would thus be practically wiped 
out. But that was not a matter of surprise or importance, because the: 
directors knew that that would be the case, as now all expenses would 
be borne by the Western Union Co. The stock cable, as it was taken. 
out and used for renewals, would be charged against the renewal fund, 
and in future the balance of renewal fund, instead of being represented 
by securities would be represented by the cost of cable in stock. They 
were working on friendly terms with the Western Union Co., whose policy 
of cheaper telegraphic communication between this country and the: 
United States and Canada had resulted in a very great increase of traffic. 

The adoption of the report and accounts was then carried unanimously, 


United River Plate Telephone Co. (Lt1.) 


The t-enty-eighth ordinary general meeting was held on Thursday 
last, Mr. GEORGE FRANKLIN, Litt.D., J.P., in the chair. 

The SECRETARY (Mr. A. H. Dawborn) read the notice convening the 
meeting and the auditors’ report. 

The CHAIRMAN said: Examination of the accounts will have 
satisfied shareholders that the result of the past year's working may 
be considered entirely satisfactory. The last accounts submitted were: 
made up for the period of nine months to Dec. 31, 1912, and in order to 
arrive at a proper comparison it will be necessary to add one-third to the 
figures for that period of nine months. We then find that the revenue 
from subscriptions, rentals, sales, &c., in the River Plate for the vear to- 
Dec. 31. 1913, amounted to £599,548, compared with an adjusted figure: 
of £533,424. an increase in revenue of £66,124. Similarly with regard 
to expenses in the River Plate and London, these were last year £425,202, 
compared with an adjusted figure for the previous year of £375.286, 
increase £49,916. Phe percentage of increase in the net earnings has been 
maintained, notwithstanding the somewhat ad verse conditions prevailing 
during the past year. Renewals of plant have absorbed £110.000, an 
increase of about £40.000 over the previous nine months, We debit 
against this reserve for renewal of plant the sums spent each vear in. 
replacements and renewals, which amounted this vear to £19,441. 
£403,147 still remains after writing off this class of expenditure, so that, 
as we have written it otf our profits, we place it as a liability of the com- 
pany ready to meet contingencies as and when they arise, The growth 
of subscribers’ stations is nearly 14 per cent. over the previous year. a 
rate somewhat below the normal, but there is evidence that the depres- 
sion is gradually passing away. 

The balance-sheet shows that the capital account has been increased 
by £270,000, the amount of the last issue of ordinary shares stands 
now at £l.620.000, compared with £1,350,000, and we are this year 
paying in ordinary dividends £24,474 more than last vear, On the assets 
side the capital expenditure on exchange equipment, lines, cables, instru- 
ments and purchase of businesses has absorbed £364,304, and on real 
estate, land and buildings £24,671. Office furniture is £11,580, an 
increase of £1,845, due to fitting up new premises in Buenos Ayres and 
the suburbs. Stock of materials (£203,163) shows an increase of £2,084. 
This is an item which has had our serious consideration, but a growing 
business 7,000 miles away from the seat of manufacture requires a vari 
and sufficient supply of stores on the spot ready for any emergency. 
On the other hand. a large stock of material liable to deteriorate requires 
constant vigilance. Bills receivable. loans against securities and cash 
was on Dec. 31 last £121,279, against £114,717, an increase of £6,562. 
On the other side, sundry credit balances are now £49,612, compared 


with £81,716. a reduction of £32,104. The reserve fund account now 


amounts to £266,138, or with the new appropriation now to be made to it 
£296,138. This constitutes a very satisfactory second line of defence if 
and when the reserve for renewals of plant should become exhausted. 
The appropriation account provides for the final dividend of 5 per cent. 
on the ordinary shares, which, with the interim dividend already paid, 
makes a total distribution of 8 per cent. per annum, tax free ; and after 
making the provision of £30,000 for reserve and a grant of £2.000 to tho 
provident fund for our staff in Buenos Ayres, there is carried forward 
£6,357, compared with £5,804 last year. 

The past vear has brought its full measure of anxiety for all who have 
had dealings in South America, and yet. on the other hand, the Argentine 
Republic has emerged——if it has emerged—quite as well as any other 
portion of that great Continent. From our point of view the position: 
has required careful and continued scrutiny. The monetary stringency 
in Europe which existed last vear was reflected in Argentina, and the 
withdrawal of credit by the banks and mortgage companies greatly 
restricted business. The early crops were not all that they might have 
been. The balance of trade for a time was also against Argentina, and 
the consequent outtlow of gold added difficulties to the general depres- 
sion; but gold is returning. The maize crop promises to be the largest 
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ihe Argentine has ever produced. Our com pany’s prosperity is bound 
‘up in that of Argentina. In the federal capital of Buenos Avres we have 
-expended large sums in underground work and in Increa sing the number 
of our distributing points. We hear a great deal in this country about 
the inefliciency of the telephone service. With respect to our service in 
Buenos Avres and Argentina it is worth recording that in 1912 we had 
5.303 complaints, while the year 1913 has produced only 3.455. We 
have also been extending our underground work in some of the larger 
provincial towns, and in more than one case during the year we have 
been granted favourable concessions as a consideration of our extension 
of the underground plant. We have made extensions to several of our 
common battery switehboards to meet increasing demands. Several 
of our common battery exchanges are approaching the limit of their 
capacity, and we have just secured a piece of land on very advantageous 
terms in the centre of Buenos Ayres whereon to ereet a new exchange 
in the business portion of the city. We are wanting at least two further 
sites in other quarters, have installed a new automatic exchange at 
Cordoba, and although it has been opened less than three months the 
most gratifying reports are being received. A second exchange of the 
same tvpe—the Strowger automatic—is on order for the city of Rosario, 
and we hope by the end of October to have it erected and working. At 
outlast meeting I referred to the death of Mr. Menzies ; we have appointed 
Mr. Hugh Wilson to fill his place. Our valued managing director, Mr. 
David Smith, has just returned from the Argentine, and his report is full 
„of encouragement as to the prospects. 1 now move the adoption of the 
report and accounts. 

Sir FREDERICK GREEN, J.P., seconded the motion, which was 
carried unanimously. 

The retiring directors (Mr. Eustace Quilter and Mr. David Smith) were 
then re-elected, and the auditors re-appointed, and a vote of thanks to 
the local committee and to the staff was adopted. 

A hearty vote of thanks to the chairman and directors and the London 
staff brought the meeting to a close. 


ALDERLEY & WILMSLOW ELECTRIC SUPPLY (LTD.)— The accounts for 
1913 show a profit of £2,848. Adding £445 brought forward and deduct- 
ing debenture interest, &c. (£1,762). there remains £1,531. The directors 
have placed £900 to reserve and the balance has been carried forward. 
There was an increase of nearly 3,000 8 c.p. in the lamp connections 
during the year. 


BRIDGWATER & DISTRICT ELECTRIC SUPPLY & TRACTION CO. (LTD.) 
At the recent meeting the chairman (Mr. J. H. Waddon) said the com- 
pany's business continued to increase, Last vear they sold nearly 
200.000 units, a large proportion of which was for lighting, but they also 
had a considerable power load, there being about 50 electric motors (used 
for various industrial purposes) connected to the mains, and aggregating 
about 200 p.H.p. After providing for debenture and other interest 
(£193), renewals (£439) and the six per cent. cumulative preference divi- 
dend, there was (including amount brought forward) a net surplus of 
1552, which they proposed should be carried forward. 


BRISBANE ELECTRIC TRAMWAYS CO. (LTD.)—The report for 1913 
states that the dividends on the shares held by the company for 1913 
amount to £115,922, and with sundry receipts and amount brought for- 
ward the balance is £119,749. After deducting general charges in London 
and expenditure in Brisbane. the amount available is £115,848, of which 
£11.10 has been added to reserve and the directors recommend a balance 
dividend of 4s. per share (tax frec), making a tocal dividend on the 
ordinary shares of 8 per cent. for the year, carrying forward £3,123. 

BRITISH THOMSON-HOUSTON CO. (LTD.)—The directors’ report for 
the year 1913 states that the buildings and machinery at the Rugby 
works have been maintained in first-class condition. The one-storey 
building to be used for the manufacture of heavy apparatus, mentioned 
in the last report, is very nearly completed, and some of the machinery 
Installed, and the pattern storage building has been completed and is 
now m use. There have been no new developments at the Coventry 
works during the year. At the Willesden factory the concentration of 
the manufacture of switchhoards and appliances was carried out during 
the summer of 1913, with satisfactory results. This factory is admirably 
adapted for the purpose and is now in full operation, The most im por- 
tant advance made in the metallic filament lamps department has been 
the Introduction of the gas-filled incandescent lamp with drawn wire 
filament, now generally known as the ** d-watt " lamp. The invention 
Was made in the research laboratories of the General Electric Co. (of 
Schenectady, N. Y.), from which com pany the British rights were acquired. 
During the year the orders received. showed a large increase over the 
Previous vear, resulting in à marked improvement in the company's 
profits. The protit for the vear after deducting all expenses and charges 
d than interest on debenture stock and loans was £121,307. 18s. 3d., 
and with £8,590. 5s. Sd. brought forward the total was £130,098, 35. 111. 
o amount paid for interest on debenture stock and loans was 
534. 3s. dd., leaving a net profit of £77,044. Os. 7d. Of this amount 
the directors have thought best to appropriate for depreciations and 
"ovr ves £64,100, so as to further strengthen the company's position, and 
UE Os. Td. Under the terms of the trust deed securing 
top iv ta Fus company = debenture stock, the company has this year 
awk ms m Tustces £4,452 to be applicd by themin redeeming debenture 

lehe 9 per cent, by drawings. Since the closing of the books the 

übt stock of the par value of £4,240 has been redeemed, making 

RUM bd value of stock retired. to date £25,785 and leaving a net 

113, was UE of £186,215. The amount outstanding at Dec. 31, 
^, Was 11096,1090. 


‘CONSTANTINOPLE TELEPHONE CO.—The report for 1913 states that 
the installation work has proceeded steadily notwithstanding delay 
occasioned by non-delivery of material and stores in consequence of the 
war. Owing to this cause official sanction was given to postpone the 
opening of the service at the three large exchanges at Stamboul, Pera 
and Kadikeuy until Feb. 28, 1914, and of the smaller exchanges until one 
vear from that date. 
were opened for public service, and the general manayer’s report bears 
evidence of the growing popularity of the service, which the directors 
are satisfied will rapidly develop. 
extend the Pera Exchange. 


By the date arranged the three principal exchanges 


Already it has become necessary to 


ELECTRIC CONSTRUCTION CO. (LTD.)-—The directors’ report states 


that the accounts now submitted cover a period of 10 months only, and 
the net profit (after providing £5,666. 13s. 4d. for debenture interest and 
£5.000 for depreciation) is £27,126. 7s. 8d. 
forward (£6,899, 2s. lld.) the amount available for distribution is 
£34,029. 10s. 7d. Deducting the interim dividend of 7 per cent. per annum 
on the preference shares already paid (£2,197. 6s.) there remains 
£31,828. 4s. 7d. The directors recommend payment of the dividend on 
the 7 per cent. preference shares for four months ended March 31 

(£1,464. 175. 4d.) and a dividend at the rate of 6 per cent. per annum on 

the ordianry shares for 16 months ended March 31 (£11,210). the transfer 
to general reserve fund of £12000, leaving to be carried. forward 

‘£7,153. 7s. 3d. 
maintained. 
substantial increase in profits, the results for the 10 months being almost 
equal to those of the previous 12 months. 
and buildings consist of an important extension to the works at Wolver- 
hampton, which, when fully equipped, will not only enable a larger 
volume of business to be undertaken, but will tend to more expeditions 
and economical handling of the company’s manufactures. 


With the sum brought 


The demand for electrical machinery has been well 
The directors are also pleased to be able to report a further 


The expenditure on new plant 


HINDHEAD & DISTRICT ELECTRIC LIGHT CO. (LTD.)— At the recent 


meeting the chairman (Mr. Wm. Marshall) moved the adopaon of the 
report for 1913. 
the founder and first chairman of the company, the report stated that the 
total leneth of mains was about 31 miles, and various extensions had been 
made during the vear. 
increased by 23,380. The total receipts for the vear (including meter 
rents) were £4,195. 12s. 9d., compared with £3,611. 3s. 4d. 3n 1912. The 
net profit, after deducting all expenses (including cost of considerable 


After expressing regret at the death of Mr. John Grover, 


The number of units sent out on the mains had 


a 


renewals to the Diescl engines) was £2,378. 5s. 7d., against £2.071. Js. 2d. 
Debenture interest, income tax and an interim dividend of 25 per cent. 
had been paid. 
and £100 had been written off good will account. 
last vear (£246. 4s. Sd.) there remained £1.044, 153. 6d., and the directors 
recommended a final dividend of 3) per cent. for the half-vear (making 
6 per cent. for the vear), leaving £278. 13s. 9d. to carry forward. 
the vear £2,070 of capital had been taken up, and £946 had been spent on 
extending the mains, &c. 
with an incrcasing output. 
the increase under that head was due to the high prices ranging last year. 
He thought there was no reason to anticipate any check to their progress, 
and that they might Jook forward during the present vear to extending 
an efficient supply of electricity, to a steadily widening circle. 


£116. 17s. 5d. had been added to depreciation account, 
With the balance from 


During 


Expenses had gone up. as was to be expected 
The price of fuel was very fluctuating, and 


IMPERIAL CONTINENTAL GAS ASSOCIATION (LTD.)—The direstors 


report for the half-vear ended Dec. 3] states that at. Brussels contracts 
securing to the association monopolies of the supply of gas and electricity 
until 1948 were concluded with the suburban communes of Dilbeek 


hd 


Neder-Ockerzeel, Stevn-Ockerzeel and Rhode St. Gen^se, and the con- 
tract with the commune of Droogenbosch was prolonged to the same date. 
An exclusive contract until 1950 was concluded with the commune of 
Ronnenberg, a suburb of Hanover. 
of new electric coal-handling plant on the forest works at. Brussels, and 
the 4.000 kw. turbo-d* namo on the Droogenbosch electricity works was 
put into operation with satisfactory results. | 


Progress was made with the erection 


KENT ELECTRIC POWER CO.—The total revenue from the sale of elee- 


trical energy, &e., for the year 1913 was £19,328. 8s. 3d. and deducting 
the working expenses (£12,458. 75. Lid.), the vear's profit was £6,870 0s. 4d 
Deducting interest on debenture stock and loans. and directors’ aml 
auditors’ fees (£4,661. Ss. 4d.), the balance is £2.208. 12s. and with 
£2.33]. Is. 4d. brought forward the available total is £4,539. 13s. 4d. 
The directors propose to pay all arrears of dividend to the Dec. 31, 1912, 
ow the 6 per cent. cumulative priority shares, which will take £3,301. 9s., 
also the full dividend on the priority shares for 1913, which takes 
£1,082. 135. I0d. and leaving a balance to be carried forward of £155. 10s. tid. 
As a result of the company's Act, 1913, the issued ordinary share capital 
has been reduced from £225.004. 10s. to £64,300. 
referred to in the last report for the provision of further capital for 
additional plant and mains extensions, and for the discharge of the 
amounts due to creditors have been satisfactorily completed, — 


LIMA LIGHT. POWER & TRAMWAYS CO.—'l'he total profits for 1913 


The arrangements 


> œ 


were £p.192.394, and after deducting bond service, interest, &c., the net 
profit was £p.09.507. 
tp.27.975, to reserve for bad and doubtful debis £p.5,467.. to extra- 
ordinary repairs £p.9,000, and propose to pay a final dividend of | per 
cent., making a total of 4! per cent. fov the year, carrying forward fp. 1s. 

RANGOON ELECTRIC TRAMWAY & SUPPLY CO. (LTD.)—In movine 
the adoption of the report at the meeting last week the chairman (Mr. 
Frank Tobin) said thai the profits were the largest vet carned by them, 
the profits in Rangoon being £60,709. 12x, 10d.. against £56,793. in 1012. 
Owing to the growch of their business, especially in the supply of light 


The board place to reserve and redem ption fund 
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and power, they had felt it incumbent on them to provide new capital. 
The tramway had done well in the past year and increased its earnings, 
and had moreover worked at a slightly reduced percentage. In the 
supply of light and power, the increase of business was considerable, and 
they looked for a further steady growth of business in those branches. 
The additional money was needed to increase their power-house plant, 
to carry out large extensions of their transmission lines, and to increase 
the staff accommodation. They could not run any risk of failure to 
supply the power requirements of Rangoon, and they had to provide a 
larger margin of safety than would be necessary for a company working 
in England. The takings of the supply departments for 1913 were 
£50,829, against £43,754 in 1912, an increase of fully £7,000. 

RIVER PLATE ELECTRICITY CO. (LTD.)—At the mecting on Tuesday 
the chairman (Mr. M. W. Nattinson, K.C.). after giving an analysis of the 
report and accounts, said that the undertaking at Tucuman had vielded 
no profit owing to the competition of the Hidro-Electric Co., which had 
reduced the charges for power very considerably, with the result that 
the River Plate Co. and the Electrica del Norte (with which they worked 
in friendly alliance) had had to cut the prices still lower, with the result 
that they had been supplying power at less than cost price. The arrange- 
ment which had been come to with the Hidro-Electric Co. had been 
under negotiation since July last. That company offered to purchase 
the Tucuman interests of the Electrica del Norte and of the River Plate 
Electricity Co. upon terms which the Board felt justified in entertaining. 
but before any agreement was arrived at the situation was changed by 
the Cordoba Central Railway Co. acquiring a majority of the share capital 
of the Hidro-Electric Co. "The negotiations, which had been broken off 
with the old interests, had accordingly been resumed with the Cordoba 
Central, and finally at the end of February terms had been come to 
between the principal parties. That arrangement had now been con- 
firmed by the Hidro-Electric Co. and would be completed in June. 
Under it the Cordoba Central Co. had registered a new company in Eng- 
land. which would have a debenture interest df £400.000, in 5 per cent. 
debentures, and a share capital which, when fully issued, would amount 
to about £600,000. It would acquire firstly, the electric lighting station 
and business carried on by the River Plate Co. in Tucuman, all the shares 
of the Electrica del Norte (which meant the lighting business and tram- 
way in Tucuman) and the greater part (if not all) of the share capital of 
the Hidro-Electric Co. There was likewise a working arrangement with 
the latter company under which its electric system was worked by the 
new company at a rental which was the rough equivalent of the debenture 
interest of the Hidro-Electric Co. The efiect was to vest the whole of 
the lighting, power and tramway business in Tucuman in the new com- 
pany. the current and power for which would be generated by the Hidro- 
Electrie Co., aided as far as necessary by the steam plant of the two older 
companies. A considerable amount of cash would be brought into the 
new company and used to extend the tramways. to improve the lighting 
and also in some respects to complete the electric system. 


SHANGHAI ELECTRIC CONSTRUCTION CO. (LTD.‘\—The profit for 1913 
was £34,726, com pared with £24.727 for 1912. Including £1,974 brought 
forward, and after transferring to reserve for renewals account £10,000, 
and applying £3,000 in reduction of preliminary expenses, the directors 
recommend a dividend of 7 per cent. for the vear (less tax), leaving to be 
carried forward £1,300. Two new motor cars and 10 new trailer cars 
were brought into use last vear, and 10 motor cars and 15 trailers will 
shortly be ordered. The equipment will then have been increased to 
90 motor cars and 55 trailers. The delay in initiating rail-less traction 
in Shanghai has been disappointing, but the contractors are under 
penalties. Revised rates for electrie current, which is purchased by the 
company from the Council, have been agreed upon and show a material 
reduction from the rates previously paid. Through running over the 
company's system and that of the French company has been in operation 
throughout the vear, and about 30 per cent. of the receipts were derived 
from through cars. The through services will be increased shortly. 


SUNDERLAND & DISTRICT ELECTRIC TRAMWAYS (LTD. )—The report 
states that after providing for interest on the prior lien bonds and the 
first mortgage debenture sinking fund instalment, and balance of receiver- 
chip expenses, and transferring £1,000 to reserve for law costs, &c., the 
net profit was £2,717. The directors have decided to transfer £2,000 to 
reserve account. leaving £717 to be carried forward. At the recent 
meeting the chairman (Mr. H. R. Hogy) said the accounts covered the 
first year of the working since the directors had had the svstem in their 
own hands from those of the receiver. One of the first improvements 
had to be the provision of a number of new cars and renewal of old ones. 
During the period the net traffic earnings increased by £3,000 over that 
et the previous year. He gave an analysis of the company’s position and 
said there was a steady growth of population along the line which augured 
well for the future of the company. 

R. WAYGOOD & CO. (LTD.'— At an extraordinary meeting on Friday last 
was considered the provisional agreement with the Otis Elevator Co. forthe 
acquisition of the entire interest of the American com pany in the Otis Eleva- 
tor Co. (Ltd.) of London, witha view to the amalgamation of the two under- 
takings. In the course of his speech the chairman (Mr. Henry C. Walker) 
said that they had lately found that the competition of the Otis Co. had 
been quite a serious factor in business in this country and the colonies, 
and it was reasonable to assume that the competition might become 
still keener. Their intention was new that the whole of the machines 
supplied by the united com pany for all British territories would be manu- 
factured in Great Britain, and would embody all the advantages of both 
svstems, which would give them an additional output and should enable 
them to reduce the cost of manufacture and to compete on very favour- 


able terms with other manufacturers in this country. The management 
of the combination would still be in the hands of those who had so suc- 
cessfully built up the Waygood Co., with the added strength of the new 
directors who would join them. They also hoped by the amalgamation 
of the two businesses to effect economies in organisation. The amount to 
be paid by them was £36.000. which would be paid out of the money 
which the Otis Elevator Co. were subscribing for their shares in their 
company, and after we have wound up the Otis Elevator Co. and paid 
for these shares thev anticipate that the extra working capital available 
would be about £80.000. After a full explantaion of the scheme the 


resolutions, which were seconded by Mr. R. P. Sellon, were carried unani- 
mously. 


WEST LONDON & PROVINCIAL ELECTRIC SUPPLY CO. (LTD.)—The 
revenue of the company is derived frum the dividends on the shares of 
the Chiswick Electricity Corpn. (the whole of which are held by the 
company), from tha fees charged for managing the business of the cor- 
poration, &c. The net profit on the Chiswick Electricity Supply Corpn. 
is £4,643, out of which the directors propose to pay a dividend at 
the rate of 6 per cent. per annum and this will be received in due course 
by the company, whose accounts show a credit balance of £3,454. The 


| directors propose writing off the preliminary expenses (£483) and to pay 


a dividend on the cumulative preference shares at the rate of 6 per cent. 
per annum for the vear. 


CITY NOTES. 
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MEMORANDA (May 13).—Bank rate 3 per cent. (since Jan. 29, 1914). 
Price of silver, 26 id. per oz. Consols 743—74§ for money: 711—757» 
for account. Consols Pay Day, June 2. Stock and Shares Continuation 
Davs, May 26 and June 9. Ticket Days, May 27 and June 10. Pay 


Days, May 28 and June 11. Mining Shares Carry Over Days, May 25 
and June 8. 


CALCUTTA ELECTRIC SUPPLY  CORPN. (LTD.)—The directors 
recommend payment of a final dividend on the ordinary shares for the 
six months ended Dec. 31, 1913, at the rate of 11 per cent. per annum, 
making 9 per cent. for the vear. The dividend will be payable on the 
28th inst. £42.000 is placed to credit of depreciation and renewals fund. 
£5,000 to reserve and there will be a carry forward of £7,447. 

CENTRAL ELECTRIC SUPPLY CO. (LTD.)—The 4 per cent. guaranteed 
debenture stock transfer books will be closed from 16th to 30th inst. 
inclusive, preparatory to payment of interest due June 1. 


MEXICAN NORTHERN POWER CO. (LTD.)—In a circular issued to the 
holders of the 5 per cent. first mortgage 30-vear gold bonds itis stated 
that the dam at La Boquilla has been erected to a height of 1,291 metres 
above sea level: the power house is nearly completed and a large 
part of the machinery has been erected. Water is now stored to within 
9 ft. of the top of the dam, and the directors consider it all important 
that the dam should be heightened without delay. so as to obviate 
danger from the season's floods. The amount required to put the dam in 
a condition of safety is about 8400.000 to $500,000. As things stand the: 
only method of raising this amount of money is by an issue of prior lien 
bonds. The first mortgage bondholders will have the first right to buv 
out the prior lien bondholders, Of the $3,000,000 of prior lien bonds. 
the directors are only given power now to issue up to $1,000.000. 
MIRRLEES, BICKERTON & DAY (LTD.)—The directors, after paving the 
preferenco dividend, recommend payment of a dividend of 71 per cent. 
on the ordinary shares for the vear ended March 31. 


MONTREAL LIGHT, HEAT & POWER CO. —4 dividend of 21 per cent. 


on the paid-up capital stock (being at rate of 10 per cent. per annum) has 
been declared for the quarter endedApril 30. 


NEW BRITISH EVER-READY CO. (LTD.)—Th» directors have declared 
a second interim dividend at the rate of 7 per cent. per annum on the 
preference shares for the half-year ended March 31, payable June 1. 


SIEMENS ELEKTRISCHE BETRIEBE GESELLSCHAFT.— The directors 


ropose to increase the share capital from 17,500,000 Marks (£875.000) 
to 30.000.000 Marks (£1,500,000). 


SUBMARINE CABLE COMPANIES’ RETURNS.—4A recent issue of the 


“ Financier " (London) discusses the affairs of the “ Cable Companies `” 
as follows :— 


Most of the big cable companies have now issued their reports for last year. Nearly al! 
of them have to record a shrinkage in gross earnings, an advance in expenses and a falling 
off in prcfits.. But. while profits have declined, the relapse has not been sufficient to 
endanger the maintenance of dividends. Generally speaking. the cable companies are 
holding their own, in spite of the substantial concessions made to their customers in rec2nt 
years. 


Their financial position is for the most part highly satisfactory, large and inde- 
pendently-invested reserves having been built up. 


It may be recalled that some 11 years 
ago holders of cable companies' securities were scared out of their wits by the apparition 
ot wireless telegraphy. It was then contended that cable enterprises were dcomed tc 
destruction, and that within a few years the old system would be generally replaced by 
the new. But the years have elapsed, and the cable companies continue to flourish. 
although wireless telegraphy has made great strides in the interval. By reducing their 
charges they have greatly extended their ussfulness and to-day they play as important à 
part asever in the commerce and in the political and social intercourse of the nations, No 


one now seriously believes that they will ever be supplanted by systems of wireless com 
munication, or that they will cease to be prosperous ent.rprises. 


It may be added, we think, that great credit is due to the chairman 
and principal officials of the cable companies, and, in fact, to all who 
were entitled to speak with authority on this highly technical subject. 
that not one of these persons had the least doubt that wireless telegraphy 
would more likely benefit than injure submarine telegraph interests. 
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m METAL PRICES. 
Messrs. J. B. Garnham & Sons, 132, Upper Thames-street, London, E.C., quote under , 


à the following as the present basis prices of A * RATE | 
Ee NER Meus CUM estes cU Pe WT die NAME Wed. (ui? Dus. 
`, 3 rass Tubes........ i elteT....eeeeeeeeen eene IVI- . . | YIELDED. . 
sits Dis. de Tubes osos 21 Antimony e nets £28 5 0 Ui BEND May 18. I | . 
Brazed Copper Tubes i... es : : M = 
Brazed Brass Tubes ....... ee. ojd. Orp METALS. zB oo , 
Brass Wire... EM n E cuu Md udis ree io a Electricity Supply. a oe 
Suro Gitte . | Brazier morem | | 
IA dira RUM DEEP UNE: iid. l Clean Scrap Brass.......... £40 10 O | 10 90 | Bournemouth & Poole Elec. Sup. Ord.... j^ c ij 2 1 5 | mA: a 
Copper Wire wc ce eese 9d. | Old Lead, less 4lbs. cwt..... £17 2 6| 10 4/6 ! Do. 44 per Cent. Cum. Pref.........4- 107 | 510 3 Feb Ave 
Pps Old ZINC. es cc ena v RES £16 0 0, 10 60 ' Do. 6 per Cent. Cum. Second Pref ....| 10} 98 4.12 0 jin. Jule 
per ton. | Hollow Pewter ............ £90 0 0 | st "TOS Do. 4 per Cent. Deb. Stock (red.) .... 7 — lS 80. ds 
Correr Sheets. o.sceeeeeeee £78 0 O ue ead ane Rote es "us io S i 5 56' gongs a SS DSL Elec. Sup. Ord. . Baal 14 0 0 Mar, Sept 
viste eadnies tear ees £18 15 0 | Gun Metal.............45- i 6 o. per Cent. Pref... .... eee ES iri 
M d. Earl-street, London-road. Southwark, London, S.E., quotes under date E. ria Central Elec.Sup.Co.4°% Guar. p os P e : i : Pu Au 
May 13, the following prices of OLD EAS pentane. 5 ae Oye ee eee City) El.Sup.Co. 4l—5 410 0 Feb. Aue 
er ton. g / ; ‘ v Mik E NU ee es 
Aluminium Cuttings........ £52 0 0 Cd read (less 4lbs.cwt. Draft) Ae D d E rn Do. Ped oe A ZH ids Sia | 1 2 E | Jan, July 
5 Scrap Brass .......* £12 0 GaN 08d. 2st Werk rt 419: o. } per Cent. Deb. Stoc ss 
een Con Seopa oua e000) Old zn E £6 5 0] St, 21. Do. City Undertaking 44"; Cum. Pref. 2: 2 s D Jan Jay 
razery COPD rive wae vanes £54 0 O | Hollow Pewter ............ £110 0 O^ 5 30 Chelsea Electric Supply Ord. .......... 97 —100 410 O june Dee 
Gur Mota ice ete tetera £55 0 0O ' Shaped Black Pewter ess £75 0 0 | St. 419; Do. 4} per Cent. Den toes (ees n 9l 93 '416 9 TTE 
Mr. Joseph can supply solder at the following prices per ton : Plumber's Solder (in bar St. 44° Chiswick Elec. Supp. Corp. Ist spe | 16-17. 515 9 Feb, Aug 
l Msc M MM M IM dae EC M DU DU bp Cit CNet S oclo 6 900. ae Jus 
i : a. 10 6/0 ent. Deb. Stock tred.)...... 116 —120 4 3 3 June, Dec 
ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS, || s° 35 Do: Siereut Doh Stocked}. Me 1 4 7 & Jen July 
a o K 7 ' — eb, u 
Week § linc or dec | AGGREGATE. 10 9.0 mi eer Sar ae 0 ud de e dicus 416 O Mar, Sept 
LINE. aded : Q | (a) No.of! Amount. || or dec.) 2 fie: Do. 44 per Cent. Deb. Stock (red.) ...., 103 —106 2 d Jan, July 
£ ea m | ta) j o? Do. Second Deb. Stock ...... eee | 98 —101 . May. Nov 
EE Vd ir ses ee p - JSt. 449% : 's Elec. Corp. Ord : &—£t* vs June, July 
! 5 E Ex Dabs: uos || Qoi annette Ree Cop Onl eines. DEM au ape que ul 
Aberdeen Corporation ..., May 6 | 1.752 + 98! 49 | 78206 ' 4, 5 6% Do. per Cent. Cum. Pref... +-+- —N s dh i 
A-vlo-Argintine ......-. " 6! 59772 | + 5,938 | 18 {1.018650 |+ 17,56 B. bx Do. 6perCent. i Mm ner c M s —8 5'2 6 july 
Astton-under-Lyns.....- x 9; 435 | + 2 6 2510 i+ 2 St. 44° Do. 4j ipd D Hs Co. Ord e 5—5} |6 7 O April, Oct 
Ay: Corporation......... E 274 ! + 14. Sl | ve + ee $5 40 ro d re FUA ie Miu 93 —95 |414 9 Feb, Aug 
Bath Ei:ctric Trams, Lid. » 6 GI! + 107; 18 14.417 + Eu St d. ins EI di uns Ord s eee 81—9 5 O O | April, Oct 
B:eentisad. eee uva » 10] L2137| + 25: 6 7,851 T v 5:59. dés we cl ig ting z ib eds 89° 91 419 0 | i 
Birmingham Corporation, , — 9, 12.352 | + 850] 6 E T 1385 || St. 4320 Kero; n Kniehtsbridge Ord -e 7) -8 912 0; Feb, Aug 
BlackburnCorporation ..| ,, 6 1.273 | + 98 | 6 o t 539 5 5/0 Be ee C Ud p: du see 44—54} 1517 6 | Jan, July 
Boiton Corporation . ..... v. 295 cL 35 el pees Nee 1.8 635." “Dow Oper cent Deb. Stock (red)... 90—92 14 7 0 Y 
Bournemouth Corporation| ,, | 6| 1,853; + 686; 5 10.923 |+ ts St. 4% ee 4 per Lut s & Notting Hill | 
l Bou Der aol er rae d 56145 i 3 || St 4% Co. (Jeint Station) 4^, Deb. Stock ted), SB 91 gg Meri B» 
l rations às x t i f Tred. De .. — | an, 
Rn Cariaga |,  B| 8.155] + 827 18 | 143,421 |+ 13,896 St 44% eae ower m drred. Deb.Stock.., 76 di 3.3913; m Joy 
Burnley Corporation ....| 4, 9| 1,606} — E » oe access 4& —5 514 0 | Mar, Sept 
Burton Corporation. . .... M cs S de 8304 ji 636 3 | Do. "pe cae TS Mort Deb. recat 92 —95 |4 4 O | Jan, July 
Bury Corporation ....... » 10) L291) — se T St 4o aee: lum lectri Supply Ord.......| 34—3i | 6 O O | April, Oct 
4 Calcutta TramwaysCo. ..| ,, 9 | R67,936 | TRS30, .. 597 | ` 5 26 Mo LTORD d ch Brat pem 44—5 4 10 O Jan, July 
à Camtorn:-Redruth ..... OP E AE - | 3$ ^ 68st 129] s 23 Do. 4i per Gont Deb Stock ist Mort..| 97 —-100 |4 10 0 June, Dec 
Cardona Raay. May 9, 5009|— 14 19 | 96180 — gass || St 3i-? Do. 3$ per Gent, Mort, Deb. Stockired.) 83 —86 $ L 81 Jan, July 
intral London Railway. ., Ma , = . 199 ; ent. ; ; 3 | 
Cy & South Lovdon Ry . 9 | 254 — 173 19 | 92490 — 4.059 fi St 44°% Newcastle & District E. L. 44 Mt. Db. E BF 1007/8026: M D. 
Cork Electric Trams Co...) , 7 481 ; — 9 18 8.454 + We St. 6% | Do. and MED. D LR 441 520 B 
Y GS 700N.-05 eroe cecus E 1 12783 | + 195, 10 : 8390 + 134 5 3.0 | Newcastle-upon-Tyne E. S. Ord....... | feat [sio 
2n RM ^ 9 946 | — l6| $6 | 5,908 + 579 5 2.6; Do. SperCent. Pietei S Be E piu 
“i Dever Corporation...... Ke 9 209 ' — 8 6 1.370 |+ 159 || 100 4j Do. 4i p E S ssl Deb Stock, .! 100 —103 | 4 17 O | Mar, S:pt 
Dublin & Lucan Railway . » 8 135. + 1 18 2267 |— St. 297 Do. Spercent. 2n n s | 98 —101 4 19 0 2 
: Di*lin United ....... LL. " 8 | 5.878 ' — 100 18 89.561 i— 2.620 || 100 5e, ` North Metro. Elec. pow up. doe sag E oA PP 
Dund Corporation ..... AER CIE E. edsa c 252] 9t, 9 [De SHIT EL. Co 6%, Non Cum.Pret: 91-10 5 14 2 $ 
Eist Ham Council... .... » 9! 1007,-— 8&5 $6 5.938 — 2o 10 6,0 , Notting Hill E. Eel: iar soul45d 5:81 p. © March 
: ia, ee re entre » 9 «— 27 + 6 $5 1,096 + Aes 5 40 Oxford Electric o Td m 4 15 O | Mar, Sept 
Exter Corporation. .... AE T UOCE MM. yaa | 68710 | $26] bo vee’ & Pall Mall Elec Ord. 111.20 Asi 6 4 ©! Feb, Aug 
Glasgow Corporation Cee " d | LU. | 2 ue i9 dur of d 2 1? Da Toer Cent Pref eve 6] —i | 416 6) Feb, Aue 
ossop Trams .. ........ | " i is = im l per Cent. Deb. Stock (red.) .... 83 —86 '4 1 6, Jan. July 
louc*ste Mr » 6 305 | + 9d us | m x , Jj"o Do. 3 per Cent. Deb. Stock (red. 
"reu eee se , OS | 2009 4S | 11.420 '+ 1,830 | 4 441, RE INN Cou Gn] 19 020 48-0 MS 
E astines Elec. T N : 874 a 3 "e D. a ; 525 i O. per vent. Is . . = i E | " 
: Hastings Elec. Trams Co. .| ? 9 $10,741 | + $158 19  $223.759 :4$59.280 ||~ 1 `° | South Metro. Elec. Lt. & Power Co. Ord.. t sio Eb Aw 
Huijersseld Corpn.....- 9; 2,200; + 89 6 | 13,514 |+ 1,774 1 0,8? Do. 7perCent. Ist Pref... eee 7400 14.10. -0 , ug 
| rol gl á | 6 19.270 j+ 1.033 vo! Do. 44 Ist Deb. Stock (red.) ..... +05: 9? April. Oct 
HuliCcrporation ........ » 9| 3144, + 40 § 43% 4 — ts Z April. Oct 
*» lliord District Council. . s. 9 472 | + 25 5 a 2 Es ud e die sunt Didi asecsaet ue 2—3 :8 6 0, April: Oct 
; Jlkeston District Council n: 6 126 | — 2 6 a les O ABETONE eae enu eds = 3 6 il. 
r pou c m 209! w2 o» e 3202 i T38 St Sa xe & District ES Co. 5°» Deb SE! 99 -ios 4170 | din 
ud y : 175. — 6 T5] 8,02 i+ 513 1 fit | Waste Heat & Gas Elec. Sus Stations .. 1L : a ^ | ur aug 
anarksiire Trams Co. E 7 1,912 | + 303 18 33,969 ‘+ 4,745 5 5.0 | Westminster Elec. Sup. Ord............ suas, 4 69 ar, S 2 
LizcasnureUrnited ...... » 6| Lel0,-F 191 18 28.854 + 3.835 5 2,3 | Do. 4} perCent. Cum. Pref....... e il—5; Jan, July 
Leds Corporation ...... » 9 8060 | — 223 | 6 48.589 i+ 4.691 
Lecoster Corporation .. » 9, 3.029, + 238! 19 53.004 pir 3.490 | : . 
Leith Corporation ....... » 9, 718; + 14-851 | 36147 j+ 1,848 | Electric Railways and Tramways. 
mincoln Corporation ..... te Vs RT Gr x : 
Livsrscel Corporation aN " 2 13,021 + 377 | $18 224.915 I+ 7.436 oe Bath Electric Trams. Pref. Ord. ........ i v Å 10 9 0 April 
Liversool Overhead Rly..| » 10 1,633 | — 81 318 31,473 ‘+ 1,013 0/6 , Do. Sper Cent. Cum. Pref. .......... i—i | 0 Jan. July 
E L'andudno&ColwynBayR " 8 228 | — 8, 23 4.2275 '+ 44°, Do. 4M Ist Mort. Deb. Stock (red) .... 70 —75 | 6 0 3 April. Oct 
Lonéen County Council .. April 23, 44,148 + 841 4 | 184,889 i+ 10,979 44° B'ham Dist. Power & Trac. 44 Ist Deb. St. 85 —87 |5 3 an, July 
Lzzdon Elec, Ry. Co. .... May 9| 13.995 | + 29 19 274.415 |+ 380 !| 10 4°, , Bristol Tramways & Carriage Ord ...... 61—61 | 518 0. Feb, Aug 
Lordon United. .... 0... » 8] 6175 | + 320, 19 | 107.298 + 5.832 | 10 4", | Do. Cum. Pref............. con tingt 7b, 19 6 oe 
: “w:ttoft Corporation ... 9 168 | + 5: 3l , 5712 jt 751 Foni Do. 4 per Cent DoD. x .cans ts teres 00 —102 318 6 Fab. Aug 
po » I ; i 
F aldstone uo o roten s xs | T NES i 2E ..  BritishElectricTraction6°9Pf.Ord.NonCm 141 —154 p | June, Dee 
ManchasterCorporation a| „9j 17710! + 360: 6 | 101.997 + 6.862 a d$ Do- 3f Ord. Stm owiven owas esto 5) —71 " . 
Mersey Railway o Carei » 9| 2314: —  38' 19 | 42965 + 114 6o Do. 6 per Cent. Cum. Pref. s... 88 94 618 O Feb, Aug 
v M “epolitan Dist Rly... » 91 12,997 — 131 19 | 249975 + 293 £3 Do. 7 per Cent. Non. Cum. Pref....... 55 —58 60 6 i 
" M:t Elec, Tramways ....| |» 8| 9.226 | + 242| 19 | 163.395 i+ 5,232 9". Do. SperC=nt. Perpetual Debs. ...... 32 34 |5 6 3J , Avril, Oct 
* Metropolitan Railway ... já ET } e ^ | ve 4$°4 fDo. 4! perCent. 2nd Deb. Stock...... 77 —80 5 12 | May, Nov 
len Corporation ...... " 9 196, + 2 5 1.243 ‘+ 87 J^, | Central London Ordinary Stock ........ 57 —62 .417 0 Feb, Aug 
. Nzwcastle-on-Tyns Corpn.,  ,, 9 5.089 | + 216^ $5 29.602 + 3.139 495 Do. Gtd. Assented Ord. Stock........ 82 --84 415 0| LL 
Newport(Mon.)......... oO 803 | + 90 6 | 4772 [+ 2 4?9 Do. 4 per Cent. Pref. Stock.......... 68 —73 510 O Feb, Aug 
t :U^ampton Corporation| ,, 8' 592? ' + 1? ES 3.6032 i+ 323 4l"; Do. 44 per Cent. Pref. ...... eee eee 104 —106 4 5 O| zt 
sham Corporation ..... 10| 2212: — 13: 7 | 15760 4 1,409 4% Do. Gti. Assented Pref. Ord. Stock .. 83 —85 414 0 
Per? (N.B.j Corporation. — .. = | XS ig z Zo Do. Deferred Stock ss «bra coe eene 40 —45 490 Feb 
Ta Perth (W.A) Elec, Trams. " D s | pr és 4% Do. Gtd. Assented Df. Ord. Stock ...., 81 —83 416 6 .. 
s c: smoutk Corporation... „ 9! 2038: + ^ 97 6 13.395 . 4% Do. 4perCent. Debs. ... 2. eee eee | 97 —99 | 4 1 0| Feb, Aug 
*Ston Corporation ..... » 6 878 | + 4 6 5310 ‘+ 325 9"o City & South London Rly. 5 per Cent. 
R: :nerham Corporation cats n 6 939 + 7 | 5 4,816 + 274 Pief tl BO) cis wana case e has a mr 95 —97 5 30 Feb, Aug 
Sultord Cotporation...... » H 4,883 | — 395 6 30.285 + 1299. 9 4. “DON 01896) 25952272 aetna ee eae 91 —94 560. Feb, Aue 
Maehah a sk. ee | K 6 |$20.000 , + $4,093 18 329.149  4- $50.063 5°% Dos (TIO $221 5294 oa ho RE , 89 —92 5 8 , Feb, Aug 
2:5: Corporation. . . . . » 10} 7463| — 195 ? 50.349 + 2.539 Ia Dds, 31908) 1. eie e we ed do |. 89 —92 5 8 6: Feb Aug 
ratore Trama ,,...... 9|$12.495| — $223 | 18 |$227.430 |+ $9.247 4'o fDo. 4 perCent. Perpetual Debt. s.es.. , 85-88 411 O0 | May, Nov 
S M:trorlitan Tramways » 8| Lll4| +  319| 19 19.442 |+ 5730 11/9 Gateshead & Dist. TramsCré........... , 8-9 ,818 0 ah 
| uthampton .......... e bj 1273] 82 5 6.878 |+ 623 - +. Hastings & District Elec. Trams Ord..... (003-353 | . Mar. Sent 
/-tt^nd Corporation... : 6 846 | + 99 6 5.045 j+ 1.404. 7.d Do. 6 p2rCent. Cum. Pref...-...+.-- 11 800 Avril. Oct 
SutdeHydekc.]tB| © 9 728| — 14  *5 4.748 '- 502 4°, Imperial Tramways Ord........ sese. 3 —3 1 Mar, Sept 
SsdrsiCetneraton..| 2 10 1343! — 68 6 821] j+ — 455 b'5. Do. One Conte Pref. cesa eese iet ne 0)-61 9 4 6. Mar, Sept 
3:2erlazd District... ... » 6 558/— 31 27 15.528 + 1,442 44o Do. 44 per Cent. Debs... eise esee. 75 —76 | 518 O; Jan, Tuly 
i 4 eanden Corporation ries i» 6 159 | + 14 i 5 928 '+ 153 3/9 I. of Thanet E. T. & Lt. 5 pər Cent. Pref.. 2 —-25 5 6 2 Mar S-pt 
TresdeTramCo, .. 201) » 6 $11, — 9 18 9.378 |+ 621 4"o Do. 4 per Cent. Dab. Stock ........ "tj 73 1B 226 lan, july 
ulasay Corporation .,. do wel 9! 1,2339) + 88 $6 | 7.647 H 807 6,5 | Lanarkshire Tramways. pheeie RESET A 91—10} |} 6 2 0 Feb, Aue 
aisallCorporation ...... 9! 615 | — 29 19 ; 11.597 + 215 5%  Lancs.Uti. Trams 5°oPrior Lien see) 87 --89 |512 0 Jan, July 
4rrlneton Corporation. .' 5 7 Pr RR 17 5 8351 + 10 1/2 ; London Electric Ry. Ord. St............ E SESE) Sy 2 
: “StHam Corporation... " 7 2780 + 77 $5 15501 + 1290. 1 4% D>. 4per Cent. Deb. Stock ........ ! 90 —92 14 7 (e) d 
Welvarkampton Corpn...| p 6; 1.020 — 31 fy M: | AS A's |< Do; “Aper Cent Pretosesio ies eas 0—72 |511 0 " 
Yootre WR Trams...) 70 10. 1.356 — 127 19 27.046 + 1.134 | 4°, | London Dd 4% Ist Mt.Db. St. = = B P 6 | Jan, July 
(2: Ths? comparisons are with th2 corresponding period last year. —* Partly electrical. mq Morsay ret De Dig eere. o Dib Geek RN O | Jan, July 
t Includes omnibuses started Aug., 1913. Por, Minus 2 days. £^ Minus 3 days. | Plus | E "o ig du 85} 93} 5 12 6 pete July 
3 days. lus 2 days. Be. Rae el: awarni ated s. | "s 
Britisk ELgcrRIcAL FRsekkTN THs c receipts on the tramways and railways 13° Metropolitan Railway Consolidated ..... 40 —400 |4 5 61 Feb, Aug 


Pus by the companies included in the British Electrical Federation for the wek ended 

a were £41,973 (increase £2,745). Th2 omnibus receipts were £15,922 (iacrease 

EF STe Upon such of th servicas aS were wor«ing both last year and tnis year the 
tase for th: week was £3,233, J | 


* No allowance has b»en mad» for accrued interest or Tecemption, s PEK Dividen 3, 
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á EAST 
IVl- i . Price * 
E DEND SRM NAMES : EI ic eine FINIPEND i Dive = aa eem 
leetr | - ] , May 19. YigtDED, | . 9YE- Pane NAM co |° RATE ns 
St 2 xi E ic Railways and Tramwa - [A |DEND,, ove E Wed., Percent., DIVIDEND 
St. ia Metrop liian Rly. Surplus Lands Socks. ra ea F w l Mari a 09e 
St. 3 % Do 3l E Preference.......... 82 d 1 o O | Feb, Aug [ 100) 82 | Amer. Tel Telephones. i " E 
iL c ee ee ee Teri Teer Cap Sis] ope $17 
% Do. 3} per Cent. ePref..... 79 —8l eb, Aug | ..| 4% | Do. 4% b per Cent. Bds.! 90 — 4 et 
St 34% Do per Cent. Debenture Stock 4 6 31 Feb, A 5? o. 4% Conv. Bonds 1936 6 O Jan, Jul 
| 34 perGent. " A" D ock.... 87 —89 318 6 ' Ave | St. 59, | Anglo-Portue'se Tel. 59, Ist Mt. Db. Stk. 97 100,4 0 O S i 
P. Meron Distri Deb. Stock .... 86 —88 Jan, July 5 3/0 | Chili T e'se Tel. 5% Ist Mt. Db. Stk. 102 — 4 z 
St 4j* Do an District Railway Ord 319 6 Ja it ili Telephone ....... 102 —104 16 O Mar. Se 
j 44 First rd. .... 2€4—27 . n, July ..' 595 | Cuban Tele T TT MC ee 5 € (Srt 
$t 34% Do. Assented Exi Boece 84 —87 :419 9 Feo; Aus I 97i tMonte Video Telephone Ord. Pon Busse $43 Soe Au 
St. 39; nd. Elec. Rlys. Co. of Lond A ' j6 Do. 5perCent. Pref......... Less H— 6 710 — No 
o Do. 3 ^ ndon. Ltd.) 74 —76 ... 44°. tNew York Telephone Co.1st&Gen.Mt Bde dec A 
St 4% Do. M cc Mn Rent-charge 71 —73 | i 1s O Feb, Aug i Poe O Telephone Co.1st&Gen.Mt.Bds 8f - 96} i6 : May, Nov 
t 49. Do. Guar. Stock 4 and Rent-charge.. 94 —96 4 3 O Jan, July 1 0,7}, tDo. 6 ee ee etude 2X9 4 12 zi 
crane n-5 151 Jen fay | se fu io, Are Cent Red Deb god Do ii s AmE Oo 
. 499, Do. 4perCent. Ditto əb. Stock .... 138 —141 4 ar, Sep | St 419, Telph.Co . Red. Deb. Stock...... ' gr—ag9j 4 pril, Oct. 
190 oe Electric Traction Ord iUt pd e s 4 3 2 ns imd : 30 ed Rist Pits Oni Db. Stk. (red.).. 98 100 4 10 D I us 
SR Epeen ietan. A hyo Boge ye eo E AIA a S 
: VA S. Met. Elec. Trams & Lt Ww PP 84 —8? S3 6 s Aug . SIKGQ.. esc aver ew esa 99 — 101 490 June, Dec 
10 Débseioclé vos g. 4 per Cent. , May, Nov Financial | tm Jan, July 
ui ME Spe esce ee LL ie pessum duly RUSSE CES. Inveenment mona. E 
St 69, Do. i per Cent Bonds... eere 99 81 48.6 e » oe ' oo Telegraph & Trust C aa » -4) 6 9 8 Jan, July 
. 6% Do. er vent. Cm. In. Deb. Rd. St... ES T o. 6 per Cent. P esce TOnga 5 6 0 Se.DeMr 
Po. Yorkshire WR] Elec Trane OQ 19) au ned vi. e Submarine Cables Trust (Cot) voici, MM E 4 1d 0 SEDI 
Do. 6 perCen . Trams, Ord. .... | &— une. Dec | Peg ANTEA —129 O April Oc p 
St 43% per Cent. Cum. Pref. ....... A A | Mar Colon Hd ue 
A Bo Poesia ieee Col WCG $3 0 su ld. i NENMRNS alr 
Lit A Electric Manufacturing, &c. | uc 4: Anglo-Argentine E Debit aat i 
ron Electricity Met , | i . 54% Cum. 2nd Pre: see 4d-4 5 2 6 Apri 
10/7! Do. 6perCent eter Ord.......... uis 24.37 St. 4% | Do. 4°, Deb.S OTS ones qaa 4k—44& 6 40 pril. Oct 
ito 94. Do. Ist Mort Con Die ono "s eee Aud B' dO bs, dieblstu | 1 e er sco uns Dee 
bo Automatic Telephone rina Gers 85 EU Apt St S po, 5^, Deb. Suck ren | ee 4 10 S quae Dg 
4v. er Cent: EUM D: —]4 e . and Elec Trams. 5°. Deb ird v —98 i5 
Uo tBabcock & Wilcox Or ; cp Mis 4 T $ ! id : 4/9 ee Pore ps s ES 4 n : TR ore 
OY Pret ouai ns ya aee yea ne —3t 5 a | . Sper Cent. C c os xxu ^ 9 10 fay 
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The Importance of Theory in Practice. 

Ix another column Mr. H. Starrorp HATFIELD gives à 
_ Very interesting account of the development of an electricity 
meter due to Mr. S. H. HorpEN. The idea is by no means 
new; it was put forward by Mr. HoLpeEN as far back as 
1905, and at once appealed to the imagination as a parti- 
«ularly pretty application of a scientific idea. But there 
„were difficulties. The meter is an electrolytic one, and 
depends upon the decomposition of water, dilute phosphoric 
acid being used as the electrolyte. Briefly, the method 
consists in having two electrodes coated with platinum 
black, the object being to have what may be termed “ gas 
electrodes.” The electrolyte is saturated with hydrogen, 
and consequently, when a current passes, the hydrogen is 
transferred from the anode to the cathode, where it is 
liberated, just as copper is transferred in a copper volta- 
meter. Unfortunately it was found that the meter did 
not follow the necessary laws of proportionality, and the 
trouble has now been traced by Mr. HATFIELD to what is 
„known as “ over-voltage,” that is, the voltage that is re- 
quired to liberate the gas from an electrode above the voltage 


that is required for electrolytic decomposition. A con- 


siderable amount of work has been done on this subject, but 
so far it scems to have been more of a theoretical than of a 
practical interest. In the case of mercury, the over-voltage 
is about half a volt, whereas in the case of platinum black 
it is extremely small. The over-voltage, however, depends 
upon the conditions present, and will be greater if the atmo- 
spheric pressure in the vessel is greater. Thus it is that 
capillary effects come to play a part, and the over-voltage 
depends upon the supersaturation of the hydrogen in the 
pores of the platinum black, so that proportionality is not 
easily realised. But bv designing a special form of cathode, 
Mr. HATFIELD was able to eliminate this difficulty. and the 
result is a very sensitive form of voltameter. An appli- 
cation of this voltameter is described in a further article in 
which the author shows how the device can be used in 
conjunction with a photo-electric cell to integrate the light 
falling from a luminous bodv, such as a star. 
—À m 

The Parochial Spirit in Electricity Supply. 

A coop instance of the parochial spirit which imbues 
many of the municipalities possessing electricity supply 
departments is visible in the evidence given before a Select 
Committee of the House of Lords on the Manchester Cor- 
poration Bill. This Bill, among other things, sought to 
obtain powers for building a large new station, for increasing 
the area of supply of the Manchester Corporation by taking 
in parts of Davyhulme and Stretford and for purchasing 
the station of the Trafford Park Power and Lighting Co. 
We may remind our readers that the latter company sup- 
plies current on the Trafford Park estate, which lies in 
Stretford, and is also supplying to certain consumers who are 
just outside the Salford area. Its load is, however, compara- 
tively smal] and consists almost entirely of power. The 
undertaking itself, moreover, is practically owned by its 
consumers, who include some very well-known electrical 
firms. As the Manchester Corporation was prepared to 
purchase the station at a fair price, it would at first sight 
seem as if, in vulgar parlance, the Trafford Park Company 
was "on to a good thing.” Matters were, however, compli- 
cated by the fact that the Stretford Council viewed with the 
usual apprehension of the small municipality any intrusion 
of Manchester into its district, and by the provision in 
the supply Company's agreement that they are to supply 
consumers at " Manchester prices.” This latter condition 
was made a great point of by the opposition, who insisted 
that the Company's consumers would have nothing to gain 
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by being taken over by the Manchester Corporation. This 
argument, however, seems distinctly open to doubt, and 
the Company has evidently been apprehensive for some time 
of its ability to supply power at an equally cheap rate from 
a 5,600 kw. station as Manchester, with its aggregate plant 
capacity of nearly 60,000 kw. This difficulty must ob- 
viously increase as time goes on and it is not to be wondered 
that the company has been making overtures for a bulk 
supply from Manchester. On the other hand, it has little 
to gain from Stretford, seeing that the station in that 
district is as small and inefficient as its own. 


ALTHOUGH at one stage of the proceedings the chairman, 
Lord BARNARD, seemed to be taking what to every elec- 
trical man must be the common-sense view that the best 
interests of the community would be served by adopting 
the Manchester Corporation’s proposals, in the long run we 
are sorry to say the Committee struck out the portions of the 
Bill relating to the supply of Trafford Park from Manchester 
and the purchase of the Company. The result of this action 
is that the Company must either continue to supply its own 
small area from its own small station in what must in the 
nature of things be a comparatively inefficient manner, or 
must become absorbed in the Stretford undertaking—a 
solution which is hardly a good one, seeing that the latter 
is scarcely in a position to deal with a large industrial load. 

eee ee 

In writing of the position of electricity supply in Salford 
some weeks ago, we remarked it was a pitv that some 
arrangement could not be made for supplying that citv 
with electrical energy in bulk rather than by building a new 
station for the purpose. We can only repeat what we said 
on that occasion in commenting on this particular case. 
The Manchester District offers an excellent field for the 


-provision of a really cheap supply of electricity, if a well- 


thought out modern scheme is adopted. This scheme 
would have to take into account the requirements of the 
district as a whole and how best they could be met. It 
would then have to be carried out without reference to the 
feelings of the smaller local authorities. But the Salford 


and Stretford Councils do not believe in that sort of thing. 


They still believe that electricity should be supplied on a 
parochial basis. And they al«o believe in bolstering up their 
own dignity by means of an electricitv department rather 
than in giving manufacturers within their borders a cheap 
supply of something they want. 
The Long Eaton Judgment. 

Ix our correspondence columns this week Mr. M. J. E. 


‘“TILNEY takes a serious view of the Long Eaton judgment, to 


which we referred last week. and argues that there was no 
preferential treatment ; or, alternatively, that commonly used 
tariffs are now jeopardised. He holds the opinion that the 
object of the sections of the Act on which the judgment was 
based is to prevent one consumer from obtaining pre- 
ference over another which the latter cannot obtain. We 
think the general view, and certainly one which is more 


sound, is that the object of these sections is to prevent two 


consumers whose loads are similar from the electrical point 
of view being treated differently. There is no objection to 


-- — — 


the use of alternative tariffs. If consumer A is charged on a 
flat rate and consumer B is charged on an assessment basis, 
the loads being similar, no preference is being shown to 
either of these consumers, for the simple reason that the 
tariffs are alternative, the consumer being given free choice. 
Mr. TILNEY argues that in the Long Eaton case consumer C 
could have obtained the same tariff as consumer D by con- 
forming to the same conditions—that is, by giving up the 
use of gas. Suppose, however, that the present age were 
one of bigotry, and that a Protestant municipality decided 
to charge Roman Catholic consumers at a rate 10 per cent. 
higher than Protestant consumers. Mr. TILNEY would then 
presumably contend that no undue preference is shown 
under these circumstances, because it would be open to the 
Roman Catholic consumers to give up their conscientious 
scruples and become Protestants. We very much doubt, 
however, if such a tariff would be considered free from 
“undue preference " within the meaning of the Electric 
Lighting Acts. Certainly no sympathy need be extended 
to tariffs of this class. 


—— — ee 


Submarine Telegraph Enterprise. 

Our columns last week contained excellent material for 
diagnosing the present submarine telegraph situation from 
the point of view of the investor. It must be very gratifying 
to the large number of regular holders of this class of 
security to know that the prospect for the continued payment 
of the satisfactory dividends thev have been receiving over 
a long course of years is as good as ever, notwithstanding 
the many attempts that have been made to shake their 
confidence in a favourite stock. It will be agreed, we feel 
sure, that such a satisfactory condition of things is entirely 
due to the perspicacity and sound judgment of the directors 
of these companies in persistently maintaining the reserves 
at a high figure from the beginning, though this policy 
has many times been called in question. It will be seen 
from the reports that Sir Jous WoLFe Barry, presiding 
over the stockholders and shareholders of the Eastern and 
Eastern Extension Telegraph Companies, was most em- 
phatic upon this point, and it is unquestionably the ex- 
planation of the strong position of the submarine telegraph 
companies during a period when even the most “ gilt- 
edged " stocks have undergone a depreciation which may 
be mildly described as abnormal During the past two 
years a large sum (aggregating nearly £2,000,000) has been 
required by the two companies mentioned for a new cable 
to provide an alternative route for messages to the Far East ; 
and this large sum has been available without help from 
a disturbed and highly sensitive money market. It may 
well be claimed at the present moment that there is no 
commercial security with higher claims than the shares of 
the leading submarine telegraph and cable companies, and 
these shares have weathered the storm of money market 
unrest practically without “ moulting a feather." 

ge 
Public Facilities. 

NoR has this satisfactory position been attained without 
due regard to public interest. During the past few years 
large reductions have been made in the tariffs for messages 
over the submarine cables to all parts of the world. The 
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public has been granted extraordinary facilities, and 
to-day the means of communication between the United 
Kingdom and far-distant countries are almost as complete 
and as cheap as the public can well expect them to be, 
having regard to the nature of the services rendered. It 
is, further, to the credit of the British submarine telegraph 
companies that extended advantages (especially as to the 
expeditious delivery of social messages to distant destina- 
tions) will be available as soon as the various Government 
telegraph administrations are ready—that is to say, the 
companies are willing and anxious that the public should 
have these additional facilities. It is clear, therefore, that 
the public is well served by the proved ability of the com- 
panies to meet the demands of the commercial and social 
communities upon their services; that, so far as the 
financial requirements are concerned, the companies are 
ready to consider immediately any reasonable proposals 
for extending these facilities ; and that, at the same time, 
the wise administration of these undertakings renders their 
securities a sound and safe investment, giving, not an exces- 
give it is true, but a fair and steady return. Such a result of 
a half-centurv's operations of a super-technical enterprise 
is deserving of the highest commendation, as both the 
investing and the telegraphing sections of the community 


must realise. 
26 


Electricity Supply in the United States.—Electricity 
supply in the United States has generally increased during the 
decade 1902-1912, according to figures recently issued by the 
U.S. Bureau of the Census. These figures cover both com- 
mercial and municipal stations, but do not include isolated 
factories which consume the current generated, or Government 


and State institutions. Percentage 
1912. of increase, 
1902-1912. 
Number of stations*  ...................-- 5,221 44-2 
Commercial ................ eese eee 3,059 30-4 
Municipal ................ AR deed T qos 1,562 91-7 
Total incomes ............. eene £00,423,100 ... 2525 
Light, heat and power, including free 
SERVICE MN S £57,396,200 . 240:9 
All other sources ............... eee £3,026,900 899-7 
Total expenses, including salaries and 
WAQOS: anesse ots wba esa o es CEPR TUN £46,883,900 ... 244°3 
Total number of persons employed ... 79,335 ... 161-6 
Total horse-power | ................ NONE 7,528,648 ... 3080 
Steam engines and steam turbines— 
Number c 7,844 ... 24-6 
Horse-power  ................ eee ee 4,946,532 ... 2546 
Water wheel; — 
Number CR 2,933 ... 1110 
Horse-power — ............. eere 2,471,081 ... 463-6 
Gas and oil engines— 
Nümbher doas eae ‘ 13116 ... 576-4 
Horse-power  ......csccecoscsceeesees 111,035 ... 811-5 
Kilowatt capacity of dynamos ............ 5,134,689 ... 323-6 
Output of stations, kilowatt-hours ...11,502,963,006 ... 358-8 
Estimated num ber of lamps wired for service— 
LI NR CPC E CU ment ated: 505,395 ... 310 
Incandescent and other varieties ... 76,507,142... 3205 
Stationary motors served— 
Number ...................... PETEAR à 435,473 ... 330-9 
Horse-power CRDECIUV i sacsussccenduns 4,130,619 . 843.1 
* À single electric station or a number of stations operated under the 
same ownership. 


T Exclusive of that reported by street and electric railway companies 
m sale of electric current. 


Cable Interruptions. Date of Interruption. 
Latekia—Palura ........... NEMORE eve... May 26, 1910 
Scalanuova—Samos .......... nOD RS April 21, 1912 
Marmariza—Rhodes ................. cene April 21, 1912 
Poulocondore— Pontianac ................. eese . July 6, 1912 
Jamaica—Colon ....... emn June 9, 1913 


Cape St. James—Poulocondore.................- .. Dec. 7,1913 
Tangiec—Co 
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throws light on the properties of colloidal solutions. 
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Large Automatic Telephone Éxchange.—A 3,600-line- 
automatic telephone exchange was recently opened for service: 
at Regina, Canada. The complete change over from the old 
manual set to the new automatic exchange occupied 30 minutes. 

Railway Clearing House System.—Mr. A. W. Gattie 
yesterday addressed a meeting of members of the House of 
Commons on his scheme for a goods and parcels clearing house 
to deal with the railway goods traffic of London. 

Royal Engineers’ Special Reserve of Officers.—Second 
Lieutenants, Peter Tait, Robt. J. Anderson and Dover A. G. 
de H. Farrant (from Special Reserve, Royal Engineers) have 
been appointed Second Lieutenants in the Eastern Telegraph 
Reserve. 


Royal Engineers (T.F.)—John Bone and Geoffrey F. Bone 
(late Cadet, Shrewsbury School Contingent, Junior Division, 
Officers’ Training Corps) have been appointed Second Lieuten- 
ants (supernumerary) in the Electric Lights Companies, Devon- 
shire (Fortress) Engineers, Royal Engineers. 

Relation of Central Station Engineers and Contractors.— 
A committee of the National Electric Light Association, 
under the chairmanship of Mr. R. 8. Hale, superintendent of 
the special research department of the Edison Electric Illu- 
minating Co. of Boston, has recently taken up a number of 
questions in regard to wiring, and the 1913 report of this Com- 
mittee favours in general that the central station or electricity 
supply undertaking shall solicit and secure the business and 
shall then turn over the actual work of construction to wiring 
contractors. The report suggests that this is most easy when 
arrangements are made so that the central station may quote 
definite unit prices for wiring under specified conditions. A 
number of Ámerican central stations are following out this plan, 
and the arrangement of the Boston Edison Company describing 
the plan now in operation in Boston is meeting with great 
success. This latter plan first submits a definite schedule. 
When contractors agree to take work offered to them on this. 
schedule, either in the whole or in particular parts of the 
territory supplied, the central station solicitors solicit contracts 
on this basis. Approximately 100 contractors have, we under- 
stand, agreed to take work at these prices. In addition, con- 
tractors may file their schedules at prices higher or lower than 
the company s schedule, with corresponding variance in speci- 
fications, and then the central station solicitors attempt to close 
contracts on these other schedules if the prospective customer 
prefers them. Approximately 25 contractors have filed 
additional schedules differing from the company's schedule, 
and contracts for wiring are being regularly closed for these 
other schedules as well as on the company's schedule. A plan 
like this, Mr. Hale considers, enables the central station to. 
solicit actively for business without its entering into the wiring. 
business. 

** Fluids with Visible Molecules.’’—Prof. Jean Perrin, in a 
course of four lectures which terminate to-day at King's College, 
London, dealt with aggregates of suspended particles regarded 


as fluids consisting of visible microscopic molecules. 


The Brownian movement of such particles appears to be due to mole- 
cular agitation, suggesting that particles in suspension function as enor- 
mous molecules. If this is so, the laws of gases, extended bv vant Hoff 
to solutions, apply also to dilute emulsions consisting of uniform grains, 
and from a knowledge of the osmotic pressure of this “ gas of visible 
molecules " one can calculate (using Avogadro's Law) the ratio of the 
masses of the grains to those of the molecule of any gas, an indefinite 
vertical column of emulsion in equilibrium having the properties of a 
miniature atmosphere. Suitable emulsions are prepared by isloating 


| uniform particles of precipitated resin by fractional centrifugalisation. 


Such emulsions obey the laws of gases, and give the correct value for 
Avogadro's number N, whatever the size of the particles. Since dilute 
emulsions obey the laws of gases concentrated emulsions should behave 


analogously to compressed fluids and the equation ( P) (V--b)- RT 


be applicable where V represents the volume of the emulsion containing 
N grains, 6 is four times the volume of these grains, and a constant which 
in Van der Waal's equation corresponds to cohesion. Experiment while 
verifying the prediction shows the interesting peculiarity that in the case 
of emulsions the cohesion constant is negative, the grains repelling one 
another appreciably. This result allows the experimental determination 
of the thickness of the double layer of electrification by contact and 
The Brownian 
activity of a grain is detined as E?/t, where E? is the mean square of the 
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displacement in the time t. An emulsion should diffuse as a solution of 


visible molecules with a speed proportional to the speed of the molecules 
m 


which compose it. It can be shown that the speed of diffusion D=} p? 


and since in the steady state as many molecules pass upward through any 
level by diffusion as pass downward through the level by gravitation, 
E: RT 


Einstein's equation holds—viz., Qo9D- y , where ris the radius 


mrz 
of the grains and z the viscosity of the intergranular fluid. Thus both by 
measuring the rate of ditfusion and by measuring the displacement 
Avogadro's constant has been determined. Emulsions were prepared 
of such a nature that those grains touching one side of the retaining vessel 
became attached and the emulsion progressively weaker by ditfusion, the 


. variation with time in the number of grains captured giving a measure of 


the rate of diffusion. By selecting relatively large spherules it was found 
possible to measure their rate of rotation. and thus verify Einstein's 
formula for the Brownian movement of rotation. These theories also 
apply to grains suspended in a gas, except that Stokes’ law is no longer 
applicable; but by applying an electric tieid to the charged particles 
Townsend's equation for the diffusion of ions relates the charge e on the 
granule with Avogadro's number and the activity of its Brownian move- 
ment, according to the equation — 
~ RE a. T TEN 
Ne= D WOR F: H 


Several interesting experiments and cinematograph films were shown. 


. One of the latter depicted in a striking way the action of an electric tield 


on tobacco smoke, the movement of the particles reversing with reversal 
of the field. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Mr. H. N. Hatfield contributes articles on " A New Electrolytic 


"Meter—the Solar Hydrogen” (p. 265), and on “A Method of 


Integrating the Amount of Light received from a Variable Source ” 
(p. 201). 


The sixth (and last) of a series of articles on " The Compulsory 


Purchase of Electricity Undertakings " appears on p. 275. 


An article on “ Power Factors of Alternating-current Circuits ” 
appcars on p. 261. 

An abstract of an article by Mr. H. Wintermeyer on “ Modern 
German Rolling Machinery ” appears on p. 258, while an abstract of 
a Paper on the “ Application of Electrical Driving to Existing Rolling 
Mills," read by Mr. L. Rothera before the Institution of Mechanical 
Engincers, is pablished on p. 267. Our Leading Article (p. 272) deals 
with this subject. 

We give on p. 259 an abstract of a Paper on * The Production of 
Steel Direct from Ore,” read by Messrs. E. Humbert and A. Hethey 
before the Iron and Steel Institute. 


We describe a new form of protective gear for feeders lately put 


.on the market by Messrs. Ferranti (p. 270), and a new instrument 
. 9 


the “ Metrohm,” which has been designed by Messrs. Everett, 
Edgcumbe & Co. (p. 271). 


Companies’ Meetings and Reports.—Meetings of the following com- 
panies are reported : Callender s Cable & Construction Co., Chiswick 
Electricity Supply Corpn., Electric Construction Co., Electric Supply 
Corpn., Lisbon Electric Tramways, Potteries Electric Traction Co., 
and Shanghai Electric Construction Co. The directors’ reports 
abstracted include those of the Anglo-Portuguese Telephone Co., 


Calcutta Electric Supply Corpn., Deutsch-Niederlandische Telegra- 


phengesellschaft, Evered & Co., Hongkong Tramways Co., Kid- 


.derminster & District Electric Lighting & Traction Co., Kidder- 


minster & Stourport Electric Tramways Co., Reuters Telegram Co., 
Tramways & Light Railways Estates Co., West India & Panama 


"Telegraph Co. and Western Canada Power Co. (pp. 292-294). 


APPOINTMENTS VACANT AND FILLED. 


The Governors of the Central School of Science and Technology, 


‘Stoke-on-Trent, will shortly proceed to appoint a lecturer in physics 


(salary £250, rising to £300 per annum), and a lecturer in chemistry 
(salary £200 per annum). The lecturer in physics will be required to 
take charge of the instruction in applied electricity, and high 
University honours will be an indispensable qualification for both 
positions. Particulars and forms of application from the Clerk to the 
Governors, Dr. W. Ludford Freeman, M.A., Town Hall, Hanley, 
Stoke-on-Trent, and must be returned not later than June 13. See 
.&n advertisement. 

An assistant electrical engineer is required by the Government of 
Nigeria. Salary £300 rising by annual increments of £10 to £350, 
with free single quarters or allowance. Applications to Messrs. 


Preece, Cardew & Snell, 8, Queen Anne's Gate, Westminster, S. W- 
See advertisement. 

An advertiser requires a telephone wireman with experience in 
wiring and maintenance of large private telephone exchange. 

An assistant master in electrical engineering is required for the 
Regent-street Polytechnic in September. Salary from £280 to £300. 
Applications to the Director of Education. See advertisement. 

A switchboard attendant is wanted for the Blackburn electricity 
department. Applications to the borough electrical engineer, Mr. 
P. P. Wheelwright, by May 30. See an advertisement. 

A mains foreman is required for India, with experience of tram- 
way overhead equipment, d.c. and a.c. meters and h.t. overhead 
mains. Commencing salary £300 per annum. See advertisement. 

Hull Corporation require telephone and switchboard inspectors 
used to common battery and magneto systems. Applications to the 
Manager, Telephone-buildings, Myton Gate, Hull. See advertisement. 

There will shortly be vacancies for two assistant inspectors of 
wireless telegraphy in the Post Office. Candidates should be 
between 25 and 28 years of age, be graduates in physics or electrical 
engineering (preferably with post graduate experience in electrical 
laboratory or workshop, &c.), and must have had practical ex- 
perience of wireless telegraphy and electrical engineering. Salary 
£200, rising to £350 by increments of £15 a year, and then to £450 by 
increments of £20. Applications to the Secretary, G.P.O., London, 
E.C., by 31st inst. l 

Tonbridge Urban Council require a working engineer (with know- 


ledge of electric pumping) at their sewage works. Wages 35s., rising 


to 42s. per week, with house. Applications (on preseribed form) to 
the Clerk by May 25. 

Teachers of physies and electrical engineering, and chemistry 
and metallurgy are required for Smethwick Junior Tecanical School. 
Salary in both cases £170, rising to £200, per annum. Applications 
to the Secretary for Education, Council House, Smethwick, by May 26 


The Senate of the University of London has appointed Prof. E. G. 
Coker. M.A., D.Se., M.Inst.C. E., of Finsbury Technical College, to 
the University Chair of Civil and Mechanical Engineering at Univer- 
sitv College. 

Birmingham Electric Supply Committee have appointed Mr. E. A+ 
Mills, of the North Metropolitan Electric Power Supply Co., to the 
post of assistant constructional enginecr to the electric supply de- 
partment, at a commencing salary of £250 per annum, rising to a 
maximum of £300. There were 191 applications. 

Mr. M. H. Vipond, of Leeds, has been appointed mains superin- 
tendent at Worksop. 

Mr. P. G. Campling, second engineer-in-charge at Bermondsey 
(London) electricity works, has resigned, and Mr. €. J. Oake will be 
promoted to the vacancy at £130 per annum, rising in two years 
to £140. 

Mr. W. H. Geake, of Greenock, has been appointed charge engineer 
at Swansea, at a commencing salary of £115, rising to £130. 

Nelson Council have appointed Mr. W. D. Chalmers mains superin* 
tendent, Mr. H. Whittaker assistant station superintendent, and 
Mr. J. Crabtree shift engineer at the electricity works. 


Mr. B. Muntz has been appointed assistant engineer-in-charge of 
consumers' connections at Dublin. 


INSTITUTIONS AND SOCIETIES. 


Institution of Electrical Engineers.— The election for ordinary 
members of the Council has resulted in the following candidates 
obtaining the highest number of votes for the six vacancies: Mr. J. 
Christie, Prof. B. Hopkinson, F.R.S., and Messrs. G. W. Partridge, 
W. H. Patchell, R. J. Wallis-Jones and W. B. Woodhouse. 

The annual report was issued in “Journal” of May 15. We 
shall deal with this and with the proceedings at the annual general 
mecting yesterday afternoon in our next issue. 


Scottish Section of the Institution of Electrical Engineers.—The 
fourteenth annual report of this section was submitted at the annual 
general mecting held on Tuesday, April 21st. The committee 
reported that the attendance at the ordinary meetings during the 
past session could not be considered satisfactory ; out of a member- 
ship of 391. the average number present was 49, or only 13 per cent. 
The total membership showed an increase of one during the year. 
The officers for the ensuing session were elected as follows: Chatr- 
man, Mr. James Lowson; Vice-chairman, Mr. David A. Starr; 
Past Chairmen, Messrs. F. A. Newington, Wm. M'Whirter and J. A. 
Robertson; Chairman of Students’ Section, Mr. Archibald Page; 
Ordinary Members of Committee, Messrs. M. B. Field, J. H. Bunting, 


\\ 


J. S. Nicholson, J. K. Stothert, J. F. Nielson, E. T. Goslin, G. Steven- 
son, W. L. Spence, J. E. Sayers, A. S. Hampton and Prof. J. D. 
Cormack ; Hon. Secretary and Treasurer, Mr. Joseph Taylor; Assis- 
lant Hon. Secretary. Mr. Wm. F. Mitchell. l 


Association of Mining Electrical Engineers.— At the annual meeting 
of the East of Scotland branch of this Association, held on Friday 
last at the Royal Hotel, Dunfermline, the officers for the ensuing 
session were elected as follows : President, Mr. Neil A. Wilkie, Bow- 
hil Colliery ; vice-president, Mr. H. J. Humphrys, H.M. Inspector 
of Mines, Dunfermline ; secretary and treasurer, Mr. R. W. Peters, 
Lochgelly ; council, Messrs. H. Gordon Fraser, R. G. M. Prichard, 
Robinson, Barr, Irvine, Bunting, C. A. Carlon, J. Gillespie and D. 
Beveridge. It was announced that the membership of the branch 
now stood at 65, while there was a substantial credit balance. 


Incorporated Municipal Electrical Association.— A detailed pro- 
gramme of the annual convention of this Association, which is to be 
held in Birmingham from June 15th to 20th, has now been issued. 
The convention will be opened on Tuesday, June 16th, at the 
Midland Institute. by the Lord Mayor of Birmingham, Lieut.-Col. E. 
Martineau. An address will be given by Mr. R. A. Chattock, President, 
chief electrical engineer to the Corporation of Birmingham. A Paper 
on " The Commercial Development of Electrical Supply in Towns of 
Moderate Size " will then be read by Mr. W. A. Vignoles, chief 
electrical engineer to the Corporation of Grimsby. After lunch 
convevances will leave for the works of the General Electric Co. 
at Witton, where there will be a parade of electric battery vehicles, 
organised by the Electrical Vehicle Committee. The works of 
Messrs, Bellis & Morcom will also be visited. The annual dinner 
will be held at the Grand Hotel at 7 p.m. On Wednesday a special 
train leaves at 9:15 a.m. for Coventry, where a meeting will be held 
at St. Marys Hall. A Paper on " The Design and Operation of 
Modern Boiler House Plant " will be read by Mr. S. F. Fedden (Past 
President), chief electrical engineer to the Corporation of Sheffield. 
After lunch visits will be paid to the Coventry Corporation electricity 
works and the Daimler Co.'s works, the return train leaving Coventry 
at 3:35 p.m. In the evening, at 8:30 p.m., a reception and dance will 
be given by the Lord Mayor and Lady Mayoress at the Council 
House. Birmingham. On Thursday motor vehicles will convey 
members and visitors to Stratford- on- Avon, where a Paper on 
“The Standardisation of Tariffs,” by Mr. J. Horace Bowden, chief 
electrical engineer to the Poplar Borough Council, will be read 
in the Memorial Lecture Room at lla.m. At 2:30 p.m. motor 
vehicles will leave for Warwick Castle, where the official photo- 
graph of the Association will be taken. At 5 p.m. the motor 
vehicles leave for Birmingham. On the Friday, at 9:30 a.m., a Council 
mecting will be held at the Midland Institute, Birmingham, followed 
by the annual general meeting at 10 a.m. At 2:30 p.m. a visit to 
the Corporation Electric Generating Station, Summer-lane, has been 
arranged. On Saturday, June 20th, a train leaves New-street Station 
at 8:40 a.m. for Worcester, where a visit will be paid to the Water 
Power Station at Powick to inspect the low-pressure turbine and 
places of interest in the city. The return train for Birmingham will 
leave at 3:48 p.m. As usual on these occasions we shall publish in 
our issue of Friday, June 19th, a full and complete account of the 
proceedings of the Convention up to and including those on 
Thursday, June 18th. 


Municipal Tramways Association.—The annual meeting of the 
Managers’ Section of this Association will be held on Thursday and 
Friday, June 11 and 12, at Plymouth. On the first day a meeting 
will be held in the Council Chamber, when the following subjects will 
be submitted for discussion: * Description of Plymouth Corporation 
Tramways System," by Mr. C. R. Everson (Plymouth), and “ Cost 
of Production of Electrical Energy for Traction Purposes," by Mr. 
J. F. "impson (Preston) In the afternoon a visit will be paid to 
His Majesty's Dockyard, Devonport. On the Friday the following 
subjects will be discussed: '* Workmen's Return Tickets," by Mr. 
E. S. Rayner (Doncaster), and “ Self-contained Electrically-equipped 
Vehicles,” by Mr. L. E. Harvey (Ilford). 

Royal Society.—At a meeting of the Royal Society held yesterday 
afternoon the Papers read included the following : * On the Effect of 
the Magnet on in the Scattering of a-rays," by Prof. W. M. Hicks, 
F.R.S. ; “ Luminous Vapours distilled from the Arc, with Applica- 
tons to the Study of Spectrum Series and their Origin. L," by Hon. 
R. J. Strutt, F.R.S. ; “The Emission of Electricitv from various 
Substances at High Temperatures,” by Messrs. G. W. C. Kaye and 
W. F. Hivyins. ` 

Liverpool and District Electrical Masters’ Assoeiation.— The first 
smoking concert in connection with this association will be held on 
Friday next, May 29th, at 7:45 p.m., at St. George's Restaurant, 
íi ee Liverpool Mr. J. E. Lloyd Barnes will occupy 

e Chair, 
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« Point Fives.”—A meeting of the “ Point Fives” is to be held’ 
at the Grand Hotel, Birmingham, on June 18th, at 10 p.m. All 
those attending the I.M.E. A. Convention, who wish to come to this: 


meeting are requested to communicate as soon as possible with the 


Hon. Sec., Mr. Ax H,.Swabrook, Borough of St. Marylebone Elec- 


tric Supply, 78, York-place, London. 
Association of Teachers in Technical Institutions.— This Association. 


will hold its eighth annual conference at Liverpool during Whitsun- 


tide, May 30th to June 3rd. The educational meetings will be held 
in the large hall of the Central Municipal Technical School, Liverpool, . 
and will commence on Monday, June Ist, at 10:30 a.m., when the 
president, Mr. P. Abbott, will deliver his presidential address. 


During the conference Papers will be read by Mr. W. Hewitt, Prof. | 


Haldane Gee, Mr. W. E. Harrison, Mr. Laurence Small, Mr. W. R. 
Bower and others. Sectional meetings will be held on the afternoon 
of June 2nd, when Papers of special interest to those engaged in 
the various sections of technical education will be read. The annual 
dinner will be held at the Exchange Station Hotel on June Ist. 


Vietorian Institute of Engineers.— The annual meeting of this 
Institute was held in Melbourne on April 8th, when the president 
(Col. J. Monash), the retiring vice-president (Mr. F. W. Clements), 
and the hon. treasurer (Mr. T. Hill) were re-elected unopposed. 

National Electric Light Assoeiation.— The annual convention of 
the National Electric Light Association is to be held this vear at 
Philadelphia, U.S.A., from June 2nd to 5th. 

National Electric Lamp Association, U.S.A.— The director of the- 
Physical Laboratory, National Electric Lamp Association, announces 
that in future this laboratory will be known as the Nela Research 
Laboratory, National Lamp Works of the General Electric Co., U.S.A. 


‘EDUCATIONAL NOTE. 


University of Manchester.—In the physics department a lecture 
and laboratory course is provided, and prepares for ordinary and 
honours degrees. Prospectuses may be obtained from the Registrar. 
Prof. Sir E. Rutherford will meet intending students on October 8th. - 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, May 22nd (to-day). 
PHysicaL Society oF Loxpow. 
ô p.m. Mecting at the Imperial College of Science, Imperial In- 
stitute-road, South Kensington, S.W. Agenda: Papers on. 
“ Volatility of Thorium Active Deposit," by Messrs. T. Barratt 
and A. B. Wood ; ‘‘ The Passage of a- Particles through Photo- 
` graphic Films,” by Mr. H. P. Walmsley and Dr. W. Makower ; 
“On a Null Method of Testing Vibration Galvanometers,"" by 
Mr. S. Butterworth ; and '' Experiments with an Incandescent 
Lamp," by Mr. C. W. S. Crawley and Dr. S. W. J. Smith, F.R.S. 
MONDAY, May 25th. 
ASSOCIATION OF CONSULTING ENGINEERS. 
4:30 p.m. Annual General Meeting at Caxton Hall, Westminster, 
S.W. 
TUESDAY, May 26th. 
NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Annual General Meeting at the Armstrong College of 
Science, Newcastle. 
WIRELESS Socrety or LONDON. 
8 p.m. Meeting at the Institution of Electrical Engineers, Victoria 
Embankment, London, W.C. Paper on “The Use of the 
Electric Arc in Wireless Telegraphy and Telephony ^ (illus- - 
trated by experiments), by Mr. G. G. Blake. 


LONDON ELECTRICAL BNGINEERS. 
Officer Commanding, Lieut.-Col. H. M. Leaf. 
The following orders have been issued for the current week :— 

Monday, May 25th, " A " Company — Infantry Drill, 7 to 8 pam. Tech- 
nical Instruction, 8 to 10 p.m. Miniature Range Instruction, 8 to 
9:30 p.m. 

Tuesday. May 26th, * B” Company.—Infantry Drill, 7 to 8 p.m. Tech- 
nical Instruction, 8:30 to 10 p.m. Miniature Range Instruction, 8 
to 10 p.m. | 

Wednesday, May 27th. all Companies.—Annual Course of Musketrv at 
Purtleet. Rating Examinations, 7 to 0:30 p.m. ` 

Thursday, May 28th. "€" Company.—Infantry Drill, 7 to 8:30 p.m. 
Technical Instruction, 8:30 to 10 p.m. Miniature Range Instruction, 
8:30 to 10 p.m. 

Friday, May 29th, * D" Company.-—Infantry Drill. 7 to 8 p.m. Tech- 
nical Instruction, 9 to 10 p.m. Miniature Range Instruction, 7 to- 
9 p.m. 

Saturday, May 30th.— Headquarters will be opened from 10 a.m. till 
12 noon for regimental business only. 


:and exacting work of driving rolling mills. 


-alternate-current transmission economical. 
-are of very simple construction, are capable of heavy overloads, and 


Alecrease. 
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MODERN GERMAN ROLLING MACHINERY.* 


BY H, WINTERMEYER. 


Direct-current motors are only occasionally used for the heavy 
In Germany the usual 
plan is to employ polyphase motors, and this happens for many 
reasons. Generally the power house is at some distance, making 
Polyphase motors, too, 


have a considerable starting torque ; simplicity in speed regulation 
is a point in favour of direct current, but it is not so important as it 


was, owing to the fact that correspondingly simple methods have 


now been evolved for polyphase motors. It is with regard to this 
last matter that the present article more particularly deals. Several 
very inefficient methods have long been known for the speed adjust- 


‘ment of polyphase motors, but they have gradually died out of use 


in connection with rolling machinery, wheie special conditions must 
be observed. 

The simplest method of regulating the speed of a polyphase motor 
over wide limits would be to drive directly by a commutator motor ; 
this regulation can be effected without any serious losses. But the 


-commutator motor is not suitable for the heavy conditions of rolling 


work, or for the large sizes in which the units are required. A prac- 
tical system, however, consists in using a commutator motor as a 
regulator, and in coupling it electrically, as in the Scherbius system 
(German patent No. 179,525), or mechanically, as in the Lahmeyer- 
Kraemer system (German patent No. 169,453), to the main motor. 


This arrangement makes it possible to convert, as it were, the energy 


which would otherwise be wasted in resistances into a form in which 
it can be used, The commutator-motor only requires to deal with a 
fraction of the total mput ; moreover, the frequency of its current 
is that of the current in the main rotor, which is much less than that 


of the supply circuit; consequently the construction of such commu- 


tator motors presents no difficulties. The mechanically-coupled 
motor is more suitable for rolling machinery than the electrically- 
coupled. By adjusting the shunt excitation of the regulating com- 


mutator motor, an increased counter E.M.F. can be supplied from it: 


to the slip-rings of the main motor, causing the speed of the latter to 
fall. The amount of this counter E.M.F., generated in the regulating 
motor, depends on the adjustment of the shunt excitation, and is 
quite independent of the load ; thus when once adjusted to a certain 
specd, it maintains this speed even on no-load. The main motor 
and the regulating motor share the load between them, the regu- 
lating motor taking a proportion corresponding to the percentage 
variation of speed. This combination of polyphase induction 
motor with a mechanically coupled regulating commutator-motor 
has been used by the A. E.G. in a rolling-mill in Bruckhausen, where 
the output varies from 650 H.P. to 1,300 H.P., at speeds from 270 to 
190 revs. per min., the voltage being 5,000 and the periodicity being 


60. The Scherbius method employs a motor to drive a generator, 


which delivers current into the main supply circuit. On this plan 
the energy of '' slip." asit may be called, is transferred from the main 
motor to the regulating motor, and by it converted into energv 
which is re-delivered to the supply circuits. On this arrangement 
the available torque remains constant as the speed falls, and, there- 
fore, the available power falls off. This system is, therefore, better 
than that of Kraemer for cases where very considerable variations of 
speed are desired ; because, in the latter case, the regulating motor 
runs at the same speed as the main motor, and becomes too expen- 
sive, as it is at the lowest speeds that it is called upon to produce the 


Jargest counter E.M.F. 


Another method described in the German patent No. 177,270 and 
also due to Kraemer, has been used in many cases, The variable 
frequency and voltage of the rotor of the main motor are transferred 
to a rotary transformer by means of slip-rings ; thence the direct 
current passes to a direct-current motor, directly coupled to the main 
motor. Thus, the energy of " slip " is converted into mechanical 
energy and used in driving the mill. The speed is regulated by vary- 
ing the excitation of the direct-current motor. If this excitation is 
increased, the direct-current vo tage increases, and therefore also 
the alternate-current voltage on the rotary converter. Thus tlie 
voltage on the slip-rings increases and the speed of the rotor must 
The speed of the rotary converter depends on the fre- 
quency of the currents in the ro or of the main motor. If the main 
motor revolves at full speed, the slip and the rotor-frequency are 
small, and the rotary converter revolves very slowly. As the speed 
of the main motor decreases, the rotor frequency and the speed of the 
rotary converter increase, The voltage on the slip-rings is, roughly 
speaking. proportional to the variation in speed from the normal: 
the voltage and speed of the rotary converter are also, to all intents 


— * Abstract of an article in the * Elektrische Kraftbetriebe und Bahnen.” 


and purposes, proportional; thus the size of the rotary converter is 
independent of the amount of variation of speed required, and this 
system is thus suitable for a case where considerable changes of 
speed are desired. Thus the A.E.G. has used this method in the 
design of a motor, giving from 1,000 H.P. to 2,000 H.P. at speeds 
varying between 600 and 225 revs. per min. In another case the 
motor gives 300 H.P. to 600 H.P. at speeds varying from 231 to 80 
revs. per min. 

In contradistinction to the cases where the motion is always in one 
direction, attention may now be called to those instances in which 
the motor is called upon to reverse its direction of motion. When 
the work is very heavy, the saving of labour is considerable if rever- 
sing machinery is employed ; thus this type of machine has the pre- 


ference in such cases, and whereas heavy flywheels are of much: 


assistance, if the direction of rotation is always the same, the reverse 
is the case if the direction is reversible. For heavy work, the Ward- 
Leonard system was probably the first in the field, and out of this 
with some modifications has developed the well-known Ilgner system, 
employing what may be called a flywheel converter set. Under this 
plan the main motor, driving the rolls, is not directly connected to the 
supply network, but is fed from a direct-current dynamo, which in 
its turn is driven by a motor, either of the direct-current or polyphase 
type, which is connected to the network. The rolling mill thus 
receives its power from a direct-current motor, the field coils of which 
are fed with a constant voltage, while the armature derives its current 
from a special generator, which is often called the regulating dynamo. 
Thus the magnet field of the main motor is constant, but the magnet 
field of the regulating dynamo can be adjusted at the will of the 
attendant. The main motor is of the shunt type; its speed. the re- 
fore depends on the voltage supplied to its armature, which depen ds 
on the strength of the field of the regulating dynamo. The field of 
the regulating dynamo can also be reversed, and this reverses the 
direction of rotation of the main motor. Thus both the speed and 
the direction of rotation are directly under the control of the attend- 
ant, who effects such changes as are necessary by merely moving & 
switch over the contacts connected to a resistance. The Allgemeine 
Elektricitits Gesellschaft provide their reversing motors for rolling 
mills with à compound winding, which is supplied by an auxiliary 
exciter (see German patents Nos. 186,058 and 206,098): this avoids 
breaking the main current, and allows the change to be made in 
circuits of smaller current-carrying capacity. "The advantage of this 
compound winding lies in the fact that the current surges at the 
moments of starting and reversing are largely suppressed. More- 
over, the current taken by the motor does not increase in proportion 
to the torque, but at a slower rate. "Thus if the current is increased 
to three times its normal value, the torque increases to 3-6 times its 
value. This saves the commutators, and the couplings and the 
rolling mills themselves are also saved from many mechanical shoc ks. 
A heavy fly wheel is connected to the regulating dynamo. and in order 
to derive benefit from the flywheel, variations in speed of 15 or 20 
per cent. must be allowed. But the current of the motor, driving 
the regulating dynamo, would vary considerably under this arrange- 
ment, and it is highly desirable to keep its current consumption fairly 
steady. The simplest plan is to put @ relay in the motor circuit, 
which is so adjusted that the motor, connected to the supply net- 
work, takes only a current which corresponds to the mean power 
required by the rolls. Any excess of this amount must, therefore, 
be given out by the flywheel ; and if the load is thrown off the rolling 
mill, the motor then proceeds to build up the speed of the flywheel. 
This method is due to the Siemens-Schuckert firm, and is protected 
by the German patent No. 179,803. It has worked very successfully 
in a large number of cases. Other regulating devices have also been 
successful, e.g., that of German patent No. 170,154 of the *iemens- 
Schuckert firm, and No. 183,257 of the A.E.G. With the llgner 
system it is a great advantage to start, stop and reverse quickly, and 
for this purpose a strong field at the commencement of the excitation 
is desirable. The A. E.G. also use Deri machines for this purpose, as 
described in patent No. 122,411, which have several advantages ; as 
they are well known, there is no need at this point to dwell further on 
the matter. 


Other variations of the IHgner method may be noticed. Thus in 
some cases, the Siemens-Schuckert works use two regulating dynamos, 
as described in patent No. 189,635. These two dynamos can be 
coupled in parallel; they then give to the main motor half the voltage 
and double the current ; the main motor therefore revolves at half 
speed and gives a very high torque. If later on it is found to be 
desirable, the dvnamos can be coupled in series, and the main motor 
then revolves at its full speed and gives its normal torque. These 
adjustments are preferably made from the gallery on which the 
switchboard is mounted. Thus in one case the polyphase motot 
connected to the supply network gave 2,300 H.P., and ran at a syn- 
chronous speed of 480 revs. per min. By putting the two regulating 
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dynamos in parallel, it was possible to raise the torque from 120 
metre-tons to 150 metre-tons ; in another case, the torque could be 
raised by similar means from 170 to 210 metre-tons. If there are 
several rolls with Ilgner drives, the Siemens-Schuckert works couple 
the several regulating dynamos either mechanically or electrically ; 
this utilises the flywheels to better effect (see patent No. 166,779). 
The necessary weight of the flywheels is thus diminished, and there- 
with the cost of the installation. A similar arrangement has also 
been used by the A.E.G., as in the Thyssen steel works in Hagen- 
dingen, where the electrical machinery is probably the biggest that 
has yet been made for this class of work. Here there are two re 
versing installations, each of 15,500 H.P., at speeds varying from 60 
to 120 revs. per min. ; and there are also two others of similar power 
at speeds varying from 90 to 180 revs. per min. These are fed from 
three flywheel converter sets, each consisting of a polyphase motor 
of 3,200 H.P., and three dynamos each of 1,460 kw. capacity. On 
each of the converter sets there is a flywheel weighing 60 tons. 

Another installation of this kind has three main motors, directly 
coupled to the rolls; each has a maximum capacity of about 
11,500 g.P. ; the maximum torque in two of the cases is 170 metre- 
tons, and in the other 125 metre-tons. These main motors are fed 
through two regulating dynamos, mechanically coupled together, 
which in their turn are driven by two ployphase motors, of 2,600 H.P. 
and 1,500 m.P. capacity respectively, running at a synchronous speed 
of 428 revs. per min. There are two flywheels, each weighing 55 tons 
and, of course, the capacities stated above for the main motors are 
the maximum outputs of which they are capable, including the 
energy stored up in the flywheels. Arrangements are made so that 
either of the regulating dynamos can be connected to either of the 
main motors The regulating dynamos can also be connected in 
series, if for any purpose this is desired. There is thus a considerable 
flexibility which is available to meet a variety of emergencies, and as 
all the rolling mills are not always at work at the same time, this is 
often very useful. A specially interesting case is furnished by an 
installation, made by Siemens-Schuckert Werke, for some French 
rolling mills. In this case the output of the main motor can be in- 
«reased at high speeds by the action of an auxiliary commutating 
machine, which affects the excitation of the inter-poles in à manner 
which depends on the speed. The maximum output of this machine, 
with the aid of the auxiliary commutating machine is 20,000 H.P., 
with a maximum torque of 210 metre-tons ; without the auxiliary 
machine, the maximum output would be 17,000 n.r. The regulating 
machine in this installation is not driven by a polyphase motor, as 
is usually the case, but by two direct-current motors, each capable 
of a continuous output of 1,900 H.P., with a maximum speed of 570 
Tevs. per min., which receive their power from gas engines. udi 


THE PRODUCTION OF STEEL DIRECT FROM ORE.* 


BY E. HUMBERT AND A. HETHEY, B.SC. 


Summary.—The authors describe the production of steel direct from 
ore by means of an electric furnace, and give details of tests on steel made 


direct fro different ores, They discuss fully the advantages of the 
Process, 


Modern conditions demand such severe specifications for steel that 
the steelmaker is daily experiencing greater difficulty in meeting 
these demands, with the result that he has had to go from a simple 
catbon-manganese iron alloy to costly and complicated alloys of 
iron with more or less rarer metals. The difficulty experienced in 
eliminating such impurities as oxygen, phosphorus, sulphur and 
silicon, and the practical failure to eliminate nitrogen and hydrogen. 
ltd the authors to search for a method of manufacture with which a 
purer steel could more readily be obtained. Remembering the old 
adage that prevention is better than cure, and seeing the satisfactory 
Tesults that were obtained with the old imperfect methods of produc- 
tion, the author's attention was drawn to direct processes of manufac- 
ture. Considering the experiments which Stassano and others made 
‘ome years ago, and the practicability of the modern electric furnace. 
it was decided that an ordinary arc furnace would sufficiently fulfil 
the necessary conditions to enable experiments on a somewhat more 
Practical scale to be made. The ease with which an electric furnace 
ean be controlled, and oxidising and reducing conditions obtained at 
Will, were the chief factors influencing this decision. The various 
beats were made in a normal Héroult electric furnace of 6-ton capa- 
"ll and working with single-phase current. "Three series of tests 
Were made :— 

Series A.— Direct reduction of silicious Swedish iron ore.—(1) One 
eat of hard steet; (2) one heat of rail steel ; (3) one heat of soft steel. 
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Series B.—Direct reduction of Swedish and a silicious Swedish iron 
ore, with 30 per cent. of scrap mixed with the charge. 

Series C.—Direct reduction of Brazilian iron ore. 

The materials used and their composition were as follows: Mag- 
netite ore from Sweden (Ródberg) containing 86 per cent. of Fe40,, 
9 per cent. of SiO,, and smaller quantities of CaO, MgO, MnO, P,Os, 
S and Cu. The metallurgical coke used contained 90 pei cent. of 
C and 7 per cent. ash ; and Brazilian ore containing 65 per cent. Fe, 
and traces of Mn, A1,0,, MgO, CaO, SiO,, S and P. The lime used 
contained 90 per cent. CaO. 


| SERIES A, — — 
1. Heat No. 866.—The charge was made up as follows :— 
l l Kilogrammes. 
~ Iron ore (Swedish) ....:. o e a eeee es eue ae ose se sncetses<lexanaeonss 1,000 
cp ————M— P 200 
Linie stesse vier psi E ee mU ase a ee aa 100 


Six charges of this mixture were prepared and two were charged 
on the bottom of the furnace. 30 kg. of coke in pieces as large as a 
man's fist were added to start the current. The current was put on 
at 5:40 a.m. on April 4th; at 7 a.m. the load was well established 
with 8,000 amperes and 90 volts, cos  being— 0-90. During the first 
part of the melt violent boiling occurred, and a considerable amount 
of slag was thrown out of doors The 30 kg. of coke, which were 
added to start the current were withdrawn at 8 a.m. The slag being 
acid, 300 kg. of lime were now added. At 7 p.m. the charge was 
reduced, and a sample of the metal taken gave carbon = 1-50 per cent. 
Also 1,000 kg. of slag containing only traces of iron were removed, 
and 300 kg. of iron ore were added in small quantities. At 9 p.m. 
50 kg. of lime were added. At 9:30 p.m. a sample was taken which 
forged very well and gave 1-20 per cent. of carbon. The heat lasted 
16 hours and was teemed at 9:40 p.m. There was an excess of coke 
on the slag at the time of pouring. 

Total Weight of the Charge.—lron ore, 6,300 kg.; coke, 1,200 kg. ; 
lime, 950 kg. 

Weight of Steel Produced.—Ingots, 3,600 kg. ; scrap, 120 kg. 
in melting, 6-5 per cent. 

Electric Energy Used.—Kilowatt-hours, 9,014 ; kilowatt-hours per ton 


Tron lost 


of steel, 2,459. 


Final Analysis of Steel. Per cent. 
Carbon Mcr 1:39 
Phosphorus- otii eeu a deae des dctes i sedeo ev e PARCO Eo aede inges © 0:055 
Sulphüts e Sed cis cue iat Da pesa Ue PUN Qua up eda des 0:938 
SCOM sorora ea asa e AEN E Pad CRDI AES 0:13 
Manganese: acscesaiotysiiiehisaEat vios ere ATAA EVE 0:26 


Forge Tests.—The steel forged well. 

2. Heat No. 867.—The charges in this test each had an extra 
50 kg. of lime, and only 14 charges together with 200 kg. of scrap 
were used to start the current. The time of charge was 18 hours 
35 minutes. due to broken electrodes which necessitated the additiou 
of a considerable quantity of iron ore. 


Total Weight of the Charge.—lron ore, 5,850 kg.; scrap, 200 kg.; 
coke, 1,000 kg. ; lime, 1,010 kg. ; limestone, 260 kg. ; 80 per cent. ferro- 
manganese, 12 kg. ; 40 per cent. ferro-silicon, 20 kg. 
Weight of Steel Produced.—Ingots, 3,630 kg. ; scrap, 85 kv. 
in melting, 4:16 per cent. 
Electric Energy Used.—Kilowatt-hours, 10,323; kilowatt-hours per 
ton of steel, 2,862. 


Iron lost. 


Final Analysis of Steel. 


Per cent. 


CREDO -acusucnecveanatenstavpiacnedstenssesssagetenueashiaee tees 0-56 
PHOSPHORUS Mem eS 0-023 
Ul DH UT AA E O E E T EEA A tana Pase did caia 9-027 
INCOM Vetsceeisvi bio QE eae D ode eos Que D V bNe D ores eee EE IU Ue U-15 
MAN BONCSE: 15i sip ioari leon r A E NS 0:28 


Forge Test.—The steel forged very well at all temperatures and 
was found to be very tough. 
3. Heat No. 869.— The mixture was made up as follows :— | 
Kilogrammes, 


Iron ore (Swedish) |. aceessnsx senex cete ues us heus s dea UE E pk ei 1,000 
CORE gta fas ntes kn a edvedas turi fae iae ise ad Mawes 180 
LAG: ses ied pror Sv TE wie eta GEN RUAN EE quse ende: 175 


The time of charge was I8 hours and 45 minutes, and the resulte 
obtained were :— 


Total Weight of Charge.—lron ore, 5.650 kg. ; scrap, 200 ke. ; coke, 
930 kg. ; lime, 1,035 kg. ; 80 per cent. ferro-manzanese, 25 ky. ; 10 per 
cent. ferro-silicon, 50 kg. 

Weight of Steel Produced.—Ingots, 3,580 kg. ; scrap, 10 kg. Iron lost 


in melting, 4-66 per cent. l 
Electric Energy Used.—Kilowatt-hours, 9,930 ; kilowatt-hours per ton 
of steel, 2,843. 


Analysis. Per cent. 


Cap iussdesess unete E edv dua uS vis UM xu E PE P A 0:23 
Phosphorus: 1.2.5 ova rote yorn enr ahhh mee en ee e Ran r ERE RA 0-015 
NIIT Op 0-030 
SICON S Leo Go e Saeco te vac sicui Dea a pa beca RUN dU ME 0:11 
Manganese oo... cece cece eee ee eee teee teeta nemen nennen enne 0-47 
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The increase in carbon was due to pieces of coke from the slag 
mixing with the metal while pouring into the ladle. "The delays were 
caused by the breaking of the electrodes. 

Forge Test.—The steel forged very well and the test-piece bent 
180 deg. without a sign of fracture. A $ in. round bar of the steel 
was twisted into a double knot while cold. 


SERIES B. 
Heat No. 870.—The charge was made up as follows :— 


Kilogrammes. 
Iron ore (Swedish) ............. ———— Á—— ot . 4,000 
OOTAD M — noses 1,200 
Coke des "— ——Yü€ Ter UE 720 
Lil oer conta ME EN E "n Á—Ü 800 


The iron ore and scrap were charged together. The charge con- 
ducted the current perfectly from the start, and very slight ebullition 
occurred during the melting. The heat took 14 hours and 15 minutes. 


Total Weight of the Charge.—lron ore, 4,300 kg.; scrap, 1,200 kg. ; 
coke, 750 kg.; lime, 950 kg.; 80 per cent. ferro-manganese, 7:5 kg. ; 
ferro-silicon, 11-0 kg. 

Weight of Steel Produced.—Inyots, 2,970 kg. ; scrap, 215 kg. 
in melting, 18 per cent. 

Electric Enerqy Used.—Kilowatt-hours, 8,045 ; kilowatt-hours per ton 
of steel, 2,002. 


Iron lost 


Analysis. Per cent. 
Carbon sisenesniavdanneat M —— E 0-89 
PHOS DON MU CI n 0-014 
inject E EE E T E E 0-037 
EIAN iiie EE E E A Pa CUBO SERE T Ce ou ducis S. 0-10 
MANANE eR 0-27 


Forge Test —The steel forged similar to tool steel and crucible steel. 


SERIES C. 
Heat No. 871.—The charge was made up as follows :— 
Two Charges. — Three Charges. 


Kilogrammes. Kilogrammes. 
Brazilian iron ore............. 1,000 | Brazilian iron ore ............. 1,000 
(ORO reete ovr ER Ortus H0: | NS TOES 180 
El icone ERR 50 | Lime ............- Tn 50 


In this case 1} charges were put on the bottom of the furnace, and 
200 kg. of scrap charged on top to start the eurrent. "The charge 
conducted well and was quiekly melted without any ebullition. The 
duration of the heat was 14 hours and 40 minutes. 

Total Weight of the Charge.—lron ore, 5,000 kg. ; scrap, 200 kg. ; coke, 
1,050 kg. ; lime, 250 kg.: fluor-spar, 20 kg. ; 80 per cent. ferro-man- 

anese, 17-5 kg. ; 10 per cent. ferro-silicon, 20 kg. 

Weight of Steel Produced.—Ingots, 3,268 kg. ; scrap, 90 kg. Iron lost 
in melting, 2.54 per cent. 

Electric Energy Uscd.—Kilowatt-hours, 9,289; kilowatt-hours per ton 
of steel, 2,709. 


Analysis. Per cent. 
Carbon ....ssssssssseescceoeeosessseeseesoseserereseeseseeeeoseeeeseee 0:27 
Phosphorus .....24. esee nmenennhenenene nennen nnne 0-031 
Sulphur ....... sees Henne ener 0-058 
SICON vcccccecccccccccscscccscccecosasceccceccessenecssessscessooscass 0-05 
Manganese s..ssesseeresesesessesseorereererrereerereeresseteeeeseese 0-31 


Forge T'est.—'The steel forged very well and welded with ease. 

With this heat the authors attempted to prove that steel direct 
ean be made without the carbon being above 0-4 per cent. at any 
time during the heat. Tests were taken at short intervals to show 
that the carbon content remained below this figure. Working in 
this manner, however, more time is taken, as the melting point of a 
low carbon steel is much higher and the material is not so fluid. A 
good carbon content for normal working was found to be about 0-6 


per cent. 

Consumption of Electrodes.—The electrodes were weighed before 
they were put into the furnace and a:ter their removal. Two quali- 
ties of electrodes were used. For heats 866 and 867 two electrodes 
made by the normal process were used. Fo: heat 869 one anthracite 
electrode of the authors’ mixture and process was used. During 
heat 870 a second electrode made by the same process was added. 
After heat 871 these two electrodes were weighed. The first two 
electrodes broke several times and their consumption was 363 kg. 
per ton of steel. The two others, made by the latter process, did 
not break, and their consumption was 32 kg. per ton of steel. 


T Wear of Furnace lant ng.— The wear was approximately the same 
as when melting serap. For the first heat the roof was attacked by 
the violent ebullition. With a furnace especially constructed for this 
class of work this will be avoided, and these repairs would be very 
small. 

The charges are divided up into portions so as to make melting 
easier. lt is important to have the various constituent materials of 
small and equal size (nut size). Coke or scrap is added in each case 
to establish the electrical circuit readily. Melting proceeds quite 
normally. Reduction of the ore also follows normal chemical laws. 


There is much ebullition owing to the large volume ofjoxides of carboir 
set free from the liquid bath. This is an essential difference from the- 
reactions in modern blast furnaces, where spongy iron is first pro- 
duced and then melted. "When all the ore is reduced, the slag should 
be taken off the bath, and the charge treated as an ordinary pig and 
scrap charge. If the bath contains too much carbon, ore should be 
added ; if too little carbon, the charge should be recarburised in any 
convenient manner. A final basic slag, consisting of lime and treated 
with coke to produce a slag containing calcium carbide, should be 
obtained to reduce any excess of oxide. The final additions of ferro- 
manganese, ferro-silicon, &c., are added and the heat finished and 
poured in a normal manner. Care should be taken that the slag is 
kept fluid and basic during reduction. A minimum of 0-5 per cent. 
carbon should be retained during reduction, as the iron may other- 
wise freeze on the bottom and cause delay and trouble. If scrap be 
used in the heat it is better first to reduce the ore with an increased 
excess of carbon and to add the scrap when this charge is melted and 
ebullition dies down. The scrap should not be added with the ore. 
The charge will then melt more quickly and a quieter melt be ob- 
tained. The outstanding quality of steel produced by this process 
is its toughness. From the rough forge tests made at the furnace, it 
was found that the steel would readily bend without fracture even 
when containing high percentages of carbon. In one case a drill 
made from heat No. 870 and subjected to an unusual strain was bent 
25 deg. from the horizontal. The authors regret very much that they 
were at the time unable to make any close analyses and other in- 
vestigations of the material, but hope to present the results of a 
closer study of the subject in a future communication. To one 
point, however, they would like to draw attention. More and more 
is now being heard about the presence of gases in steel and their 
baneful influences. This applies more especially to the presence of 
nitrogen and hydrogen in steel, and it must be reckoned a distinet 
advantage of this process that these gases are never introduced into 
the charge. The only gases that can be imagined as present, are 
oxides of carbon with possibly traces of hydrogen. 

The authors have come to the conclusion that with the aid of the 
modern electric furnace, and given satisfactory conditions, the 
economic manufacture of steel direct from ore is a practical possi- 
bility. The material produced will be superior to that manufac- 
tured by present methods, and will have properties of the greatest 
importance and value to the steel user. A special type of furnace 
will probably be developed, although the standard Héroult furnace 
is satisfactory for occasional charges. The charge should lie deep in 
the furnace to permit violent ebullition of the bath without over- 
flowing. Anthracite electrodes will probably be found most satis- 
factory owing to their freedom from breakages. The best use for this 
process will be found in countries that possess readily available 
sources of water power together with deposits of pure rich ores. 
Charcoal, coke or anthracite coal can be used as fuel. In countries 
where cheap power, produced from waste heat such as blast-furnace 
gases, coke-oven gases, &c., can be obtained, its most useful sphere 
will probably be found in making high grade steels for springs. drills 
and similar tools, shafts and all grades requiring exceptional toughness 

The economic advantages of this process are :— 


One operation instead of several. 

One furnace instead of a large and complicated plant. 

Simplicity, cleanliness and ease of control of electricity as à 

source of fuel and power. 

4. Ability to use refractory and richer ores, such as titaniferous 
magnetites, &c. 

5. Freedom of the steel from impuritues. 

6. Speed of manufacture. 

7. General cost depends largely on cost of electric power, but will be 
cheaper than the electrical production of steel from pig iron. 

8. Less labour needed. 

9. Metallurgical simplicity of the process. 

0. Efficient control of quality of steel to be obtained both from an 

analytical] and physical point of view. 


oo to 


Bell Telephone System.—In a recent lecture given in New 
York Mr. T. P. Sylvan gave some interesting figures m con- 
nection with the Bell telephone svstem. The lecturer re- 
marked that the number of people employed was about 200,000 
and the svstem connected 70,000 different places in the country. 
Over 27,000,000 calls were handled daily. With less than 
6 per cent. of the population of the world the United States 
was shown to have over 65 per cent. of the telephones in the 
world. and as proof that the telephone svstem 1s still growing. 
he stated that £12,000,000 was likely to be spent In extensions 
in the coming vear. > | 
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POWER FACTORS OF ALTERNATING-CURRENT 
CIRCUITS. 
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The advantages to be gained by the use of electric motors driven 
by electric power from a central supply station are now fully recog- 
nised by the vast majority of power users. The results of this move- 
ment are evident in all directions, but more particularly so in the 
rapid extensions in the capacity of municipal and other electricity 
generating plants and the great increase in the capacity of the gene- 
rating units employed. The amounts of power distributed and the 
areas served by single generating stations have so increased as to 
make compulsory the adoption of polyphase alternating-current 
systems of distribution, even in cases where the continuous-current 
system was originally contemplated and installed. 

For the great majority of industrial purposes the alternating- 
current induction motor is eminently suitable, and its extended use 
has been due in no small measure to the rapid growth of alternating- 
current supply systems and the natural desire to avoid the expense, 
complication and losses involved in the use of suitable transforming 
plant for the production of continuous current. The induction 
motor possesses, however, one great disadvantage from the point of 
view of the power supplier, in that the current it draws from the 
mains includes a large wattless component which not only increases 
the losses in the generators and cables, but also makes the main- 
tenance of a steady voltage at the consumer's terminals an expensive 
matter, As its name implies, this wattless component has no effect 
on the wattmeters, by which the consumption of power is usually 
measured, and is not, therefore, in any way a disadvantage to the 
consumer, who pays only for the power as measured by the wattmeter. 

From the consumer's point of view the best motor is that which 
has the highest efficiency, an ample margin of power and a suitable 
speed for the purpose in view. An induction motor with such 
characteristics may have a comparatively low power factor under 
normal conditions, and therefore the most undesirable from the power 
suppliers point of view, for high power factors are generally only 
obtainable by sacrifices in efficiency and overload margin, aud at 
comparatively high speeds which may not be permissible or prac- 
ticable for the applications in question. It is possible to improve 
the power factor by reducing the clearance between the stationary 
and rotating parts, and therefore at the expense of reliability and 
durability, or by increasing the size and cost of the motor, so that 
unless some restriction is made by the power supplier it is not to the 
interest of the consumer to trouble about the amount of lagging or 
Wattless current he may draw from the supply mains. These points 
are well illustrated by the following figures for standard: 400-volt 
three-phase slip-ring induction motors :— 

Relative amounts of energy 
recorded by consumer's watt- 


Size of motor. meter at 


—— 


50 H.P. 100 H.P. 


| 25 H.P. | 
X) H.P., 125 revs, per min............. q | 00-4 ess 
100 H.P., 725 revs, per min............- TR 59-8 118-0 
90 H.P., 360 revs, per min............. 31:0 61-2 ee 
100 H.P., 360 revs. per min............. | oe 60-4 119-5 


l Apart from the prices of the motors, the consumer wishing to 
instal an additional machine to deal with a load of 50 H.P. would tind 
little in these figures to influence him one way or the other, and would 
probably decide on the motor with the most suitable speed and 
capacity to meet possible overloads. How his choice would affect 
the power supplier is shown by the following figures, indicating the 
relative losses in the supply main due to the lagging currents required 
by the various machines :— 
Relative losses due to wattless 
current at loads of 


Size of motor. 


. 1 95gr. — 50H.P. | 100 H.P. 
ONERE og LEE MODULE DAHER 
90 H.P., 725 revs. per min............. 729 963 see 
100 H.P., 725 revs. per min............. | ses 2,170 3,200 
50 H.P., 360 revs. per min............. 2,210 2,600 ZL 
100 H.P., 360 revs. per min............. | 4,025 5,820 


————— À — 
= ———! ee c ——— Qa 


The matter does not end here, for the power supplier has to 
provide plant to generate and transform these unprofitable lagging 
currents, which, were it possible to neutralise them, might be pro- 


fitably employed in the further expansion of his business. Consider, ' 


for example, the care of a plant installed to deal with a load of 
1,000 kw. due to motors, lamps, &c. Under normal conditions the 
power factor of such a load would probably not exceed 0.7. From 
Fig. 1 it is clear that the generators, cables, transformers, &c., 
would have to be designed to deal with a load of 1,430 k.v.a. 
compounded of the useful load 1,000 kw., represented by BC, 
and 1,020 k.v.a. due to magnetising and other lagging currents 
taken by the apparatus on the system and represented by AB. 

If by suitable means, one third of the wattless load could be 
removed leaving only the portion represented by A,B Fig. 1, that is 
680 k.v.a., the total load A,C would be reduced to 1,210 k.v.a., and 
the capacity of the plant might be reduced by not less than 15:3 per 
cent. A further and similar reduction of the wattless load to 
340 k.v.a. (A,B Fig. 1) would result in a diminution of the resultant 
load to 1,055 k.v.a. (A.C Fig. 1), which, would correspond to full 
load on a plant smaller by 26-2 per cent. than that originally installed. 
The total removal of the wattless component of the load of 1,430 k. v.a. 
at 0-7 power factor would correspond to a reduction of 30 per cent. 
in the capacity of cables, transformers, generators, &c. The effect 
of the various reductions in the amounts of lagging current drawn 
from the mains may be summarised thus :— 


Usefulload ......... kw. 1,000 ... 1,000 ... 1,000 ... 1,000 
Wattless load ......k.v.a. 1,020 ... 680 ... 340 ... — 
Resultant load ....k.v.a 1,430 ... 1,210 ... 1,055 ... 1,000 
Power factor............... 0:7 ... O83 ... O95 ... 10 
Transmission losses ...... 1-00 0:71 ... Odd... 049 


It will be seen that there is no great object to be gained by the 
entire removal of the wattless component of the load. Assuming, 
therefore, that the removal of two thirds of it is effected, the capacity 
rendered free for further expansion of business is 1,430 — 1,055 = 
375 k.v.a. and its capitalised value may be estimated as follows :— 
l. Extra generator capacity available 375 k.v.a.; the capital cost 


1020 K.V.A. 


1000 K.W. 


Fia. 1, 


may be taken from 15s. to £2 per k.v.a. according to capacity and 
speed. (2) Transformer capacity rendered available, 375 k.v.a.; the 
capital cost per k.v.a. may be taken at 10s. for transformers of largo 
size and the value of extra capacity rendered available by improved 
power factor will, therefore, be £187. 103. if step-down transformers 
only are used, but will be £375 if both step-up and step-down trans- 
formers are installed. (3) Transmission line capacity rendered 
available 375 k.v.a. The saving etfected in this direction is difticult 
to evaluate, and at the least will be equal to the capital value of the 
copper required to transmit 375 k.v.a. If by the improvement of 
the power factor the necessity for laying an additional cable or an 
additional overhead line is obviated, the saving will be many times 
greater. (4) Switchgear capacity rendered available 375 k.v.a. 
There will be à small advantage gained on this account, which may 
be taken at, say, £20. The estimate, therefore, runs as follows HEN 
High speed £280 ... — 
Low speed — — — ... £750 
By transformers capacity gained ..................... 187. ...  ]lsT7 
By extra capacity of 1,500 yds. of 3,000 volt-cable 200 ... 200 
By extra capacity of 200 vd. of 440 volt-cable.... — 1590 ... 150 
By switchgear capacity gained ................ eese 20 20 


By increased capacity of generators 


Total value of plant liberated for further expansion 
of DüSIeSB.. caasa seq evicax tio Veg» eEm tL OU P VERRE VR Ve £837 £1,307 


* There will be further advantages gained by improving the power 
factor in the improved regulation of the voltage and the higher 
efficiency of generators and transformers due to the eliminaticn of 
the large wattless currents. Provided also that the plant liberated 
can be utilised there will be an increased output without any increase 


D 
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'n the standing charges for operating it, and consequently a reduction 
in the cost per unit generated. These gains will, however, be counter- 
balanced to some extent by the cost of running the apparatus re- 
quired to produce the necessary improvement in power factor; to 
what extent will depend largely on the nature and location of this 
apparatus, and therefore on the conditions under which power is 
supplied to the various consumers, but in any case it will be possible 
and advisable to offer a substantial rebate to those consumers who 
improve their power factor to, say, 0-95 at full load. 


x 


Fic. 2.—Power Factor SET FOR SHEFFIELD CORPORATION. 600 K.V.A., 
750 R.P.M., 2,100 v., 50 V SYNCHRONOUS MOTOR. 
66 H.P. Form M Induction Motor for starting. 7'7 kw. 92 v. Exciter. 
Occasionally arrangements are made whereby the consumer pays' 
not for the true watts he uses, but for the apparent watts that is the 
product of volts and amperes. In case of this kind it is evidently 
to the consumer's advantage to make every effort to reduce his 
current consumption to the lowest possible figure, a state of affaira 
which is realised when the collective power factor of his equipment 
is unity, or at any rate, not less than 0-95, but if, for instance, his 
average consumption of current corresponds to 100 k.v.a. and the 
average power factor is 0-7, by installing suitable apparatus to raise 
the power factor to 0-95 he may reduce his average load to about 
75 k.v.a., including the small losses in the additional machinery 
(exactly how far it will be advisable to carry the rectifications of the 
power factor will depend on circumstances). The 
various means of producing wattless leading cur- 
rent to neutralise the wattless lagging currents 
required by induction motors, arc lamps, &c., are: 
(1)The installation of rotary convertera for supply- 
ing those customers whose requirements are best 
satisfied with continuous current. (2) The in- 
stallation of synchronous condensers in sub- 
stations or consumer's premises. (3) The use of 
synchronous motors where possi ble. (4) The 
addition of phase advancers to large induction | 
motors connected to the mains. (5) Static con- 1 
densers. The first method of improving the ' 
power factor js not one that can be profitably 
adopted for several reasons. the principal one 
being that the alternating-current induction 
motor complies quite satisfactorily with the 
requirements of the great majority of industrial 
applications, and. so renders unnecessary the 
expense of installing and operating sub-stations 
equipped with running machinery ; further, as 
the amount of leading current that can be 
drawn from a rotary converter is strictly limited 
and generally less thin the amount of lagging 
current required by an equal induction motor 
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Contain only comparatively small motora. In this case the syn- 
Chronous machine will not carry any useful load, and will not, there- 
fore, be utilised to the best advantage as would be the case could it be 
mechanically loaded so that the effective and wattless componenta 
of the current required by it were about equal in magnitude. 

The British Thomson- Houston Co., of Rugby, has installed 
in one of the substations of the Sheffield Corporation the large 
synchronous condenser illustrated in Fig. 2. This is a two-phase 
machine and is designed for an output of 600 k.v.a. at 2,200 volts 
and 50 cycles, the synchronous speed being 750 revs. per min. On 
one side there is coupled an induction motor capable of starting it 
with a comparatively small current, and on the other side is a direct- 
current exciter. In the immediate neighbourhood of the substation 
there are consumers whose total day load averages 4,000 k.v.a., 
with a power factor of 0-7. The actual load is thus 2,800 kw. and 
the capacity of the synchronous condenser is 600 k v.a., so that it is 
capable of reducing the apparent load to 3,580 k.v.a. and so releasing 
420 k.v.a. capacity in the generating plant and in the cables between 
the power station and the substation. The following table shows 


the improvement effected by this machine when the load is less than 
4.000 k.v.a. 


| 

. | Load 

Load m | K.v.a. P. F. | on 

e Power | supplied. at , 

Mere era In " ' pener- 
io factor. Ik coe by con- gener- n niis 

us | denser. ator. jj. 

D RN —«——— —— P pees 
Without condenser ...... | 1300 0-74 1.620 | E -074 1.620 
With $e hae 1.200. 0-74 1.20 630 0-93 , 1.300 
Without E. gus 1.620 0-69 2,350 "€ 0-69 ' 2,350 
With We — Veseius |, 1.620 0-69 2.350, 610 | 0-84 1.980 


a ee 


In this case the synchronous machine is designed to act purely as a 
generator of leading wattless current and the whole cost of installation 
and operation has been incurred on account of power factor improve- 
ment, but in many industrial applications, where a rebate could be 
granted the consumer, advantage might be taken of this property of 
the synchronous motor at a comparatively small extra cost over and 
above that of a suitable induction motor. The question whether a 
consumer should, in any given case, instal à synchronous motor 
and exciter in place of an induction motor depends entirely on his 
service requirements, and the inducement offered him to incur the 
slight expenditure. The synchronous motor generally requires a 
large starting current, and is only capable of exerting a comparatively 
small starting torque ; it is, therefore, only suitable when the starting 
conditions are easy, or where it is possible to arrange to start it light 
and apply the load after it has attained full speed by means of a suit- 
able clutch, but it has the advantage that it can be constructed to 
draw leading currents of any desired magnitude, no matter how small 
the mechanical load applied to it. Modern machines of this type 
are self-synchronising and their control offers no special difficulties. 


anh g 


Fig. 3.—GnovP or SELF-STARTING SYNCHRONOUS MOTORS, 
12 po'es, 500 r.p.m., 400 v., 202 k.v.a. 


load the pro- , They are generally started by means of a suitable auto-transform?r 


portion of the total load supplied in the form of continuous current or compensator, and a switch for controlling the field excitation. 


would need to be very, large to effect the desired improvement of the | 


power factor. 


A group of three-phase motors of this type built by the B.T.-H. Co. 


The installation of synchronous condensers in sub- | is shown in Fig. 3. These have each a capacity of 202 k.v.a. at 
stations is objectionable on account of the increased operating | 500 revs. per min., the working pre 


ssure is 400 volts and the periodi- 


expenses, and can only be recommended when the transmission lines | city 50 cycles per second. They are arranged for driving by belt, 


and as continuous current is available, are not provided with ex- 


are long and the power factor and voltage regulation can be greatly - 
improved, as is often the case when the sub-station is a distribution 
centre for a number of small consumers or consumers whose works 


(, 


: elters. 


When working under the best conditions each of these | 


motors will give an output of 175 B.H.P., and supply at the sam? 
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time a leading current equivalent to 140 k.v.a., which is sufficient to 
neutralise the lagging current required by induction motors having 
a total capacity of 450 H.P. To facilitate starting and reduce the 
starting current to a minimum the rotors of these motors are pro- 
vided with auxiliary squirrel-cage windings, similar to the rotor 
windings of ordinary induction motors: these special windings are 
shown in Fig. 4. 

Where the conditions are such as to render a synchronous motor 
undesirable, or an induction motor is already installed, the B.T.-H. 
phase advancer offers great advantages. By its use the power factor 
may be raised to unity over a considerable range of load, and it may 
even be 80 proportioned as to cause the induction motor to draw a 
leading current from the supply mains, and thus neutralise the effect 
of the lagging currents taken by other motors not provided with 


e 
Fic. 4.—Roror or SELF-STARTING SYNCHRONOUS MOTOR. 
12 poles, 500 r.p.m., 400 v., 202 k.v.a. 


phase advancers. Fig. 5 shows a B.T..H. phase advancer with a 
capacity of 35 k.v.a. at 750 revs. per min. It is a three-phase com- 
mutating machine designed for a full-load current of 500 amperes, 
and arranged for driving by belt from the shaft of the induction 
motor with which it is used, or by a separate small motor as may be 
more convenient. The power required is only that necessary to 
overcome windage and friction, and ranges from $ H.P. to 2 H.P., 
according to the size of the phase advancer ; in this particular case 
it is less than 1} H.P. The armature is similar to that of an ordinary 
continuous-current machine, and the stator is made with laminations 
after the manner of an ordinary induction motor, slots being pro- 
vided for a suitable number of former wound coils. which ensure 


Fig. 5.— PHASE ADVANCER, THREE PHASE, 500 AMPERES, 750 R.P.M. 


Used in conjunction with induction motor of 400 to 800 B.H.P. 
factor ccrrection equivalent to that of a 6:0 k.v.8. synchronous motor 
running directly from the supply system. 


Power 


satisfactory commutation. The whole construction is even simpler 
than that of an ordinary continuous-current motor. This particular 
machine, when used in conjunction with an induction motor of 
450 H.P., is capable of relieving the supply system of wattless current 
equivalent to 650 k.v.a., and thus liberating plant with a capital 
value of at least four or five times its own cost, which is approxi- 
mately £250. 

_ The inter-action between an induction motor and phase advancer 
is easily explained by a brief discussion of the principles involved. 


The principal cause of the comparatively low power factor of an 
induction motor is the magnetising current required to produce the 
working magnetic field of the machine. This current lags 90 deg. 
behind the working current, and, were its neutralisation possible, 
the power factor of the induction motor would at once be raised 
practically to unity, while over-compensation would result in the 
replacement of the lagging magnetising current by a leading current, 
which would be effective in neutralising the lagging currents taken 
by other machines not provided with means for effecting such com- 
pensation. As far as the production of the working flux is concerned, 
it is evidently immaterial whether the necessary magnetising current 
passes through the stator or the rotor windings, and evidently it can 
be caused to pass through the rotor circuit if a suitable E.M.F. is 
introduced in that circuit. On account of the much lower frequency 
in the rotor circuit, a very much smaller E.M.F. will be necessary to 
produce the magnetising current in the rotor windings than is 
required to make it flow through the stator circuit at the full fre- 
quency, and the kilovolt-amperes it represents will be proportionally 
reduced. The function of the phase advancer is to provide a suitable 
E.M.F. for this purpose, which it does in the following manner: 
The rotor current flows through the phase advancer, and the rotation 
of the armature in the flux so produced results in the generation of an 
E.M.F. differing in phase from the current. This E.M.F. is of the 
correct phase for producing the desired magnetising current com- 
ponent in the rotor circuit of the induction motor; but its mag- 
nitude is evidently dependent on the design and capacity of the 
phase advancer and the load on the induction motor. If the E.M.F. 
generated by the phase advancer is insufficient to force sufficient 
magnetising current through the rotor windings the deficiency must 
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Fig. 6. — Mormon, 10 PoLes, 25 5^, 300 n.P.M., 450 H.P. 
A— Without phase ad vancer. 
B—With phase advancer 40 r.p.m. 
C— , d M 600 r.p.m. 


evidently be made good by lagging current flowing through the stator 
windings and drawn from the supply mains; but if, on the other 
hand, the E.M.F. generated by the phase advancer is sufficient to 
force more than the necessary magnetising current through the rotor 
windings, the excess must be compensated by an opposing, and 
therefore a leading, component of current in the stator circuit. In 
other words, the phase advancer may be designed to produce either 
lagging or leading currents in the stator circuit, and, since it is 
excited by the rotor current, it is evident that at light load, when 
the rotor current is small, its effect will be much less than at full load, 
when the rotor current, and therefore the flux in the phase advancer, 
is large. In Fig. 6 are shown the results of tests with a phase 
advancer and a 10 pole, 450 H.P. 25 cycle induction motor. The 
normal power factor without the phase advancer is indicated by 
curve A, and the power factor with the phase advancer in circuit 
and driven at a speed of 400 revs. per min. by curve B. Curve C 
shows the results obtained by introducing a higher E.M.F. into the 
rotor circuit, the increase E. M.F. being obtained by increasing tho 
speed of the phase advancer to 600 revs. per min. 4 
In the design of the B.T.-H. phase advancer special attention hag 

been paid to commutation, and provision made to ensure practically 
perfect operation. It is thus possible to use graphite brushes which 

maintain a highly polished surface, and reduce wear and tear of the 

commutator, and therefore attendance and maintenance to a 

minimum. The low voltage at which the machine works and the 
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simplicity of its construction are other factorsinitsfavour. Further, 


as the E.M.F. it generates differs in phase from the current by 90 deg. 
it exerts no torque either as a motor or a generator, and the power 
required to drive it is simply that necessary to overcome friction and 
windage; thus should the drive fail for any reason, there is no 
danger of the machine racing to descruction. In addition to improv- 
ing the power factor the phase advancer very greatly increases the 
maximum torque that can be exerted by an induction motor, a 
feature which is of great importance in a drive subject to large 
momentary overloads. The losses in the phase advancer, which 
are extremely small, are more than compensated by the reduction of 
the losses in the induction motor, which can often be made consider- 
ably smaller than would be the case were it to be used without such 
an auxiliary. 

The method of starting an induction motor is not materially 
altered by the addition of a phase advancer. If the latter is driven 
from the shaft of the induction motor the only addition necessary is a 
triple pole change over switch, the blades of which are connected 
to the sliprings, as shown in Fig. 7. The contacts on one side are 
joined to the starting rheostat, and on the other side to the phase 
advancer, and an interlock should be fitted to prevent any attempt to 
start unless the sliprings are connected to the rheostat. gf As soon as 
the induction motor has been brought up to full speed in the usual 
way the phase advancer should be thrown into circuit by means of the 
change-over switch. If the phase advancer is driven by a separate 
motor the starting switch for the latter should be interlocked with the 
main motor switch, and the change-over switch in such a manner 
that the main motor switches cannot be closed until the phase 
advancer has been started. This requirement offers no difficulty, 
and does not involve any appreciable complication. The cables 
between the sliprings of the induction motor and its phase advancer 
should be liberally proportioned and kept as short as possible. The 
rotor currents of induction motors of small and medium sizes are 


Starter 


Slip Rings 
of Main Motor 


Phase Advencecr 
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proportionally greater than those of motors of large power, and 
as the price of a phase advancer depends almost entirely on 
the rotor current it has to carry it is evident that phase 
advancers for use with small motors will be relatively much 
more costly than those intended for use with machines of greater 
capacity. It is therefore not advisable to consider the addition of a 
phase-advancer to cach of a number of small motors, but rather to 
instal a synchronous condenser or equivalent device capable in itself 
of supplying the leading current necessary to compensate the lagging 
currents drawn by the small machines. At constant excitation such 
a machine will supply a practically constant leading current, whereas 
the leading current component due to the use of a phase-advancer 
is almost proportional to the load on the motor to which it is attached, 
and in this respect it differs from both synchronous machines used 
as rotary condensers and from static condensers. The lagging 
currents required by small induction motors may conveniently be 
neutralised by leading currents supplied by static condensers con- 
nected across their terminals. If such a condenser is capable of 
supplying just sufficient leading current to produce unity power- 
factor at full load it will also maintain practically unity power-factor 
at all smaller loads, so that from this point of view there is nothing to 
choose between static and rotary condensers except as regards cost. 
The cost of such a machine as that installed in Sheffield may be taken 
as £2 per kilovolt-ampere, which is less than the cost of static con- 
densers, but in an installation consisting of a few small induction 
motors it is possible that the positions would be reversed and the 
capital cost of suitable static condensers be less than that of a syn- 
chronous condenser of the same kilovolt-ampere capacity. As 
already pointed out, the cost of phase-advancers for small induction 
motors is likely to be excessive, but where large machines are avail- 
able the cost should not exceed 10s. per wattless leading kilovolt- 


ampcre in the primary circuit, in fact, it has been seen that the B.T.-H. 


phase-advancer described above costs rather less than 8s. per kilo- 
volt-ampere. A synchronous motor, working under the most 
favourable conditions, that is, at 0-7 leading power factor, and a 
reasonable speed, should not involve an expenditure of more than 
£1. 5s. per kilovolt-ampere of leading wattless output. In any case 
it is fairly evident that if a consumer of electricity can obtain a rebate 
of 5 per cent. byimproving his power factor to 0-95, the cost of the 
necessary apparatus will be saved in three or four years. "The con- 
sumer who generates his own power will benefit to a larger extent 
by the improved conditions of operation, especially if his establish- 
ment contains à number of motors which are only called upon to 


exert their full powers for very short intervals during the working 
day. 


THE AERODYNAMIC BALANCE. 


Last week we referred briefly to the aer»xdynamic balance which was 


shown by the Cambridge Scientific Instrument Co. at the Royal 
Society Conversazione. Some further details of this interesting 
apparatus are given below. This balance is a copy of those originally 


designed by the staff of the National 
Physical Laboratory for the experimental 
investigation of the stability of aero- 
A planes. These instruments are now being 
d. used in the three and four foot wind 
channels at the Laboratory, while the 
model illustrated has been constructed for 
the Aeronautical Department of the Massa- 
chusetts Institute of Technology, Boston, 
U.S.A. 
The main part of the balance consists 
of three arms A, Band C, mutually at right 
angles, each arm being 
counterbalanced. The 
centre lines of these 
arms meet in a point at 
which a steel centre is 
fixed. The weight of 
the balance is taken on 
this point which rests in 
a hollow cone on & 
column from the floor. 
The vertical arm A of 
the balance passes 
through the underside 
of a wind channel and 
supports the model under 
test. The horizontal 
arms are set parallel] and 
at right angles ito the 
wind direction. The 
arrangements allow of 
the measurement of the 
forces on the model 
along three fixed rect- 
anzular axes and also of 
moments about these 
axes. The model can be 
rotated about two axes at 
right angles to the wind 
direction and to each other so that determination of lift and drift and 
of the couples acting on the aeroplane may be made for any angle of 
incidence of the wind. The forces on the model are counterbalanced 
by weights, W, hung from the ends of the horizontal arms, fine ad- 
justment being provided by the movement of jockey weights, J, 
along the arms. The rotation of the balance about the vertical axis 
is prevented by a torsion wire, the twist on which is measured on & 
torsion head, T. The force along the vertical axis is measured by à 
horizontal weighing lever, the force on the model being transmitted 
to the lever through a vertical rod which slides freely inside the 
vertical arm of the balance. Rapid oscillations are damped out by 
dashpots. The largest of these, D, is fixed to an extension of the 
vertical arm below the point of support and damps the motion of the 
three principal arms of the balance in all directions. On i lower 
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VIEW OF AERODYNAMIC BALANCE. 


part of the vertical arm weights can be placed which permit changes 
to be quickly made in the sensitivity of the balance. Four balance 
weights F are provided by means of which the centre of gravity of 
the rotating part of the vertical arm and the model attached tp it can 
be arranged to lie in the axis of rotation. : 

Of the six force and couple measurements necessary for eunt 


nation of the most unsymmetrically situated model, it is ible to 
\ 
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make four simultaneously. Except in special circumstances this is 
not attempted, however, and locking arrangements are provided 
which reduce the number of degrees of freedom as desired. For the 
purpose of fixing a definite position of the beams, cross wires are 
attached opposite each beam and these are observed, in order to 
avoid parallax, against lines ruled on mirrors attached to each balance 
arm. The line is made on the mirror surface and the beam is in its 
equilibrium position when this line is midway between the cross wire 
and its image, whatever the position of the observer's eye. 


A NEW ELECTROLYTIC METER— THE “SOLAR 
HYDROGEN." 


BY H. STAFFORD HATFIELD, B.SC. 


Summary.—Experiments are described which were carried out by the 
author in developing a meter due to Mr. S. H. Holden. The action of 
this meter depends upon the electrolytic transference of hydrogen. A 
considerable difficulty was experienced due to supersaturation and 
capillarity, but was overcome by a special form of cathode. 


In the year 1905, Mr. 8. H. Holden proposed to make an 
electrolytic meter in the following manner (Fig. 1): An 
hermetically sealed glass tube has two thin platinum plates, 
. A and C, sealed into it with electrical connection through the 
glass to the outside. The tube contains a solution of dilute 
acid in water (say, sulphuric), and in the remaining space, 
hydrogen gas at about atmospheric pressure. The electrodes 
A and C are coated with platinum black in the manner well 
known for vessels for measuring the conductivity of liquids. 
The cell is connected in parallel to a low resistance shunt S, 
and in series with a high resistance R. 

The electrode A is of a type first, I believe, invented by 
Grove, and applied in his well-known gas accumulator. The 
platinum black in contact with hydrogen quickly saturates 
itself with this gas, and this hydrogen goes into solution 
electrolytically when a current is passed with the platinum 
electrode as anode, just as if the electrode were a conducting 
solid or liquid mass of hydrogen, analogous to the nickel anode 
of a nickel-plating bath, or the mercury anode of a mercury 
electrolytic meter. The hydrogen leaving the anode below the 
surface of the liquid is continually replaced by hydrogen being 
absorbed by the platinum black above the surface of the 
Md and quickly diffusing downwards through the porous 


When a current is passed through the cell in Fig. 1, hydrogen 
disappears at the anode A, going into electrolytic solution, and 
an exactly equal amount is liberated at C, and should, it was 
supposed, appear as bubbles and ascend into the measuring 
tube B, giving a measure of the ampere hours passed. As no 
chemical work is done, the liquid not being decomposed, it 
should be possible to avoid all disturbance of accuracy due to 
Polarisation. Further, external barometric variations have 
absolutely no influence, and external temperature changes very 
little effect, on the reading. When the reading tube is full of 
gas, the meter is inverted, and the gas allowed to flow back into 
the anode space, the meter then being ready to register again 
ftom zero. The meter has therefore nothing in common with 
water decomposing cells of the Bastian type, but is analogous 
to the mercury electrolytic meter. 

The cell as made in the necessarily small dimensions gives a 
very large reading per ampere-hour, a tenth of a milliampere 

ough the tube causing a registration of two or three scale 
divisions (millimeters) per hour. The resistance R in Fig. 1 
18 therefore of the order 10 to 20,000 ohms; the drop of 
Potential on 8 being about 1 volt. Two conditions of accuracy 
are necessary :— 

l. The current through the tube must be proportional to the 
main current: in other words, any polarisation occurring in 
the tube must be exactly proportional to the current, so that the 
tube shows a drop of potential proportional to the current 
. passing through, exactly as a wire resistance does. 

2. The deposit in the reading tube must be proportional to 
the current passed through the tube. 

Unfortunately it was found that meters of the kind described 

ed neither of these conditions; their behaviour being 
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erratic, yet not altogether unpromising. Mr. Holden found that 
the trouble was at the cathode, the anode worked perfectly 
and without polarisation. He tried making his cathode as 
much like his anode as possible, without success. 

At the request of Messrs. Chamberlain and Hookham I took 
up an investigation of the trouble. Apart from the application 
as a house service meter, this extremely ingenious idea promised 
a voltameter exceeding in sensitiveness anything of the kind 
existing, and it seemed well worth while trying to get it into 
working shape. I carried out the first part of my experiments 
in the laboratory of Prof. Herbert Freundlich, the well-known 
colloid chemist, in Brunswick, to whom I owe many thanks for 
his kindness and interest. | 

I soon confirmed Mr. Holden's experience, that the anode 
acted perfectly. Tests showed further that his very first 
meters were, after five years or so, Just as good in this respect ; 
and an examination of samples of blacked platinum foil of 
much greater age convinced me that there was nothing at all to 
fear at this point. I then set up an apparatus enabling me to 
get a very high degree of chemical cleanliness in constructing 
cells and investigating electrodes, and found very soon that 
the previous erratic character of the results began to disappear 
to some extent. It became clear that the real trouble lay in 
what is known as the over-voltage (Ueberspannung) attending 
the deposition of gas in bubbles. Let me explain a little more 
fully. 


Y 


f E 


Fic. 2.— ENLARGED DIAGRAM OF THE 
PART MARKED C IN Fic. 1, 


Fic. 1.—DIAGRAM OF METER. 


When a current is passed through anv kind of electrolytic 
cell, the drop of potential on the electrodes is invariably 
greater than that calculated by Ohm’s law on the basis of the 
ohmie resistance of the cell as measured bv the telephone 
method, by which the polarisation is eliminated. The excess 
of potential over that calculated, is due to polarisation, and 
when multiplied by current and time, represents work done 
which is not accounted for by heat developed in the liquid 
owing to its resistance. If the electrolvte is decomposed, as 
in the Bastian meter, chemical work is done—that does not 
concern us here. In every case. changes take place in the 
concentration of the dissolved constituents of the electrolvte 
around the two electrodes ; this represents osmotic work. If 
the electrolvte be stirred, this latter polarisation is usually 
proportional to the current. If a gas be deposited, however, 
there is a third kind of work done, in tearing apart the molecules 
of the electrolyte from the electrode, to which they are sticking 
bv molecular attraction, and in overcoming the pressure due 
to the surface tension of the electrolyte opposing the erowth of a 
bubble. The amount of this work varies with the electrode 
electrolyte and gas. To produce gas bubbles on a mercury 
surface requires an over-voltage of the order of half a volt; 
whereas hydrogen may be developed upon blacked platinum in 
the form of bubbles with, according to some authors, no over- 
voltage, according to others, about a millivolt. 
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Consider for à moment a cell of the Holden type with a 
cathode consisting of a small mercury surface. It would be 
necessary to apply half a volt or so to the cell before gas would 
appear. If a less voltage were applied, hydrogen would be 
compressed on to the surface of the mercury, as it were, up to 
the limit of the power of the voltage, but not to an extent 
sufficient to liberate it as yas. One might suppose that the 
current would therefore almost immediately cease. As a 
matter of fact, this does not happen. an infinitesimal current 
continues to flow indefinitely, without gas appearing. This is 
due to the fact that the compressed hydrogen disappears by 
going into solution in the liquid, and then diffusing away 
slowly from the surface of the electrode. Hydrogen is soluble 
with great difficulty in water, which only dissolves about 2 per 
cent. of its volume at atmospheric pressure. The electrolyte 
in a Holden cell is saturated with hydrogen, but in the case 
imagined, the condensation of the hydrogen on the electrode 
1s equivalent to putting it under a higher pressure, and thus 
increasing its solubility in water. This solution and diffusion 
away from the electrode is exactly equivalent to a leak in a 
vessel into which gas 1s pumped automatically up to a fixed 
pressure ; the pump must be kept going gently all the time. 
Diffusion takes time, and tlie leak away from a small surface of 
mercury or bright platinum is very slow. If the platinum be 
blackened however, the surface is enormously increased. The 
leak is then verv great. The development of gas on such an 
electrode is, as 1 shall now proceed to show, a secondary 
phenomenon, as long as the voltage 1s low. 

Mr. Holden had observed a very curious thing in some of his 
meters. Hydrogen would be developed in a continual stream 
of small bubbles at some point on the glass near the cathode. 
If we imagine a small pocket or capillary in the giass (such as 
frequently exists) filled with hydrogen, the supersaturated 
solution of hydrogen, on coming to the opening of the pocket, 
will deposit hydrogen into the pocket, just as a supersaturated 
liquid solution of a solid will deposit on a crystal. The pocket 
must. not be too small for this to occur, because the gas in a 
small pocket is at a considerably higher pressure than that of the 
gas at the open surface of the liquid. owing to the force of the 
capillary surface of the liquid tending to drive it into the 
pocket. The smaller the pocket, the greater the degree of 
supersaturation required to cause gas to pass into it. The 
liquid surface at the mouth of the pocket is pushed back until a 
bubble is formed which detaches itself. Now the surface of the 
p'atinum black cathode is itself à sponge full of small holes, 
which fill with hydrogen, and as soon as the degree of super- 
saturation of the hydrogen reaches that corresponding to the 
size of these pockets. gas will be developed as above described 
in bubbles. 
away, and deposit elsewhere. 

Consider now an electrode as in Fig. 2, which is much 
magnified. <A is a small glass thimble, closed by a grating B, 
the holes in which are not more than a tenth of a millimeter 
or so in diameter. "The grating is of blackened platinum and 
connected as cathode. The space mside the thimble is filled 
with hydrogen, which remains thus held by the grating, since 
the difference in hydrostatic pressure between the top and 
bottom of the «rating is not enough to overcome the capillary 
pressure at the top of the same. The capillary pressure is. 
however, very small, being about 1 cm. of mercurv, and 
corresponds to a very small supersaturation of hydrogen 
(about 4/3 per cent. of 2 per cent. — 0-026 per cent. of the 
volume of the liquid). When a current is passed, the gas 
deposited diffuses mstantly into the gas space. Experiment 
shows that none is lost within the limits of load required in 
practice. The gas in the thimble increases in volume and 
finally pushes a bubble out through the largest. hole in the 
grating. These bubbles ascend into the reading tube, each 
being only a fraction of a scale division, so that no discontinuity 
is observable. 

The practical realisation of this electrode gave much trouble, 
but clearly has abolished the source of error. I found that 


platinised platinum was not suitable for the grating, because it. 


did not vive a straight enough law between current on the 


Nevertheless, some of the hydrogen may still vet’ 


cell and voltage. I found that gold coated with rhodium black 
did do so. As rhodium is the most chemically indifferent of all 
noble metals, this was all to the good. I also adopted phos- 
phoric acid as the electrolyte. since it is the stablest of all acids, 
harmless when spilt, and non-poisonous. Tests showed that. 
such meters were accurate at high and low loads, when made 
in such a way as to ensure perfect chemical purity. 
In a former Paper in this journal* I described my work on 
the mercury electrolytic meter, and there described a method 
of testing for permanence applicable to electrolytic meters 


generally. It consisted in running at high overload and high 
temperature. Ifthe latter be about 100°C. a run of a few weeks 


without defect appearing is a guarantee for the permanence of 
the meter over a practically indefinite period of years. Every 
source of trouble (which can only consist in chemical change of 
some kind or another) is enormously increased in activity under 
such circumstances. Time has shown that predictions both of 
permanence and impermanence gained in this way have proved 
correct. Sir W. Ramsay adopted and confirmed this view by 
experiment, and the experts of the German Reichsanstalt 
likewise. The meter above 
described was submitted to 
this test with entirely satis- 
factory results. I have had 
an experimental tube works. 
running for some six months, 
the whole product being sub- 
mitted to a searching heat 
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Fic. 3.—ViEw oF METER. Fic. 4.—8HgowiNc METHOD OF RESETTING 


occur. This uniformity in manufacturing I regard as almost 
the best guarantee that there are no hidden unpleasant possi- 
bilities remaining. 

A word or two may be said as to the effect of temperature 
on the accuracy. The enormous backing resistance mmi- 
mises the change in the proportionality of the main and 
shunt currents owing to the change in electrolytic resistance 
of the cell with temperature. The backing resistance 18 about 
twenty times the apparent resistance of the cell. The pressure 
of the gas in the tube increases with increase of temperature, 
hut it cannot change in volume. and the amount dissolved by 
the liquid or the platinum black on the anode does not change, 
since the increase of temperature exactly balances the effect 
of the increase in pressure, by a well-known law. If, however, 
there is verv little gas in the reading tube, the hydrostatic 
pressure of this gas differs from that in the anode space by the 
height of the column of electrolyte. If the temperature be 
changed, both pressures are changed in the same proportion, 


* THE ELECTRICIAN, Vol. LX., pp. 279 and 319, Dec. 6 and 13, 1907. 
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and therefore their difference changes also. The reading will 
thus increase with rise of temperature to a very small extent, 
and diminish to the same extent with fall of temperature. 
Towards the end of the scale, this difference in hydrostatic 
pressure vanishes, and the last reading before resetting will not 
be subject to this error; previous errors, if any, being thus 
eliminated. 

The external appearance of a small house-service meter 
is shown in the wood-cut Fig. 3. The scale has 150 divisions ; 
the case is of pressed steel, which is fully as robust as the thickest 
cast-iron, and yet the whole instrument only weighs about 1 lb. 
Since the glass tube and its contents are so light it 1s practically 
unbreakable. It may be mounted upon a tramcar without its 
accuracy being affected in any way bv the vibration. Only the 
terminals are accessible to the man installing it ; tube shunt 
and resistance, together with their connections, are enclosed 
under the maker's seal. Resetting is accomplished by turning 
the tube case downwards slightly below the horizontal position, 
asin Fig.4. Thus no space above the meter is necessary, which 
is perhaps not without its advantage. 


A METHOD OF INTEGRATING THE AMOUNT OF LIGHT 
' RECEIVED FROM A VARIABLE SOURCE—FOR EX- 
AMPLE, THE SUN. 


BY H. STAFFORD HATFIELD, B.SC. 


The hydrogen voltameter described in the last article may be 
applied to the solution of a problem of some interest to 
meteorologists. One of the chief factors in climate, especially 
as far as it concerns living things, is the amount of radiant 
energy received from the sun in the form of actinic light. At 
present, the onlv record taken by observation stations of this 
important factor is the hours of sunshine. No measurement of 
the intensity of the same is made excepting in a few places, 
because the measurements require expensive apparatus and 
skilled attention. No measurements at all are made of the 
intensity of diffused davlight, as far as I am aware. 

What I presume would be of most interest to meteorologists 
would be the total candle-power-hours of daylight over spaces 
of time such as a week or a month, with possibly a separate 
record for sunshine and for diffused daylight. Records m any 
other form would probably be integrated or calculated in some 
way back to this. Experiments have convinced me that the 
required measurements can be carried out without any kind 
‘of skilled attention by combining the hydrogen voltameter, 


described m the last article, with the well-known photo-electric 


alkali-metal cells of Elster and Geitel. 

A cell of this kind consists of a glass bulb having on one half 
8 coating of sodium or potassium in a special form, connected 
with the outside by a sealed-in platinum wire. A second 
electrode in the form of a platinum ring is situated near the 
centre of the bulb, and is also connected with the outside. The 
bulb is filled with one of the argon group of gases at low 
Pressure, and hermetically sealed. When the alkali-metal 
surface is exposed to lizht, electrons are liberated in an amount 
exactly proportional to the intensity of the light received. If 
a voltage be applied to the cell, these electrons are all caught 
on the platinum ring, and a very considerable current passes 
exactly proportional to the light if the voltage is not excessive. 
It has been found possible for the first time to photometer the 
fixed stars of lower dimensions by this means. In daylight, 
the currents obtained are amply sufficient to be registered by 
means of the voltameter I have described, the reading thus 
obtained being proportional to the candle-power-hours received 
by the cell, 

The equipment for measurement thus consists of a small 
battery of fair constancy, e.g., dry cells or Meidinger, or a 
supply from a D.C. central station: a photoelectric cell. 
anda hydrogen voltameter. all connected in series. It would 
be easy to make a simple device using a two-metal strip for 
automatically switching out one voltameter and another in 
when direct sunshine occurs. The attendant has nothing to 
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do but read the meter once a week or so and reset it, and see 
that the battery voltage remains constant. A sensitive milli- 
ammeter: might well be included in the circuit, so that the 
constancy of the battery and cell could be tested from time to 
time by artificial light, such as a magnesium lamp, at night. 
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APPLICATION OF ELECTRICAL DRIVING TO EXISTING 
ROLLING MILLS.* 


BY L. ROTHERA, B.SC. 


Summary.—' The author considers the conditions which render the 
application of the electric drive to rolling mills desirable and the methods 
in which the drive may be best applied. Questions of economy. improved 
output, space and greater use of existing plant are also dealt with. 


— 


The subject of this Paper can best be dealt with by dividing it up 
into two parts: The conditions which render the application of the 
electrical drive desirable, and the method of application of the drive. 
Taking first the considerations which render the application desirable, 
there are, perhaps,four that are the most important—namely.cconomy 
of running, improved drive, considerations of space and greater use of 
existing plant. Whilst it is quite possible that any one of the above 
considerations may in itself prove sufficient to warrant a ¢hange over 
from a steam to an electrical drive, yet it is more often a combination 
of the four, together with other considerations not mentioned, which 
make the employment of an electrical drive the only one to be 
considered when a change is necessary. 

Dealing first with the economy of running-—that is, cost of power 
per ton rolled—the first main factor is the cost of electrical energy. 
This cost may vary from 0-Id. per unit to 0-7d., or more. The figure 
first mentioned has been, and is being, obtained where blast-furnace 
gas, coke-oven gas, or a mixture of the two is employed to drive gas 
engines for generating electric power, and the power thus obtained 
is used for driving the steel works plant by electric motors. In steel 
and iron works the question must often be considered as to whether 
a central station in the works themselves, driven either by gas, live 
steam raised by hand firing, steam raised from waste heat, or exhaust 
steam, is not the most economical method of obtaining the necessary 
electric power. The lowest figure for power in a steel works which 
has come to the author's knowledge is about 0-33d. per unit. and the 
highest is in the neighbourhood of Id. per unit. It is, of course, 
manifest that with the lower cost there is little. if any, advantage 
in putting down a central station in the works themselves to be 
driven by steam unless the necessary steam is available from waste 
heat boilers, as, even under modern conditions of steam-turbine 
drive and large central station capacity, say, of 1,000 kw. upwards, 
it is not possible to generate at a much lower figure than 0-3d., this 
figure covering all charges, including interest and depreciation, 
wages, oil, stores, &c., and no mill manager will want to be troubled 
with his own station when he can purchase power at practically the 
same cost from an outside source. When waste heat is available 
for raising steam, or exhaust steam can be employed, the conditions 
are quite altered, as when the coal cost, which represents usually 
over one-half of the total cost of power generation, ean be ignored, 
the cost of generation is so low that any works would be well advised 
to instal their own generating plant. 

The second factor on which the economy largely depends is the 
lay-out of the works. Let us consider the case of a works which 
originally started in a fairly small way, but which has extended very 
largely, and in which the boiler plant has remained centralised. The 
natural effect of this would be a very large number of long steam-pi pe 
lines, all of them acting the part of condensers, and probably a 
number of them leaking very considerably. These conditions will, 
to a large extent, hold even in the case of a works where there are 
several boiler stations. As against this wasteful condition must be 
takea the economical method of electric power transmission. In an 
old works, moreover, there will be a large number of auxiliary 
machines driving shears, saws, punching machines, &¢.. which are 
working under most uneconomical conditions, being nearly in every 
case non-condensing. and often almost indistinguishable when work- 
ing, due to the steam leakage taking place round them, Contrasting 
the case of a small motor drive, where the efficiency is practically 88 
per cent. and where power is being generated under the most econo- 
mical conditions, the gain in economy is enormous, and it is now an 
acknowledged fact that under anything like reasonable conditions 
of electric power cost the auxiliary plant in a mill is much better 
driven by means of motors. 


* Abstract of a Paper read before the Institution of Mechanical 
Engineers. 
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A third factor is the class of work done. As an instance of this, 
let us take the case of a sheet mill where the average power demand 
representa approximately one-third of the normal power of the 
motor, whilst the peak load represents practically 50 per cent. 
overload on the motor. Assuming the maximum overload which the 
engine would take to be 25 per cent., the normal horse-power of the 
engine would have to be chosen at 720 H.P. to deal with the peak 
loads, so that one-third load on the motor—namely, 200 n.P.—would 
represent only about 28 per cent. of the normal engine power, The 
efhciency of the motor at third load would be approximately 4 per 
cent. less than at full load, whilst the steam consumption of the 
engine would be increased at least 12 per cent., not taking into 
account the losses in the pipe-line, which are considerable, due to 
the fact that the steam piping has to be designed of sufficient capacity 
to take the full rush of steam to meet the overload condition on the 
engine. 

Under the question of economy must also be taken the cost of 
supervision of the running plant. In a large works where there are 
à number of engines, the running and oiling of the same becomes the 
task of a considerable number of men. This number can be very 
materially reduced where motor drives are employed, owing to the 
fact that, if properly designed, the motors will run for long periods 
without any attention whatever, and inspection once à day is all 
that is necessary. 

With regaid to the question of improved drive, it is an undisputed 
fact that a steady, uniform turning moment produces a better class 
of rolled material than is the case with a pulsating drive. Another 
feature very noticeable with the motor drive is the faster working 
consequent on the faet that, with the even turning moment, there 
is not the same tendency for the rolls to fail to grip the metal. Also, 
due to the overload capacity of the motor being in excess of that of 
an engine, the drop in speed whilst the metal is passing through the 
rolls is much less with the clectrie drive than with the steam drive, 
and, in fact, the amount of the drop can be regulated at will in the 
former case; this results in a higher average speed of rolling and 
consequent output from the mill. Again, in rolling-mill work, one 
of the essentials of the drive is that of a good overload capacity. 
The modern electric motor will take a momentary peak load up to 
100 per cent. in excess of its normal load witliout any risk of injury, 
and is thus enabled to pull a piece of metal through the rolls when 
an engine of the same normal power would fail to do so, with conse- 
quent delay and loss on the mill. The effect of this property of the 
electric motor is that, when making a comparison between the cost 
of an electrical as compared with a steam drive, it is not fair to take 
into account the same size of the steam engine and of motor. A 
larger nornial horse- power of the steam engine would be necessary 
to give the same maximum turning moment conditions which the 
motor would give. The effect of this increase in the size of the 
engine is to raise the normal horse-power as compared with tho 
average horse-power required, with resulting worse steam consump- 
tions, as is clearly shown above. In addition, larger steam piping 
would be necessary to enable the full overload to be carried, which, 
again, would prove an increased source of loss. 

Another point in favour of the electrical drive is the ease of 
starting and stopping the plant, so that in many cases it is found 
practicable when the mill is idle for short periods to shut the motor 
down, whereas it would not be considered in the case of a steam 
engine on account of the labour involved. A further feature, which 
is also in favour of the electrical drive, and the importance of which 
is perhaps only appreciated by those who are acquainted with the 
electrical drive, is the ease of determining for every pass the power 
being demanded to roll. Electrical instruments will show, with 
great exactitude, the demand for power at any moment, and it is 
possible by perhaps somewhat varying the draughting of the rolls, 
jn accordance with these readings, materially to reduce the energy 
consumption per ton rolled. It is not possible to take such readings 
in the case of a stcam-engine drive without a great deal of trouble, 
with the result that scrious losses may remain undetected. There 
is, moreover, the advantage that any increase in the power taken 
to drive the mill light can be immediately detected with the elec- 
trical drive, and measures taken to remedy the defect producing such 
an increase, 

Considerations of space are of particular weight in the case of works 
situated in the centre of the town where it may be desired either to 
put down new mulls, or to modify existing mills, to allow of larger 
operations being carried out, This condition is of such importance 
that in many cases it has been able to overcome the drawback of a 
heavy charge for power. When the size of a motor of moderate 
speed is taken and compared with the size of engine of the same 
power this advantage is very clearly seen. . . 

A case very often arises where a mill manager is anxious to enlarge 


the power of his driving engines, and the question then arises as to . 


how this is to be done. The case is one of an iron works where a 
proportion of the steam used is raised from waste heat boilers over 
puddling furnaces, and the remainder of the stcam required is raised 
by hand firing. Assume that the works has four rolling mills, 
consisting of à forge train, two merchant mills and a sheet mill, the 
mills being driven by two engines, one driving the forge and one 
merchant mill, the other driving the sheet mill and the other merchant 
mill. Let us take an output of 30 tons of puddled bars from the 
forge train, I8 tons of flats, rounds, &c., per turn from the merchant 
mill attached to this engine, 8 tons per turn from the sheet mill, and 
12 tons of rounds from this merchant mill. In order to obtain the 
above output, a total quantity of coal of approximately 1,980 tons 
per month would be used in the furnaces, and in addition approxi- 
mately 270 tons of coal under hand-fired boilers. Taking steam 
evaporation from the furnaces at three times the weight of coal con- 
sumed, the steam raised from the furnaces would be 13,300,000 Ib. 
per month, and from the steam under the boilers, assuming seven 
times evaporation, 4,240,000 Ib.—that is, the total quantity of steam 
per hour would be 30,000 Ib. The whole of this steam is at present 
being employed in driving the above two engines, steam hammers 
and a few small auxiliary engines. Suppose it was proposed to 
replace the engines by an electrical drive, the problem is to find out 
whether any economy would result. Under the above conditions of 
output it can be taken that the total number of units to roll the 
tonnage mentioned would be approximately 400 kw. per hour. In 
order to deal with this, and also the auxiliary plant, which would 
perhaps take 70 kw., a 500 kw. turbine would be installed. The 
steam pressure raised in boilers above puddling furnaces is usually 
very low, about 40 lb. per square inch, and under these conditions 
a steam consumption of approximately 20-1 lb. per kilowatt-hour 
would be necessary-—that is, the total quantity of steam required 
would be 10,500 lb. per hour. The amount of steam produced from 
the waste heat boilers alone is 23,000 lb., and, taking the steam 
required for the hammers at 4,000 lb. per hour, there is left available 
no less than sufficient steam to raise a further 400 kw., and at the 
same time give à saving in hand firing of 270 tons of coal per month. 
The above figures, which speak for themselves, and which are in no 
way exaggerated, show conclusively how under such conditions, by 
the installation of e'ectrical plant, an extremely large saving per 
annum can be made, and at the same time a very largely increased 
power rendered available from steam already existing. 

A point which should always be borne in mind is that, although 
an engine may be designed to be very economical indeed on full load, 
yet the conditions of a rolling mill are such that these conditions are 
practically never obtained, and the only fair method of comparing 
the electrical with the steam drive is to take, in the latter case, the 
cost of coal per annum, and not the steam consumption of the engine, 
and contrast this with the power cost of the motor. In comparing 
the system of drive to be adopted it must be recognised that con- 
tinuous current is the more costly where the energy has to be trans- 
mitted any distance. On the other hand, where variable speed is 
required, the employment of a three-phase motor presents very 
great difficulty, which can only be got over by the use of auxiliary 
apparatus. 

With regard to the method of application of the drive, there are 
four alternatives which have to be considered: A direct-coupled 
motor, a motor driving through gearing, a motor driving through & 
belt and a motor driving through ropes. Modern practice to a great 
extent has gone in favour of the direct coupled drive, even for speeds. 
as low as those required for a heavy sheet mill—namely, 32 revs. 
per min. Of course, in the case of merchant mills, where the speeds 
may vary from 100 revs. per min. upwards, the direct-coupled drive 
presents no difticulties, and the question of the difference in capital 
cost between a direct-coupled drive and a gear or rope drive has not 
to be so seriously considered as is the case in a very slow-speed drive. 
In a great many cases, however, the extra additional cost of the slow 
speed drive is more than counterbalanced by the gain in efficiency 
due to the absence of any form of transmission losses between the 
motor and the mill These losses are a heavy item in the yearly 
expenditure, as can be seen when the losses in the various forms of 
transmission are considered. ‘Taking the case of gearing, it can be 
assumed with a fair degree of accuracy that the losses taking place 
in a single reduction represent wbout 5 per cent. of the power which 
is being transmitted. In the case of a rope drive the percentage loss 
taking place in the drive alone is & somewhat moot point, some 
authorities giving the losses up to as much as 10 per cent., whilst 
others place the figure as low as 2 per cent. As, however, one of the 
first authorities on rope drives suggests that a figure of 5 per cent. 
is a good working figure, it is probably quite safe to accept this figure 
as being the correct amount to take into account. Special emphasis 
in the case of a rope drive must be laid upon the fact that the loss 
occurring in the ropes remains practically constant whether the 
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ropes are running light or transmitting power, ard the loss.can be | drive which has been suggested and employed in one or two cases is 


taken on the norma] power which the ropes are designed to transmit. 
In this respect, therefore, the rope drive is not as eflicient as a.gear 
drive, although it certainly provides a flexible medium between the 
motor and the mill. Another drawback in the case of a rope drive 
is the amount of space taken up, and the cost of upkeep of the ropes, 
which is very considerable. With regard to a belt drive, this form of 
transmission has not been very extensively employed in this country 
for this class of work, but it has been used to à somewhat greater 
extent on the Continent, and has been employed for powers up to 
1,800 H.P. normal and 3,600 H.P. maximum, with, it is believed, very 
satisfactory results. In order to show in a simple form the losses 
which may occur throughout the year due to transmission losses, 
a case is taken of a sheet mill with a normal power of 600 H.P. on the 
motor and an average power taken by the mill of 200 H.P. Assuming 
that the mill is working for 110 hours per week, and 50 weeks to the 
year. the losses in the case of a gear drive would be 5 per cent. of 
200 H.P.—namely, 10 H.P. for 5.500 hours—whilst in the case of a 
rope drive the losses would be 5 per cent. of 600 H.P.—namely, 
30 n.P. for the same number of hours. Taking the cost of power at 
4d. per unit, the loss in these two methods of drive as compared with 
a direct-coupled drive would be roughly £100 in the case of the 
gear drive and £300 in the case of the rope drive, representing, with 
à 10 per cent. interest on the capital outlay, £1.000 and £3,000 
respectively of extra plant. 

One of the first questions which arises when the conversion of an 
existing mill is contemplated is the length of time for which the mill 
will have to be shut down in order to make the change over, and it is 
imperative in most cases that this time should be reduced to a 
minimum. This consideration is one which, in a number of cases, 
lends itself to the introduction of a rope drive, as the foundations of 
the motor and the motor itself can be put down without interfering 
with the working of the mill, and the mounting of the rope pulley 
for coupling to the mill is very often a matter of quite a short time, 
and sometimes not much more than a long week-end. When apply- 
ing a motor drive to a mill an important consideration is the weight 
of flywheel to be adopted, and this is à matter which can only be 
satisfactorily decided through experience. It is not a safe method 
to assume that the flywheel, as fitted to the existing engine, will be 
satisfactory in the case of a motor drive, since, when an engine is 
overloaded, it will slow down until finally it will stall. A motor, 
of course, does not act in the same way, but has a pre-determined 
drop in speed from no load up to the maximum load which it can 
safely stand, and if this maximum load is exceeded the circuit- 
breaker or switch protecting the motor will operate, shutting down 
the plant. In the former case—that is, of the engine—the whole 
of the stored energy in the flywheel is available to pull the metal 
through the rolls in conjunction with the engine, whilst in the latter 
case, assuming a 20 per cent. fall in speed between no load and 100 
per cent. overload, only 36 per cent. of the stored energy is available, 
after which the motor ceases to drive, leaving only the flywheel 
stored energy. This is to some extent counteracted by the fact that 
the permissible overload on the motor will be 100 per cent. in excess 
of the normal power, whilst in the case of an engine the overload 
Will not be much more than 25 per cent., but it can generally be 
stated that the flywheel will require to be heavier in the case of the 
motor drive than in the case of the engine. The heavier the wheel, 
of course, the steadier the power demanded from the motor; but 
here, again, the question of cost is the deciding factor, and a fluc- 
tuating load will not prove harmful to a motor provided that the 
maximum peaks are not excessive. This is clearly shown by the 
success of the motors employed for reversing mill work, where they 
are coupled direct to the pinions and take the full power demanded 
by the mill. 

Another question which arises if there is some form of transmission 
between the motor and the mill, is as to whether the flywheel be 
placed on the high-speed motor shaft or be direct coupled to the 
slower speed mill. Modern practice in this respect has usually 
decided in favour of the flywheel connected to the mill, and this 
Would appear to be the correct solution of the matter, as, in this 
position, the flywheel absorbs the peak loads of the mill before thev 
ceme back on to the transmitting mechanism. "The cost of having 
2 large slow-speed flywheel is usually somewhat in excess of having 
2 high-speed smaller flywheel ; but the difference is not in many cases 
Very great on account of the fact that the full peak loads of the mill 
In the latter case have to be transmitted from the motor and flywheel 
through the gearing or ropes as the case may be. The size of the gearing 
and the number of ropes will have to be very materially increased 
to withstand this extra strain. As the ropes and gearing are usually 
admitted to be evils, the reduction of them to their smallest dimen- 
“ons is advisable, and this can be done by designing them to transmit 
only the normal power of the motor and allowing excessive mill peaks 
to ke taken up by the flywheel directly coupled to it. A form of 
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to mount the flywheel on the motor shaft, and to drive through a 
worm reduction gear on to the mill. This is a very interesting new 
departure, and time will show whether it possesses advantages over 
the better known drives. It would appear to be a very satisfactory 
method if a steady power is demanded, such as, for instance, a wire 
mill or cold roll drive in a tinplate mill, where there are no heavy 
peak loads to be taken up by the flywheel, but where the full power 
of the motor and flywheel has to be transmitted through such a gear 
it is to be seen whether it can be made of sufficiently strong design 
to give an efficient working life commensurate to the initial cost of 
the plant. 


MOTOR AND CONTROL EQUIPMENTS FOR ELECTRIC 
LOCOMOTIVES. 


We give below an account of the discussion on Mr. F. 
Lydall’s Paper on this subject, which took place at Manchester 
on March 10th. An abstract of the Paper appeared in Vol. 
LXXII., p. 844. 


Dr. E. RosENRBERG said the list of motors geared and gearless printed 
in the Paper showed the great difference between natural and forced 
ventilation. In motors of the order of 200 u.P., although the difference 
on the one-hour rating was slight. there was a great difference on con- 
tinuous rating. In some cases the difference was given as 25 per cent. 
The author had stated that liquid resistances were seldom used, but the 
speaker pointed out that on the Italian State Railways, where there were 
140 locomotives either in operation or under construction, giving a total 
capacity of over 300.000 H.P., liquid resistances were employed. Re- 
garding the use of forced ventilation on resistances, an interesting appli- 
cation was that on certain rack-and-pinion railways in Switzerland, 
where the energy developed by the train going downhill and running the 
motor as a generator, was consumed in resistances which were artificially 
cooled by means of a large fan mounted in the cab. 

Mr. Ald. WALKER said that one good case for electrification was the 
fact that while 60 to 65 miles per hour was considered only a modcrate 
speed for an clectric locomotive it was nearing the limit for the steam 
locomotive. Regarding standardisation, it was not a business proposi- 
tion to suppose that any railway company would spend hundreds of 
thousands of pounds in electrifying. only to find that in afew years it was 
necessary to scrap their system and adopt a better one. It was to be 
hoped that the question of standardisation would be very seriously con- 
sidered, 

Mr. P. P. WHEELWRIGHT said it was regrettable that the British manu- 
facturer was hardly mentioned in connection with railway electrification. 
and certainly the British railways were very late in taking it up. He 
agreed with Ald. Walker regarding the necessity for a scheme adaptable 
to the great variety of conditions in this country, and railway companies 
had no moncy to waste on experiments. 

Mr. W. Cramp considered the author's definition of the maximum 
torque desirable very unscientitic. In view of the enormous develop- 
ments in manufacture of worm-gearing it was diflicult to realise why 
electric locomotives were designed with reciprocating connecting rods. 
There appeared to be a slavish copying of the wheel diameter employed 
on steam locomotives, Why should the wheel diameter be Jimited * 
The North British Railway Co. had built an electric locomotive with 
steam boiler, turbine, condenser, dynamo, and motors all on one truck, 
one of the greatest advantages being simplicity of control. In such a 
case overhead equipment was entirely dispensed with, and the scheme was 
worthy of serious comparison with other systems. Referring to the 
authcr's remarks regarding the impaired radiating capacity of resistance 
grids when coated with aluminium paint, this view was not supported by 
expert evidence, and the speaker wished to have test figures in su pport of 
the statement. The centre of gravity of the locomotives illustrated 
seemed very high and liable to give trouble at curves in addition to 
necessitating extensive banking of existing tracks. The number of 
brushes employed on some of the motors was appalling, and it appeared 
that the brush bill might exceed the current bill. 

Mr. W. Maysury asked whether steel bands had been used in place 
of the usual cog-gearing or rods and levers. A Paper read recently 
before the Manchester Association of Engineers stated that steel belts 
were far in advance of gearing in life and efficiency, and for the same 
power the width of steel required was only half that of leather. It was 
interesting to know if motors had been tried with the shafts vertical, in 
order to get rid of the gyroscopic action on curves when running at high 
speeds. Worm-gearing could, of course, be used as suggested by Mr. 
Cramp. 

Mr. J. F. Morrert said that an increase in the power of a motor at a 
given speed could be obtained by an increase in. peripheral speed, this 
being obtained by an increase in gear ratio, The author had shown that 
with a locomotive loaded to its full capacity a large number of controller 
steps were necessary in order to minimise the torque variations; Would 
this not be eliminated to some extent by the way in which the tractive 
effort fel] with increase of specd up to about five or six miles per hour » 
Regarding the effect of inductive action on tramway motors, the speaker 
thought the acceleration would not be nearly enough to reduce the current 
during the period of the inductive effect, also since the inductive action 
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was greater on alternating systems, an alternating current motor would 
not give out as much power for a similar current as a direct-current motor. 
Automatic control was very good if it could be cut out as desired, and 
this could easily be arranged. : "T aV 

IB The AUTHOR, in reply to Dr. Rosenberg, said his view of forced venti- 
Jation was its influence upon the continuous-rating of motors. The 
ratio between one-hour rating and continuous rating for railway motors 
without forced ventilation was about 2—1, whereas with forced ventila- 
tion the ratio was nearer equality, and certainly there was much diffi- 
culty in explaining some of the figures bearing on this point. Liquid 
resistances were certainly used extensively on one or two tailway systems. 
Whilst it was correct to say that speeds could be increased by using elec- 
tric locomotives it was to be recognised that electric locomotives were 
not made to run above the moderate speed of 60 to 65 miles per hour. 
Whilst the steam locomotive would only do 38 miles per hour on a certain 
gradient the electric locomotives would do 55 miles per hour. Regard- 
ing the question of filtering the air used in forced vent ilation, this was not 
general practice, and it was to be remembered that the air in front of a 
railway train was comparatively good, and only the air following the 
train which contained dust and dirt. The skidding point objected to by 
Mr. Cramp, was a very desirable feature, as it limited the power of the 
driver to overload the motors. The whole point of course was the ques- 
tion of the coefficient of adhesion between wheels and track, and it was 
practical to say that motors designed to give an acceleration of one-third 
gave all that was necessary. Regarding the use of worm-gearing, 
designers used motors in which the peripheral speed was worked right 
up to the maximum, and it was a question as to whether worm ge aring 
would bring this result. Single-spur reduction gearing was usually 
sufficient to mect all the requirements of the case. The wheel diameter 
was arrived at by deduction from the speed of the locomotive and the 
maximum crank velocity, which was usually about 550 revs. per min. 
The author did not think that the turbo-clectric locomotive would enter 
into serious competition with the locomotive supplied from an inde- 
pendent power station. The centre of gravity of electric locomotives was 
usually much lower than steam locomotives. Whilst it was an obvious 
disadvantage to have so many brushes as indicated in some of the types 
of railway motors, the author did not consider that the renewals would be 
a serious matter, and with the large single-phase motors employed on 
railway work the brush gear had as a whole been very satisfactory. The 
author had no experience of steel belts, but ventured to state that with 
such irregular working as demanded of electric locomotives they would 
not be likely to give good service on account of slipping. The gyro- 
scopic action referred to was too slight to be of any importance. The 
self-induction of motors was only mentioned in order to show that it was 
not to be taken into account with railway motors starting on severe 
gradients. 
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KERRANTI-WAIERS’ FEEDER PROTECTIVE GEAR. 


We were recently permitted to inspect a very interesting form of 
feeder protective gear, which has been invented by Mr. Eric G. 
Waters, sales engineer of Messrs. Ferranti Limited. It is being 
placed on the market by that company. This gear is primarily 
intended for the protection of two or more feeders in parallel. It 
has been working for some time in experimental fashion on the 6,600- 
volt mains of the St. Marylebone Borough Council electric supply 
and, by the courtesy of Mr A. Hugh Seabrook, a demonstration of 
the system was recently given to a number of engineers by Mr. 
Waters. Its capabilities were then abundantly demonstrated. The 
accompanying diagrams and description which we give below will 
give some idea of its main features. 

In general it may be said that the operating transformers and 
relays used on this system are so arranged that should a fault occur 
on any one of the feeders working parallel that feeder is immediately 
cut out of circuit, leaving the sound feeder or feeders to continue the 
supply. The operation of the system is independent of any pilot 
Jeads or split conductors, and it was shown that certainty of action 
is irrespective of the position of the fault. Fig. 1 shows the arrange- 
ment adopted for demonstrating the capabilities of the apparatus 
Current was supplied from the St. Marylebone power house in Rich- 
mond-strect at 6,600 volts three phase through the Manchester- 
square sub-station to the Rathbone-place sub-station. Artificial 
faults were put on the system in the way shown. The arrangement 
of the protective apparatus is shown diagrammatically in Fig. 2. 
EE oL uu a eras ome esie 
< E p i 'se current transformers (which 
are shown in Figs. 2 and 3) have each two secondary windings. One 
pair of secondaries is coupled in opposition and in series with — il 
ofa relay. The other pair is coupled * in assistance ” and i | is 
with a second coil in the relay. This instrument is really bà A te 
reverse power relay in which the voltage coil is replaced byac a e 
coil, as shown in detail in Fig. 4. When this relay o UC M Ph 
pletes the trip coil circuit of an oil switch in one or Pd as i a 
in question, cutting out from the power house end thet: i nie p 
The current. transformers are of the simple 5 e fau ty cable. 

mo Pep | of the simple ring tvpe to slip over or 
bvild round the complete cable leaving the ar i : 
g the armouring, &c., untouched 


THE ELECTRICIAN, MAY 22, 


1914. 


\\ 


77 Assuming now a three-phase system with the neutral point earthed, 
under allfhealthy conditions, the vector sum of the currents in the 
cables being zero, the cutrent transformers are unaffected. When 
a fault"occurs, the return of current via “ earth " upsets this con- 
dition,’thereby inducing E.M.F.s in the secondary windings. If the 
fault has occurred beyond the section in question, this condition of 
unbalance will be equally shared by all the cables in parallel, in which 
case no current^will flow from the secondaries in opposition since the | 
E.M.F.s will be equal and opposite. 1f. however, the fault occurs 
on feeder No. 1 a greater proportion of current will flow through -it 
than the others. This induces a higher E.M.F. in the corresponding 
current transformer secondaries, which means that the secondary 
winding corresponding to No. l feeder will overcome that corre- 
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sponding to No. 2 which is connected in opposition. This causes the 

current to flow through one coil of the relay. Current will also flow | 
in the other secondaries since they assist each other; thus currents 
of certain definite phase relation flow through the two coils"of the 
relay causing it to operate in a certain direction. If now the fault | 
be on No. 2;feeder, the current in the opposing secondaries will ,be | 
reversed, but the current in the ` assisting secondaries ` will remain 
unchanged in sign. This, of course, causes the relay to operate in 
the other direction. 

The fact that discrimination is obtained without the introduction 
of the voltage to the system is, of course, of the first importance, ^ 
since the pressure may fall to a negligible figure on the occurrence of 
a dead-short circuit. The above arrangement of apparatus is the 
most general that could be used and is equally applicable at the sub- 
station end of the feeders so long as there is an alternative source of 
supply to that sub-station, for instance, through a ring main or a 
third feeder in parallel or through some other form of intercon- 
nection. If there is no alternative path (as in the case demonstrated 


Fic. 3.—FAULT CURRENT 
TRANSFORMER. 


Fig. 4. —RELAY FOR SUPPLY 
END. 


at St. Marylebone) another arrangement is provided for the sub- 
station end, as shown on the right-hand side of Fig. 2. In this case 
the relay includes a voltage coil, this coil being connected across the 
remaining two phases of the system to the particular core of the 
feeder on which the current coil works. As long as the system 18 
operating normally there is balance between the two current coils 
and the relay does not tend to operate. When a fault occurs, the 
current in the faulty feeder reverses. The E.M.F.s of the two relay 
transformer secondaries being now “ in assistance,” current flows 
through the current coils of the relay. Under this condition, these 
two coils repel each other and, being on a dead centre, are in a state 
of unstable equilibrium. The effect of the voltage coil is to hold one 
current coil against its stop and to force the other away. This is the 
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«controlling force for an instant only, for as soon as one current coil 
thas moved off the dead centre the repelling action of the other current 
coil completes the movement with a certainty proportional to the 
«severity of the fault even though the voltage of the system fall to zero. 

A very pertinent question from one of the assembled company re 
the balance of current in the cables was answered in a most con- 
vincing manner by Mr. Waters causing a fault to be put on a cable 
actually inside the sub-station. Notwithstanding the apparent 
-equality of the impedance of the two paths from the power house to 
the fault, the gear disctiminated perfectly. Apropos of this test he 
.also explained an exceedingly simple method of ensuring automatic 
‘balance between the feeders. So far, however, this has not been 
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‘found necessary in actual working. It is claimed for this system 
that it is simple, efficient, low in first cost and easily installed. 
Further, that there is little to get out of order and that, depending 
ag it does on the current rather than the pressure for its operation, 
‘the forces operating the relays increase with the severity of the fault. 


THE METROHM. 


The evolution of the Metrohm insulation testing set, recently put 
«upon the market by Messrs. Everett, Edgecumbe & Co., is not without 
ánterest as showing the gradual development of a measuring instru- 
ment which has been more than 12 years `“ in the making." It was 
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as long ago as 1901 that the prototype of the Metrohm first saw the 
light, having been designed primarily for the measurement of the 
resistance of carbon filaments in a glow-lamp factory, for which 
purpose the first instrument turned out was used for a great many 
years, 

Fig. 1 shows the arrangement then adopted in diagrammatic form. 
The connections were those common to nearly all ohmmeters, the 
upper coil carrying a current proportional to the voltage and the 
lower coil one inversely proportional to the resistance under test. 
The polar extensions were so shaped that the control exerted upon the 
former coil depended on its angular position, this latter being, con- 
‘sequently, a measure of the resistancé under test and that indepen- 
dently of the pressure. By appropriately shaping the pole-pieces 
almost any desired range and form of scale could be obtained. Sub- 
sequently, when it came to adapting the instrument to the measure- 
ment of high resistances, and particularly of insulation, it was found 
that a very considerable simplification was possible, and the instru- 
ment illustrated in Fig. 2 was evolved in 1906. It was found, in fact, 
that the upper pole-pieces (Fig. 1) could be so far cut away that they 

ame mere appendages to the main pole-pieces. The upper iron 
core also could be omitted, with advantage, in the case of high range 
Ohmmeters The instruments constructed at that time were 
designed principally for workshop testing by means of the supply 
pressure, and it was not until early in 1912 that Messrs. Everett, 
Edgecumbe & ('o. decided to include a portable generator and to 
Place the set on the market in a form specially adapted to the 
‘requirements of installation work. The “Metrohm” shown in Fig. 3 
u3 the outcome of this decision. 


While the main principles involved in the design romain the same 
as in the instruments already described, the details have, needless to 
say, undergone very considerable alteration, partly in order to adapt 
the Me‘rohm to the conditions to be met by an instrument for 
insta 7.2 work, but still more through the introduction of the very 
numerous improvements made possible by the advance in instrument 
manufacture which has taken place during the last few years. The 
Metrohm consists, as will be gathered from Fig. 3, of an ohmmeter 
and generator combined in one case, the generator in the standard 
pattern giving 500 volts while the instrument is scaled up to 50 
megohms. In spite of the very modest dimensions of the case, the 
scale is nearly 5 in. in length and of extreme openness, while the 
indications are entirely independent of the generator pressure. Two 
most important features of this test set are its small size and light 
weight. It measures only 7 by 8 by 9 in., and weighs but little over 
16 lb. complete with generator. The generator is of special construc- 
tion, giving a very large capacity with minimum weight. The 
armature runs in particularly robust ball bearings, and is further 
provided with a ^" free-wheel" attachment to prevent possible 
damage through rough handling. 

A consideration which has been kept to the fore in the design of the 
Metrohm is that simplicity, robustness and ease of reading are of 
paramount importance in an instrument which, of necessity, often 
falls into the hands of comparatively unskilled users Amongst 
minor features, which, however, in the end came to be of considerable 
importance, may be mentioned the boldness of the pointer and scale, 
the "snappyness" of the roading, whereby considerable time is 
saved, and, above all, the fact that when the cese is locked, not only 
is the glass protected from damage, but it is quive impossible for any 
unauthorised person to so much as turn the generator handle. As 
a result, the instrument can safely be left without any fear of its being 
tampered with. For case of carrying a shoulder strap can be pro- 
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vided, or, if desired, a leather carrying case. Besides the standard 
range of 50 megohms and 500 volts, a number of others, such as 
1,000 megohms at 1,000 volts, can be supplied. Morcover, instru- 
ments adapted for workshop or switchboard use are constructed for 
the measurement of resistances of any value from thousands of 
megohms down to small fractions of an ohm. 
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MODERN ELECTRIC ROLLING MACHINERY. 


The application of the electric motor to the work of 
driving rolling mills is a problem that has now been before 


the engineer for a number of years. In the first instance it 
appeared to be a very formidable problem, so many were 
the requirements of the mill manager and so serious and 
incaleulable the stresses to which the machinery is sub- 
jected ; but, none the less. in this field. the electric motor 
seems likely to prove its adaptability eventually to 
displace most of the make-shift compromises which have 

in the past provided the driving force of the rolling 
mill. But though much has been acconiplished, much still 
remains to be done and to be simplified. It is a curious fact 

that in this country a great deal of work of the kind has been 

done, yet comparatively few details have found their way into 

the public prints with reference to the results obtained or the 

class of electrical machinerv that has been installed. Papers 
have been published from time to time in the English 
language on this subject. but they more usually refer either 

to American or German practice, with regard to which a 

good deal of information 1s to be obtained from a number 

derived from British 

practice is, however, given In a Paper (of which an abstract 

appears in the present issue) which was recently read by 
Mr. L. Rornera before the Institution of Mechanical 

Engineers. 

Rolling mills of the reversing type present rather com- 
plicated problems, more so than those of the non-reversing. 
kind. The ingot is found by experience not to be in the 
rolls more than one-fifth of the total time, which means that 
the fluctuations in the power required are very great. Thus, 
one well-known method of meeting the difficulty employs 
heavy flywheels, and out of this have grown several sub- 
sidiary systems. The Ilgner method has been employed 
to a very large extent, in spite of protests against 1t8 


Some information 


apparent complication and its heavy cost. 

In the Paper by Herr H. WINTERMEYER, of which we- 
also print an abstract in this Issue, a very good résumé 
is given of the present state of the question in Germany. 
There we find an undoubted tendency to oust the system 
of direct current as the source of supply, a tendency which 
is alleged to be due to a variety of causes, and which has 
operated in spite of the undoubted advantages that, here 
and: everywhere else, can almost be said to be the sole - 
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heritage of the direct-current motor. Thus, continuous- 
current motors of this type are easily regulated as far as 
Speed is concerned, but against this must be set the fact 
that distances are often great, when we consider the relative 
positions of power station and rolling mill. But though for 
various reasons, which may, perhaps, prove in the end to be 
merely passing waves of something little better than 
fashion, the supply of power to rolling mills in Germany 
does not in general take the form of direct current, in the 
most modern installations, at any rate, this does not mean, 
euriously enough, that the direct-current motor is not used. 
Often enough, and in many of the best-known instances, 
this kind of motor proves its vast flexibility and its undoubted 
capacity for speed regulation and reversibility bv acting as 
a kind of intermediary between the main polyphase motor, 
which receives the supply of power from the mains, and the 
mill. A direct-current motor in connection with a direct- 
current dynamo, taken in conjunction with a polvphase 
motor, completes in bald outline the essence of manv a well- 
known Ilgner installation, as will be noted from reading 
Herr WiNTERMEYER's Paper. Thus, for one reason or 
another, the German engineer has largely made up his mind 
that recourse must be had to a polyphase network. At 
frst the question of speed regulation in this connection 
seemed as if it would be none too easily solved, but 
necessity is the mother of invention, and the result is to be 
seen in @ number of svstems, each one seemingly more 
ingenious than its predecessor. The speed of the rolling 
mill and the torque that is applied through the motor can 
thus be varied in a suitable manner, without wasting a 
large amount of valuable energy in resistances, which was 
one of the earliest and crudest plans suggested for the 
solution of the matter. 

There are few things that require so much expert know- 
ledge as the installation of electrical machinery for rolling 
mills, and the knowledge which the expert possesses is 
largely of the empirical kind. Each particular mill has 
its own special practice in matters of temperature and speed ; 
obviously the amount of power and the working conditions 
depend on a knowledge of such things. The temperature 
near the rolls is often very high, especially in summer ; 
this affects electrical design. The air is full of dirt, metallic 
particles and other things that can be generically included 
under the term “mess”; this, again, must be guarded 
against if stoppages and repairs are to be avoided. There- 
fore the working conditions themselves introduce many dis- 
turbing factors, and though there is nothing that is now 
experimental or untried in connection with such an installa- 
tion, and though working results can be predicted with 
some confidence, the mill manager not unnaturally feels he 
Must exercise a certain conservative caution. All the 
experience that has been amassed is that of the last 10 years 
or so, and the steady rate at which the electric drive is being 
extended to work of this sort seems to show that soon no 
manufacturer will be able to regard himself as abreast of 
the times unless he has discarded methods which have come 
down to him from his ancestors. 

At one time it seemed that the Ilgner system was 
likely to have the field to itself, but now other rival 


methods certainly claim a share of attention, and are alleged: 
by some to be both cheaper and more efficient. There are also 
other questions that may be considered to be without the 
sphere of the electrical expert, and one of these is whether 
the reversing rolling mill is either advisable or necessary. 
The reversing system has many attractions, partly because 
under certain conditions it results in a saving under the 
head of labour ; but if it were given up the electrical problem 
would be vastly simpler. Still, at the momeiit, practice seems 
to be moving rather in the other direction, and the elec- 
trical engineer has prepared himself to meet the most 
exacting requirements of the manufacturer. It is only to 
be hoped that the many solutions of the problem which he 
has provided will not be regarded as so manv excuses for 
doing nothing. It has before now been alleged that, as no 
one solution seems to meet all the requirements of a manv- 
sided problem, it may be well to wait till there is some sort 
of unanimitv among the experts as to the course recom- 
mended. Happilv reference can be made to a large volume 
of work that has been carried out on a number of svstems,. 
and there should be no difficulty in choosing the best 
for any particular case. 


REVIEWS. 


(Copies of the undermentioned works can be had from Tug Er gcTRICIAN Offices, post 
free, on receipt of published price, adding 3d. for books published under 2s. Add 
10 per cent. for abroad or for foreign books.) 
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Overhead Electric Power Transmission : Principles and Calcula 
tions. By A. Stitt. (New York: McGiaw-Hill Book Co.) Pp 
x.+310. 12s. öd. net. 

One is so accustomed to regard the United States of America as 
leading in the domain of long-distance power transmission that 
any book written by an engineer familiar with American practice 
on this subject may be expected to contain useful information, 
and this expectation is fully realised in the present instance. 
The author 1s not onlv an engineer, but a teacher of engineering, 
and consequently well schooled in the art of expressing his 
thoughts in clear language. Moreover, he never loses sight of 
the practical object with which such a book is written, and he 
frequentlv illustrates theoretical reasoning with the experience 
of one or the other of the large power companies operating in 
America. Neither does he fall into the error of considering 
methods of working and principles of design adopted bv a suc- 
cessful undertaking as the guides to be invariably followed, 
but he lavs stress on the necessity to work out each problem on 
its own merits, and he advises the engineer not to hesitate 
leaving established practice if by so doing he can improve his 
design. As an instance of this kind of engineering courage he 
mentions the case of the Madison River Power Co. whose 
engineers have, after mature consideration of all the circum- 
stances, taken the heroic step of discarding the generally 
adopted steel towers in favour of wooden poles for a 50,000-volt 
three-phase line with an average span of 300 ft. and occa- 
sionally 500 ft. The timid engineer, who only knows how to 
copy, would predict disaster, yet this line has been at work 
without a hitch for some years. 

In the preface the author lays stress on the economic side of 
the problem ; he points out that it is not always the cheapest 
line which should be chosen, but rather that design which will 
give the best return for the expenditure, and be least liable to 
loss of revenue from interruption of service. 

The treatment of the scientific part of the subject is simple, 
so that no great mathematical knowledge is required to follow 
the author's reasoning. Most problems are treated vectori- 
ally, and where analysis is used it 1s of an elementary character, 
This is certainly an advantage, but sometimes the rigid exclu- 
sion of the caleulus is apt to make the reasoning unconvincing 
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In this connection a 
114. The 


vincing him that the conclusion is right. 
misprint may be mentioned which occurs on p. 


TEE C L 
natural impedance of a line 1s not ah i’ but J C 


The introduction of a new unit for force on p. 196 is neither 
‘necessary nor specially convenient. We have the lb., the ton 
and the kilogramme. Engineers are accustomed to define 
stress in a material in terms of tons to the square inch, and it is 
not very obvious why the author could not conform to this 
‘custom. He uses instead the expression ` kilo-lbs. per square 
inch." Quite an unnecessary innovation, and, moreover, 
confusing, since the letters '* kilo " are often used in abbrevia- 
tion for the kilogramme. 

The chapter on lightning arresters is well worth reading. 
On the whole, the author favours the guard wire if it is put high 
enough to include all the transmission cireuits in an angle of 
60 deg. When discussing multiple gap arresters he mentions 
the use of high-resistance shunts, but says nothing about 
Moligniano's method of using condensers in shunt to equalise 
the fall of potential along all the elements. The importance 
‘of condensers to soften the impact of a steep wave-front is 
duly pointed out, and from the general tone of the author the 
reader will draw the conclusion that of all the various appli- 
ances which have been suggested or used to protect lines and 
machinery from the effect of surges, the condenser is after all 
the most reliable. 

When discussing the corona the author makes a very in- 


teresting suggestion. He points out that in lines working at 


very high pressure, where even under normal conditions the 
Jine is not far from developing a corona able to dissipate a large 
amount of energy, damaye done by surges is not nearly so 
frequent as in lines working at lower pressure. The corona acts 
as a kind of safety valve, and lets the energy carried by a surge 
escape into the air. | 

The Thury continuous-current series system has a chapter 
devoted to it, and we are told that at present there are 15 such 
plants at work on the Continent, besides the one Mr. Highfield has 
put up for the Metropolitan Company in London. The author 
thinks that in the present state of the art there is no difficulty 
in dealing with 400 amperes at 5,000 volts on one commu- 
tator. Each machine would thus be a unit of 2,000 kw., and 
two might be driven one on each side of a steam turbine. 
Using 12 such sets we get a line pressure of 120,000 volts and an 
output of 48,000 kw. The author seems to think such a plant 
feasible, and so will most engineers whose judgment is not 
clogged by the habit of thinking that only what has been done 
many times before may safely be done again. 

_ The mechanical principles of transmission lines are treated 
jn two chapters, and also here the method of presenting the 
essentials is devoid of abstruse mathematics, but is neverthe- 
less scientific. The author follows more or less well-established 
methods as regards the statics of poles, the determination of 
sag and stress, the eflect of temperature, the relative merits of 
copper and aluminium, the design of poles and towers and 
various cognate matters. In appendixes are given some elec- 
trical and mechanical calculations and two model specifica- 
tions, one for a transmission line with wooden poles and the 
other for one with steel towers. The book is so good, both in 
literary style and contents, that it deserves a place in every 
electrical engineer's library. GISBERT Kapp. 
"cuc uc M I ea ete 
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"This is especially the case where the author discusses the velo- 
city with which an electric wave travels along the line. It is 
simply impossible to represent mathematically certain natural 
phenomena without the use of the calculus, and if an author 
attempts to do so he only bewilders the reader without con- 
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number of mechanical analogies. There is no doubt that the 
‘man in the street ” is very interested in the subject, and looks 
very worried as he tells you that he does not understand how 
wireless telegraphy works, although he accepts radiant heat 
and light as à matter of course, and shows no curiosity as to 
their nature. Although in the book under review the subject 
is made as simple as possible, we doubt very much whether 
anyone without a certain amount of elementary scientific 
knowledge would get very far before being bewildered and 
disheartened by the strange terms which are necessarily em- 
ployed. To anyone, however, with a general idea of elemen- 
tary science this little book may be recommended. 

It is divided into six chapters, dealing respectively with (1) 
the ether, electricity and electrons ; (2) electric oscillations 
and electric waves ; (3) transmitters and sending ; (1) receivers 
and reception ; (5) transmission over land and sea; and (6) 
wireless telegraphy and telephony in practice. 

The author's explanation of the production of beats 'n tuned 

coupled circuits or pendulums appears to be based on a peculiar 
misconception. Hesays: “We should find that each pendulum 
was alternately swinging a little faster and a little slower than 
‘ts own natural free rate of vibration. When it is acting as the 
driving pendulum, and giving up energy, its own rate 18 
retarded, and when it is acting as the driven pendulum, and 
taking up energy, its own rate is accelerated. Hence, in such 
a pair of equal coupled pendulums, we have two rates of 
vibration present," presumably jumping from one rate to the 
other at the moment of maximum or minimum amplitude. lt 
is rather startling to find that Prof. Fleming holds such a view 
as to the cause and nature of the two rates of vibration present 
in coupled circuits. 
In explaining the transmission of electromagnetic waves over 
long distances, Prof. Fleming refers repeatedly to the absorption 
due to the want of transparency of the air, and explains 
‘freak transmissions " as being " due to some exceptionally 
transparent condition of the earth's atmosphere." This was 
certainly the idea which first suggested itself as an explanation 
of the daylight effect, but we know of no experimental verifica- 
tion or support of this simple explanation of the difference 
between day and night sending and of freak transmissions. It 
is a subject, however, on which one dare not be dogmatic. 

The umbrella aerial formerly in use at Nauen, and described 
on p. 262, has been replaced for long-distance work by a 
horizontal antenna supported by a number of masts. 


41 1 
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We note a misprint on p. 18, where 400 should be i9? u 


otherwise the book is very free from such errors. The diagrams 
are generally good, but this cannot be said of Fig. 31, in which 
the + and — signs referred to in the text have been obliterated. 


G. W. O. Howe. | 


Local Legislation in 1913. Compiled and arranged by F. N. Keen, 
LL.B. (London: W. Southwood & Co.) Pp. xxiv +324. 10s. 
net. 

There is a fiction that every person is supposed to know the 
law, but the output of modern publie and private legislation 
is so great that it is bevond the powers of any person, no 
matter how well instructed and how diligent and industrious 
he may be, to keep himself acquainted with the whole of the 
legislative changes that are effected annually. In recent years 
there has been a great extension of municipal activity, and this 
has caused a corresponding increase in the number of local 
Bills. Some of the more important local authorities promote 
Bills in each Parliamentary session, and many Corporations 
are before Parliament every second or third year. Frequently, 
these Billa deal with a most miscellaneous group of subjects, 
such as electricity, tramways, gas and water supply, finance 
and rating, sanitation, public buildings, markets, streets, town 
planning, &c. 1t will, therefore, be seen how difficult it 1s to 
keep in touch with the trend of modern local legislation, and 
consequently all those who are interested in municipal ad- 
ministration and local self-government must be grateful to 
Mr. Keen for publishing bis useful work. 

Mr. Keen, who is a member of the Parliamentary Dar, and 
is an authority on tbe subject of private legislation, has com 
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piled the present volume on somewhat similar lines to those of 
his work on “ Local Legislation, 1909 to 1911," and the “ Local 
Legislation Supplement for 1912." He has grouped under 
convenient headings most of the provisions contained in private 
Acts, obtained by Provincial Corporations and Urban Dis- 
trict Councils in England and Wales, which were considered 
by the local Legislation Committee of the House of Commons, 
but Acts relating to Scotland, Ireland and the City and County 
of London are excluded. Of the 15 parts into which the book 
js divided parts IX., X. and XI. relate to electricity supply and 
tramways, and judging from the careful manner in which these 
parts have been compiled the whole book should prove invalu- 
able to town clerks, officials of local authorities, &c. There 
is a very complete index which enhances the value of the work. 


THE COMPULSORY PURCHASE OF ELECTRICITY 
UNDERTAKINGS.* 


Summary.—In this series of articles the harmful effect of the com- 
qpulsory purchase of electricity undertakings by municipalities is con- 
sidered, more particularly in regard to London electricity supply. 
Article I. deals with the relation of private enterprise to progress as shown 
by the various public utilities. In Article II. the reward of private 
enterprise is discussed, and it is pointed out that this reward, as measured. 
by dividends, is by no means as large as is often supposed. In Article III. 
the fallacy of municipal trading is discussed, emphasis being laid on the 
danger of permitting the Government or a municipality to have a 
monopoly, such danger being greater than in private enterprise. This 
danger is well exemplified in the history of the National Telephone Co. 
Article IV. is a brief history of the London electricity supply companies. 
In Article V. the effect of compulsory purchase looming in the near future 
is shown to cause necessarily a less active policy than would other- 
wise be the case, and increasing difficulty in expansion. Likewise the 
effect of compulsory purchase in the near future is shown to cause & 
restriction of capital expenditure, and is illustrated by reference to the 
last few years of theexistence of the National Telephone Co. It is shown, 
further, that working under municipal control cannot be so efficient as 
private enterprise. In Article VI. various alternatives are considered. 
These are the '* mixed " type of undertaking as found in Germany : the 
control of dividends, as in the case of gas companies; and the working 
under control of an independent authority. This last is found to be 
extremely successful in America, and is suggested as a solution of the 
present difficulty in London electricity supply. 


VI.—ALTERNATIVES TO COMPULSORY PURCHASE. 


. Having reached the conclusion that purchase of the electric 
lighting companies of London by the London County Council 
would produce a very undesirable state of affairs, let us con- 
sider what other course may be taken. If we desire to discard 
compulsory purchase and municipal trading we find there are 
Various alternatives open to consideration. 

.In Germany, for example, it is now recognised that muni- 
cipal working, pure and simple, is unsatisfactory, and on that 
account recent years have seen a very considerable reaction 
against municipal trading. The difficulty that has been ex- 
perienced in municipal working has been that municipalities 
are too much tied to existing methods ; that the best managers 
cannot be secured with only municipal pay ; that town councils 
show a lack of technical understanding ; and that undue pres- 
sure may be brought upon municipalities to provide tariffs of 
an unremunerative kind. There is liable also to be a certain 
Jealousy between the smaller and larger communities, with the 
result that the smaller prefer to enter into contracts with 
Private concerns rather than with their larger neighbours. 


"* MIxED" ENTERPRISES. 
. This failure of municipal enterprise has brought about what 
is known as the “ mixed type" of concern, which is run on 
company lines, but in which the shares are held largely, and 
sometimes exclusively, by the municipalities, which also have a 
Voice in the management. As an instance of this kind, we may 
take the Rheinisch Westphalische Electricitatswerke. This 
Company started in 1898 when the municipality of Essen gave 
Up the idea of erecting electricity works, and concluded a con- 
tract with the firm of Lahmeyer & Co. The municipality was 
entitled to purchase the concern on certain terms. For 
* Article 1, appeared on April 17, p. 62, Article II. on April 24, 


je Article ITI. on May 1, p. 146, Article IV. on May 8, p. 186, and 
Aride V. oa May 15, p 2:9, : 
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example, the price was to be calculated (at the Company's 
option) either m accordance with the profits earned or in 
accordance with the book value. In the former case the pur- 
chase price was to be calculated at 25 years’ purchase (25 times 
the average net profit over the last three preceding years) ; in 
the latter case the purchase price was to be 10 per cent. above 
the total capital outlay less the ordinary writing off. These 
terms compare favourably with the indefinite terms usual in 
this country. ln a few years the activities of the Company 
became very much increased, being extended to three power 
stations on the right bank of the Rhine, to large networks and 
with controlling interests in certain undertakings on the left 
bank. The Company has made various contracts with rural 
district councils, whereby it undertakes to supply such dis- 
tricts at fixed maximum rates, in consideration for which the 
district councils place the publie thoroughfares at the Com- 
pany's disposal, and offer their mediation in all negotiations 
with local committees, &c. ; further, they undertook to supply 
the credit necessary for the construction of the system. In 
1908 the Rural District Council of Essen decided to acquire 
shares in the Company, and other district councils followed 
this example, such shares being acquired from private holders. 
The arguments put forward for this action were the desire to 
acquire an additional influence in the Company, and to par- 
ticipate in the Company's profits. In 1910, when the Com- 
pany's capital was increased these councils availed themselves 
of their right to participate in the new issue. 

From a diplomatic and consular report published on the 
subject by the Foreign Office last year we take the following 
list of shareholders of the Rheinisch Westphalische Electrici- 
tütswerke, showing the extent to which shares are held in this 


company by municipalities :— Nomtasiohelding: 


Municipalities. Marks. 
joo e T" 4,725,000 
Mülheim - casse ena oe cw RuewoSsen Sea epe TETIS 1,000.000 
Gelsenkirchen 22s deosece en Euren Vou Y prava eh Ra 500,000 

Rural Districts. 
loco rS 787,000 
Vnuogeem lm P vcsreviees ese E 787,000 
Duislaken 1:5: xot SEA E eh wees 680,000 
Cole rennari sexa des cus tues Quebec nud anas 500,000 
Mettmann iieterescdie ga EI SPERA a RON VR EN EN 200.000 
Rein DAC ues oiictssc duros eor wean pese rue ee ee ean 500.000 
Geldem Sots eee odes iei iru enc DP XMexex eu aM Medus 500,000 
NEVE 2 tcI Dp m 500,000 
Kempen oae euec cxt a Qi eua eux tx d Eaa 500.000 
MOTS erect bcH T 500.000 
REGS qe ——Á—————— 500,000 

Communities, 

Altenlosen aeos aeneon n Que eU NE CERES UNS 250,000 
Hermülheim «3 suoceoouek dio uas eiud i osa cea iT 250,000 


. In this way public shareholders hold between 30 and 40 per 
cent. of the share capital of M38,000,000. Among the 21 mem- 
bers forming the board, 14 are representatives of public share- 
holders. There does not appear to be any understanding 
between the latter representatives as to common voting, &c. 

Another instance 1s the towa of Strassburg. "The A.E.G., 
of Berlin, obtained a concession for erecting works in this city 
in. 1895, and 10 years later added à rural system. The con- 
cession gave the town the right to purchase on certain terms. 
In 1910, however, the municipality decided not to exercise 
this option, but negotiated a fresh contract wherebv the 
municipality took over a certam proportion of the Company's 
capital. The municipality, as from 1909, also became entitled 
to a share in the total gross receipts. The town has the rivht to 
exert a considerable amount of supervision (for example, in re- 
gard to wages), and should the Company fail to carry out the 
terms of the contract the concession may lapse. According to 
the contract the municipal proportion of the share capital 
would have amounted to 40 per cent., but in order to obtain a 
controlling interest further shares were purchased secretly on 
behalf of the mayor, a procedure which created a certain 
amount of hostile criticism. 

The same sort of idea is involved in the working of the Fven 


municipal telephones, to which we have already alluded : but 


in that case the capital is raised entirely by the municipalities 
There is no doubt that this mixed method of workinu h 


t that asa 
good deal to be said in its favour. 


On the other hand, we 
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think it is open to some of the objections which we have raised 
against municipal trading. There is a danger, for example, 
that any competition will be throttled on account of the muni- 
cipal control, a result which might be satisfactory from the 
point of view of the concern controlled by the municipality, 
but would probably not be in the interests of the public. We 
do not, of course, mean that unfair competition should be per- 
mitted. As an example of this, we may mention the case of a 
small Italian town with which we are acquainted where the 
electric light is in the hands of an English company. After a 


few years, not only did the town council themselves compete, 


because they had some available water power, but they also 
permitted a millionaire to run a competing station. The 
latter station was run at a loss. and the former was at times 
supplemented by energy at a high charge from the Company. 
owing to lack of water; but these somewhat humorous facts did 
not prevent a serious loss to the shareholders of the Company. 
Competition of this kind should not be permitted, as it gives 
no security to capital; but, on the other hand. new methods 
should not be stifled simply because they are competitive. 

There also seems to be something not altogether fitting in the 
idea of paying dividends to municipalities. A municipality 
should not be a money-making concern, but should look after 
the needs of the inhabitants which it represents. It would seem 
to he more rational for a municipalitv, when it sees that a 
public want is being supplied, to facilitate the raising of fresh 
capital as required by the company supplying this want, pro- 
vided, of course, that this capital 1s sufficiently secured. Bv 
so doing the service that is being rendered could be cheapened. 
This course was followed to some extent by the Paris municipal 
authorities in dealing with the underground railwavs of that 
citv. Instead of leaving them to be built haphazard bv private 
enterprise under circumstances which make it difficult to raise 
capital, the authorities provided the necessary capital for the 
tunnelling, and leased the tunnels on certain conditions to the 
railway company. 

CONTROL By DIVIDENDS. 

We may now pass from the mixed type of enterprise, as in 
Germany, to private enterprise pure and simple. Of this we 
have examples in most of the gas undertakings in this country. 
and it will be felt at once that when public utilities are handled 
in this way some safeguards are desirable. A company is 
given a monopoly, or virtually a monopoly, of supplving a 
certam commodity for the public use, and in return for this 
monopoly it is essential that the company should not onlv give 
a good service, but should give one that 15 sufficiently cheap to 
place it at the disposal of the largest possible section of the 
public. having regard, of course, to all the financial and com- 
mercial considerations that are involved. In the case of gas 
conipanies the simple expedient has been adopted of making 
the dividends that are pavable dependent upon the price of 
gas. For example, a dividend of 10 per cent. mav be pre- 
scribed as a standard dividend, and if there are profits in excess 
of this it may be prescribed that such protits are to be invested 
as a fund at compound interest to provide for any deficiency in 
dividends in later years, or to meet anv extraordinary claims. 
When this fund has reached an amount equal to, say, one- 
tenth of the nominal capital, dividends from this fund may 
be used for general purposes. If the profits are. then more 
than required to pay the 10 per cent. dividend a rateable 
reduction in price must be made, and any two gas ratepayers 
may petition for such reduction in à Court of Quarter Sessions. 
In the case of Bills, the Committee of the House of Co 
which they are referred, may so regulate the price « 
any reduction below an authorised standard price shall entitle 
the compan v to make à proportionate increase in the standard 
n and any increase above the standard price shall 
meus proportionate decrease in the dividend For ex 
standard dividend on the ordi a E x Co. of London, the 
standard osos of - ne ordinary stock is 4 per cent., and the 
Denm NEC m hi E s per 1,000 cubic ft. For every 
Mucha enced P : ida a the dividend for any half- 
la pital k E own at the rate of Is. 4d. per £100 of 

. AS the price of gas supplied by this company 


nimons, to 
Í vas that 


is at present 2s. 6d., it will be seen that there has been a con- 
siderable increase from the standard dividend. Such methods 
provide an incentive to profitable working, and at the same 
time they do not permit of any huge profits being made at the 
expense of the public: but they probably tend to a certain 
lavishness m working if an undertaking 15 successful, because in 
that case there is not the same inducement to economy. 
CONTROL BY A COMMISSION. 

It may, perhaps, be felt that in the case of electricity supply 
such safeguards are scarcely sufficient, owing to the varied 
nature of thesupply. If that is so we may consider the methods 
adopted at tlie present time in the United States, where publie 
utilities are not so frequently in the hands of municipali- 
ties. The required safeguards are obtaimed by means of com- 


missions which have the power to make rates (unjust and un- 


reasonable tariffs by public utilities being declared unlawful), to 
value the properties, to control the service, and to regulate the 
issue of securities. A public utility may itself appeal to the 
Commission. The method appears to work exceedingly well, 
and as an instance we mav take the Railroad Commission of 
Wisconsin. This Commission has been in existence since 1907, 
and during its existence has handled many phases of utility 
regulation. For convenience the subject is divided into two 
parts ; railways, tramways and telegraphs form one group. 
and all the remaining utilities are placed in a second group. 
The State of Wisconsin is divided into five inspection districts, 
in each of which an engineer of known ability inspects the 
operations of the telephones, electric lighting, railway service, 
gas service and the like. The utility law provides for a svstem 
of uniform accounting for the various bodies concerned. In 
many cases the Commission acts as a sort of arbitrator between 
the consumer and the company, and almost as many cases of 
dissatisfaction are adjusted in an informal manner as are dis- 
posed of by formal decisions. If a decision is given which 
appears to be unreasonable or unlawful the party interested 
may bring an action against the Commission in the “ Circuit 
Court." Such actions take precedence over other cases. A 
further appeal mav be made to the Supreme Court. 

The Commission consists of three members, Messrs. J. H. 
Roemer (chairman), H. Erickson and D. Harlowe. The work 
of the Commission may be judged by the reports that are 
issued. That for the vear 1910-11 (the fifth) runs to 951 pages. 
During this period 265 formal cases and 372 informal were 
decided, and from the findings of the Commission only. five 
appeals were taken to the courts. Since the work is largely 
concerned with the fixing of rates and tariffs, the Commission 
is required to publish details " per unit " for all public utilities 
in the State. Thus the report under review consists largely 
of tables giving a great varietv of information. The data 
relating to electricity works occupy 128 pages, giving informa- 
tion far more complete than anv that is published in this: 
country. Such questions as load factor are also discussed at 
length. When desired, informal reports are given on the 
tariffs that are in force in any district and whether it is desirable 
to modify them; but where the state of affairs appears to 
justifv serious modifications of plant the Commission makes 
a practice of recommending that the improvements be carried. 
out under the direction of a consulting engineer. pues 

It is evident that a large engineering staff must be required. 
by a Conunission of this kind. Sometimes the work involved 
is very heavy, as an example of which we may take the case 
where the city of Milwaukee complained that the fares charged 
by the Milwaukee Electric Railway & Light Co. were unreason- 
able. "This company involves the Milwaukee Light, Heat & 
Traction Co., and the combined gross revenue of the two com- 
panies in 1911. was about £1,2U0.000. "There are 14 power 
plants and 360 miles of track, and there was much difficulty 1n 
apportioning the property to the different svstems so as to 
arrive at a fair charge, the cost of the property in question 
being valued at £4,400,000. The consideration of the case 
occupies 305 pages of the ©“ Decisions " of the Commission. 

The amount of work that is transacted is also exemplified by 
the volume to which we have just referred, which for a period 
of three months runs to 886 pages. The subjects dealt with 
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are very varied, and space will only allow us to refer to a few 
of the cases. For example, complaint was made at Berlin that 
the Public Service Co. refused to coanect up consumers for 
heating (by hot water) unless a thermostat was fitted to the 
radiators. The thermostats were fitted by the company at 
nearly cost price. It was held by the Commission that the 
regulation was reasonable. In another case the Platteville, 
Rewey & Ellenboro' Telephone Co. applied that an order 
revising the tariff, which was to take effect when the whole 
system had been converted to metallic return, mizht be 
modified to take effect with any subscriber as soon as the sub- 
scriber's line was made wholly metallic, on the ground that the 
whole conversion would take a number of years. The Com- 
mission agreed to the modification. Again, telephone sub- 
scribers applied that physical connection should be made 
between the systems of two telephcne companies, and the Com- 
mission held that such connection should be made within 30 
days at certain rates, the toll rate and division of revenue to be 
readjusted later if operating data showed this to be desirable. 
As a last example we may take the case of the Interstate Light 
& Power Co., which sought permission to extend its supplv to 
certain min?s, on the ground that the Mineral Point Klectric 
Light Co., which already possessed these powers, was not 
making sufficiently rapid progress with the work. The applica- 
tion was dismissed on the ground that every company acting 
in good faith is entitled to a reasonable time for completion, and 
that there would be no gain in having a second company in 
this territory. In general competition is not permitted bet ween 
utilities of the same kind. 

There is no reason why a similar method should not be 
followed quite successfully in dealing with the question of 
electricity supply in London. A strong board would be 
formed, of a judicial character, entirely free from votes 
and political influence, whose members would have know- 
ledge of commercial matters, and whose decisions would 
be above question. They would have the power of calling 
in the best engineering advice in regard to any matters on 
which they desired information. If a body of consumers 
felt they were not being fairly treated, or if, for example, a 
municipality felt that the price of energy in their district for 
certain purposes should be reduced, they would appeal to the 
Commission. On the other hand, if the supply authority felt 
they were labouring under a disadvantage through legislative 
or other restrictions, they would be equally free to appeal to 
the Commission ; and if they were supported by the Commis- 
sion they would naturally have a much better chance of having 
such matters rectified by Parliamentary action than at present. 

In a matter of this kind it must not be forgotten that elec- 
tricity supply in London is partly in the hands of municipalities 
as well as in the hands of companies. At present there are 13 
companies and 16 local authorities. Although the latter are 
more numerous, the capital called up bv the companies at the 
end of 1911 was £14,112,022, as compared with the considerably 
smaller sum of £6,580,780 at the end of she financial year 
1911-12, raised by the local authorities. At the end of 1913 
the combined capital of the companies had increased to 
£14,856.416. Nevertheless municipal enterprise cannot be left 
out of account in any scheme which is to provide a satisfactory 
solution. There is no reason, however, why a commission of 
the kind outlined should not deal equally with local authorities 
as with companies, and thus tend to bring about a much greater 
unification than at present. - 

In the present series of articles we have shown the danger 

b exists in placing electricity supply in the control of 
municipalities. Further, we have shown that progress always 
Onginates in private enterprise, and that the highest efficiency 
I5 obtained in private undertakings. We admit that some 
control is desirable in order that the public should obtain the 
maximum benefits, but equally important is security of tenure 
for the companies in question. There are so many powerful 
arguments against municipal control, and so many instances 
of the satisfactory Working of private enterprise in handling 
public utilities, that we sincerely trust the ratepayers of London 

Dot make the fatal mistake of sacrificing the London supply 
companies to the will o' the wisp of municipal trading. 


CORRESPONDENCE. 


— i À—À 
STREET LIGIITING SPECIFICATIONS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sip: I have read with interest the letters in your issue of 
15th inst. by way of comment on mv article as above. 

I am sorry to have to point out to Mr. Edgecumbe that I 
have done nothing to earn the distinguished honour of his 
approval. He appears to have misread the article or to have 
misunderstood it. So I must regretfully go out again into the 
darkness. Ha 

Mr. Wild does not agree with my statement as to compara- 
tive illumination in the example I cited. I am sorry, but I 
have no manner of doubt that one of these days Mr. Wild's 
doubts as to the accuracy of my view will vanish. 

As to clause 9, sub-clause 4, this was drafted deliberately to 
exclude empiricism and consequent inaccuracy. I am glad 
Mr. Wild agrees that the clause as drafted will only permit of 
an accurate instrument being used. When an accurate 
empirical photometer appears the clause can be modified. 

As to the angles, here I think Mr. Wild is wrong. In any case, 
this is a matter of detail, and I am sure that the more the par- 
ticular suggestion T made as to angles is investigated, the 
greater will be the approval. 

I do not think there is anything in Mr. Harrison's communi- 
cation which deals with new ground or raises fresh points which 
have not already been discussed. | 

Generally as to the requirement I suggested that the light 
at 20 deg. should be at least 15 per cent. more than that at 
50 deg. it appears to be overlooked that this suggestion 1s 
based upon actual experiment and practical experience. It 
should be remembered that the * sphere of influence ” of the 
20 deg. angle is one in which one is obtaining the illumination 
from two sources of light, while at the 50 deg. angle one is 
relying practically on the unaided light from one source. I 
know that the result of carrying out the suggestion is the pro- 
vision of nicely graded lighting free from “ glare.” 

I am pleased to be able to note the generosity with which the 
specification has been received, both in vour editorial of 
May 8th and bv vour correspondents, and I can only hope that 
it may be found to contain some suggestions, at least, which 
will have general utility.—I am, &c., 


London, May 20. JACQUES ABADY. 


LONG EATON AND AFTER. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: It is to be hoped that the Long Eaton Council will 
appeal avainst the decision reported in. vour last number, as 
otherwise it would appear that there are several svstems of 
charging at present widely used that may be declared illegal, 

While not in any way wishing to question the point you 
make, that as a fact the tariff adopted in this case was com- 
merically not a good one, the whole judgment appears to have 
been based on what one may certainly say was a point never 
in the mind of the framers of the act and sections on which the 
judgment is given. Surely the object of sections 19 and 20 is 
to prevent one consumer from obtaining a preference over 
another which the other cannot oblain. 1t is not denied that 
consumer B in the judgment could have got identically the 
same terms by conforming to the same conditions as consumer A: 
therefore, where does the preference come in ? p 

The whole of the learned judze's remarks are devoted to tha 
question as to whether the consumer A is a more paving one 
than B, and because it is taken, and certainly obvious, that he 
is not, the judge says the tariff gives him a preference, and he 
bases his statement that the conditions are the same on the 
fact that in one case there mav be a second meter for livhtine 
and in the other there may not be. iia 

What, it may be asked, will prevent someone who is taking a 
supply on a flat rate from claiming that another consumer who 
is supplied on the Norwich system is getting a preferential rate 2 

To take an actual instance: Two consumers who live next 


F 
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door to one another we will call N (representing Norwich 
system) and F (flat rate). For the March quarters their 
respective accounts and units consumed were— 

N—£4. 12s., and 720. F—£4. 12s., and 240. 
N's account includes 1s. 3d. of the annual charge and F's 
account includes meter rent. 

If the Long Eaton judgment is to stand this is surely illegal, 
for N's demand much exceeds F's, as N takes a supply for 
heating and a little cooking, the heating load being largely 
superposed on the lighting load in winter, while F's supply is 
for lighting alone, and the house has no more lights than N's. 
If, however, F makes such a claim, the retort, as at Long 
Eaton, is obviously that if F likes to come on the Norwich 
system he can do so, and get the same terms as N ; and, as a 
matter of fact, in this case, if he did so, his account would for 
this particular quarter have been about 18s. less than it was. 
As a matter of fact, it appears that F's claim that N is getting 
undue preference is as good. or bad, as the hypothetical B in 
the judgment, and the sooner this point is put right the better 
for those systems which are supplying on the Norwich tariff. 

The whole point is this, that by preference is meant that one 
consumer is getting a supply at a rate which another consumer 
is unable to obtain even by complying with identically the same 
conditions. 

The figures given above for N and F are taken roundly, and 
odd pence and units omitted, and are actual figures, the con- 
sumer N being vours, &c., 


London, May 18. Max. J. E. Tinney. 


CURRENT CIRCUITS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: Referring to the letter of Mr. F. M. Denton in your 
issue of February 6, 1914, kindly permit me to point out that 
in the “ Electrical World " for September 28, 1912, the writer 
described an equally simple method for representing the 
instantaneous values of power in a “clock diagram," and -a 


scheme of less limited application than that mentioned by Mr. 
Denton. 


Fic. ].— POLAR CURVES OF VOLTAGE, CURRENT AND PowER. 


This method is based on the representation of the instan- 
taneous values of a sine function by the intercepts, on the 
vertical axis. of a circle of appropriate dimensions rotating 
counter clockwise about one end of a diameter ; it is developed 
on the theorv that there is some form of closed figure which, 
when rotated with the sam? speed and sense as the circle, will 
develop a sine wave of double frequency like tlie power wave. 
Fig. 1, which is taken from the article in the * Electrical 
World,” shows the E.M.F., the current and the power curves, 
and Fig. 2, also from the article, shows the construction in 
detail of the power curve. 

OE and OF are the E. M.F. and current vectors, or diameters 
of the E.M.F. and current circles respectively, differing in 
phase by the angle 0. A'OA bisects this angle and is the 
diameter from which the circle CDK and FGH are divided into 
any number of equal parts. The radius of CDK is EI cos 0, 
and of FGH EL, where E and I represent the effective values 


of E.M.F. and current respectively. When the curve has been 
rotated through an angle wt= Z.LOY, OP will lie in the Y axis 
and represent the instantaneous value of power. 


For OP - OL-- OP, 


OL — EI cos 0, 
LP — ON —- OM cos L AOM 
-- OM cos 2/ AOL 


— EI cos (5 - sel 


-= EI cos (a — 0— 2t) 
= — EI cos (2ot 4- 0), 
OP -— EI feos 0 — cos (2t 4- 0). 


Fig. 3 shows a circle with a radius of EI described at the end 
of a line, OL, representing the constant portion, EI cos 0, of the 
instantaneous value of power. Since this circle does not pass 
through the origin, the angular velocity of LC is not twice that 


Fic. 2.—CiRCULAR DIAGRAM OF POWER. 


of OP, and therefore a circle will not do for intercepting the 
instantaneous values of power, except in the case of a non- 
inductive circuit, when the two circles CDK and FGH coincide. 


In this case, OE, A'OA and OI all coincide in the X axis, and 


the power curve reduces to two equal circles tangent at O. 


For any power factor, with simple counter-clockwise rotation 
of the E.M.F. and current circles and power curve, the Y axis 


intercepts simultaneously the proper values of E.M.F. current 


and power at any instant. 


Y 


C 


Fic. 3. 


This method, by varying the shape of the intercepting curves, 


can be made as independent of wave shape as it is of power 
factor, as will be seen by reference to the article itself.-—I am, &c., 


Ampere, U.S.A., April 21. ALBERT A. NIMS. 


FREQUENCY TRANSFORMATION. 
TO THE EDITOR OF THE ELECTRICIAN. 
Sir: At the beginning of Mr. Taylor's interesting Paper on 


* Frequency Changing Transformers," published in your cur. 
rent issue, he states that the earliest publication of a method 
for changing frequency was, so far 
|in 1911. May I point out that in November, 1905, in an 
article on “ Wave Shapes in Three phase Transformers, pub- 
lished in THE ELECTRICIAN, I first showed how, by using è 
* star" connection, a voltage of triple frequency could be 
obtained ? This article concluded with the words: “ A delta 


as he is aware, by M. Joly 
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connection on either winding at once provides a circuit for the 
triple harmonie . . . . &c." 

Spinell's arrangement, as shown in Mr. Tavlor's Paper, 
amounts to simply a "star" primary and delta secondary, 
the latter providing a circuit for the triple. 

I did not consider at the time I made the experiments 
‘described that any use could be made of this arrangement, 
owing to obvious regulation difficulties and the need for bulky 
apparatus if any output was to be obtained. Mr. Taylor's 
schor, however, 1s. of course, different.—I am, &c., 

Ivy, Mav 14. R. C. CLINKER. 


THE USE OF HIGH FREQUENCY IN POWER 
TRANSMISSION. 
TO THE EDITOR OF THE ELECTRICIAN. 

Siz: In his letter appearing in your issue of May 8th Herr 
Maior savs: "I find neither a practical nor a theoretical 
refutation of the theorem on which my conclusions are based.” 
What Herr Maior means I do not know. I did not pretend to 
discuss any theorem; my criticism was of the statement which 
Herr Maior makes in the second column of p. 736 (THE ELEC- 
TRICIAN, Februarv 6th). This statement I now quote :— 

" [n both these cases the primary and the line seem to have a 
resistance ejual to infinity, and the line connecting the source 
of the transformer is only used for guiding the Poynting flow of 
energy. 

" The above formula shows that we can reduce a current 
charge of the line independently: of the constant ef the line. 
In using only moderately high voltages and moderately high 
frequencies we can choose for the transmission of power from 
the source to the primary a conductor as thin as possible." 

The italics are mine; I have used them to indicate those 
parts of the statement which seem to me to be the most lacking 
In wisdom. 

Surely it is evident that no matter what ingenious devices 
be used either at the generator end or at the load end of the line, 
and no matter what may be the frequency of supply. a trans- 
mission of VI. watts cannot be brought about by less than I 
amperes in the line. Yet if the line seemed " to have a resis- 
tance equal to infinity " not even the whole voltage V would 
suffice to send I amperes. 

With regard to the " Poynting guide," | again ask what Herr 
Maior means; I am sure that further explanation would be 
welcomed bv readers. 

The statement that the conductor may be made *“ as thin as 
possible " seems very unwise. A very thin wire would have a 
very high resistance R, and the current I required to transmit 
VI watts would dissipate energy at the excessive rate RI— 
not to mention the fact that the wire might melt! Not even 
the suggestion (made once, I remember, by the “ Daily Mail ") 
that platinum should be used for the line wire would get over 
this fundamental difficulty.—I am, &c., 


London, May 11. F. M. DENTON. 


— — 


TO THE EDITOR OF THE ELECTRICIAN. 

SIR: The fact that the value of the inductance given in the 
first edition of my handbook was altered in the second is surely 
sufficient admission that the first was stated in error. Mr. 
Denton persists in reading my words from the point of view ofa 
student desiring to obtain information on heavy current 
engineering, and so reads into them something which is not 
intended, and which would not occur to an vone studving radio- 
telegraphy. Toa radiotelegraphist the impression they convey 
15 quite correct. 

As to the * absolute " system of units, Mr. Denton should 
recollect that this is founded on the arbitrary choice of three 
quantities as fundamental—viz., length, mass and time—and 
that the actual object of the system is to express all other 
quantities in terms of these. Thus, in the absolute electro- 
magnetic system, resistance is measured in centimetres per 
second, inductance in centimetres, and permeability is correctly 
stated as a simple number independent of L, M or T. 

Other “ absolute ” electromagnetic systems are possible, in 
one of which, for instance, inductance might be one of the 


have been chosen for inductance.—I am, &c., 
London, May 7. J. ERSKINE-MURRAY. 


Murray refers is now closed.— Ep. E£.] 
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THE RECORDING OF PRINTING OFFICE OPERATIONS. 


where those responsible for minagement may keep an eye on the 
various processes without the necessity for actual visual supervision, 


which, owing to the multiplicity of the operations and the large area 


over which they range, is practically impossible. The necessity for 
this record has, as so often happens, been regarded by the trades’ 
unions as an attempt to check the output of the operators (an un- 
pardonable offence), and consequently, as we understand, the most 
useful and desirable recording device which we are about to describe 
and illustrate is for the moment anathema. We believe that before 


long this trades’ union view must change, and that it will be realised 
that the need for introducing the machinery wiil at the same time 
create the necessity for having a means of recording the operations 
of the machines, and so the ban which has been put upon these most 
uscfu! cheeking devices will be removed. 

The recording apparatus which is here described is the joint pro- 
duction of Mr. H. W. Shardlow. oi Leicester, and Mr. J. H. Kelly, 
engineer to the proprietors of the `“ Leicester Mail," in which office 
the apparatus was originally installed. It was designed to give the 
general manager the opportunity of observing, without leaving his 
oftice : 

l. The total output of each Linotype machine, the speeds of its 
operation, and its periods of idleness. 

2. The time at which each page of the 


ís 


Leicester Mail " was sent to 


foundry. 
3. Ditto ditto plate was cast. 
4. Ditto ditio plate was sent to the rotary machine. 
o. Ditto ditto rotary press actually started running. 


6. The duration of ihe run of each rotary. press, and the number of 
voluntary and involuntary stoppages. 

7. The total output of each rotary press 1n a given period, 

The apparatus (see figure) consists of a paper diagram wound over 
the roller R, driven by clockwork C, and passing the ink ribbon IR. 
The diagram moves at a constant specd and is marked by type bars 
TB, operated by plungers actuated by the solenoids NS, an extra 
solenoid (TS) being provided for the purpose of keeping the ink 
ribbon moving. An automatic switch closes the circuit as each 


fundamental units and length only a derived one. In this case 
the distance of the sun might be correctly stated, on the 
absolute system. in henries, or in whatever other unit might 


[The correspondence on the point to which Dr. Erskine- 


The extended use of highly expensive and somewhat intricate 
rotary machinery in newspaper and other printing establishments, 
the marvellous development in type-setting machines and apparatus, 
and the extreme necessity that some method of recording the output, 
operation and regular working of this plant (in view of the very 
great importance of the time element in all newspaper operations of 
to-day), has necessitated the provision of a reliable method or 
methods of recording these operations at a central spot in the office 


- 


— 
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Linotype machine sends its line awzy, so giving a record of the 
number of lines produced ; and similar automatic switches close the 
circuit at each other described operation, the action being quite 
obvious in each case except at the rotary presses, Where it was found 
necessary to have two switches, one keeping the circuit closed all the 
time the press was running, and another make-and-break switch 
operated by the lever which counts the paper into dozens or quires. 
This last circuit does not register upon the diagram paper, but, 
instead, the solenoid operates the kicking lever of an ordinary counter, 
so giving the total output cf the presses. 

The paper diagram is driven at the rate of ! in. per minute, and it 
will be seen at à glance whether all is going on satisfactorily through- 
out the production of the paper, also, if any delay has occurred at 
any point, exactly where it originated. 

The clockwork is of the electrical impulse type and serves as a 
master clock for all the other dials in the building, in this way en- 
suring that the time recorded upon the diagram agrees with the time 
shown by the clock in the room where the recorded operations are 
proceeding. The apparatus was designed to work at 8 volts from 
accumulators which are charged continuously during use. 

It is to be regretted, as we have said, that. owing to what we hope 
will prove to be temporary trouble with the Typographical Asso- 
dation, it was found necessary for the present to discontinue the use 
of this apparatus at Leicester. That it is essential for the econo- 
mie and satisfactory working of printing establishments where in- 
stallations of the kind here described are operating we have no 
hesitation in affirming, and Messrs. Shardlow and Kelly are to be 
complimented upon the ingenuity and skill thoy have shown in their 
design of this recording apparatus, 

With regard to the electrical circuits for recording the operations 
of the rotary printing presses, in the words of Mr. Shardlow, the work 
was " absurdly simple, but not, perhaps, quite so easy to give in 
the form of a diagram.” [t may be stated, however, that rotary 
printing presses have push-button control provided by means of a 
Kohler switchboard. On this board there is a switch, which remains 
closed all the time the press is running, and all Mr. Shardlow had to 
do was to fit a pair of extra contacts to this switch, take his leads to 
the switch from the battery and solenoid, and this gave a diagram of 
the time the press was running, while the counter was opereted by a 
make-and-break switch upon the kicking lever thet counts the 
printed papers into dozens. From this brief description the connec- 
tions will be quite clear to anvone who has to deal with this class of 
machinery. 


SU>2LY OF ELECTRICAL ENERGY IN THE MARSEILLES 
DISTRICT. 


The Société d Energie Electrique du Littoral. Mediterranée pro- 
vides power for more than 100 localities comprised within the Depart- 
ments of the Bouches du Rhone, Alpes Maritimes, Var, Basses- 
Alpes and Vaucluse. (comprising a total population of 1,500,000 
inhabitants), nearly all the French Riviera, and important industrial 
enterprises (mills, lime and cement factories, construction works, 
mines, curing establishments, &e.). The company also furnishes 
electrical energy to four Departments, situated to the west of the 
Bouches du Rhone, and controlled by the Sud Electrique Societe. 

Allauch, situated 74 miles from Marseilles, at an altitude of 240 
metres, is the point of transformation of the electric energy at 
65,000 volts, which is received from the turbine stations at Brianne, 
Villeneuve and Ventavon, on the river Durance. Phe former 
station is 62) miles and the second 125 miles from Marseilles. 

The current is transmitted bv copper or aluminium cables of 
65 sq. mm. section (or a diameter of 10 nnn.) These are supported 
on iron standards 11 metres and 12 metres high and placed at 
distances of 70 metres to 75 metres. The pressure is reduced to 
45,000 volts on reaching Allauch, and is there transformed to 13,000 
volts. 

Ventavon station, situzted about 19 miles south of Gap, contains 
five 6,000 n.p. sets. Brillane station has tive 3,000 H.P. sets. Other 
installations are situate at Mescla, Plan-da-Var, Loup, Siayne 
Entraigues, Verdon and Aix. 

The Allauch station was set to work in [905, and contains six 
groups of single-phase transformers, three of 1,000 kw. each, operat- 
ing on the 'Thomson- Houston system, making the total power of the 
station 18.000 kw. Each transformer is placed in an oil tank con- 
taining 2,000 litres of oil. This oil is cooled by cold water pumped 
from an outside reservoir, This water when heated by the passage 
of the current is ejected in cascades in order to cool it. The feeders 
consist of four aerial fines for the Department and five under- 
ground cables for Marseilles. 
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The aerial lines first supply Gardanne (coal mines and aluminium. 


works), Berre (salt works), Marignane, La Pomme (coal mines and 
cement works), Aubagne, Bédoule, La Ciotat (Messageries Maritimes 
ship-repairing yards} La Barasse (tramway company’s system), 
and then go underground to Marseilles. " 


The Compagnie du Gaz et de l'Electricité has four cables, two: 


+ e 


direct between Allauch and the Arene Usine (Marseilles). supplving 
most of the industrial centres en route. There is another cable 
between Allauch, Saint Marcel and Castellane (Marseilles), and an 
additional cable between Allauch and Castellane (Marseilles). 

The Société du Gaz, which receives from Allauch energy at 13,000 
volts, transforms this to 5,000 volts, and this, in turn, is converted 
at the town stations to a lower voltage for ordinary supply. 

The Soci^té d Energie Electrique has a capital of 75,000,000 fr., 
and its turbine plant has a capacity of 65,000 kw. In addition 
the steam power stations are able to supply, in case of emergency 


and as reserve, 22.000 kw., or a total capacity for all stations of. 


about 89.000 kw. 


PARLIAMENTARY INTELLIGENCE. 


LEEDS CORPORATION BILL. 


A Select Committee of the House of Lords has been considering this 
Bill for (inter alia) powers to construct additional tramways, to equip 
trolley omnibus routes, &c. 

For the promotors, Mr. FORBES LANKESTER, K.C.. in opening, said the 
only real matter before the Committee was the proposed extension of 
the tramway system, not only within the city, but into the Wharfedale 
neighbourhoods. The route-mileage of the existing system of tramways 
was 113 and it had been very prosperous, In 1910 they got powers to 
establish a short route on the trolley omnibus system and it was their 
experience with that bit of route which had encouraged them to come 
this vear for an extension of the route into the districts of Otley and 
Burley, which were very much in need of direct communication with 
the centre of theeityv. The opposition of the Yorkshire Electric Power Co. 
was based on their wish to supply electricity for the proposed extension. 

Mr. J. B. Hswir TON, general manager of the Corporation. tramways, 
stated that it was proposed to carry the existing tramway at Guiseley to 
the White Cross, and to extend the line at York-road to Halton. With 
regard to rail-less traction. it was proposed to run trolley omnibuses from 
the proposed tramways extension at the White Cross, Guiseley, to Otley 
and Burlev-in- Wharfedale. Last year the gross revenue of the tramways 
was £411,531. the working expenses were about 52 per cent., and, when 
other liabilities were deducted, a surplus of £70,000 was paid into the 
City Fund. Otley wanted means of transit. but to lay tramways would 
be too expensive to make a return probable, but a trackless trolley 
system would give a fair return on the outlay. He denied that the Cor- 
poration would interfere with the statutory powers of the Electric Power 
Co. Indeed they were prepared to consider a tender from the company 
for the supply of electricity. and he was perfectly satisfied that if it was 
a better tender than their own the Corporation would accept it. 

In cross-examination by Mr. Tyldesley Jones (on behalf of the West 
Riding County Council), he admitted that in his estimate he had put in 
an item for road maintenance, because of recent decisions of Parliamen- 
tarv committees enforcing such contributions, He estimated that as 
regarded the rail-less traction route from the White Cross, Guiseley. to 
Otiey and Burley-in- Wharfedale, the gross receipts (based on 190.780 
car-miles at 8d. per mile) would be £7.218 ; the working ex penses would 
be £5,167, capital charges, &e., £1,334, and contribution towards road 
maintenance (at 3d. per car-mile) £298. There would be a net. profit 
of £419. If the roads were not capable of carrying the trolley omnibuses, 
they were not capable of carrying the present-day motor traflie, and 
if they required to be reconstructed to carry the trolleys, they required 
to be reconstructed to carry the present traffic : therefore the Corporation 
ought not to contribute anything towards road reconstruction. 

Mr. C. J. SPENCER, general manager of Bradford. tramways, gave 
corroborative evidence and local witnesses were called as to the need for 
increased transit facilities. l 

Mr. TALBOT, K.C., for the Midland and North Eastern Railway Com- 
panies, argued that it was not the business of municipal corporations : 
provide transit facilities for districts. outside their areas unless suc 
facilities were bona-fide extensions of their tramway systems. The pro- 
posed trollev vehicle service could. not be regarded as an extension of 
Leeds tramway system, The through service from Otley and Burley to 
Leeds was the smallest part of the trattic expected. It was evident ne 
trolley vehicles running a distance of 13 miles to the middle of Leeds, and 
setting down and taking up passengers on. the route, dir in 
possibly cover the journey jn à commercial time. ‘l he deman | 4 
transit facilities in the district was 1n respect of communication bet wee 
Otley and Burley, and Menston, Guiseley. Bradford and Shipley. eua 

Mr. Frank Tarnow, chief assistant to the General Manager 0 1 
Midland Railway Co., gave evidence on behalf of his own company d 
the North-Eastern Co., and denied that the railway facilities of un l 
triet were inadequate. He gave statistics of the passenger traffic, d 

Mr. Ram, K.C., then stated the case of the West Riding C ounty Count 
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who asked that if the trolleys were authorised Leeds Corporation should | poration would be prepared to copy the Berlin precaution and put up 


be required to contribute towards the cost of the roads. Until recently 
trackless trolleys had been such a novelty that it had been impossible 


.even to estimate the increased cost of road maintenance caused by the 


traffic, There was the initial cost of making the roads fit for carrying 
the traffic, and there was also the enhanced cost of maintenance. He 
maintained that, eliminating other traffic, 2d. per car-mile was an utterly 
inadequate amount to cover the extra cost of maintenance. 

Mr. CARPENTER, Surveyor to the County Council, stated that the roads 
over which the trolleys were to run were not suitable in regard to width, 
construction or surface for such vehicles. For that kind of traffic there 
should be a minimum width of 27 ft. In his opinion Leeds Corporation, 
who would make the widening necessary, should pay three-quarters of 
the cost. Then, as regarded the construction of the roads, he thought 
that half the necessary cost should have been thrown upon the pro- 
moters, and that they should pay for any damage attributable to the 
running of the service. The average annual cost of maintaining the 
roads affected by the Rotherham service was £1,084 before and £2.824 
after the trolleys were run. He estimated that the Rotherham trolleys 
had caused a wearing of the roads to the extent of 4d. per mile. 

Mr. W. B. WoopHovsE, General Manager of the Yorkshire Electric 
Power Co., contended that his company were the only statutory company 
to supply electric power in the district affected. They were prepared to 
supply Leeds Corporation at 14d. per unit for 200,000 units, and at a 
less rate when that quantity was increased. If the company got that 
Increased business thev would be enabled to supply their other customers 
and new customers cheaper. 

_ The Committee decided that the Bill might proceed under the follow- 
ing conditions : The Corporation to pay 3d. per car-mile for road main- 
tenance, and that an arbitration clause be put into operation at thc in- 
stance of either party (to settle the exact cost) at the end of three years. 
The Corporation are to make no contribution towards capital expendi- 
ture or widening or reconstructing the roads, and they are to be at 
liberty to supply electric energy for the sole purpose of their trolley omni- 
bus system on the proposed route. The clauses were considered on 


Tuesday. 


GLASGOW CORPORATION BILL. 


A Select Committee of the House of Lords commenced the considera- 
tion of the tramways clauses of this Bill on Friday. 

Mr. BatFovr Browne, K.C., stated that it was proposed to construct 
28 different tramways, including 15 within the city, nine outside and 
four partly within and partly outside the city. It was also proposed to 
build a new bridge over the Clyde, near Glasgow Bridge, and if that 
bridge was sanctioned, it was proposed to run a tramway over it. It 
was also proposed to build another bridge over the Kelvin, and a tramway 
line would also be run over that. When the tramway route was made 
to the University it was left at a dead end outside the entrance to Kelvin- 
grove Park, because when the route was made, people could be carried 
from the centre of the city to the Exhibition of 1901, and it was not 
thought at that time to be a disadvantage not to have a through route. 
There was now, however. a large residential population in Hillhead and 
Dowanhill, who would tind a through route along University-avenue a 
geat convenience. The tramway could be run without any injury 
elther to the University or the Western Infirmary. It was said that the 
stray currents from the tramcars would cause magnetic disturbances 
and injure the tine instruments and experiments carried out in the Uni- 
versity laboratories, but technical evidence would be given on that point. 
As to the objection that the proposed tramway would do a great deal of 
Igjury by vibration to the microphotographie experiments which were 
carried on in the meteorological department of the University, he would 
call Dr. Buchanan, who had carried on similar work in the centre of 
Glasgow for a considerable number of years without difficulty. Dr. 
Buchanan would tell the committee that the vibration of a spring cart 
or cab was from one to three times the vibration of an ordinary tramear. 

Mr. Ronert KIRKLAND, convener of the tramways committee, Mr. 
J, DALRYMPLE, the tramways manager, Mr. E. D. Wepmore, electrical 
engineer, and BAILIE GIBSON gave evidence in support of the Bill. 

Mr. Davip Murray stated the grounds of the opposition by 
the University. That was the third time they had had to protest against 
such à scheme. Glasgow Corporation were obsessed with the idea of 
having all their tramways linked up, and he could see no necessity for 
the provision of the new route. Lord Kelvin would never have been 
able to make the fine observations he had made in the old University in 
High-street if the tramears had been running along outside. University 
Tesearch work was of the highest importance, and it would be quite 
Impossible to have their research apparatus removed elsewhere. More- 
over, he regarded th: scheme as a breach of the agreement by which. 
several years ago, the University had parted with a portion of their land 
in order to allow of the avenue being widened. 

Prof. A. Gray also gave evidence and said the tramway would render 
tescarch more difficult. In fact, some difticulty was experienced at 
Present through the tramways running along Dumbarton-road. 

After Prof. Gray's evidence had been taken, Mr. Balfour Browne, K.C., 
announced that the Corporation would be quite willing to meet the v lews 

the University by laying down rails properly bonded so as to avoid 
any leakage. After they had laid down the tram line they would be 

Prepared to leave it to an arbitrator to determine whether or not there 
pas any disturbance from the operation of the tramways, and if it were 
found that the magnetic work of the University were harmed, the Cor- 


ea 


two wires. They would also guarantee not to run cars at night. 

Further evidence for the University was given. Prof. Graham Kerr 
said he had taken the precaution of writing to all the best-known proto- 
zoologists in Germany and France to advise him if he need have any real 
fear of damage. They were unanimous; they did not all say they had 
had personal experience, but a few had had and they said that the effect 
had been evil. 

Prof. Nuttall, of Cambridge, and Prof. C. Vernon Boys gave similar 
evidence, and Mr. Stephen Sellon, consulting engineer, said the proposed 
tramway was unnecessary from the traffic point of view. 

The Committee consulted in private and subsequently announced that 
the preamble of the Bill in respect of the Universit y-avenue section had 
not been proved. Consideration of the remaining sections of the Bill 
was adjourned until June 9. 


WALSALL CORPORATION BILL. 


A Select Committee of the House of Commons has passed the tramway 
and the trolley and motor omnibus portions of this Bill. The main 
opposition was by Staffordshire County Council on the question of road 
maintenance. 

Among the witnesses for the promoters were Mr. J. B. HAMILTON, 
manager of Leeds tramways department, who said he did not accept the 
suggestion that the cost of maintaining county roads had enormously 
increased because of the use of trolley omnibuses and tramears. The 
cost had undoubtedly increased, but that was because of the modern 
methods of haulage. Most of the heavy traffic was now conveved in 
power-driven vehicles. He admitted that since the installation of the 
trollev svstem at Leeds some of the roads had been re-paved and re- 
constructed, but other roads had also been treated in the same way. 

Mr. C. J. SPENCER, general manager of Bradford Corporation tramways, 
gave evidence as to the effect of the trolley vehicles and tramways on 
roads; as these were the poor man's convevance they should not be 
compelled to contribute towards road maintenance, just like the motor 
' buses which were already on the roads. 

After hearing the evidence, the Committee decided that the Corpora- 
tion should pay £4,000 to Staffordshire County Council (apart from street 
widening if required) for the roads in Cannock and Brownhills, and also 
3d. per car-mile for the trolley omnibuses. Motor omnibuses are to be 
exempt from both charges. 

The clauses were subsequently adjusted, and the Bill was ordered to 
be reported for third reading. 


MIDLAND RAILWAY BILL. 


A Select Committee of the House of Lords has been considering this 
bill, which (inter alia) authorises the construction at a cost of £629,276 of 
about 11 miles of a new double line of railway between a point of junction 
with the London & Blackwall Railway in the borough of Stepney and a 
junction with the Midland Railway in Bromley-by-Bow. Power is also 
sought for widening and electrically equipping the existing railway (71 
miles) between Barking and Upminster, at a cost of £252,830. j 

Mr. ''ATLow, chief assisiant to the general manager of the Midland 
Railway Co., gave evidence in support of the scheme, and stated that 
the company had under consideration the electrical equipment of the 
wholeof their system in the neighbourhood of London, as well as the line 
to Southend. l 

After hearing further evidence the Committee decided to allow the 
Bill to proceed. 


London Electric Railway Bill.—Last week a Select Committee 
of the House of Lords passed the preamble of this bill. which em powers 
the London Electric Railway Co. to construct new subways and escala- 
tors at ‘Fottenham Court-road, Piccadillv-cireus and Trafalgar-square, 
to link up the system with the other underground railways. The bill also 
authorises the company to acquire additional land at. Westminster for 
new offices, &c. 


Poole, Sandbanks & Westbourne Rail-less Traction Bill.— 
Last week a Select Committee of the House of Lords of Commons, after 
hearing evidence for and against this scheme, decided that the preamble 
of the Bill had not been proved. 


Rail-less Traction Provisional Order. —The bill for confirming the 
Provisional Order authorising the Western. Valleys (Mon). Rail-less 
Electric Traction Co. to extend their authorised trolley omnibus routes in 
Abertillery urban district has been sent on for second reading in the 
House of Commons. The provisions of the Act of 1913 as to purchase 
by the local authority are extended to the new routes, and the 
empowered to raise additional capital. 


. Stone Gas and Electricity Bill.—This Bill has been passed by the 
unopposed Bill Committee of the House of Commons, imd has been re 
a third time. 


Provisional Orders.—The Bill to confirm the Avr Burgh (Exton. 
sion), Edinburgh Corporation (Extension), and Galashiels District P 
visional Orders has been read in the House of Commons a first time. 

The Bill to contirm the Midhurst and District Provisional Order (rranted 
to B. E. G, Bailey, the Hon. W. H. M. Pearson, M.P., and T, Stallibrass) 
has been read a first time in the House of Commons. 
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| ing. Following the practice in the mine, although the practice was: 
LEGAL INTELLIGENCE. unknown to the management, appellant (acting upon instructions of the: — 
shot-firer) connected the detonator wire to the cable. "The shot-firer’s: m 
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Godfrey v. Cox. 


Mr. Muir Mackenzie, one of the Official Referees, has heard evidence 
in this action by Mr. Herbert J. Godfrey, electrical engineer, for the 
recovery of £89. 8s., balance of account for goods sold and delivered and 
work done to the order of defendant-in respect of electric lighting and 
heating at his house at Streatham. 

Mr. E. G. Palmer and Mr. Godfrey C. Hutchinson appeared for 
plaintiff ; and Mr. Le Riche for defendant. 

From the statement of counsel it appeared that plaintiff was called 
upon to do the work upon existing fittings and at cut prices. The house 
was an old suburban one, and was at the date of the contract partly 
wired. As far as could be gathered the wiring and electric light fittings 
had been in the building for some years, and were in bad condition. Mr. 
Cox was having his house re-decorated, and structural alterations were 
being made. It was found at starting that the whole of the work was 
in one circuit, and Mr. Godfrey gave instructions to his workmen to split 
it up into four. Certain work was done which was not included in the 
contract, particularly in relation to the sinking (according to orders given 
to plaintiff's foreman) into the walls previously exposed wires, and laying 
them in tubing sunk into the walls. Plaintiff experienced great difficulty 
in doing the work owing to the decorations being carried on simultaneously. 
As the work progressed Mr. Godfrey received a cheque on account for 
£15, but he was not successful in his applications for further payments. 
He asked that the work should be inspected, and suggested a dav. The 
foreman attended for carrying out a test, but no one appeared on behalf of 
defendant. The County of London Electric Supply Co., however, made 
a test, but found the walls being washed with a hose pipe. The company 
found fault with the switches in the basement. but that work did not come 
within plaintiff's contract. The writ was issued and then plaintiff 
succeeded in getting an inspection. {ft was admitted that there was 
justification for complaint as to certain minor defects. The whole of the 
defective work could be done for £8 to £10, and plaintiff's solicitor had 
written to defendant's solicitor stating that plaintiff was prepared to 
satisfy not only the eleetrie supply company but the insurance Com p-ny 
also,but no notice was taken of that communication and defendants had the 
work done with a co isidlerable amount of extra work at a cost of £61, for 
which he counterclaimed. — Defeadant also counterclaimed for rent owing 
to his having been kept out of the premises, but plaintiff said that the 
builders were in the house engaged upon their work, altogether uncon- 
nected with the electric fitting, for some time after plaintit's work had 
been completed. 

Plaintiff gave evidence bearing out counsels’ statement, and said he had 
contracted for electrical work for many publie bodies and private persons. 

Mr. LOVEGROVE, plaintiff's foreman, Mr. GEoncE HENRY. Kitspy, 
electrical engineer and manager to Messrs. A. V. Gifkins & Co., and 
Mr. R. Leyp also gave evidence for plaintiff. 

Several witnesses were called for the defence in support of the allegation 
that the work was defective and unsatisfactory. and on Friday the hearing 
was concluded, when the Referee reserved judgment. 


Goodbody v. Poplar Borough Council. 


At the Bow (London) County Court recently, before Judge Bray and a 
Jury, Christopher Goodbody, a bricklaying contractor, sued defendant 
Council for damages for personal injuries. 

For plaintiff, it was stated, that while he was walking along Bow 
Common-lane, the cover of an electrie chamber on the pavement blew 
off through an explosion, Knocking him violently against a building. He 
was attended by doctors for several months for a nervous breakdown, 
from which he had not vet recovered. 

Defendants alleged that all plaintiff was suffering from was disuse of the 
muscles, and Mr. Ingle, of the Councils Electricity Department, said 
fusing was a protective measure, but no explosion such as had been 
described could have occurred, as there was no water in the box. He 
thought it extremely probable that the spark which always came at the 
severance of the fuse would get out through the joints of the cover. no 
matter how tightly they were sealed. That spark would be sufficient to 
explode an accumulation. of coal gas: and that would lift a pavement 
eover. [t was impossible to prevent gas getting into the chambers, and the 
gas companies were informed of an accumulation of gas when discovered, 

Mr. J. W. Beatcnuamp, of West Ham electricity department, said the 
greatest care was exercised to prevent the aecumulation of gas and air, 
without which such an explosion would be mpossible; it could have 
nothing to do with the electricity alone. 

The question left for the Jury to decide was as to whether the chamber 
was a nuisance onthe highway, and they decided it was neither a nuisance 
nor a danger. 

Judge Bray said that disposed of the case so far as the jury were con- 
|. If counsel desired to have any legal arguments as to the matter, 
Otherwise judgment would be for defendants, 


cerned. 
thev could arrange a day. 
with costs. 


Workmen’s Compensation Cases. 


The House of Lords recently delivered judgment in two important 
Seotch Workmen's Compensation cases, reversing decisions of the 
second division of the Court of Session. | 

In the case of Smith v. Fife Ccal Co. appellant (a miner in the Benarty 
yit of respondent company) prepared (0n June 28, 1912) a hole for blast- 


duty was to connect the cable to the firing apparatus or battery and: ^ 
turning the handle on the battery so as to discharge the shot ; but before 7 
performing either of these operations it was his duty to see that all | 
persons in the vicinity had taken shelter. Appellant, after connecting: à 
the cable to the charge. was proceeding to a place of safety in reliance: 

upon the shot-firer's ascertaining that appellant had taken shelter before 
he fired the shot.. The Sheriff-substitute found that appellant received: d^ 
personal injury by accident, arising out of and in the course of his em-. 
ployment, and awarded him compensation. The Second Division held. 


i 

that there was no evidence to support the award. | | 
After hearing legal arguments their Lordships reserved judgment, but es 
they ultimately found that appellant’s injury arose from the premature: iv 
explosion and that premature explosion was caused by the action of the- u 


shot-firer. They were, therefore, of opinion that the decision of the !— 
arbitrator was correct and that his finding should be restored. | 


In the case of Coyle (or Brown) v. John Watson (Ltd.) their Lordships. 
found that death resulting from pneumonia which supervened upon & 
chill (caught by a workman named Brown while waiting at the mid- En 
landing of the shaft to be hauled to the surface) came within the ambit. 
of the Workmen's Compensation Act, that the death was the result of 4 
injuries by accident received in the course of his employment and com- s 
pensation was awarded to his widow and children. 


Electricity Supply Agreements. . 


At Wellingborough County Court. recently the Wellingborough. 1 
Electric Supply Co. sued Mr. Wm. Hacksley for 10s. 7d., balance of. EET 
account for electrical energy supplied. It appeared that before defendant S 
commenced to take energy he entered into an agreement under which the- m 
price was to be 34d. per unit, but subsequently the Company notified. M 
defendant that the price would be raised to 4jd. a unit. Defendant dp 
continued to take current and did not notify the company that he objected. . 
to the higher charge. though he now relied on the original agreement. In. ES 
his evidence defendant stated that the company's manager told him OIN 
when the agreement was signed that the price stated would be binding ; 
upon the company as long as defendant was a member of the firm of 
Hacksley Bros., and he continued to usc electricity for power. 

His Honour, Judge Radcliffe, gave judgment for defendant with costs, . UN 


Mygatt v. Glyn. 


On Wednesday last week the Court of Appeal (the Lord Chief Justices. 
Lord Justice Phillimore and Mr. Justice Lush) heard the appeal of Mr. s 
A. O. Myyatt, managing director of Hclophane (Ltd.) from a judgment 
for £2,000 in favour of Major G. C. Glyn, a director of the company. In. 
the Court below Mr. Mygatt claimed £4.660 cna bill of exchange which. prr 
he said defendant dishonoured. In a counterclaim, Major Glyn claimed 
10 per cent. of the protits made by plaintiff out of the Holophane C'om- 
pany in return for which defendant relieved plaintiff from all the worries 
and anxieties connected with the business. It was on this counterclaim. " 
that the defendant succeeded and obtained judgment against which i 
plaintiff now appealed. " 

The Court ordered a re-trial of the counterclaim on which defendant 
succeeded, holding that the judge assessed the damages due to Major 
Glyn on insufficient evidence. 


Liability for Mistake in Telegram. 


In the King's Bench Division (Dublin) on Tuesday, judgment was: 
delivered in a case (stated from Sligo Assizes) as to the liability of a sub- 
postmaster for a mistake in the transmission of a telegram. 

Plaintitf (James Hamilton) handed defendant (Bernard Clancy, sube 
postmaster at Cliffony, Sligo) a telegram. addressed to a man directing 
him to purehase five calves at £4. 5s. each: but by mistake the figures: 
were transmitted £5, 5s, and the calves were purchased at the latter 
figure. Hamilton obtained a decree in the county court, and there was 
an appeal to the assizes, when a case was stated for the King’s Bench. 

Giving judgment for plaintiff. Mr. Justice Moloney said that if de- 
fendant could not be held liable except for wilful misconduct, and if the: 
Post master-General was protected by statute, then the public would be 
left without any remedy for the negligence of subordinate public officers. 


Who is a Patent Agent ? 

On Monday a Divisional Court heard defendant's appeal in the case of 
Hans v. Graham against a conviction under the Patents and Designs Act, - 
1907. The grounds of the conviction were that Mr. Graham. by putting ' 
up on his office the words " Patent Agency.” described himself as a 
patent agent, and was therefore liable to prosecution under the Act. 

After hearing legal arguments, the Court held that the words did not 
describe a person as carrying on the business or profession of a patent : 
agent, but merely indicated a particular place, or the kind of work that: 
was done in the office. In the course of his judgment Mr. Justice Ridley 
referred to the cases in which it had been decided that a person could put < 
up the words " Dental Surgery “` or " Canine Surgery." and not render? 
himself liable to conviction for describing himself asa dentist or a veterinary: 
surgeon, and said that the present case came in the same category. l 

Mr. Justice Rowlatt and Mr. Justice Shearman concurred, and the: 


we 


appeal was allowed and the conviction quashed. ‘ 
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IMPERIAL TRADE CO-ORDINATION. 


Engineering firms who have extended the scope of their 


activities beyond the shores of the Mother country to the 
Dominions bevond the Seas have been given opportuuities 
of obtaining valuable information regarding the conditions 
under which they have to carry on their colonial business. 
It is becoming more and more apparent that quite excep- 
tional obstacles are encountered by firms who manufacture 
in Great Britain and carry on regular trade in their products 
with the Colonies in various parts of the world. With the 
passage of time and the accumulation of information on the 
subject there can be no doubt that definite steps will soon 
have to be taken by the Colonial Office to remove restric- 
tions and anomalies which are not only hampering inter- 
Imperial trade but are providing opportunities for other 
countries to establish themselves in those markets which it 


| Home country and the Colonies for electrical, engineering 
and allied products it is Mr. Huco Hirst, the managing 
director of the General Electric Co. The article referred to 
reviews the situation as it exists to-day. Mr. HinsT 
appeals for the unifying of Company Law throughout 
the Empire. He states that “ It is not wise or right to 
discriminate against British subjects who wish to invest 
| capital in a British Dominion merely because they are not 
| resident within its borders." He points out several anoma- 
| lies in the patents legislation of the various Colonies. He 
says, "To get a patent in force for the whole Empire a 
British inventor has to take out some 28 patents and pay 
fees amounting roughly to £500 or £600. For the sum of 
£20 a patent can be made valid over the whole of the United 
States." Mr. Hirst has some caustic criticism to apply to 
| Empire statistics. He points out that the methods differ 
in nearly every Dominion and Colony, both from each 
other and from those in vogue in the Mother country. 
Although these statistics are elaborate and in every case 
published under official auspices, they are of little or no 
value for comparative purposes or as guides to the economic 
| development of the Empire. The classification of dutiable 
| goods is another important matter touched upon by Mr. 
| Hinsr. He states that the greatest confusion prevails in 
| this department of Imperial commerce. 

It is difficult to put forward a complete scheme whereby 
some improvement can be effected in the means and methods 
of inter-Empire trade. Mr. Hirst suggests a conference of 

| Imperial statisticians, either in London or some other 
| Imperial centre. We agree that this is a valuable sugges- 
tion and one which might with every advantage be acted 
| upon. It should commend itself to acceptance as pre- 
| senting probably the minimum of difficulty in arranging. 
i Mr. Hirst also considers that there might be an extension 
of the policy of establishing permanent trade commissioners 
in this country and the Dominions and. Colonies overseas, 


should be the privilege of Britishers to enjoy. Contempora- | The commissioners who have already been appointed in the 
neously with the official announcement of the disbanding | self-governing Dominions have assisted in encouraging the 
of the Industrial Committee of the Institution of Electrical | extension of trade between the Mother country and the 
Engineers there appears an article in the first issue of the | Colonies, and vice versa. but in India, where the Americans 
" Britannie Review "—a new monthly advocate for Im- | have already obtained a good commercial footing, there are 
perial expansion—from the pen of Mr. Huco Hirst, who | no such trade commissioners, and Mr. Hirst’s opinion is 
singularly enough was the Chairman of that Committee. | that they should be appointed with as little delay as possible. 
This pronouncement is particularly welcome at the present He would also extend this system to the Crown Colonies 
moment and, coming as it does from the pen of Mr. HinsT, and Native States under British protection or influence; in 
it bears the stamp of authoritv. If any man knows the ' Mr. HrinsT's own words, “Trade commissioners well 
difficulties of building up a business connection between the | selected and working each over a definite group of 
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Crown Colonies could develop and draw into a common 
usefulness and à common advantage the varying necds 
and resources of these territories.” 

We have already referred to the dissolution of the Indus- 
trial Committee of the Institution of Electrical Engineers. 
After reading Mr. HinsT's article we are of the opinion that 
there is a need for the formation out of the electrical 
industry of some association to bring these weighty matters, 
which bear directly upon the future development of Imperial 
trade, to the notice of the Home authorities. 


CURRENT TRADE LITERATURE. 


[Special reference is made to a number of new lists in the Art Supplement 
pages of this Section.] 

TROLLEY WIRE SPLICING SLEEVES.—The G.E. Co. has added to 
its catalogue of traction supplies, prices and description of the 
" Acme” sleeves for splicing trolley wires. The ends of the wires 
to be joined are drawn through the two halves of the sleeve, which 
is made in best gunmetal and heavily tinned, and the projecting 
ends of the wire are flattened for a short distance, then, by means of 
a central screw, the two halves of the sleeve are brought together. 
Soldering holes are also provided. 

METERS.—AÀ booklet on d.c. and a.œ meters of all classes is avail- 
able from Landis & Gyr, Denman-street, Southwark, S.B. It also 
gives particulars of true switches for various purposes. 


BUSINESS NOTICES. 


Messrs. J. S. Withers & Spooner, chartered patent avents, are 
removing on June 1 to Staple House, 51 and 52, Chancery-lane, 


London, W.C. 


Reduction of Prices.— Messrs. A. Revrolle & Co. have forwarded 
their pamphlets No. 114 (Earthed Plugs and Sockets) and No. 144 
(Quick Make and Break Oil Switches). 

The price of the switch illustrated in pamphlet No. 144 has been 
reduced from five guineas to £3. 5s., and the firm have also reduced the 
prices of the glands used in connection with the standard wall plugs 
dealt with in pamphlet No. 114. 

Patents Development.—The proprietors or a number of patents, 
for " Improvements in telephones and thermo-telephones,” desire to 
enterinto arrangements by way of licence or otherwise for securing 
their practical working in this country. Applications to Messrs. 
Hazeltine Lake & Co., Patent Agents, 28, Southampton-buildings, 
Chancery-lane, London, W.C. 

The proprietors of patent No. 12,040/1911, for “Improvements 
in the regeneration of the hitherto waste products of galvanic cells or 
batteries,” desire to dispose of the patent rights or to grant licences. 
Applications to Messrs. Johnsons & Willcox, 47, Lincoln's Inn Fields, 
London, W.C. 

The proprietors of patent No. 11,154. 1909, relating to * Improve- 
ments in galvanic batteries," desires to dispose of same, or to grant 
licences thereunder. Inquiries to Messrs. Cruikshank & Fairweather 
(Ltd.), 65-60, Chancery-lane, London, W.C. 

Restoration of Patents.—On May 6 orders were made restoring 
letters patent granted to Bertram and Eustace Thomas for " Elec- 
trically controlled brakes for cranes and the like " (No. 15,544 1900), 
" Improvements in electric switches " (No. 15,681/1009), and “ Im- 
provements in electrie collectors for maintaining connection between 
stationary and moving conductors " (No. 15,682/19090). 

An order was made on May 11 restoring letters patent granted to 
Chas. Vaughan and Chas. Birch for “ Improvements in and relating 

to metallic fittings for electric continuity system ” (No. 9,537/1908). 


LIQUIDATIONS, &c. 


A meeting of the creditors of the Northern Wireless Schools (Ltd.) 
is called for May 26, at 10 a.m., at the offices of Messrs. Beaumont & 
Taylor, Union Bank-buildings, York-strect, Manchester. Mr. G. P. 
Tavlor is liquidator. 

The Nottinghamshire & Derbyshire Tramways Development Co. 
(Ltd.), having completed the purpose for which it was formed, is 
being wound up voluntarily. Claims by May 31 to the liquidator, 
Mr. G. D. Prince, 24, Tierney-road, Streatham-hill London, S.W. 


At the public examination of Harry Horne last week. debtor stated 
that since 1903 he had acted as director of the Bryant Trading Syndi- 
cate (Ltd.). 

The syndicate was formed in 1900 to acquire and develop land in 
America, but subsequently added the manufacture of electric lamps, in 
connection with which a subsidiary company was promoted. He attri- 
buted his failure to his liability under guarantees for the company, to 
the non-success of the syndicate, to bad debts, &c. 


Claims against Thos. Louis Callender, electrical engineer, lately 
trading as the Shamrock Cycle Co. at Grove-place, St. Heliers, 
Jersey, are to be sent by May 30 to Mr. E. W. Humphreys, 4, Castle- 
place, Park-street, Nottingham. 

I 


MOTIOUN VOTOU UTTE 
ELECTRICITY SUPPLY. = 


HVA LAELIA LULL ULLAL HELL LL 
EXTENSIONS. 

Birmingham.—On Tuesday the Council adopted the recommenda- 
tion of the Electric Supply Committee to apply for sanction to loan 
of £150,000 for extensions of electric supply mains. 

Mr. Ellaway stated that the increased output in seven years had 
resulted in a reduction in the capital cost of mains, showing that the sale 
of current had grown much more rapidly than the outlay on mains. 


Bury (Lanes).—An unopposed inquiry was held last week into tho 
application of the Corporation for sanction to borrow £62,502 for 
the extension of the electricity generating plans and mains. 

The Town Clerk (Mr. J. Haslam) explained that the original application 
was for power to borrow £55,000, but the enormous increase in the demand 
for current for power since the application was made at the end of last 
year had caused the Council to think it would be advisable to carry out 
more extensions than were at first contemplated. The borrowing 
powers sanctioned were £173,173, of which £169,475 had been expended. 

Dundalk.—An inquiry was recently held into the application of 
the Urban Council for sanction to borrow £20,000 for extensions of 
the electricity undertaking. 

For the Council it was explained by Mr. M. Court that an agreement 
had been made with the Great Northern Railway Co. for a supply of 
electrical energy at 0-9d. per unit for a yearly consumption of 480,000 
units, and O-7d. for any excess over that amount, the company agreeing 
to pay a minimum yearly sum of £1,800. 

The electrical engineer (Mr. Perey A. Spalding) stated that for the 
first 10 months the working expenditure was £1,267. 3s. 2d., and the 
revenue £1,454. 16s. 4d. Allowing for loan charges the loss for that 
period would be £163, which he considered satisfactory. The Great 
Northern Railway scheme was a sound one; he was satisfied. with the 
progress of the undertaking, as few electricity works showed such results 
during the first or second years. 

Gravesend.— The L.G. Board have sanctioned the following loans 
for the electricity undertaking :— 

£620 for buildings and foundations (repayable in 30 years), £1,600 for 
cables and street work (25 years), and £10,000 for machinery, &c. (16 
years), total £12,250. 
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Leeds. — An inquiry was held on Wednesday into two applications 
by the City Council for sanction to borrow sums of £212,000 and 
£17,600 for the extension of the electricity department and for the 
acquisition of the electrical undertaking belonging to the Roundhay 
& District Electric Lighting Co. respectively. 

The city treasurer (Mr. DERRY) stated the case for the first application 
and said that it was proposed to purchase 26,242 sq. vds. of land; out- 
standing debt on the electricity undertaking was £849,335, and there were 
unexhausted borrowing powers to the extent of £131.284.. The buildings 
that would be superseded were valued at £41,200, and there was an out- 
standing debt on them of £25,350, but. £3,000 would be derived from the 
sale of discarded plant, so that the net deficiency was £22,550. 

The deputy town clerk (Mr. THorNtTos) said that of the £212,000 
required £200,000 would be for the extension of the existing generating 
station in Whitehall-road. — It included the cost of the land. the buildings 
and the new plant. The remaining £12,000 was for the purchase of land 
in South Accommodation-road, which it was proposed to use for the 
erection of works and a coal store. The available plant had a capacity 
of 26,600 kw. and the maximum load last winter was 13,880 kw., com- 
pared with 10,715 kw. in the previous year. Next winter there would be 
a maximum of 20.000 kw., and the existing plant would be barely 
suflicient to carry the load if there happened to be a breakdown any- 
where. The winter following would certainly require the extended 
works. It was proposed to demolish the building áorminz the old portion 
of the station purchased in 1898 from the Yorkshire House-to-House 
Electricity Co., and it was also proposed to discontinue using the 640 kw. 
sets standing in the building. The total cost of the plant to be installed 
would be £188,950, and an additional £9,000 would be allowed for con- 
tingencies. For the South Accommodation-road site (15.295 sq. yds.) 
a conditional contract had been entered into for its purchase at £8,000. 
It was proposed to wall in about 3,200 sq. yds. for a permanent coal store. 
A wharf and a boundary wall would be erected at cost of £4,800. 

There was no opposition to this part of the scheme. 

Mr. TuukNToN then stated the case for the purchase of the Roundhay 
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District Electric Lighting Co. The powers of the Corporation were 
that they should supply the city of Leeds, but though the Roundhay 
district now formed part of the city the rights of the company had been 
safeguarded. The Corporation had entered into a provisional agreement 
to buy the company out, and the provisional order issued by the Board 
of Trade was now in process of being confirmed by Act of Parliament. 
The date on which the order would come into operation was contingent 
upon the'purehase of the undertaking. According to the terms of the agree- 
ment the purchase was to be effected on July 1. The price was the 
amount of the preference and ordinary share capital (£12,390), together 
with interest at the rate of £3. 2s. 4d. per cent. on the ordinary shares. 
The bank overdraft which the Corporation would be liable to discharge 
amounted on Dec. 31 to £1,689, and there would be a further capital 
expenditure on mains of about £100. With various small items the total 
figure was £17.600. 

The city electrical engineer (Mr. C. N. HErFORD) said that the existing 
station would be sold and not used at all. There were 155 consumers of 
electricity in the distriet on April 1, 1913, and the sales had been 46,618 
units at 6d. (less 5 per cent. discount) for lighting and 3,239 units at 2d. 
per unit (less 5 per cent.) for power. 

Leigh (Lanes).— An unopposed inquiry was held last week into the 


Council's application for sanction to borrow £10,225 for extensions 
of the electricity works. 


Maidstone.—On Friday, May 15, the Mayor and the chairman and 
members of the Electricity Committee attended at the electricity 
works to oflicially set in operation a new 850 kw. Belliss- E.C.C. 
generator. 

This machine constitutes an important addition to the works, and will 
allow of the displacement in the immediate future of several small 
ineficient units which have been in operation since the station was 
opened in 1901. 

Ald. Vaughan, who has been chairman of the Electricity Committee 
since its formation, referred briefly to the growth of the department and 
to the fact that the electric service for power purposes had attracted 
numerous valuable and large concerns to Maidstone. He also paid a 
high compliment to tbe electric engineer (Mr. E. E. Hoadley) and his 
staff for the progressive manner in which the undertaking is conducted. 


Redditeh.— The Council have adopted the scheme for the exten- 
sion and development of the electricity undertaking, recently pre- 
pared by Messrs. Handcock & Dykes and outlined in our issue of 
the Ist inst., p. 155. 


Stockport.—An unopposed inquiry was held last week into the 
application of the Corporation for sanction to borrow £17,600 for 
extensions of the electricity undertaking. 

During the proceedings, the inspector (Mr. H. Ross Hooper) said that 
it was not always advisable to borrow money for an undertaking which 
showed a profit on its working. He thought that they would tind that 
those towns which took the profits of their productive undertakings for 
relief of rates were usually the highest rated. 

The Town Clerk said the Imperial Parliament did the same thing, and 
speaking generally he thought that it had not been injurious to Stockport. 


Stoke Newington (London).—Mains are to be extended in several 
parts of the borough at a cost of £554. 


Sunderland. —-The Corporation have applied for sanction to borrow 
£50,000 for new cables, extension of feeders and mains, and inercased 
supply to the Roker district. 


GENERAL. 


Aberdeenshire. Good progress is being made with the scheme for 
the supply of electricity in Aboyne, Ballater and Ellon. The Board 
of Trade have granted the application of Mr. Jas. Duncan for pro- 
visional orders for the three districts, and they will be confirmed in 
due course during the present session. 

The wiring of houses at Ballater has been completed, and wiring work 
has just been commenced in Ellon. Work in connection with the plant 
at both places is to be begun in a week or two by Messrs. T. C. Smith & Co. 

The local authority may, on giving 12 months’ previous notice in 
writing, require the undertakers to sell them the undertaking, ineluding 
all lands, buildings, works and plant suitable to and used by them for the 
purposes of the undertaking. ‘Phe purchase periods vary from 6 to 42 
years. 

Ashton-under-Lyne.— The official inauguration of the extension 
of the electricity works took place on Wednesday. 

Barnes.— In future. all large consumers who have a supply for 
heating and power are to be charged at 11d. per unit. less the usual 
discounts up to 334d. per cent. At present the charges are 33d. for 
lighting and 11d. for power. 

The charge for energy to electric battery vehicles is to be Id. per umt. 
but during peak load hours the charge will be 14d., between 11 pam. and 
6a.m.. id. per unit. When the supply is given on premises other than 
the Council's and is for re-sale, a discount of 20 per cent. is to be made off 
these rates. 

Bexley.— The Council have decided, on the advice of Mr. John 
F. €. Snell, to give a bulk supply to the West Kent Electric Co. for 
Crayford, and orders for rotary converters, switchgear and high- 


tension cable are to be placed forthwith. The draft agreement with 
the West Kent Co. has been forwarded to the Board of Trade for 
their approval. 


Brierfield.—The Council have made an arrangement with Nelson 
Corporation for the supply of electricity in bulk for seven years at 
2d. per unit for lighting and 11d. for power. 


Glasgow.—The Electricity and Tramways Committee recommend 
that Pinkston power station be left under the control of the tramways 
department, provided the present arrangements are continued, 
whereby each department can get, by means of inter-connecting 
cables between Pinkston and Port Dundas stations, whatever energy 
can be spared whenever assistance is required by cither departments. 

The net surplus from the recent Exhibition of Electrical Appliances 
was £751. ls., and the Electricity Committee recommend that £283 be 
paid to the electricity department for current supplied to the exhibition ; 
£234 to the Sub-Committee of the Health Committee on Air Purification, 
and £234. Is. to the revenue account of the electricity department. 

Hove.—The chairman of the Electric Light Joint Committee 
(Ald. Jago) explained at the meeting of the Council last week that, 
after considering the different offers received to lease the electricity 
undertaking and rejecting a number, the Sub-committee submitted 
two, together with the offer of Brighton Corporation to supply cur- 
rent in bulk, to the electrical engineer (Mr. C. B. Smith), who was 
also asked to report upon the question of retaining the management 
of the concern in the hands of the Corporation. The Joint Committee 
who had decided to include two later offers, were awaiting further 
details in connection with one of the later otfers, but thev hoped to 
subinit an interim report at the next meeting of the General Pur- 
poses Committee. 


Keighley.—The Corporation are considering the question of apply- 
ing for a provisional electric lighting order for the arca of the Rural 
District Council, and already some of the Parish Councils, including 
that of Steeton-with-Eastburn, have decided to support the proposal, 

Kilmarnock.— Last week the Council decided to grant the borough 
electrical engineer (Mr. W. €. Bexon) an honorarium of £100 for 
services in connection with the promotion of the Electric Lighting 
Extension Order, and to increase his salary by £100 per annum. 4 


Kinarkos at Buckingham Palace.— At the Roval Command per- 
formance before the King and Queen and the King and Queen of 
Denmark at Buckingham Palace on the 12th inst., Mr. Ponting 
showed his series of beautiful kinematograph pictu.es taken during 
Capt. Scott's last memorable journey to the South Pole. Kinarko 
carbons were used. These, it will be remembered, are the only 
kinematograph carbons of British manufacture. 

Kirkby Lonsdale.— Efforts are being made by Messrs. Chas. HG 
Best and Chas. Pullan, of Bradford, to form a small local company 
for the erection and maintenance of electricity supply works. 

Linking-up of Electricity Supply Works.—In connection with tho 
scheme for linking-up the Shoreditch and Stepney (London) elec- 
tricity works, Shoreditch Lighting Committee propose to enter into 
a contract with Messrs. Griffiths & Co. for laying ducts from Coronet- 
street electricity works to the boundary of Shoreditch and Stepney. 

London County Council.—On Tuesday sanction was given to the 
following loans for electricity supply: Hackney £15,750, Stepney 
£15,000, and Woolwich £542. 

Electric Supply.—In reply to a letter from the Board of Trade asking 
for the Council's observations upon an agreement proposed to be entered 
into between Stepney and Shoreditch Borough Councils under sec. 3 of 
the London Electric Supply Act, 1908, for a temporary bulk supply by 
the former to the latter for a period of one vear, with an extension for a 
further year at the option of Shoreditch, it was decided to suggest that 
clause 13 be amended so as to provide that in the event of a dispute as to 
the accuracy of the meters registering the bulk supply the dispute should 
be referred to the Council and not to the Board of Trade. 

Electric Supply of London.—]1n the discussion on the estimates there 
was an amendment moved by Mr. O. Lewis to the proposed vote of {3.500 
for expenses to be incurred by the Special Committee on London Elec- 
tricity Supply. Mr. Lewis proposed that the committee should be jìn- 
structed to report fully by the second Tuesday in July as to the methods 
best caleulated to place London in the most advantageous position in 
regard to electricity supply. 

Mr. Hume (the chairman of the Special Committee) said the committee 
would report. to the Council at the earliest possible moment with a view 
to powers being sought in the next session of Parliament. 

The amendment was rejected. 

Loughborough.— The borough electrical engineer (Mr. W. H. Allen) 
has been authorised to prepare a definite scheme for the supplv of 
electricity to cottages and villas at a fixed weekly sum to includo 
wiring and maintenance charges. 

Mansfield.— The Electricity Committee has (subject to confirma- 
tion) arranged to supply the Mansfield and District Light Railway 
Co. with electrical energy for five years at 11d. per unit for the first 
400.000 units each year and ld. for every unit after. 
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Portrush.—The Council cannot obtain the services of Mr. R. B. 
Leach as consulting engineer and Messrs. J. Woodside & Co. have 
been appointed electrical engineers to supervise the erection and 
equipment of the electricity works. 


Saddleworth (Lancs.).—Oldham Corporation have been asked to 
state their terms for a supply of electricity in bulk, and the chairman 
of the Electricity Committee (Coun. Hardman) and Mr. Chamberlain 
have been authorised to interview the Council on the matter. 


Sheffleld.—The chairman of the Electric Supply Committee 
(Ald. C. F. Bennett) has been compelled to resign owing to ill-health, 
and Councillor T. G. Evans has been elected chairman in his place. 


Shorediteh (London).— The Borough Council have increased the 
salary of the electrical engineer (Mr. C. N. Russell) from £600 to £700 
per annum, with a further increment of £50 in à year's time. 

Steyning.—Steyning West Rural Council have been asked by Mr. 
C. E. Dalev to permit electric light standards and overhead wires to 
be erected in certain streets in Steyning and other parishes, and the 
surveyor has been asked to report on the matter. 


Wallasey.—During the past year 587 new consumers were con- 
nected to the mains. Extensions of plant at present in progress 
will double the capacity of the generating station. 


Wimbledon.— The Electrice Lighting Committee propose to supply 
current at ld. per unit to Messrs. J. Carter & Co., provided an annual 
consumption of 100,000 units is guaranteed, and also to Messrs. 
Hadtield's factory at Merton, provided a guarantee is given for a 
minimum payment of £50 per annum. 

Woolwich.—The Electricity Committee are negotiating with 
several applicants for the supply of current, principally for power 
purposes, in North Woolwich, and which will involve extensions of 
mains at a cost of £400. 


LIGHTING NOTES. 


Edinburgh.—The Electric Lighting Committee is to report on the 
cost of the electric lighting of all the streets in the city at present not 
so lighted. 

Horwich.—The members of the Council are dissatished with the 
quality of gas supplied by Bolton Corporation and the Clerk has been 
instructed to write to the Lancashire Electric Power & the South 
Lancashire Tramways Companies for their terms for a supply of 
electricity for public lighting. 

Melton Mowbray.—The Ntreet Lighting Committee have decided 
to reorganise the public lighting. The principal alteration proposed 
is the abolition of the 1,000 c.p. and the substitution of 500 c.p. 
lamps, and tenders will be invited from the local electric lighting and 
gas companies. 

Richmond.—The Council have authorised the Richmond (Surrey) 
Electric Light & Power Co. to erect a few experimental standards 
in order to give a public demonstration of electric street lighting. 

Workhouse Lighting.—A three days’ inquiry was held last week at 
Islington (London) into the application of the Board of Guardians 
for a loan for the electric lighting of the institutions under their 
control. There was opposition by ratepayers, including the Gas 
Light & Coke Co. 

The solicitor to the Guardians (Mr. J. H. Price) appeared in support of 
the application, and supplied statistics as to the cost of lighting the insti- 
tution, &c. 

The electrical engineer to the Board (Mr. Jas. Enright) said the number 
of lights proposed to be used in the different buildings was 2,437 (2.137 
points) at a total cost of £3.372, and the annual charge for current (69,722 
units at 2d. per unit) would be about £581. Institutions like those under 
the control of the Board, with many draughty corridors, &c., were un- 
suitable for incandescent gas mantles, and he estimated that there would 
be a considerable saving by the adoption of electric lighting. 

Evidence was also given by Messrs. Frank Suter, A. H. Dykes and A. 
Gay in support of the electric lighting scheme. Mr. Dykes put the 
annual cost of electric lighting, including interest, sinking fund charges, 
renewals, &c., at £852. | 

The cost of gas lighting was £1.530 per annum with flat-Alame 
burners consuming 8 c.f. per hour. but the gas company suggested that 
the greater part of the burners should be replaced by incandescent 
mantles, which would decrease the consumption to 6 c.f. per hour, and 
reduce the bill to £1.150 per annum. To that must be added the com- 
pany's charge for maintenance (£134) and the sinking fund charge (on 
the capital outlay of £725) of £48. ts. 8d., a total of £1,332 for pas. 

The engineers in charge of the institutions and schools gave evidence as 
to the gas fittings, &e. Of about 1.200 in the St. -John's-road institution, 
30 would require looking after more than once a week. It was also stated 
that the corridors were so draughty as to be unsuitable for incandescent 
mantles, and that there would be a saving of coal from the introduction of 
electricity for power. 

Evidence in support of the gas company's scheme was given by Mr. 
F. W. Goodenough, and by Mr. Duncan Watson, electrical engineer, who 
traversed Mr. Dyke's figures, 
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TRACTION NOTES. 
TRAMWAYS AND LIGHT RAILWAYS. 


Aberdeen.—The Tramways Committee have recently entrusted 
the Tudor Accumulator Co. with the work of electrically welding 500 
joints at an estimated cost of £1,500. 


Dundee.—The Corporation are to take over a section of the 
Dundee & Broughty Ferry Tramway Co.'s line in August next. For 
the section (nearly a mile in length) the company demand £15,480, 
and the tramways manager is to report on the matter. 


Light Railways.—The Board of Trade have confirmed the Don- 
easter Corporation Light Railways (Extensions) Order, authorising 
the construction of light railways in Balby-with-Hexthorpe and 
Bentley-with-Arksey Urban and Doncaster Rural districts. 


L.C.C. Tramways.—Bethnal Green Council are recommended, in 
consideration of the London County Council undertaking the cost 
of certain reconstruction and widening works in Grove-road, not to 
oppose any further application the County. Council may make for 
the adoption of the overhead system of traction on the tramway in 
Grove-road. 

South Shields.— A sub-committee of the Tramways Committee has 
been instructed to report on the proposals to link up the South Shields 
and Sunderland systems by way of Fulwell Bank, or (alternatively) 
to make the connection via Whitburn. Jt is also proposed to extend 
the South Shields Tramwavs to Boldon Colliery. 


Stirling.—The Council have agreed to make an offer for the pur- 
chase of the undertaking of the Stirling & Bridge of Allan Tramways 
Co., with a view to its extension and to the adoption of electric 
traction. 


Tramway Assessments.—Hitherto the Lanarkshire Tramways Co. 
have obtained from the Councils of the several parishes traversed by 
the tramways a deduction (under sec. 37 of the Poor Law Act, 1845) 
of from 35 to 36 per cent. from the valuation for poor and school rates. 

For the vear 1913-1914, however, the company claimed an abatement 
of 72 per cent., and the interested parties agreed to refer the matter for 
inquiry and settlement to Mr. Robert Jackson, H.M. Assessor of Railways 
and Canals. By Mr. Jackson's award the company has been found to bo 
entitled to a deduction of 60 per cent. from the annual value in respect of 
the probable annual average cost of the repairs, insurance and other 
expenses to maintain the undertaking in its actual state, and all rates, 
taxes and public charges. 

In a similar dispute between the Paisley District Tramways Co. and 
the several Parish Councils interested, Mr. Jackson has found the com- 
pany to be entitled to a deduction of 64 per cent. from the annual value, 
instead of 36 per cent. hitherto allowed. 


West Hartlepool.—At the Council meeting last week the deputy 
Mavor (Major Martin) expressed satisfaction that the first year’s 
working of the tramways by the Corporation had resulted in 
a gross profit of £5,979, and a net surplus of £1,663 (2:32 per cent. on 
capital), which has been carried to reserve. 

Ald. Macfarlane, in moving the adoption of the Electricity Committee's 
report, said that for the first time for 10 vears there would be a defieiency 
on the accounts owing to the expense involved in providing new premises 
and plant for the utilisation of waste steam from Seaton Carew iron 
works. They might look forward to making ends meet next year. 


TELEGRAPH AND TELEPHONE NOTES. 


Municipal Telephony.— At the meeting of Hull Telephone Com- 
mittee on Monday the general manager (Mr. T. Holme) submitted à 
statement on the department's work for the year ended March 31. 

The gross receipts were £14,542. increase over 1912-13 £663; gross 
profit £6.270. increase £416. The total amount carried to loan repayment 
account is £11,180, to short loans redemption. £5.709 ; to reserve £9,867, 
add this year’s surplus (including interest) £2,631. a total of £29,387. A 
table gives the capital cost, income, expenditure and gross profit on & 
station basis, and these figures for 1913-14 are £18, £4. 2s., £2. 8s. and 
£1. H4s. respectively. It had again been possible to join up the addi- 
tional subseribers without adding to the underground and exchange plant. 
The cost per station stands at £18.37, compared with £18:03. 

The chairman (Ald. Brown). in moving the adoption of the report, said 
it was very satisfactory. Had municipalities realised that it would be 
possible to present such a report Hull would not have been in the unique 
position it was to-day. The publication of the report would cause some 
municipalities to regret that they had not followed Hull's example. 

All. Larard said that when the question of expert advice arose they 
at once expressed their confidence in Mr. Holme, and their decision had 
been completely justified. Mr. Holme had revealed remarkable expert 
knowledge and a thorough grasp of all the details of valuation as well as 
of management. 

The Chairman then said the Committee would expect to revise the 
salary of Mr. Holme now that the two systems had been amalgamated, 
and he moved that it be increased from £325 to £500. This was agreed 
to unanimously, and the re-organisation of the staff was also approved. 

The Chairman announced that all the statf were not coming over to the 
Corporation from the Post Office, and therefore it was necessary to make 
arrangements to fill the places of those who had remained with the Post 
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Office. They were not going to remove them all at once, but to take 
them away in easy stages. That would be helpful to the Corporation, 
but it would be necessary to replace them, and Mr. Holme was authorised 
to advertise. } 


TTOTTE TOUTOTAN 
EMPIRE NOTES. 


ATT 


F Australasia.—The “Australian Mining Standard? says Port 
Melbourne City Council have offered to supply electric current to the 
Harbour Trust for lighting the railway pier and new pier under con- 
struction at Port Melbourne at 6d. per unit for the first 45 hours’ 
maximum demand per month and 2d. per unit after. 

The chairman and executive of Wellington (N.Z.) Harbour Board 
have recommended that various works be carried out during the present 
year including the erection of harbour beacons at a cost of £3,000 and 
the provision of an electric lighting and power installation to cost £3,000. 

A publie meeting at Mount Gambier (S. Australia) has decided in 
favour of the Council allowing a private firm or company to establish 
electricity supply. 

Sydney Council recently decided to invite tenders for the supply of two 
2,000 k. v.a. and one 1,000 k.v.a. step-up transformers and three 750 k.v.a. 
step-down transformers in connection with the supply of current to 
Granville, switchgear for a sub-station in Ashfield, and for sub-stations 
in the western suburbs, and coal chutes on land adjoining the power 
house. 

The Council have also decided to purchase a 5.000 kw. generating set 
and auxiliaries (similar to that already supplied by the company) from 
the Australian Metal Co., subject to the satisfactory testing of the set 
already supplied. and to the same price being accepted for the additional 
set (£21,233, less cost of spares, £2.168, and cost of platforms, ladders and 
pipework. £1.400 = £17,665). 

In accordance with a report recently prepared by the City Electrical 
Engineer, offers are to be invited by Sydney Council for a transfer to the 
Council of a property within 70 miles from Sydney, where coal can be 
raised for the electricity works, and that the Department of Mines be 
asked to permit an officer of that dpeartment to advise the Council on 
the matter. 

Palmerston North (N.Z.) Council will take a poll of ratepayers on the 
proposal to borrow £55,000 for electric tramways on the Edison battery 
system. 

The Prahran-Malvern Tramways Trust intend to call for tenders for 
25 new tramears (at a cost of about £25,000). It is hoped that a Vic- 
torian tender will be submitted. 

At a recent meeting of the Works’ Committee of Melbourne Council a 
memorandum was submitted by the town clerk (Mr. J. (layton), in 
which he said the basis on which the public lighting of the city and the 
municipal consumption of energy were to be charged for in future 
urgently needed consideration by the Council by reason of the unsound- 
ness of the principle of striking a lighting rate to cover a charge for public 
lighting, which included a considerable profit: the necessity for the 
electric supply undertaking being required at the earliest date possible 
to carry out the object for which it was originally created—viz., the 
publie lighting of the city ; and the unsoundness of the position that the 
citizens who are the owners of the undertaking should be called on to pay 
fot the electrical energy required for municipal purposes at higher rates 
than were charged to individual private consumers. For the year 1913 
the revenues for public and private supplies were £21.000 and £129,000 
respectively. Mr. Clayton is of opinion that the time has arrived when 
the electric supply undertaking should do the public lighting without 
‘cost to the citizens. This would enable the Council to give the citizens 
reduced taxation, or a more extensive system of city maintenance and 
cleansing without any increased taxation by increasing the town rate 
correspondingly with the reduction in the lighting rate. As soon as the 
Information necessary was available a statement showing the rates 
charged for certain classes of private supply and the rates paid for the 
municipal supplies would be submitted to the committee. 

In Sydney recently, the Postmaster-General. (Mr. Agar. Wynne) 
announced that, with the assistance of Mr. John Hesketh. chief electrical 
engineer for the Commonwealth, Col. Owen, Director-General of Public 
Works in the Department of Home Affairs, and Mr. Oxenham, secretary 
to the Postinaster-General's Department, he had decided upon a scheme 
for improving the Sydney telephone service. The plan was to establish 
a number of telephone exchanges within the metropolitan area, in place 
of a central exchange. To these exchanges automatic telephones would 
be connected. Tenders were called for some time ago for the installation 
of automatic switchbeards, and they were under consideration. It was 
Intended to deal with the largest centres first. They had found that the 
automatic system worked splendidly as long as it was self-contained and 
not worked along with other systems. The Sydney post-ottice system 
was to be reorganised. His idea was that in place of a huge central post 
Office in the heart of a cit y they would be far better off with a number of 
Smaller ones studding the city area. 


British North Borneo.—The Chamber of Commerce “ Journal ” 
says the Jesselton Ice & Power Co. has recently been formed in 
Singapore (with a capital of $300,000) to provide light and power at 

esselton on the west coast of British North Borneo and to supply 
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ice, &c. The secretary is Mr. Chan Sze Onn and the registered office 
is at 5, Malacca-street, Singapore. 


Toronto Hydro-Electric System.— The third annual report and 
accounts (for 1913) of the Commissioners have been issued. 

After a reference to the appointment of Mr. H. H. Couzens, late of 
Hampstead (London) to the position of general manager of the system, 
the report states that the gross income amounted to $1,159,339. The 
cost of electric current and expenses of operation and management (in- 
cluding repair: and maintenance) came to $681,217, leaving a net in- 
come of $478,122. Interest, depreciation and sinking funds for the vear 
absorbed $443,546, leaving a net surplus for the vear (after meeting all 
charges) of $34,576. The whole of the cost of getting and promoting 
new business (upwards of $60,000) has again been met out of the year’s 
income. ‘The sinking fund appropriation covers the amount required 
for the year under the three governing city by-laws, together with interest 
on past due instalments. The total sinking funds amounted (at Dec. 31, 
1913) to $289,211. From this total there have been deducted certain 
items, including surplus earnings for 1912 and 1913, leaving a net balance 
of $94.617 to carry forward against future profits. Of the total esti- 
mated expenditure of $5,120,000 authorised by the citv by-laws, $4,619,539 
had been expended up to Dec. 31 last, leaving $500,461 available for 
construction work not then finished. It is anticipated that this will 
suffice to complete the work included in the estimates. No provision 
has vet been made for furnishing the enterprise with any capital except 
that required for purely construction purposes. The amount required 
at Dee. 31 last for working capital is as follows: Stores investment, 

231,511; accounts receivable, $351,748 ; prepaid charges, $3,582; 
sinking fund obligations carried forward, 894.617. Less depreciation 
reserves accumulated, $246,647— $434,811. Having in view the ex- 
pansion of the system, and the necessity for keeping a portion of the 
depreciation reserves always available for tne true purposes of the fund, 
arrangements ought to be made for placing at the disposal of the Com- 
mission working capital to be availed of as required, to the extent of 
$1.000,000. The amount could either be raised bv the Corporation 
direct or by the Commissioners, on the credit of the Corporation. Special 
powers would probably be required to cover either method. Very 
satisfactory progress has been made during 1913. The total income 
increased trom $726,763 (in 1912) to $1,159,339. The commercial 
income has grown from $338,262 to $684.622. and the net surplus (after 
providing for all fixed charges) from $13,555 to $34,575 in 1913. 


FOREIGN NOTES. 


Argentina.— Rosario City Council have appointed a special com- 
mittee to consider the question of electric lighting, and specifications 
are to be prepared. 

Nearly two years ago tenders were called for and the Council, after 
modifying the conditions, granted the concession to Messrs. Colson, 
Brookhouse & Pyne, who refused to accept it, as the terms were so much 
altered. 

The * Review of the River Plate " says the Provincial Government of 
Buenos Ayres has authorised Mr. Juan F. Tetamanti to transfer the con- 
cession for an electric tramway service at La Plata to the newly consti- 
tuted La Nacional company. 

The president of Parana Municipality has entered into an agreement 
with the local electric supply com pany for the extension of the service to 
the outlying districts of the city where only gas is now in use, 

Government authority has been given to Messrs. Bertorcllo Hermanos 
to construct a telephone line between Patagones (Province of Buenos 
Ayres) and Pringles (Rio Negro Territory). 

The barracks at La Plata, Mercedes, Sin Nicolas, Cordoba, Catamarca, 
Tucuman, Salta, Santiago del Estero, Diamante and Corrientes are to 
be lighted electrically. 


Austrian Electricity Supply and Traction Undertakings.— We have 
received a copy of ~“ Ntatistik der Elektrizitàtswerke und der Elek- 
trischen Bahnen in Osterreich, Bosnien und Herzegowina." The 
statistics, which are in book form, are issued. by the Elektrotech- 
nischer Verein, Vienna. Inaddition to the technical details of under- 
takings, there are general summaries which show the numbers of elec- 
tricity supply works and electric railways, arranged according to the 
prime movers and the systems of generation employed. 


Constantinople Electrical Undertakings.— lt is announced by the 
" Financial News" that the Belgian financiers who carried through 
the scheme for amalgamating the tramway companies of Buenos 
Ayres some vears ago are forming a company which will undertake 
the exploitation in Constantinople of the tramways, electricity and 
gas undertakings and (later on) of an underground electric railway, 

The company will start with a share capital of 18.000.000fr. and deben- 
tures of the same amount to exploit the tramways, but the whole pro- 
gramme will involve over 100,000.000£r..— The existing 154 miles of 
tramways have been electrified, but in 1916 the Belgian company will 
absorb the light and power undertaking worked by a Hungarian “com. 
pany and controlled by the Budapest Aktien Gesellschaft. für. Elek. 
trische und Verkehrs-Unternehmungen. The Belgian group has ob- 
tained the concession of an underground. railway between Stambul, 
Galata and Pera. The title of the new company will be the ‘ Union 
Ottomane, Société d Entreprises Electriques à Constantinople." Belgian, 
German, French, Swiss and Austro- Hungarian banks support the scheme, 
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MISCELLANEOUS NOTES. 
Alleged Theft of Electrical Fittings.—On the 14th inst. three men 


(named Taylor, Connor and Piteher) were charged at Marlborough- 
street Police Court with stealing electrical fittings of the value of £22 
from Messrs. Duncan, Watson & Co., and Barnet Shombrot was 
charged with receiving same. Prisoners were remanded, Shombrot 


being allowed bail. 


Customs Duties.—According to a recent decision, transformers 
(consisting of a closed iron receptacle containing oil, copper wire, 
insulating parts, &c.) are classified for import duty under No. 301 
of the Danish customs tariff, the duty being 7} per cent. ad val. 

In the new edition of the Colombia customs tariff issued recently the 
item "' lámparas de acero " appeared. It is now announced that this 
item was meant to include “ arc lamps and all lamps for outside lighting," 
the duty being 2 cents per kilog. (— 9d. per ewt). 

A decision has been given that Ceag miners’ electric safety lamps can 
be imported into New Zealand duty free, but cells for same (if imported 
detached) are subject to 30 per cent. ad val. duty under the general and 
20 per cent. under the British preferential tariff. 

Golf Competition.—On Saturday a golf competition took place at 
Cassiobury Park, Watford (by the courtesy of the officials of the 
West Herts Golf Club) between the following teams :— 

British Thomson-Houston Co. (Messrs. W. €. Lusk, C. C. Levis, J. C. 
Murray and F. Hall), Dick, Kerr & Co. (Messrs. C. Hardie, D. Kerr, C. 
Witts and S. McCay), British. Westinghouse Co. (Messrs. C. S. Colton, 
T. G. Wilson, A. Du Pasquier and F. M. Rogers), Siemens Bros. (Messrs. 
E. G. Fleming. J. Kirkwood, P. N. Pitt and G. P. Cooper). Two rounds 
were plaved, In the morning the B. T.-H. plaved against. Dick, Kerr 
and the Westinghouse against. Siemens, and in the afternoon Siemens 
plaved against Dick, Kerr and tle B.T.-H. against Westinghouse. The 
competition was deciced Ly match play on handicap, and the final 
result was: Dick. Kerr won 5} matches, Westinghouse 4, Siemens 31 
and B.T.-H. 3. The weather was perfect and the course in excellent 
condition, Mr. Lusk played so well that. it was unanimously decided 
to reduee his handicap from 18 to 10. In addition to Mr. Lusk, Mr. Kerr 
and Mr. MeCay cach won both matches, and Mr. Cooper won one of his 
matches and halved with Mr. Hardie in the other. 

Government Publications. - The following have been issued during 
the past week :- - 

Trade Marks Bill, Pd. Boiler Explosion Reports: No. 2.208 on the 
S.S. Kelvingrove, 24d.: No. 2.287. on the N.N. Bavaria, 21d. Private 
Legislation Scotland Procedure, 12 5-14. 31d. House. of Commons 
Debates (cloth), Vol. LX., 1914, 4s. 9d. Statutory Rules and Orders: 
No. 558, Bingley Tramways, Lid. No. 588, Motor Cars Order for Mid- 
lothian. 14d. No. 589, Manchester Corporation Tramways, Ild. No. 
590, Nottingham Corporation Tramways, Tid. No. 591, Nottingham 
Corporation Tramways, 14d. No. 502. Shefheld Corporation Tramways, 
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Transformers. 

LEEDS City Council invite tenders for single-phase 2.000 and 
6.600- volt and Scott connected Transformers of the air-cooled 
type, with a total capacity of 20,000 kv.a., delivered over a 
period not exceeding three years. General conditions, specifiea- 
tion, &c.. from the manager of the electric lighting department. 
Mr. €. Nelson Hetford, 1, Whitehall.road, Leeds, and tenders 
must be delivered to the town clerk, Sir Robert IZ. Fox. Town 
Hall, Leeds, by HH a.m. of June 29. See an advertisement, 

Meters, Demand Indicators, Time Switches and Carbons. 

The Electricity Supply Committee of STEPNEY (London) 
Borough Council invite tenders for the supply during the period 
ending June 30, 1917, of Ampere-hour Meters, Demand Indi- 
cators and Time Switehes, and during the period ending June 
30, 1915. of Are Lamp Carbons. Specifications, &¢., from the 
borough electrical engineer and manager, Mr. Wm. C. P. Tapper, 
27, Oshorn-street, Whitechapel, E... where tenders must be 
deivered by neon June 11. See an advertisement, 


Lift Ropes. 

The CoMMISSTONERS OF H.M. Works, &c, invite tenders for 
the supply of Lift Ropes during three vears from July 1 next. 
Forms of tender, &e., from the Controller of Supplies, FS, 
Queen Annes Gate, Westminster, S.W., and tenders, addressed 
to the Secretary, H.M. Office of Works, Storey's Gate, West- 
minster, S.W., must be in by Il a.m. June 2. See an adver- 
disement. 
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13d. No. 593, Sheffield Corporation Tramways, lid. No. 595, Mere 
chandise Marks Regs.. 14d. Boiler Explosion Report at Beanult Colliery, 
South Wales: No. 2.288, 54d. Electric Lighting Provisional Order: No. 4 
Bill, 64d. Merchant Shipping Life-Saving Rules, 3d. Statutory Rulesand 
Orders: Dumferline and District Tramways Regulations, 599, 14d. 


Imports.— The following are official values of electrical machinery, 
material and apparatus imported into this country (a) during April, 
1914. and (b) during the current year from Jan, 1 to April 30, with 
the increases or decreases compared with the corresponding periods 
of 1913 :— 

Electrical machinery (a) £154,073 (increase £23,047), (b) £536,535 (in- 
crease £37,874) ; telegraph and telephone cables (a) submarine £289 (in. 
crease £289), other than submarine £9,280 (increase £6,200), (b) submarine, 
£539 (increase £505), other than submarine £26,257 (increase £4,615) ; 


telegraph and telephone apparatus (a) £15,686 (decrease £3,931), (b) 


£85,258 (increase £13,615); other electrical wires and cables, rubber 
insulated (a) £27,116 (decrease £8,007), (b) £118,054 (decrease £10,509) ; 
with other insulations (a) £6,625 (increase £2.070), (b) £32,035 (increase 
£17,141); carbons (a) £12,751 (increase £1,040), (b) £59.396 (increase 
£9,444); glow lamps (a) £11,956 (decrease £3,477), (b) £62.558 (decrease 
£7,262); arc lamps and electric searchlights («) £539 (increase £113), 
(^) £1,166 (increase £334) ; parts of arc lamps and searchlights (other than 
carbons) (4) £7.103 (decrease £1,142), (b) £33,143 (decrease £4,677) ; 
primary and secondary batteries (a) £7,132 (increase £2,001), (5) £30,640 
(increase £12,340). Total of electrical goods and apparatus, other than 
machinery and uninsulated wire, (a) £123,658 (decrease £8,148), (b) 
£553,357 (increase £47,242). 


Exports.—' l'he exports of clectrical machinery, material, &c., (a) 
dming April, 1914, and (b) during the current year from Jan. 1 to 
April 30, and the increases and decreases compared with the corre- 
sponding periods of 1913, are as follows :— 

Electrical machinery (a) £204,344 (decrease £7,262), (b) £917,439 (in- 


crease £148,328) : telegraph and telephone cables (a) submarine £47.385. 


(decrease £36,743). other than submarine £21,282 (decrease £48,547), 
(b) submarine £10.965 (decrease £560,790), other than submarine £126,536 
(decrease £132,975) : telegraph and telephone apparatus (a) £23,106 
(decrease £160), (b) £090.226 (increase £4.331) ; other electrical wires 
and cables, rubber insulated (a) £30,617 (decrease £4.820), (b) £125,086 
(decrease £33,599) 5 with other insulation (a) £48,226 (increase £6,948), 
(5) £149,873 (decrease £76,070) ; carbons (a) £1,043 (increase £266), 
(b) 3.458 (decrease £1,097): glow lamps (a) £10,612 (decrease £3,678), 
(b) £45,037 (decrease £7.900) ;. arc lamps and searchlights, (a) £1,596 
(increase £583), (b) £5,382 (increase £2,128); parts of are lamps and 
searchlights (other than carbons) (a) £3.024 (inerease £820). (5) £14,277 
(increase £6,848). primary and secondary batteries (a) £18,197 (decrease 
£3,082). (hb) £58,432 (decrease £37,414). Total of electrical goods and 
apparatus, other than machinery and uninsulated wire, (a) £282,612 
(decrease £93,417). (5) £1.046.121 (decrease £870,164). 
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Telegraph and Telephone Material. 

‘Tenders are invited for the supply of Telegraph and Telephone 
Material to the Postmaster-General’s Department in HOBART 
(Tasmania) and PERTH. (Western Australia). Tender forms, 
specifications, &e.. may be obtained at the Commonwealth 
Oflice;. 72, Vietoria-street, London, N.W.  Partieulars of the 
material required and the dates for the receipt of tenders are gwen 
in an advertisement. 


Turbo-Generators and Sub-station Equipment, Cooling Tower, &c. 
Tenders will be received until 4 p.m. of Thursday, Aug. 6, 
at the Town Clerk's office, AUCKLAND, N.Z., for the supply and 
erection in the City Council power station of three 750 kw. 
d.e. Mixed Pressure Turbo-gencrators and one 1,500 kw. Three- 
phase Turbo-generator, including Auxiliary Plant and d 
station Equipment. Specifications and drawings from the 
consulting engineers, Messrs. Preece, Cardew & Snell, 8, Queen 
Anne's Gate, London, S.W. Sve also an advertisement, 
HaxPsrEAD (London) Council require tenders. by 10 a.m. 
June 11 for a 1.500 kw. Turbo- Alternator, Barometric Jet Con- 
denser and Pipework and Cooling Tower and Tanks. Mu 
fication, &c.. from the Chief Engineer and Manager, Electricity 
Works, Lithos-roud, Finehley-road, N.W. 
adi Er uem FOR THE METROPOLITAN Porce DISTRICT 
ires . va he supply and maintenance 
requires tenders by noon June 3 for t pp P ene 
of Electrical Cell Calls. Forms of tender from the , 
New Scotland Yard, London, S.W. = 
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insulated Rubber Cables. 
Tenders are invited for the supply of 900 yds. 7/16 S.W.G. 


and 1,600 yds. 7/14 S. W.G. Concentric Lead-covered Cable to 

the City of MELBOURNE. Copies of specification, conditions of 

tender. &c., from the Agents for the City Council, Messrs. 

Mcllwraith, McEacharn & Co. Ppy. (Ltd.)  Billiter-square 
' Buildings, London, E.C., to whom tenders are to be sent by noon 
" June 3. See also an advertisement. 


‘Tramway Poles. 
Tenders are invited for the supply of 60 Tubular Steel Tram- 


way Poles to the City of MELBOURNE. Copies of specification, 
conditions of tender, &c., from the Agents for the City Council, 
Messrs. McIlwraith, McEacharn & Co. Ppy. (Ltd.), Billiter- 
square Buildings, London, E.C., to whom tenders are to be sent 
by noon June 3. See also an advertisement. 


Transformers and Cable Ducts. 

HAMMERSMITH (London) Borough Council invite tenders for 
the supply of Air-cooled Static Transformers and Earthenware 
Cable Ducts. Copies of specification, forms of tender and 
further particulars from the engineer and manager, Mr. G. 
Gilbert Bell, Electricity Works, 85, Fulham Palace-road, W. 
Tenders, addressed to the town clerk, Mr. Leslie Gordon, Town 
Hall, Hammersmith, W., tc bein by 4 p.m. May 27. 


Steam Turbines, Boilers, Mechanieal Stokers, Economisers, &c. 

OrpuaM Corporation Electricity Committee invite tenders for 
the Supply, Erection and Delivery of two 3,000k w. High-pressure 
Steam Turbines, each direct-coupled to an e.h.t. a.c. Generator, 
together with Surface Condenser, Pumps, &c., Water-tube 
Boilers, Feed Pump and Water-cooling Towers. Specifications, 
&c., from the Greenhill Electricity Offices, Oldham. 

LrEps City Council invite tenders for six Water-tuve Boilers, 
12 Mechanical Stokers, Six Economisers, Three Induced Draught 
Plants and Accessories. Copies of general conditions, &c.. from 
the manager of the Electric Lighting Department, Mr. C. 
Nelson Hetford, 1, Whitehall-road, Leeds. Tenders to the town 
clerk. Sir Robt. E. Fox. Town Hall, Leeds, by 11 a.m. June 10. 

Leeps City Council also invite tenders for Motor Driven In- 
duced Draught Plant, capable of dealing with 230,000 c.f. of hot 
gases per minute. Specifications, &c., from Mr. C. Nelson Hefford, 
and tenders to Sir Robt. E. Fox, Town Hall, Leeds, by 11 a.m. 
June 10. 

DARLINGTON Corporation want tenders by June 4 for Water- 
tube Boiler and Cooling Tower. Specitications, &c., from the 

. Borough Electrical Engineer. 

BEproRD Corporation require tenders by noon May 28 for 
supply and erection of Steam and other Pipework. Specitica- 
tions, &c., from the Borough Electrical Engineer. 

CARDIFF Corporation require tenders by 10 a.m. May 28 for 
Sundry Steel and c.i. Pipe Work and Small Feed Tank. Speci- 
fications, &c., from the Electrical Engineer and Manager, 
Central Offices, The Hayes, Cardiff. 


Motors, Pumps, &c. 

Warwick Corporation want tenders by noon June 1 for 
Electric Motors, Centrifugal Pumps, Switchgear, &c., for their 
sewage outfall works. Specifications, &e., from Messrs. Dodd 
& Dodd, County-chambers, Corporation-street, Birmingham. 


Slot Meters. 

The Electricity Supply Committee of DvBLIN Corporation 
invite tenders for the supply of a.c. Slot Meters. Specification, 
&c., from the city electrical engineer, Mr. Mark Ruddle, Fleet- 
street, Dublin, and tenders by noon, May 25. 


‘Wiring, Electric Light Fittings, Telephones, Bells, &c. 

Loxpox County Council require tenders by 11 a.m. June 4 
for wiring Furzedown Training College and Hostels, Tooting 
(about 760 wiring points), Telephones, Call and Fire Alarm Bells. 
Specitication from the Chief Engineer, Spring-gardens, S.W. 


Switchboard Platform Extension, &c. 

GRAVESEND Corporation require tenders by 10 a.m. May 25 
for the construction of Switchboard Platform Extension and 
High-tension Room at the electricity works. Plans and 
specification may be seen at the Borough Surveyor’s office. 


Chassis for Electric Van, and Electric Motor Car. 

WELLINGTON (N.Z.) Council require tenders by 4 p.m. Julv 9 
for the supply and delivery of an electric chassis for a 2.000 Ib. 
parcels delivery van, and an electric motor car for the Tramways 
Department. Specifications from the Tramways and Electrical 
Engincer, Harris-street, Wellington (deposit £1. 1s. in each case). 


Electrical and General Stores. 


MANCHESTER Electricity Committee require tenders by noon 
May 26 for 12 months’ supply of Dynamo and Carbon Brushes, 
Carbons, Cables, Electrical Accessories, Incandescent Lamps, 
&c. Forms of tender fiom Mr. F. E. Hughes, Town Hall, Man- 
chester. 

CLAcTON Urban Council require tenders by noon June 3 for 
12 months' supply of Service Fittings, Joint Box Compound 
Oils, Waste, &c. Forms of tender from the Clerk. 

LIVERPOOL OVERHEAD RatLway Co. requiro tenders by 10 a.m. 
June 2 for 12 months’ supply of Electrical Fittings, Oils 
and Grease, Packing Waste, &c. Forms of tender, &c., from 
the Company's Offices, 31, James-street, Liverpool. 

SypNEY (N.S.W.) City Council require tenders by 3 p.m. 
July 20 for Are Lamp Carbons, Box Compound, Meters, 
Maximum Demand Indicators. Specifications, &c., from the 
City Electrical Engineer. 

The Trustecs of the CLYDE NAVIGATION require tenders by 
10a.m. May 25 for 12 months’ supply of electrical stores. 
Forms of tender, &c., from the Superintendent of Stores, 16, 
Robertson-street, Glasgow. 

Penrikvber Navigation Colliery Co., PENHIWCEIBER, Glam, 
require tenders by June 3 for 12 months’ supply of Electrical 
Fittings, Rubber, lronmongery, Paints, Oils, &c. Forms of 
tender from the Secretary. 


Insulators. 


Tenders are invited by CHRISTIANIA municipal authorities for 
the supply of Insulators required for the h.t. transmission line 
to be established between Kykkelsrud, Solbergfos and Chris- 
tiania. Specifications, &c., from Solbergfoskontoret, Ridder- 
voldsvade 7, Christiania,S at which address tenders will be 
received up to noon May 28. Local representation is necessary. 
Specification (in Norwegian) may be seen at the Board of Trade, 
73, Basinghall-strect, London, E.C. 


Tramway Construction, Sub.station Equipment and Tramears. 


New PLYMOUTH (N.Z.) Borough Council require tenders by 
10 a.m. July 27 for the following contracts in connection with 
the Council's overhead trolley tramway undertaking: Over- 
head Wiring and Permanent Way (5 route-miles), Sub-station 
Equipment, including Converting Plant, Battery, Automatic 
teversible Booster, &e and Six Cars with Trucks and quip- 
ment. Specifications, &c., from the Town Clerk. 
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Hydraulic Elevator Control Apparatus. 


The Sydney & Suburban Hydraulic Power Co., 14, Martin- 
place, SypxEy (N.5.W.), offer a premium of about £200 for a 
device for Automatic Control of Hydraulic Elevators. Pro- 
posed devices to be received before the end of 1914. 


Electric Cranes. 


The VICTORIAN RAILWAY COMMISSIONERS require tenders by 
1l a.m. Aug. 26 for the Manufacture and Supply of Electric 
Cranes for the Ballarat and Bendigo workshops (contract No. 
25,756). Particulars at the Contractor's Room. Spenecr-street, 
Melbourne, or at the office of the Agent-General for Victoria in 
London. 

Tenders will be opened on June 26 at the offices of the Junta 
de Obras del Puerto de Huelva for the supply of two Electric 
Portal Cranes, each with a lifting power of 5 tons, and revolving 
platforms. ‘The first competition will be confined to Spanish 
manufacture, but, in the event of no decision. being arrived. at. 
a second competition, in which a foreign product may be accepted, 
will then take place. Spanish products will have a 10 per cent, 
preference. 


Telegraph and Telephone Material. 


The VICTORIAN RAILWAYS COMMISSIONERS require. tenders 
by ll a.m. June 10 for the supply of 50 tons of Gal. Telegraph 
Wire, No. 8 gauge. Specifications, &c., from the Victorian 
Railway Offices, Spencer-street, Melbourne. 


Dock Lighting. 


Tenders will be received by the ANTWERP municipal autho- 
rities up to May 28 for the installation of Electric Light in 
three sheds at the Canal Dock. Specification from the Hotel- 
de-Ville, Antwerp. where tenders are to be sent. 


H.T. Switchgear. 


SHANGHAT Municipal Council invite tenders for the supply and 
delivery f.o.b. British port of h.t. Three-phase Sub-station 
Switchgear. Npccitication, &e., from the consulting engineers, 
Messrs. Preece, Cardew & Snell, 8, Queen Anne's Gate, West 
minster, S.W., to whom tenders by noon May 28. 
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METROPOLITAN AsyLUMS Boarp.—Eight tenders were received 
for re-wiring the fire alarm and telephone systems at the Southern 
Hospital, and the lowest, that of J. & F. May, has been accepted at 
£709. The highest tender was £1,300. 

The Board has also accepted a revised offer of the Synchronome Co. 
to supply and maintain 59 electrically controlled elocks at the Eastern 
Hospital at an annual rental of £28. Os. 6d. on a Seven years! contract. 

ScHOOL LicHtine.— For wiring Wilson-street (Islington) School 
the London Edueation Committee received nine tenders (from £419 
to £825). and the lowest, that of Lund Bros. & Co., has been accepted. 

For wiring the Bloomtield-road (Woolwich) School seven. tenders 
were received (£141 to £275), and the lowest, that of the Alpha Mfg. 
Co., has been accepted. 

WoorwicH.— For the extensions of the Grove-lane generating 
station the following tenders have been accepted :— 

R. H. Skelton & Co.. coal bunkers. £1,044. 5s. ; Drew, Bear, Pearks 
& Co., steel work for wind screen, £100. 4s. 6d. ; Frodingham Iron & Steel 
Works. rolled steel joints. £6. 16s. per ton; Babcock & Wilcox, steam 
piping, £33. 10s.; Ferranti Limited, two sets of resistances, £49. 19s. 

Hospital  LiciTING.— The. Metropolitan. Asylums Board have 
accepted the tender of the Alpha Mfg. Co. for wiring two blocks of 
Grove Hospital at £344. Ss. There were F3. tenders, ranging in 
amount from that of the accepted, to £496. 15s.. and the estimate of 
the engineer-in-chief was £400. 

* ANGOLD ” MAGAZINE FLAME Lawes.—The General Electric Co. 
have obtained an order for 40  Angold " magazine flame are lamps 
for Newcastle Corporation tramways; anda further repeat order for 
* Angold " magazine flame are lamps from Sunderland Corporation. 

PRAHRAN AND MALVERN (Vierorta).—The Prahran & Malvern 
Tramways Trust have accepted the tenders of Edgar Allen & Co. for 
special points and crossings at £2,687, and British Insulated. & 
Helsby Cables for overhead materials and cables at £3,995. 

Irronp.—The Urban Council have accepted the tender of Frederick 
Smith & Co. for the supply of 2 miles of tramway trolley wire at 
82d. per lb., and that of G. & J. W. Fox (at £1,307. 12s.) for the 
erection of the Goodmayes sub-station and showroom. 

SUNDERLAND.—Messrs. J. H. Tucker & Co., of Hay Mills, Bir- 
mingham, have received from the Corporation. tramways depart- 
ment a contract for 12 months’ supply of lampholders. 

LvTos.—'The Council is recommended by the Electricity Com- 
mittee to accept the tender of Babcock & Wileox (at £298) for steam 
piping, and that of Oates & Co. (at £276. 15s.) for c.i. piping. 

METER Contracts.—Chamberlain & Hookham have received the 
contract for the supply of d.c. meters for the coming year from 
Edinburgh and Kirkcaldy Corporations. 

Beprorp.—The Corporation have entered into a contract with 
the British Thomson-Houston Co. for a year's supply of type R. H. 
a.c. meters. 
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Borrow.— The tenders of the Rees Roturbo Co. for a pressure pump 
and of Messrs. Grimshaw & Peers for c.i. plates and frames for the 
new electricity works have been accepted. 

'IDEvoxronT.- The Corporation have accepted the tender of Jas. 
Howden & Co. for a 1.250 kw. Howden-Siemens turbo-alternator ; 
and that of Bruce Peebles & Co. for motor converters. 


BARNES.—The Council have ordered 100 meters from the Electrical 
Apparatus Co. 


Laundry Plant.— Lambeth (London) Guardians have accepted the 
tender of the South Metropolitan Electric Supply Corpn. (at. £230) 
for installing two electrie motors at the infirmary laundry at. Brook- 
street. 

G.P.O. Lamp Contract. —The Controller of Stores of the G.P.O. 
(London) has accepted the tender of the Edison & Swan United 
Electric Light Co. for the supply of " Royal Ediswan " drawn wire 
lamps. 

Commonwealth Contracts.— The following are the amounts of con- 
tracts placed by the Australian Government Departments :— 

Postmaster-General’s Dept., New South Wales.—T. Zwicker & Co., 
£183. 6s. 8d. 

Postmaster-General’s Dept., Queensland. —Lawrence & Hanson Electrical Co., Weston 
calls £6. 55. ; Western Electric Co., gran-carbon £7. 17s. 6d. 

Postmaster-General’s Dept.. South Australia.— India Rubber, Gutta Percha & Telegraph 
Works Co.. copper tapes £13. 2s. 6d.; British Insulated & Helsby Cables, cables £3,908. 15s., 
paper jointing sleeves £10. 8s. 4d. ; Western Electric Co., £95. 10s. ; Callender's Cable & 
Construction Co., cable £1,748; Elder, Smith & Co.. copper wire £834. Os. 2d. 

Postmaster General's Dept.. Western. Australia.—Reid Bros. Engineers (Ltd. switches 
£60. 13s. 8d., earth bars £3. 5s. ; General Electric Engineering Co.. insulators £39. 10s. 


Postmaster-General's. Dept., Tasmania.—Callender's Cable & Construction Co., cable 
£966. 16s. 84. 


Federal Capital.—Siemens Bros. Dynamo Works, transformers for water pumping 
plant £1,485; Australian General Electric Co., motor switchboard £1,882. Ss. 
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€ public inspection until after acceptance of Complete Specifications, 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the spectfications recently published have been 
specially compiled by Messrs. MEV BURN, ELLIS & Pryor, Chartered Patent A gents, 
70 and 72. Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lo deed 
at the Fatent Office the former ts given in brackets after the title. 


1912 SFECIFICATIONS. 
(23.4 13.) 


1913 SPECIFICATIONS, 


24.243 Weiss. Arc lamps. 


4.071 HurirrisH. Telephony. 
9.140 Prim & Rorer. Thermostats for controlling electric circuits. 
9.205 FuRNIVAL. Automatic telephones. 
9.384 B.T.-H. Co. (General Electric Co.) El ctric switches. 
9.484 SrARKES. Cap: ls or courlings for cables. ropes and for like purposes. 
9,533 AUTOMATIC TELEP'CNE Mra. Co, (Automatic Electric Co.) Telephone systems. 
9.768 Jur^.DaviEs & EASTERN TELEGRAPH Co. Teleerar hy. 
9.996 HAwcoRTH. Controlot electremechanical transmission gear. 
10.003 BiRcH. Starters for internal combustion engines. 
A tubular casing is secured into the indicator hole of the cylinder. a eas tube 
extends from it into the combustion chamber. There is an annular passage in the 


casing, an automatic cut-off in connection with the tube, an ignition valve and a gas 
by-nath. 


10,892 


11.623 
14.742 
15.700 
17.066 


22,127 
22,176 
22.228 


BEvELLE. Means for improving the illuminating effect cf incandescent electric: 
lamps. (10 11 13.) 
Irving & O'DCNNELL. Electricallv-operated or controlled valves. 
Scott. Electric starters for internal combustion engines. 
STEVENSCN & Moves. Sicna'ling apparatus. 
Xenaky & GILMAN. Apparatus for automatically indicating and recordine the 
combined efficiency of asteam motor and coupled electrical generatcr. 
Soc. p’Evectricite Mors. Electric switches for railways. (30.10/12.) 
S SENSEN, Brush or like sliding contacts for high-frequency electrical apparatus. 
SancHez & Baarat. Gonerator of electricity for automobiles, forming a ccm- 
tin d source of ienition and il'uminaticn. 
Combined source cf electric ignition and ulumination for autcrrebiles. The roles 
of the magnets are uppermost to enable the armature to be mounted on a secondary 
shaft. which can have a hieher velocity than that of the motor shaft. Cne shaft, 
carryin& the armature, has sufficient velccity to generate the current; the other, 
carryine the contact-breaker, rotates at the speed of the motor shaft. 
CAT M & Soc. p'ELECTRICITE ‘‘Nitmetior.”’ Brushes for electric contacts. 
(26 11 12.) 
24,471] De MELLC. 


Electric batteries. (4 12 12) 
24.898 PriI^RF. 


Apraratus for electrically lighting read vehicles and the like. 

26.257 GrEAHAM. Telephone systems. 

29.003 Sip4ENS Bros. DvNAMC Works (Lrtp.). 
Flexible connections for electric conductors. 

29,203 SiEmENS Bros. DyNAMO Werks (Ltp.) & KIEFFER. 
electric machinery. 


(Siemens Schuckertwerke Ges.) 


Ventilation of dynamo 


1914 SPECIFICATIONS. 
83 VoIGsTBERGER, West & West. Ajyraratus for converting telegraphic ccde 
ficures into words. (Addition to 9.195 12.) 
2.850 B.T.-H. Co. (General Electric Co.) Els ctrolytic meters. 
3.004 Fr. HEssER MASCHINENFABRIK AKT. Ges. Electric releasine device for drawing 
off avraratus cemtosed of a plurality of weiebine or measurine devices, and in- 
tended for use in connection with eocds packing machines. (7,3.13.) 


4.082 Hastinss. Impulse transmittine mechanism for telephone systems. (Divided 
application on 9.98613. April 28) 
5,828 SIEMENS SCHUCKERTWERKE GES. Rotors for dynamo electric machinery and 


cooling arrangements for the same, (10 3 13.) 
Relates to rotors for dynamos and cooling thereof. The teeth of a solid rotor are 
provided with axial as well as radial ducts. so on occasion are the grcoves. These 
ducts intersect. Cooling is obtained, therefore, without such large radial grcoves. 


APPLICATIONS FOR PATENTS. 


Note.—The undermentioned Applications (except those marked t) are not open to 
Those marked * are Bj 
open to inspection 12 months after the date attached to them, if they have nct been publts hed 
previously in the ordinary course. Names within parenthesis are those of communica tors 
of inventions. When complete Specification accompanies application an asterisk ts afi xed, 


March 5, 1914. 

5.605 Vincent. Controlling the rotation of engines. motors, or machines. so that 
rotation shall be prevented except when in accordance with the direction indi- 
cated by an order telerraph or the like. 

616 Hacking & HAMLEY. Make-and-break switches. 

HARRISON. Electric lamp filaments. electric resistances and the like. 

9 B.T.-H. Co. (G.E. Co., U.S.) Electric current relays. 

COMPAGNIE FRANCAISE POUR L’EXPLOITATICN DES PROCEDES THOMSON-HOUSTON. 

Telephone instruments. (44°13, France.)* 
HuGuHes. Suspension of electric and other lamps and other articles. 
STRAHAN & Harris. Electric lighting systems. 


March 6, 1914. 


AO mota 


OHNSON. Sparking plugs. : 
de Voltare regulator of alternating-current generator of the low-tension 
maenetic type. PE ; f 
DowpeLL. Electric arc lamps and electrical apparatus utilising a variable resist» 
ance. 

Care & SMITH. Movine-coil ralvanometers and the like. 

DitcuamM. Spark gaps for radiotelegraphy and radiotelephony. 

Hanps. Electric lampholders. 

HEussLER. Gas, water. electrical energy or the like meters.” a 

Grover. Reeulating the voltage of direct current delivered by arotary converter 
in conjunction with a high-speed alternating-current generator. 

B.T.-H. Co. (G.E. Co., U.S.) Contact-making voltmeters. 


MarcH 7. 1914. | ee 
HERMAN & Riss. Transformer for transforming alternating current into 
tinuous current. (7/3/13, Germany.)* 1 . 
SIEMENS-SCHUCKERTWERKE G.m.B.H. Rotors for dynamo-electric machinery, 
and cooling arranvements for the same. (10.3.13, Germany.) telephony. 
How. & Perry. Electrolytic detectors for use in wireless wean i lication 
Jupp, Davies & EASTERN TELEGRAPH Co. Telegraphy. (Divided app 
on 9.768 13. 25 4.) ; 
SIEMENS Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) Circuit arrange" 
ments for semi-automatic TE se ms. M V 
WirtsoN. Enhancing the permeability of magnetic material. eto 
CumisTMAs. Producing warning sound from electric energy taken from magn 


as fitted to motor vehicles or internal-combustion engines. 


March 9. 1914. l ECT 
FvsoN. Devices for intermittently making and breaking electric circuits. 
THoMAs & THomas. Electric switches. 
5.903 THOMPSON, EU ier Hu rs m TE i 
R-CoLes, Manufacture of metalic re : ms of: 
S SAL Su rH Controlling mechanical forces by waves or other for 
energy propagated through a medium. (1 1/3/13, Germany.) 
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FINANCIAL MATTERS. 


IATER 


MUNICIPAL ACCOUNTS. 


ncm Dec 


Birmingham.— The accounts of the electricity supply department 
for the year ended March 31 show capital expenditure £2,156,208 
(increase £160,123), of which £1,754,815 is outstanding. 

Revenue was £354,495 (compared with £306,845), working and general 
expenses were £186,633 (against £170,482), including £10,480 for new 
meters and service connections, leaving gross profit £167,862 (£136,363), 
to which was added bank interest £1,741 (£1,527). After meeting 
iuterest and redemption charges and sinking fund contribution, £19,500 
(£6,000) was carried to renewals and special expenditure account, and 
the surplus for the year was £25,134 (£21.635), which has been contri- 
buted to improvement rate. The lamp connections are equivalent to 
288,362 (261.133) 16 c.p. lamps and the aggregate horse- power of motors 
connected is 64.623 (51,646). Units sold were 73,767,178 (63,250,492), 
including 49,726,605 (42,197,153) for lighting and power and 24.040,573 
(21.053,339) for traction. 

At the Council meeting on Tuesday the chairman of the E'ectric Supply 

Committee (Councillor Ellaway) said the accounts were the most 
satisfactory the department had yet presented. Though the profits 
were not quite so large as two years ago they had the satisfaction of 
knowing they were being earned upon prices for current which were low. 
and which could compare with those charged in any other town in the 
country. The capital account had increased by £160,123, owing to 
developments of the undertaking. The increase in the output was 
about 10.500.000 units, and of that the tramway department were re- 
sporstble for 3,000.000. The gross profit was £167,862, or £31,000 better 
than last vear. The surplus was £45.000, compared with £27,000 ; and 
after carrying £19.500 to renewals fund the balance (£25,134) would be 
applied to relief of rates. That was the largest contribution yet made, 
and vas £3.500 more than last vear. In future it would be necessary to 
place a larger suin to renewals account, as when the Nechells station was 
finisl.cd they would have to cease using Water-street station as a generat- 
Ing station. They had quite recovered from the position they were in 
two Sears ago owing to reduction in prices of curient, and if they went on 
incre. sing their output they would have much better profits in the current 
year. 
Mr. Marks urged that a special committee of investigation should be 
appointed. He thought something should be done to bring the gas and 
elecirieity departments together. They each supplied light and power, 
and they were cutting each other's throats. 

Afier discussion the accounts were approved. 

In presenting the report of the Tramways Committee, the chairman 
(Mr. Harrison Barrow) announced that the Committee had adopted a 
system of bonuses for motormen. Already they had had a very con- 
siderable reduction in the amount of current consumed per car-mile. He 
pointed out that if the cost per car-mile had been the same as last year 
they would have shown an increased profit of £45,000. The traffic 
receipts showed an increase cf £24,000. in addition to increases in 
cost of power and traffic expenses, the rates were up by £16,000; they 
had to pay £31.000 in rates in respect of the permanent way. £41,000 
had been spent on the Stratford-road and Coventry-road routes. They 
had carried 147,699,060 passengers, or practically 3.000.000. per week. 
He vent on to explain wav they kad decided not to adopt all-night cars 
or half-penny fares. | 

Alier considerable discu «cn the report was adopted. 


Bournemouth.—'ihc re — t of the tramways general manager (Mr. 
I. Bulfin), approved by the town Council last week, states that the 
grow receipts for the past” year were £105,7)8, working expenses 
were £59,135 and capital charges and rents of leased lines were 
£33,276, leaving £13,107 net profit (against £10,320 for the previous 
yeas), 

Traffic receipts were £104,969 (increase £8.957). Of this increase 
£5,713 was due to the Sunday traffic. Receipts per car-mile were 12: 83d. 
(compared with 12-24d. in previous vear) and working expenses were 
194.5 There seas mno: Mactan the Ginna] vear, and there were two 
in the previous vear, an advantage to that year of over £2.000 of traffic 
receipes. The Council decided to place £1,000 to reserve and the balance 
of the net profit to renewals. [It is estimaied that there will be a net 
deticii of about £800 per annum on the motor "buses while the capital is 
being paid off, 


Burton-on-Trent.—The accounts of the electricity. department 
for the vear ended March 31 , show revenue £17,123, working expenses 
Were £8,103, capital charges were £5,273 and £691 was contributed 
Out of revenue for capital expenditure, leaving a surplus of £3,056 
(compared with £1,189 for the previous vear)? 

Of this surplus £1,000 ix to be devoted to relief of rates and the re- 
mainder placed to renewals fund. ‘The report of the engineer and mana- 


ger (Mr. J. Hall) states that the reserve now amounts to £2,051, aften 
providing £3,948 for excess expenditure on the last extension. The 
working expenses were £97 less than in the previous year, although the 
output was about 400,000 units more. The use of the new turbine 
caused a diminution of £600 in the cost of coal and £175 for oil. The 
demands for current for power increased 25 per cent., for heating and 
cooking 62 per cent. and for lighting 15 per cent. 

Mr. HALL is of opinion that a scheme of assisted wiring would cause 
a rapid increase in the sale of current for lighting. 

The gross capital expenditure on tramways is £106,275. Revenue 
(exclusive of M.R. Co.’s running) was £15,471 (against £14,646) and 
receipts in respect of M.R. Co.’s running £1,037 (£1,041). Operating 
expenses were £12,050 (£11,673), interest required £1,364 (£1,406) and 
sinking fund £1,344 (£1,417), leaving £1,164 (£529). Revenue per car- 
mile was 8-15d. (8:04d.) and operating expenses (including power) were 
6:58d. (6-41d.) Passengers carried were 3,339,184 (3,188,655), car-miles 
run 439,248 (437,106) and units used 545.672 (515,622). 


Coventry.— The accounts of the electricity department for the year 
ended March 31 show capital expenditure £367,243 (increase £35,603), 
of which £14,900 has been repaid. 

Revenue was £71.208 (compared with £60.522), working and general 
expenses were £28,375 (against £24,766), leaving gross profit. £42,832 
(£35,756), and after meeting capital charges, &c.. the net profit was 
£21.750. Generating costs per unit metered were 0-229d. and total 
works costs 0-346d.. interest and redemption 0-307d.. special charges . 
(including repairs to motors, work done for and goods sold to consumers, 
new motors and meters, &c.) 0-061d., attending public lamps 0-0034. 
Total cost O-717d. against revenue L04d. Units generated were 
18.842,280 and sold 16.508.338. Total maximum demand was 9,240 kw. 

At the list Council mee:ing : he Committee recommended that £5,000 
be devoted to relief of rates and £16,250 placed to reserve, and that a 
bonus be paid to employés of the department, and reported that the 
demand for electricity had increased more than in any previous year, 
although the price of current was reduced from 44d. to 31d. 

An amendment to devote £6,000 to relief of rates was carried, but the 
Commitice's other recommendations were adopted. 


Leeds.—The annual statement of the electric lighting department 
has been issued. 

The revenue was £144,925. 9s. (including £70,298 for private and 
£3.530 for strect lighting, £65,017 for power and heating and £6,054 for 
traction), an increase of £20,328. 5s. 2d. over 1912-13: the total expen- 
diture (including interest, sinking fund, &c.) increased from £109,088. 12s. . 
to £130,610. 12s. 1d. (increase £21.522. Os. Id.). and the net profit was 
£14.324. 16s. lid.. a decrease of £1.193. 14s. 11d. The actual profit for 
the vear, before deducting amount invested in permanent works out of 
the vear's revenue, is £21,298, compared with £18,261 for the previous. 
year, an increase of £3,037. The maximum load was 13,880 kw., com- 
pared with 10.715 kw., an increase of 29-5 per cent. The units sold for 
private lighting were 5.785.435 (increase 698.661 or 13:7 per cent.), for: 
street lighting 847,131 (decrease 847,131), for power and heating 19,045,272 
(increase 4,892,877, or 34-6 per cent.), and for traction 5.333.430 (increase. 
2,337,334, or 78 per cent.) There are 12,133 consumers (increase 2,025, 
or 20 per cent.). and the total connections of lamps and other consuming 
devices (in equivalent 35 watt lamps) are 1,030,075 (increase 148.275, or 
16:6 per cent.) ; the aggregate horse-power of motors in use is 26,842 
(increase 4.746), and the kilowatt of consumptive capacity of heating 
apparatus is 066 (increase 283 kw.). The average net price per unit for 
lighting is 2-67d. (against 2-78d.) and for power and heating 0-82d. (against 
0-87d.). and the average for both was ]:02d. (against 1-294.) The total 
works cost per unit sold is 0-42d. (against O-44d.) and the total cost 
(including interest and sinking fund) Ord. (against 1-134.) 

The generating plant. has. been. increased by the installation of a 
7.500 kw. set (bringing it up to 22,940 kw.). and another set of the same 
capacity ts on order. The plant will then be sutlicient to deal with the 
anticipated load next winter and provide a reasonable reserve, but to. 
make provision for the autumn of 1915 arrangements are in hand for the 
installation of a 12,060 kw. turbo-generator. An agreement has. been 
provisionally made for the purchase of land in South Accommodation- 
road, for the storage of coal and this will form a desirable nucleus of 
a site for new generating works should the need arise. There was an 
Increase of 7,880,756 in the number of units sold. The year's capital 
expenditure was £99,957 of which £6.083 was defrayed out of revenue, 
leaving £92,973. 15s. 10d. provided out of loans. Application has been 
made to the L.G. Board for sanction to borrow £212.000 for the proposed 
extensions at the generating station. &c. i 


Lincoln.—The gross protit on the year’s working of the electricity ° 
department was £6,431, and after paving sinking fund and interest . 
(£4,065) the net protit was £2.365, of which £1,500 has been applied; 
to reduction of rates and £691 carried to reserve. 

At the last meeting of the Council the accounts were adopted, 
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COMPANIES” MEETINGS AND REPORTS. 


errr 


Electric Construction Co. Ltd. 


F The twenty-first annual general meeting was held yest erday (Thursday) 
‘ander the presidency of Mr. P. E. BEACHCROFT. 

The SECRETARY (Mr. David Willock) read the notice convening the 
. meeting and the auditors’ report. 

The CHAIRMAN then said : The report and accounts we now submit 
. cover a period of 10 months only; the change of date for closing the 
financial year has been heartily welcomed by the staff, and has not 
caused any inconvenience to the shareholders. When L had the pleasure 
of addressing you last year I was able to report that we had handled an 
increased output at comparatively little additional cost for fixed charges, 
and I am in the happy position to make a similar announcement to-day. 
As you will see from the profit and loss account, the gross profit on 
manufacturing and contracting for the past 10 months is £57,545. lls. lod. 
as compared with £62,668. 14s. 4d. for the previous 12 months, being an 
increase of 10-2 per cent. perannum. The general charges for the 10 months 
amounted to £18,323. 12s. 4d., as compared with £21,816. Os. 1d. for the 
previous 12 months, an increase of 0-8 per cent. per annum only. We have 
relatively, however, spent more on maintenance of plant and buildings, but 
this was duc to a considerable amount of demolition rendered necessary by 
the extensions. The expenditure shown of Maintenance of Plant and 
Buildings includes nothing for the renewal of loose tools, which form a 
very heavy item, but which, in accordance with our invariable practice, 
has been included in factory charges, and, therefore, provided for betore 
the manufacturing profit is stated. In pursuance of our conservative 
policy we have written off for the 10 months for depreciation the sum of 
£5,000, the amount which we have hitherto appropriated for the full year. 
Having regard to the high state of efficiency in which the works are 
maintained out of revenue, we consider £5,000 per annum a reasonable 
provision for the depreciation of fixed plant and machinery, and for 
writing down patents and goodwill. The amount of net profit for the 10 
months is £27,126. 7s. 8d., as compared. with £27,500. 13s. lid. for the 
whole of the previous financial year, being an increase at the rate of 18-4 
per cent. per annum. This 1 am sure you will consider very satisfactory. 
Adding the balance of £6,899, 2s. 11d. brought forward from last year, we 
have available for distribution the sum of £34.02 5. 10s. 7d. Out of this 
we have already paid an interim dividend on the preference. shares, 
leaving for disposal a sum of £31,828. 4s. 7d. We recommend that this 
be applied as follows, viz. : A dividend at the rate of 7 per cent. per 
annum on the preference shares for four months: a dividend at the rate 
of 6 per cent. per annum on the ordinary shares for 10 months; transfer 
to the general reserve of £12,000, leaving a balance of £7,153. 7s. 3d. to 
be carried forward to next vear. You will note that there is an increase 
in the general reserve fund from £35,309. 5s. 6d. to £40,000, the differ- 
ence having been provided out of the profits for 1912-13. A cursory 
examination of the balance-sheet will show that our financial position 
is unquestionably sound. Our total liabilities, apart from share capital 
and debenture stock, are only £20,955, whereas our realisable assets 
amount to £152.397, and, in addition, we have £19,029 in cash. The 
only other matter ] need mention in connection with the accounts is 
the general reserve fund, to which we propos? to transfer the sum of 
£12,000 out of last vear s profits. increasing the amount at the credit 
of the account to £58,000, As my predecessors in the chair stated from 
time to time. we have always looked to this item as specially set aside to 
meet any defieit in the realisation of our holdings of shares in other 
companics. These shares were taken over from the old company at 
valuations which appeared reasonable at the time, but we recognise that 
it would be highly improbable that we should realise the shares at these 
prices. Personally, ] should rather see the amount standing against 
shares in other companies reduced. to something like its present real 
value hv the transfer of an amount from general reserve. This would not 
affect the financial position one iota, being merely a bookkeeping entry, 
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and we shall consider whether this should not be done during the current 
year. In the latter part of the period under review we experienced some 
falling off in orders. but this, I think, was inevitable. The country had 
been enjoying a degree of prosperity uneq ualled in any previous period 
of our history. and it was contrary to all precedent to Imagine that a 
re-action would not occur, [ am glad to note, however, that, in the 
opinion of those best able to judge, the depression is not expected to be 
of long duration. The use of electrical energy for power, heating and 
cooking is still capable of great expansion, and that we «hall continue to 
get our fair share of the business in electrical machinery 1 have no doubt. 
Our amicable relations with our workmen remain undisturbed, and during 
the last year or two many of our foremen and older workmen have 
become shareholders in the company, thus giving them a direct incentive 
to do their best to promote the welfare of the concern. To our statt at 
the works’and in London we owe much of our success. I now move the 
adoption of the report and accounts. 

Mr. JAMES GRAY (Managing Director) seconded the resolution, and 
it was carried unanimously, 

"The CHAIRMAN next proposed the re-election of Sir Henry C. 
Mance as a director, and said he hoped it would please God to preserve 
him to the Company for many years to come. 

sir JAMES PENDER seconded the motion, and it was carried unani- 
mouslv. 

The Auditors (Messrs. Jas. Meston & Co.) were re-appointed on the 
motion of Mr. Lust, and a vote of thanks to the Directors and sta if, pro- 
posed by Mr. J. Milne Greig, closed the proceedings. 
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ANGLO-PORTUGUESE TELEPHONE CO. (LTD.)—At the meeting on 
Tuesday the directors’ report stated that the gross revenue for the vear 1913 
amounted to £67,893,of which operating. management and general expenses 
absorbed £39,380, and royalties to Portuguese Government £1,977, 
leaving £26,535. Atter providing for debenture interest (£2,030), sinking 
fund (£1,754) and income tax (£940), the amount available (including 
£5,609 brought forward) is £27,369. In October last the directors paid 
an interim dividend of 4 per cent., and they now recommend a further 
dividend of 4 per cent., which will absorb £4,000, and still leave £19,369 
to be dealt with. During the year a re-valuation has been taken of the 
company’s land, buildings and movable property, with the result that 
the directors feel justified in recommending an extra dividend or bonus 
of 20 per cent. for the year. This will absorb £20,000, of which £12,500 
will be provided out of the year's profits and £7,500 appropriated from 
reserve. The balance of profit carried forward will be £6,869. During 
the year the building of a new exchange has been completed and a fully- 
equipped switchboard, giving a capacity for installing some 6,000 
additional subscribers, has been ordered. The directors propose to 
issue 50,000 new £1 shares. 


CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—During 1913 14,070,927 
units of electrical energy were sold, com pared with 12,043,398 units in 
1912; the number of consumers connected was 7.597, compared with 
7.030. The gross revenue was £188,767, and the profits £127,092. 9s. ld., 
which, with the balance brought forward and interest, makes 
£130,320. 18s. 11d. After deducting the interim dividend of 3$ per cent. 
on the ordinary shares, the dividends paid and accrued on the preference 
shares and other items, there remains £84,114. 11s. 10d. The directors 
recommend that £42,000 be placed to depreciation and renewals account, 
that £5,000 be added to reserve, and that a final dividend be paid on the 
ordinary shares for the second half-year at the rate of 53 per cent., making 
9 per cent. for the year, leaving £7,447. 15s. 2d. to be carried torward, 
after providing for directors’ extra remuneration of £2,500. and a bonus 
of £1,271 to the staff in India. Increasing business has necessitated new 
offices at Calcutta, and these have been already occupied, and 
the company's head offices in London will be removed next month 
to I. Broad.stroet- place, Finsbury-circus, E.C. The capital expenditure 
last vear amounted to £70,147. 11s. lld., the total outlay to Dec. 31 last 
being £1,229,145. 6s. 9d, The demand for electrical energy in Calcutta 
continues to increase, and it is probable that additional capital may have 
to be issued later. The board recommend that authority be given to the 
directors to increase the capital from £1,000,000 to £1,500.000 in £5 
shares. 

CALLENDER’S CABLE & CONSTRUCTION CO. (LTD.)—In moving the 
adoption of the report and accounts for the past year the chairman (Sir 
Fortescue Flannery, Bart., M.P.) stated at the meeting last weck that 
during 1912 and 1913 there had been great commercial prosperity 
throughout the civilised world, and during those vears their company 
had obtained its full share of business, more or less of a profitable nature. 
Not only ín regard to the large number of small orders, but also as regards 
some big orders, the company had been relatively successful. At home, 
in the dominions and abroad they had done a very satisfactory year's 
trading. There were, perhaps, advances in the use of electricity greater 
than had been made in any other department of science. Those develop- 
ments had not been neglected and the company had kept itself in the front 
rank of scientific as well as commercial progress. 1n 1912 they had a 
record as regards the profitable result of their trading and the balance was 
£97.000 ; but in the vear just closed they had a balance of £91,000, The 
development of the use of electricity had been widespread, and in the 
case of telephones the development was greatly in advance of any previous 
vear. lt was in regard to telephones that they might claim to have made 
some very special successes, Especially had they been successful in their 
relations with the General Post Office, who had taken over the telephone 
service, and they firmly believed that difficulties in the use of the tele- 
phone were likely to disappear in the very near future. certainly as 
regards the apparatus in which the company was concerned and which 
was spread over a very large section indeed. In order to fultil their 
contract with the Post Office they had laid down some special plant at 
Erith and at Leigh. and the cost of that plant had been largely paid for 
out of revenue. They had also taken the opportunity to revise and 
extend. their agencies throughout. the world. The Anchor Cable Cont- 
pany (a subsidiary company) had made satisfactory progress, and their 
investments were not only safe but in a very satisfactory position. 

Mr. T. O. CALBENDER (managing director), in seconding the motion 
(which was carried unanimously), said the feature of last vear had d 
the steady increase of their business with their old customers. J hey ha ; 
not had anv remarkable opening up of new sources of consum ue 
there had net been anv wonderful development in the out put of trade. bu 
from the whole of their customers there was a steady increase 1m RE 
requirements. So far as they had gone in the present year ai 
increase had been maintained, and they were now doing a healthy 
increasing trade of the best possible kind. 

CHISWICK ELECTRICITY SUPPLY CORPN. (LTD.)-—The ene 
1913 (presented at the meeting on Wednesday), states po W 
from the undertakings owned by the company shoved re WoL was 
in the number of consumers added During the scar ; £312 has 
expended on capiial account for machinery, mud Y a nk fui 
been written off for depreciation. The profits (after paying = ort vage 

HANE tees! fees eere £8,243. Interest on frst Metar. 
premium and trustees fees) were LS, | OUI an ance d 
debenture stock (£3.600) has been paid, leaving poe : hiefly due to 
£341. The comparatively small increase In net pon i bm undertak- 
the very high cost of fuel, while the assessment of the d iE was insta 
ing has been again inereased, The Diesel engine, WA 
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at Chiswick at the end of the vear, will effect a considerable saving in the 
cost of fuel. The directors propose to write off the preliminary expenses 
(£542), to pay a dividend on tho shares at the rate of 6 per cent. for the 
year, and to. carry the balance of £332 to depreciation reserve. 


COMPANIA HiDRO-ELECTRICA DE TUCUMAN.— At a meeting of the 
debenture holders last week it was resolved to approve an agreement 
with the Tucuman Tramways, Light & Power Co. (a company formed 
under the auspices of the Cordoba Central Railway Co.), under which the 
Tucuman Co, is (from July ] next) to manage the business of the 
Hidro Co. and guarantee that if the net revenue of the Hidro 
Co. is insuflicient to provide for debenture interest and a dividend 
on its shares at the same rate as the dividend which may be paid on the 
second preferred. shares of the Tucuman Co., the latter company 
vill make up the deficiency. 

DEUTSCH-NIEDERLANDISCHE TBLEGRAPHENGESELLSCHAFT AKTIEN- 
GESELLSCHAFT (COLOGNE).— The report of the directors for 1913 states 
that. with £12,228 brought forward, the net profit was £40,319, out of 
which 4 per cent. dividend absorbed £14.000 and 21 per cent. bonus 
£8,750, and after providing for pension fund. special reserve, directors’ 
fees, &c., the amount carried forward is £10,927. Although the number 
of telegrams increased, the receipts decreased in consequence of the 
introduction of the half-rate system for deferred messages, and also, in 
the second half of the vear, a reduction of 20 per cent. in rates for tele- 
grams to and from the Far East. The company received 4 per cent. 
interest in its holding in the Deutsche Südsce Gesellschaft für Drahtlose 
Telegraphie for the period from Jan. 1 to Nov. 30. The wireless stations 
at Yap and Nauru were opened on Dee. 1. and those at Apia and Rabaul 
will probably be opened about the middle of the present vear. The 
directors announce with regret the death of Herr Postrat von H. Pfitzner. 
who had been on the board since October, 1904. 


ELECTRIC SUPPLY CORPN.(LTD.)—At the meeting on Wednesday 
the chairman (Mr. J. G. B. Stone) said the number of lamps connected 
had increased during the year by over 15,000, against an increase during 
1912 of 14.005, while the Hendon Co. (in which they held a large por- 
tion of the capital) had also added the equivalent of 23.186 33-watt 
lamps. The year's capital expenditure was £4,147, of which one-third 
was for additions to plant at Chelmsford. They had received their first 
dividend (14 per cent.) from their holding of ordinary shares in the Dum- 
barton Tramway Co. Their net revenue showed an increase of £2,200, 
and they were paying a dividend of 2 per cent., whieh would leave a 
substantial sum to be placed to renewals account, and an increased 
balance to he carried forward. 


EVERED & CO. (LTD.}---.\t the rec nt meeting it was reported that for 
1913, after providing for debenture interest (£1.410) and tax (£417) the 
profit was £1,637, making, with £4,308 brought forward and £4.000 pro: 
posed to be transferred from reserve, £9.946 to bedealt with. The directors 
recommended payment of a dividend of 4 per cent. (£6,829), that £1.000 
be written off plant, and that the balance (£2.116) be carried forward. 
The disappointing result was ascribed to a falling off in the Mediterranean 
export branch of trade that showed itself in the first half of the vear. 
and to the dislocation of business resulting from the rearrangement of 
the system of distribution of goods, started in June, involving the reduc- 
tion of the Drury-lane establishment and the transfer to the works of 
nearly the whole of the London trade and stock. 


HONG KONG TRAMWAY CO.-—The report for 1913 states that, after 
charging £10.355 for depreciation of track, rolling stock, power plant, 
&c. the profit. is £19,848. Deducting debenture interest. (£9,339) the 
net profit is £10,508, making, with amount brought forward, £17,032. 
The interim dividend for the six months to June 30 absorbed £2,031, and 
the directors recommend payment of a tinal dividend for the six months to 
Dec. 31 at rate of 20 per cent. per annum, making 10124 per cent. for the 
year, and leaving to be carried forward £7.479. The position in Hong- 
kong has been normal for some time. and the traftic receipts for many 
months past have been very satisfactory. 


KIDDERMINSTER & DISTRICT ELECTRIC LIGHTING & TRACTION CO. 
(LTD.)—The report for 1913. states that the total capital ex penditure to 
Dec. 31 on buildings and plant, &e., for electric supply amounted to 
£00,996, an increase of £2,317. The gross receipts (including dividend 
on shares held in the Kidderminster & Stourport. Electric Tramway Co., 
and receipts from motor omnibuses) aggregated £11,605, which, with 
£11 brought forward, makes a total of £12,020, compared wiih £11,050 
for 1912. After deducting expenses (including debeniure stock and other 
Interest) the available balance is £3,409. The directors propose to 
transfer to renewals fund £1,000, to pay the dividend on the cumulative 
preference shares for vear (£1,500) and a dividend at rate of 11 per cent. 
per annum on the ordinary shares, leaving to be carried forward £204. 


KIDDERMINSTER & STOURPORT ELECTRIC TRAMWAYS CO. (LTD.)— 
The gross receipts for 1913 were £6,368, a decrease of £129 compared with 
1912, and the expenses (before providing for renewals), £3.352, an 1n- 
crease of £160, The profit, after providing for renewals, is £2.016, which, 
with £49 brought forward, leaves £2,059. The directors propose to 
place to reserve £500, to pay a dividend at the rate of 24 per cent., and 
to carry forward £139, 


LISBON ELECTRIC TRAMWAYS (LTD.}— At the meeting last week the 
chairman (Mr. L. Breitmever) said that no untoward incidents occurred 
during the year to interfere with the business and the operations of the 
tramways, The revenue had increased by about 226 contos (about 
£10,000) over that of 1912, but the surplus had been absorbed by the 

vier expenditure mainly brought about by higher wages, the rise in 
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coal and other commodities, and the net profit was practically the same - 
as in 1912. The fall of the rate of exchange reduced the profits by 
£5,700. The exchange had veered round 45d. for some considerable 
time. and they hoped it had found its level; but as a further precaution 
they had built up an exchange reserve fund of £50.000 to safeguard 
against any violent breaks. The traftic figures were a record again, and 
showed the continued progress from year to vear of the undertaking. 
The number of passengers carried was 58,840,923, against 50,411,063, 
with earnings amounting to 1,866 contos, against 1,640 contox, The 
profit was £129,336. 63. Id., from which debenture interest and the 6 per 
cent. preference dividend were paid. "The directors recommended a 
final dividend of 3 per cent., making a total of 6 per cent. on the ordinary 
shares for 1913, and the balance (£1,749) would be carried forward. After 
referring to the appoiniment of Mr. A. O. Kolkhorst as successor to the 
late Mr. A. S. Giles, he said the reconstruction of the Ascensores line was 
now nearing completion. One of the lines had been actually in service 
for a few months, and when all were finished they would consolidate the 
whole sysiem and tend to increase its earning power. The work of 
installing the additional unit in the power houso was also nearly com- 
pleted. Forsome time past they had been trying to come to a satisfactory 
agreement with the municipality of Lisbon in regard to the interpretation 
of some of the clauses of their concessions, and towards the end of tho 
year they succeeded in bringing about a settlement equitable to both 
sides, and one which provided for the building of many new lines. Before 
its final ratification the agreement had to be submitted to the new 
municipality elected for the current vear, and he regreited to say that 
that body could not see its way to endorse the action of its predecessors. 
They would continue their endeavours in that direction. 

PARAGUAY CENTRAL RAILWAY CO. (LTD.;—'l'he report for the half- 
vear to Dec. 31 states that the work of converting the Asuncion Tramway 
to electric working had been completed and 26 km. of electric line were 
opened for traffic at the end of December. Private lighting commenced 
in January and the public lighting of ihe city on March L 


POTTERIES ELECTRIC TRACTION CO. (LTD.)— l'he chairman (Mr. G. F. M. 
Cornwallis- West) stated at the meeting on Monday that the total capi- 
tal expenditure (including £222,963. expended on the purchase of the 
debentures and shares in the North Statfordshire Tramway Co., and 
£35,358 expended on behalf of that company on their lines) was £791,356, 
while the issued share and debenture capital amounted to £735,000 only. 
Further capital expenditure (about £35,000) would be necessary tor 
doubling portions of the line, extending the loops and on the purchase of 
new rolling stock if the negotiations with Stoke Corporation for the 
extension of the tenure of the tramways were successful. The only wav 
of raising it was by some form of mortgage debenture, and it would net be 
worth while for the company to raise theamount unless an extension of the 
tenure was granted for sucha period as would enable them to create a sink- 
ing fund to pay off the debentures. The trathe receipts showed a sub- 
stantial increase of £0,000, and the receipts for the first four months of 
the current vear show an increase of over £500, and they had also taken 
over £2.000 in the same period on the motor omnibuses, There had been 
an enormous increase in motor omnibus services throughout the country. 
The Potteries district offered an attractive field for that vehicle, and they 
had already increased their fleet of omnibuses to 12. 


REUTER'8 TELEGRAM CO. (LTD.)—The net profit for the vear ended 
Dec. 31 last (after payment of current charges and deducting rebate on 
unexpired subscriptions) amounted to £40,046. 5s. 7d., including 
£8,678. 9s. 5d. brought forward. An interim dividend of 6s. per share 
was paid in November and the directors now declare a dividend of 8s. per 
share (less tax), making a total distribution at the rate of 7 per cent. per 
annum. ‘These payments will absorb £33.33. 6s. 8d., and after adding 
£2.04) to rebuilding reserve fund and £1,300 to officers’ pensions and 
guarantee reserve, the balance (£38,912. 185. 11d.) will be carried forward. 

SHANGHAI ELECTRIC CONSTRUCTION CO. (LTD.)—At the meeting last 
week the chairman (Sir Alfred Dent) said that they could not estimate 
the capital requirements for the development (if thought desirable) of 
rail-less traction, as owing to the delay in delivery of the cars they had 
not had an opportunity of testing how far that mode of traction could be 
made applicable to Shanghai. Two of the cars were to be shipped from 
Liverpool on the 21st inst. Their trathes showed continued expansion 
as they carried nearly seven million more passengers than in 1912, and 
the current vear also showed a satisfactory increase. ‘They had added 
15 new motor-cars during the year; and they had also recently authorized 
the purchase of 10 further motor cars and 15 trailers, which would bring 
their rolling stock up to 90 motor-cars and 55 trailers. They anticipated 
that their passengers for the current year would exceed 50 millions. 


TRAMWAYS & LIGHT RAILWAYS ESTATES CO. |.LTD.)—' l'he revenue for 
1913 was £1.556, and after deducting expenses the surplus was £]1.304, 
which, with £262 brought forward. makes an available balance of £1,626. 
The directors propose to place £250 to reserve, to apply £100 in reduction 
of goodwill, to pay a dividend at rate of 9 per cent. for the vear (£753), 
leaving to be carried forward £523. ` 

WEST INDIA & PANAMA TELEGRAPH CO. (LTD.)—The directors 
report for the six months ended Dec. 31, 1913, states that the amount to 
credit of revenue is £38,009. Os. lid., against £38,505. 10s, 34. for the 
corresponding half-year of. 1912, and the expenses. have been 
£25,620. 16s. 4d., ayainst £24,427. 15s. 7d. The balance is £13.069. 4s. 7d.. 
to which is added £1,836. Los. 9d. interest. on investments, and 
£3.184. los. Td. from last account, making an available total of 
£18,090. 15s. Ild. The directors propose to pav dividends of 6s. per 
share for the six months on the first and second preference shares, and ds, 
per share on the ordinary shares, leaving £1,905. 2s. 10d. to be carried 
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forward. The traffic receipts for the six months show an increase of 
£201. 6s. 5d. compared with those for the corresponding period. In the 
report for the period to Dec. 31, 1911, it was stated that the exclusive 
rights granted by Spain to the company for landing cables in Porto Rico, 
. expired on Feb. 15, 1912, and that the United States Government had 
not acceded to the company's application for an extension of those 
rights. The Government subsequently granted permission to the Com- 
pagnie Francaise des Cables Télégraphiques to land their cable in Porto 
Rico; and since December last that company has been competing for 
Porto Rico traffic. 


WESTERN CANADA POWER CO.—In the report for 1913 it is stated that 
with certain developments in sight, the company will have at end of 1915 
.& power-house completed to a capacity of 52,000 H.P., which at some 
future date may be increased to over 60,000 H.P. In Jan., 1913, a 20- vear 
contract was signed with the British Columbia Electric Railway Co. for 
sale of 6,000 H.P. and increasing in definite periods up to 40,000 H.P. 
The company is now taking between 6,000 H.P. and 8.000 H.P. and ‘will 
probably take from 10,000 H.P. to 12.000 H.P. after Sept. 1, 1914. The 
Puget Sound Traction, Light & Power Co. is now taking 6,600 H.P. 
During 1913 the power-house gencrated 55,000,000 units, of which 
approximately 20,000,000 were supplied to Puget Sound Co., 18,000,000 
to the British Columbia ('o., and about 12,000,000 were supplied to the 
company’s own distributing system. In 1913 48,196,000 units were sold 
and realised $293,697. The financial depression of 1913 set back the 
-company's earnings from 12 to 18 months, and the first three months of 
1914 have shown poor returns, on account of the shutting down of mills 
in January for the overhauling which occurs every year, but which was 
‘more general this year than usual. Already, the mills are beginning tostart 
again, and there are indications that business will soon be normal again, 
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NEW COMPANIES AND MORTGAGES & 
CHARGES. 
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NEW COMPANIES. 
BRITISH ‘DRAWN jWIRE LAMP CO. (LTD.) (135,607.)—Reg. May 5 
capital £2,000 in £1 shares, to carry on the business of engineers,machinery 
manufacturers, wire manufacturers, &c. Private company. 


COLLINS ELECTRICAL (LTD.) (135,610.)— Reg. May 5, capital £500 in 
£1 shares, to carry on the business of electrical and general engineers, &c. 
Private company. First directors are C. F. Collins, Marian E. Collins, 
Mabel A. Clarke and Dora A. Hancock. Reg. office: 119, Clerkenwell- 
road, E.C. i 

HALE, LOWTH & CO. (LTD.) (135,613).— Reg. May 5, capital £800 in 
£1 shares, to take over the business of A. E. Hale & Co., to carry on the 
business of electrical and mechanical engineers, manufacturers of and 
dealers in electrical goods, &c., and to adopt an agreement with A. E. 
Hale. Private company. First directors are A. E. Hale (permanent, 
special qualification two-thirds of shares allotted to him under agree- 
ment) and W. H. Lowth. Reg. office : 45a, Market-street, Manchester. 

HAMMOND & JONES (ENGINEERS) (LTD.) (135,777.)—Reg. May 13, 
capital £5.000 in £1 shares (2.000 6 per cent. participating preference). 
to take over the business carried on by W. R. Hammond & Co.. to carry 
on the business of railway. motor, mechanical, electrical and general 
engineers and manufacturers, metal workers, instrument makers, &c. 
Private company. First directors are. W. R. Hammond and J. H. 
a (provisional directors). Heg. office, 11 and 12, Fenchurch-street, 

^i Y 

JACKMAN MOTORS (LTB.) (135,710.)— Reg. May 9, capital £2,000 in 
£1 shares, to carry on the business of motor manufacturers, electrical 
-and mechanical engineers, &c.. and to adopt an agreement with A. 
Jackman. Private company. First directors are S. Johnson and A. 
Jackman. Reg. office, 4, Guildford-street, Leeds. 


LONDON ASSOCIATION FOR THE PROTECTION OF |TRADE (LTD.) 
(135.754)—The London Association for the Protection of Trade (estab- 
lished in 1842) was incorporated on May 12 as a company limited by 
guarantee, each member being made liable for 1s. in the event of winding 
up. The association was formed for (inter alia) preventing fraud aud 
deception on traders, to furnish status information, to legally assist 
members who had been swindled, to collect. debts, &c. The present 
managers are 40 in number, comprising representatives of 12 UMEN 
Ps cue UN eee pud ost Exeter and Plymouth). 

è , 8-5 » London, W. 


. MANCHESTER CABLE CO. (LTD.) (135,621). — Reg. May 5, capital £1.000 
in £1 shares.to carrvon the business of electrical and mechanical engineers 
manufacturers of electrical and general engineering ap haces ke. 
Private company. Secretary : H. Lomax. cas 
_ MAY, MORTIMER & CO. (LTD.) (135.326)—Reg. April 21, capital £500 
in £1 shares, to carry on the business of civil, i wir e rr j 
engineers and contractors, constructors of roads, railways hana. | nk 2 
Private company. First directors are G. H. May, G. F. Mortimer 
(joint managing directors), and H. May. Reg. office : n P ortimer 
Hither Green, Lewisham, S. E. e: 36, Radford-road, 


MIES’ ELECTRIC & CHEMICAL CULTURE (LTD.) (135.622.) —Rey. May 5 

p bs ye in 16,000 7 per cent. cumulative preference and 24 000 
ordinary shares of os. each, to take over certain patent rights relating t 

‘electrical and chemical culture, &c., and to carry on the business of iun 
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culturists, horticulturists, chemical and fertiliser manufacturers, &c. 
Private company. First directors are R. Mies (managing director) and 
T. C. Winfield. Reg. office : 37, Piccadilly, W. 


NEW DESTRUCTOR CO. (LTD.) (135.427).—Reg. April 25, capital 
£6,000 in £1 shares, to take over the portion of the business recently 
carried on by the Horsfall Destructor Co. (and now by A. C. Hutt) as 
makers and builders of destructors for refuse, and to carry on the business 
of makers and builders of furnaces, machinery and apparatus, &c. 
Private company. First directors are: Col. H. E. M. Lindsay, C.B., 
A. P. James and A. C. Hutt. Reg. office: Atlas Works, Pershore, Wores, 

NITRATE HEATING & POWER (LTD.)—( 135,331)—Rveg. April 21, capital 
£6,000 in £1 shares, to manufacture, sell and supply power and heat for 
the treatment of nitrate in the Republic of Chili, to construct and main- 
tain works for holding, receiving and purifying gas, to carry on the busi- 
ness of electrical, gas and general engineers, &c., and to adopt agreements 
with E. A. Mitchell and with Bonecourt Surface Combustion (Ltd.) 
Private company. Reg. oftice: 110, Cannon-street, E.C. 

PRINTEX ACCUMULATOR CO. (LTD.) (135,574.)—Reg. May 2, capital 
£3,000 in £1 shares (1,500 8 per cent. cumulative preference), to take over 
from F. C. Grund, W. H. A. Butterfield and A. E. Frost (trading as the 
Printex Manufacturing Co.) the secret process involved in the manu- 
facture of, and forming part of, a special accumulator, to carry on the 
business of manufacturers of and dealers in accum ulators, motors, cycles, 
&c. Private company. First directors are F. C. Grund, A. E. Frost 
and W. H. A. Butterfield. 

RATHKEALE ELECTRIC LIGHTING & POWER CO. (LTD.) (4,142)— 
Reg. in Dublin on May 8, capital £2,000 in £1 shares, to carry on the 
business of an electric supply company in all its branches. First direc- 
tors are J. T. Cosgreave, E... A. Whelan, C. Langford, T. Costello, J. J. 
(Mahony, J. Norman and Dr. T. Magner. Reg. office, Rathkeale, Co. 
Limerick. 

SCOTTISH WELDING & ELECTRICAL CO. (LTD.) (9.073)— Rey. in Edin- 
burgh on April 6, capital £1,000 in £1 shares, to carry on the business of 
electrical engineers, motor and motor car manufacturers, &c. Private 
company. First directors are J. J. Weldon and G. Smith. Reg. office: 
135, Wellington-street, Glasgow. 

T. L. TAPPER (LTD) (135,765)—Reg. May 12, capital £6,000 in £l 
shares, to carry on the business of ironmongers, electrical and general 
engineers, builders, &c. Private company. First directors are T. L. 
Tapper, Miss N. F. Tapper and C. T. Nicholls. Reg. office: 54, High- 
street, Deal. 

TORPOINT ELECTRIC SUPPLY CO. (LTD.) (135.575.)—Reg. May 2. 
capital £6,000 in 10s. shares (10.000 about to be offered for subscription) 
to take over the benctit and obligations of an agreement between the 
Urban District Council of Torpoint and L. James, St. John Mullen. E. H. 
Micklewood and T. P. Lyne, and to carry on the business of an clectric 
supply company at Torpoint and elsewhere in Cornwall. First directors 
are J. A. Samuel, M.D., L. James, St. John Mullen, E. H. Micklewood, 
T. P. Lyne and W. A. Chamberlain. Reg. office 10, St. Aubvn-street, 
Devonport. 


MORTGAGES AND CHARGES. 

ABTHUR NEWMAN (LTD. — First debenture dated April 28, 1914. to 
secure £500, charged on company’s undertaking and property, present 
and future, including uncalled capital. Holder: P. Durrant. . 

MAGNETA TIME €0. (LTD.—Debenture dated April 30, 1914. to 
secure £2,000, charged on company's undertaking and property. including 
uncalled capital. Holders: Colonial Bank of Australia. 

A memorandum of satisfaction in full on April 30, 1914, of debentures 
dated Oct. 6, 1911, May 24, 1912 and Feb. 3 and Dec. 1913, securing 
£2,240, has been filed. 

MARBRO LIMITED. Particulars of £1.150 debentures, ereu ot 
April 16, 1914, filed pursuant to sec. 93 (3) of Companies (Consolidation) 
Act, 1908, whole amount issued. Property charged : Company's und +- 
taking and property, including uncalled capital. No trustees. 

NAYLORGRAPH (LTD.)—Debenture dated April 29, 1914. to secure 
£1,000, charged on company's undertaking and property, including un- 
called capital, subject to prior debentures for £3,000. Holder, J. M. 
Hunt. 

PREMIER ELECTRIC & HARDWARE CO. (LTD.)—Debenture date 
April 29, 1914, to secure £250. charged on company's undertaking and 
property. Holder: C. H. S. Evans. 


CITY NOTES. 


i  Q——À 


MEMORANDA (May 20).—Bank rate 3 per cent. (since Jan. 29, 1914). 
Price of silver, 264d. per oz.  Consols 74j—75 for money and 
for account. Consols Pay Day, June 2. Stock and Shares Continuation 
Days, May 26 and June 9. Ticket Days, May 27 and June 10. Pay 
per os and June 11. Mining Shares Carry Over Days, May 29 
and June . 


CASTNER-KELLNER ALKALI CO. (LTD.)— An interim dividend of 5 per 
cent. for the six months ended March 31 last has been declared (against 
9 per cent. in 1913). 

LANCASHIRE POWER CONSTRUCTION CO. (LTD.)—The accounts for the 
15 months to March 31 show an available balance of £6,486, of which 
£3,873 has been transferred to reserve and £2,613 has been applied to 
extinguishing debit balance brought forward. 
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ELECTRICAL COMPANIES’ SHARE LIST. 


METAL PRICES. 
Messrs. J. B. Garnham & Sons, 132, U > 
date May 22, the following as the Pee cud. i London, E.C., quote under 
New METALS. per lb. i5 ! 
per ton. 


. ur iei em Eus nex dad 7&d. | Spelter L 
alid Drawn Copper Tubes ...... 914. MU oe ge eee £2 7 e] g LT . 
Brazed Copper Tubes .......... ola AOD Yina E ERAEN £28 5 0l = Div NAME. Wea. | RAUS 
Brazed Brass Tubes ..........-. 94d. PEND Ma) 20 Yie oD Dus. 
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Re ee Brass eese mebes metet - | Clean Scrap Copper ..... £59 0 XR SS E s 
Be dra ——— Án 249: Braziery Copper Scrap...... eod aD 0 : 
Cit Ni EE td. | Clean B Brass......... . £40 10 0 Electricity Supply. 
mM EE 9d. e pud ess 4lbs. cwt..... £17 2 6] 10 9/0 | Bournemouth & Poole Elec. Sup. Ord 10 £ s.d. 
Copper Sheets per ton. | Hollow Pewter... toe 0 0 | 8 BS a per Cent. Cum. Pref..... eal “6 a $ L s | Mar, Sept 
ore Sets eec E7849 G | Black Pewter i225 £70 9 OU St BS | Be Spercent Cum Sew EE pc |3 19 3| Feb, Ang 
Mr. A. Joseph, Earl-street, London-road, Sour. M c £52 10 0. 9/6 Brompton & Kensington Elec. Sup or: i: ES E 12 O | Jan, July 
My 20, the following prices of OLD METAL : — ony S EQUO under date vs Cer t qo CDI ee mr B] 8 4 0 0 | Mors 
oH l per ton. ^o ntral Elec.Sup.Co.4°% Guar Deb. St k ast | | Mar, Sept 
Aluminium Cuttings........ £62 0 | per ton. 2/6 , Charing Cross (W.E dá j . Stck.| 91}—94} 4 4 6 June, D 
uu ere I Wo. bs Lead (less 4lbs.cwtDraft) £17 10 0 2/3 | Do. 4} per Cent, nd & City) EkSupCo. 4-54 ; 511 6! Feb, res 
Clean Copper. ..eeescienen £60 0 0, Old Zinc.......... eese £16 10 0 || St. 4%, Do. 4perCent Deb. CU TIME ok an E 
v areas ——Q £54 0 O | Hollow Bue s rie 5 0 | £4 23° o. "nd Cent. Deb. Stock (red.) ....| 102 —104 | 4 6 6 | Jan, July 
MM Eau Duche pace CIS 00. ['enslies Biene Supply Cd e e al MESSI |412 3| Jam July 
or strip), £604; Commercial Tinm al Tinman’s Solder. £39 ; "Blownips Solder, £90. Solder (in bar "| zs | in cus di E oe Deb. Stock (red.) .... 97 — ito 4 10 0 J iir 
T DNO = ; "0 wick Elec. Supp. Corp. Ist Mort. E 91 —93 |4 IDE ERES 
ELECTRIC TRAMW 10 14/0 City of London Electric Lighting Ord. ms le 9 oe 
ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS. Jo 60 Dos Ser Cent. Cum, Pref, rien i-i l4 9 oj Tan PE 
- . percent. Deb. Stock (red.)......! 116 —120 4 3 an, July 
Week 5 AGGRE St. 44% Do. 44 per Cent. 2 3 , June, D 
EINE ended. 5 ae a E o MN " n ze aoe pon Elec. Supply Ord. red.) A PEE. : A D aot July 
: Am > lec. o. 6 per Cent Ed eb, A 
CU EK weeks,| Amount. aes a) || St. 444 Do. 4} Sor Cont Deb Stack tred ci. diia 417 0| Mar, Sept 
Aberdeen Corporation ...| May 13 | 1.626) + 59) 80 £ qu E St. 44° Do. S:cond Deb. Stock .............| 98 —101 | 4 9 0 Jan, July 
Ancl-Argentine ........ ” 13| 52697| — 6084 | 19 79,83 I+ 4846 | 93! Edmundson's Elec. Corp. Ord.. ......... A—X ay, Nov 
Ano ier yes m aou se eee 1.071.347 H 11,477 | 5 ¢ 6% po 6 per Cent Cum. Pref, ...... s 3! 710 0 June. duly 
yr Corporation... es. » 16 29 ' 297 , ; per Cent. Non-Cum. Pref. ...... — ay: NON 
Bath Electric Trams, Ltd) ,, 13 as a 1s 1 18.362 |+ 2,643 || St. 4j% Do. 41 per Cent. Ist Mort. Deb. (red.]. Dum 5 2 6 ae 
Birkenhead.. ... eese "o izl 1289 |— 4 15.232 |+ 177 || 9 4/0 Folkestone Electricity Supply Co. Ord. 5—5} |6 7 Jul 
Birmingham Corporation.| ,, 16 | 12230 | — 665 ; are T^ 1493 ao 4% e a Ist Deb. Stock (red.) ..... 93 —95 |4 14 9 Apit; Pos 
ackcurn Corporati uo , : e ctric L etn eb. 
xu b NEM CC E M oes t Ager | st. 44% Isle SNC CeO ee ca eon A Oct 
A Corporation|, „ 13 1775 = AE : eee '4- 1.436 | 5 2i UE & Knightsbridge Ord ...... | gi 5 12 F Feb. 
z a e E re lere E ttm a e 
zu Dis & Carriage * 15 8,043 E 2 B io 150464 E 675 || St. 495 Bow Kniitbe.Co.4 Notting Hill —92 |4 7 0 oe 
urnley Corporation .... : i , T 11, | oint Stat x 
Burton Corporation... ... ae 1,654 | — 307] .. e 103 St. |! 44% Kent Elec. CRM 4% Deb. Stock (red.)) 88 —31 | 4 8 O | April 
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NOTES. 


Hygienic Effects of Electric and Gas Lighting. 
ELSEWHERE we give an abstract of an interesting Paper 
by Dr. E. RoNzaxr, of the University of Padua, on ^ The 
Relative Hygienic Effects of Electric and Incandescent Gas 
Lighting." The investigation seems to have been carried 
out with considerable care, the object being to determine 
the chemical and physical changes in the surrounding air, 
the supposed purification of the air, the ventilating effect, and 
the effect of the illuminants on animal life. Briefly it may 
be said that the combustion when an incandescent mantle is 
working properly is excellent and that no carbon-monoxide, 
sulphuretted hydrogen or unconsumed hvdro-carbons are 
produced. On the other hand, there is a certain amount of 
sulphur dioxide. Naturally the burning of gas increases the 
humidity of the atmosphere, whereas a glow lamp produces 
no such alteration. It has been alleged that a gasburner 
is advantageous because it purifies the air. It does appear 
to cause some alteration in this respect, but unfortunately 
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for this alleged virtue such compounds as ammonia and | 


sulphuretted hydrogen become changed bv the flame into 
other bodies which are more harmful. Gas lighting is at an 
advantage if greater ventilation is desired, but when we 
come to the effects on animal life it is found very readily 
that a prolonged stay in a gas-lighted room with poor venti- 
lation is verv prejudicial to health, while practically no ill 
effects are attributable to electric light under similar con- 
ditions. It is fairly obvious that such should be the case, 
but it is just as well to have had the matter put to a thor- 
oughly practical test. 


a 


The Effect of Improvements on Telephony. 

DvuniNG the past few months the demands of the British 
public for a better telephone service have been met either 
with irritable replies, such as that given bv Mr. Hopnovse 
at a recent social gathering, or by an imposing list of im- 
provements now in progress on the engineering side which, 
when completed, will, it is said, render impossible any such 
trouble as at present exists. Alternatively, as the lawvers 
say, It is pleaded that the telephone service is perfect, and 
it is only the user who needs improving. As to the right- 
ness of that plea we may leave our readers to judge. At 
anv rate we do not propose to deal with it in this particular 
note. The point we wish to make is how far the improve- 
ments, which can be and are being, introduced in telephone 
engineering effect telephone operation for the better. Since 
we inaugurated our Telephone Section some months ago we 
have given accounts of what is being done in this country, 
on the Continent and in the United States towards making 
the telephone more efficient on the engineering side by the 
mtroduction of automatic apparatus, but what is more 
difficult to ascertain is how all this ingenuity increases the 
ease with which A can communicate with B. both A and B 
being ordinary telephone subscribers. This must indeed be 
the ultimate test of all telephone operators and automatic 
telephone apparatus. The official communications of the 
British Post Office, equally with the various engineering 
articles we have published, leave us in the dark on this 
subject. And it is one on which we desire the fullest. in- 
formation. 

ee een 
Long Distance Telephone Operation. 

Tue Paper by Messrs. H. M. FRIENDLY and A. E, Burns, 
which we publish in abstract this week, is of a character to 
make the trunk telephone user in this country wild with 
envy. Suppose that unfortunate person desires to speak 
from London to Birmingham he has to give certain parti- 
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culars and then to endure an irritating wait of perhaps an 
hour before he obtains the required subscriber at the other 
end. Then, as likely as not, he can neither hear nor make 
himself heard. How different is the tale we read from 
Western Oregon, where a certain company operates the 
trunk lines over a distance about the same as that between 
London and Birmingham. Here the operator at the home 
end has sufficient control over the apparatus at the distant 
exchange to “ short-circuit ` at least one operator and get 
the number required with the least possible delay. The 
methods employed between Portland and Seattle, a dis- 
tance of 185 miles, are of a similar character, automatic 
apparatus being used in both cases to facilitate working. 
We wonder even when all the improvements that we are 
promised in the British telephone service eventuate 1f we shall 
obtain such an efficient trunk communication as in this 
* uncivilised " Western State. 


nmn oap 


Telephones in Chile. 

AN interesting account of the position of telephony in a 
country where engineering and scientific development has 
not so far reached a high level is given by Mr. BÉLA Garr in 
analysing the telephone possibilities of Chile. In that 
country at the present time the telegraph lines belong to 
the State, while such telephones as exist are in the hands of 
à private concern. But neither in the towns nor in inter- 
urban connections has the development been verv great as 
yet. In analysing the possibilities for the future the author 
makcs the interesting statement that the South American 
temperament objects to the telegraph, with the result that 
this form of communication is left to business men or for 
the announcement of bad tidings. There was, therefore, 
a net loss of £31,280 on the Government-owned telegraphs 
last year, and to overcome this Mr. BÉLA Gart makes the 
interesting suggestion that the existing telegraph lines 
should be adapted for trunk telephone working at a cost of 
£600,000, leaving them at the same time available for use 
by the telegraph. This would enable the Chilian to indulge 
his taste for the telephone and should at the same time help 
to wipe off the deficit on the telegraph. On tlie latter score, 
having our own experience before us, we mav be permitted 
to have our doubts, but at anv rate the suggestion Is an 
interesting one and should allow an inter-urban telephone 
system to be set up at a small capital expenditure. 


apenas 


Photometric Units. 

We have some sympathy with Mr. A. P. TROTTER in his 
treatment of photometric units i a Paper read before the 
Illuminating Engineering Society. The Paper will be 
Mr. 


TROTTER deals largely with the report of a sub-committee 


found in abstract elsewhere in. the present issue. 


on photometric units which report was submitted at the 
Baltimore Convention of the Illuminating Engineering 
Society of New York in 1910. The members of this com- 
mittee are all well-known authorities on the subject, and, 
therefore. their definitions carry considerable weight. At 
the same time we think there is a certain disadvantage in 
being an authority on any subject, the disadvantage being 
that the authority in question is apt to assume that every- 
one is as familiar with the subject as he is himself. 


For ' 
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this reason the definitions proposed by authorities, although 
usually correct, are often unsuitable for general use. It 
may be urged that this objection is not one of any great 
importance. We do not agree with this view of the matter, 
because definitions, however excellent, are of little value 
unless thev come into general use. Consequently a defini- 
tion should as far as possible aim at easy application as 
well as correctness. In the present instance the Committee 
take as their first and fundamental quantity “ luminous. 
flux," whereas Mr. TROTTER suggests that '' candle-power " 
is the more obvious starting point. We agree with him, 
because candle-power is a quantity that is more readily 
grasped. Moreover, it leads to an easy definition of illu- 
mination. It is all very well to sav that “ illumination on a 
surface js the luminous flux-density over that surface, or the 
flux per unit of intercepting area," and that a “lux is a 
unit of illumination equal to one lumen per square metre ” ; 
but we are quite sure that 90 per cent. of the readers of 
books on illumination, at least if thev are at all in a hurry, 
prepare to shut up the book when they come to a lumen 
and do not trv to find out what it really is. It is all very 
well to say that a “ lumen is equal to the flux emitted in a 
unit solid angle (steradian) by a point source of 1 c.p.," but 
this statement convevs very little except to an authority 
versed in the subject, even when supplemented by the in- 
formation that " a uniform source of one candle emits four 


lumens." 
Dd 


Unpaid Scientific Work. 


OUR readers are all aware, some no doubt from painful 
personal experience, of the poor pav that attaches to scien- 
tific work. But thev may not, perhaps, realise what a 
large amount of time is given freely by eminent scien- 
tists and engineers in that great cause of the advancement 
of civilisation and better conditions of living. That much 
of this unpaid work is done at the instance of the Govern- 
ment makes matters even more shameful, and it would even 
seem that the policy followed bv our rulers is to pay as 
little as possible for the best work and vice versa. An ex- 
ample of what we mean is afforded by the case of a promi- 
nent worker in the field of medical science, who has practic- 
ally by his own efforts stamped out a devastating disease, 
a good endeavour whose results can easilv be realised at the 
expense of a little thought. For a time he held an official 
position, but now the time has conie when he must retire, 
and it is a question whether he should not receive some 
recognition for his work in the form of a special pension. 
Had he been an employer of sweated labour, a general 
whose profession was to destrov life, or a parasitic hanger- 
on of some political party. he would have been sure of his 
reward ; but. as he has only saved life and improved the con- 
ditions of living of thousands of his fellow creatures, he may, 
as likely as not. beg and go unrewarded. This is not as 16 
should be, and we are glad tliat the Council of the British 
Science Guild is drawing the attention of the public to the 
gratuitous services rendered by scientists who are invited to 
sit on Roval Commissions or Departmental Committees. 
Not onlv are these gentlemen expected to give their time 
and experience for nothing, but even to pay forexperiments as- 
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—— 
well, a state of things for which there can be little justifica- 
tion. This is not a political matter, for, as Sir OLIVER 
LopeE said, in speaking of the neglect of education, “ one 
party is as bad as the other." That is, however, no reason 
why it should not be altered. 


Ep G 


“The Metrohm."—Errata.— We regret that two errors 
occurred in the article on this instrument which appeared on 
p. 271 of our last issue. Figs. 1 and 2 were interchanged, the 
left-hand instrument with its ‘rudimentary " polar extensions 
being a development of that shown on the right with its more 
normal poles. The block of Fig. 3 was turned through a 
right angle, so that the handle appeared at the bottom instead of 
at the end. 


Royal Engineers (T.F.)—H.M. the King has conferred the 
Territorial Decoration upon Capt. and Hon. Major William 
Bunn, A.M.I.E.E., of the London Electrical Engineers. 

Lieut. Norman L. Baker (from the Northern Airline Signal 
Company, Northern Command Signal Companies. Royal 
Engineers, Army Troops) has been appointed Lieutenant in 
the Northern Wireless Signal Company, Northern Command 
Signal Companies, Royal Engineers (Army Troops). 

Supernumerarv Second Lieut. Ralph Blair is absorbed into 
the establishment of the Scottish Cable Signal Company, 
Scottish Command Signal Companies, Royal Engmeers (Army 
Troops). 

Eric I. Snodgrass (late Cadet Col. Sergt., Kelvinside Academy 
Contingent, Junior Div., Officers! Training Corps) has been 
appointed Second Lieutenant (Supernumerary) in the Scottish 
Airline Signal Company. Scottish Command Signal Companies, 
Roval Engineers (Army Troops). 

Goods Transport Reform.— An address on his well-known 
clearing-house system was given at the House of Commors on 
Thursday, the 21st inst.. bv Mr. A. W. Gattie. Mr. Gattie 
dealf with the cost of goods transport in this country at the 
present dav. This he estimated at £300,000,000 per annum, 
and showed that only 5 per ceat. of this cost was due to track 
transport. the remaining 95 per cent. being terminal expen- 
diture, Dealing particularly with London, it was pointed out 
that there were no less than 14 goods statioas for dealing with 
general merchandise, besides coal and cattle vards, and that 
these 74 depots required no less than 700 inter-station goods 
trains per day. Another point mentioned was that with Mr. 
Gattie’s clearing-house system the 100,000 slow-moving vehicles 
which are at present employed for goods transport in London 
and are the chief cause of the congestion in London streets, 
could Le replaced by 5.000 vehicles under the clearing house 
System. 

Electricity Supply Progress in Berlin.— A recent article in 
the " Klektrotechnische Zeitschrift " deals with the develop- 
ments of the Berlin Electricity Works and discusses the best 
policy for the future. The Berlin municipality is faced with 
the alternatives of taking the plant over or renewing the con- 
cessions of the Berlin Electricity Works under new conditions. 
At present the city of Berlin gets about one-half of the total 
net income of the plant. The technical development of the 
electricity works has been steady, as has also been the increase 
In the net income. This is shown by the form of the curves 
extending over the last 20 vears. On the other hand, the 
dividends paid have fluctuated from 1890 to 1912 between 7-75 
per cent. as a minimum and 13-5 per cent. as a maximum. and 
Were 12 per cent. in 1911. The stock quotations have been 
subject to still greater fluctuations. The question of erecting 
à very large generating station in the Bitterfeld lignite district 
with à transmission line to Berlin, is considered. "The author 
thinks that in Germany better economic results have been 
obtained with municipal stations than with privately owned 
stations. He is in favour of the project that the city of Berlin 
should take over the electricity works. If, however, the city 
should decide in favour of siving a new concession, the pros- 


eS O D 


pects are that in the future there would be a combined muni-- 
cipal and privately owned management. 
thinks that in this case the old management, having an experi- 
ence of many years, would be practically in control. 
Centralisation of Power Supply.—In an address which was. 
reported in a recent number of the “ Electric Railway Journal,” 
Mr. 8. Insull, president of the Commonwealth Edison Company, 


Chicago, said that the centralisation of power supply was. 


essentially a monopoly on purely economic grounds for it. 
conserved capital, labour and the prime sources of power with 


the best possible results to the user and producer. He believed. 


firmly that power generation and distribution should be a 
monopoly, but also that it should be regulated by theState. In 
the Chicago district, centralisation had been brought to such 
an efficient standard that the charges for service compared very 
favourably with the much-vaunted cheapness of hydro-electric 
rates. 
and output, it appeared that the Commonwealth Edison Com- 


pany had increased its business from a sale of 60,000 000 kilo-. 
watt-hours in 1903 to 840.000.000 kilowatt-hours in 1913.. 


Another proof of the efficiency of centralised supply and of the 
technical improvements made in recent vears was the reduc- 
tion in the amount of coal required per kilowatt-hour from 
6-93 lb. in 1902 to 2-87 ]b. in 1913, with the possibility of 
another 30 to 35 per cent. reduction. The income on the 
capital invested had increased despite lower rates to the con- 


sumer, for while operating costs had increased, the depreciation. 
and interest charges had decreased in still larger measure on: 


account of better load factors, &c. The company’s contracts for 


railway power supply in Chicago amounted now to 500,000,000. 


kilowatt-hours a year. 


Cable Interruptions. Date of Interruption. 
Latakia—Palura ..........cccccscensccecccscscseesnsess May 26, 1910 
Scalanuova—Samo08 .......cscccecsessceccttecccscsecs April 21, 1912 
Marmariza—Rhodes ............................ sees April 21, 1912 
Poulocondore—Pontianac ...... E T ENE July 5, 1912 
Jamaica—Colon ......... areira OE E Muay June 9, 1913 
Cape St. James—Poulocondore............... Locus Dec. 7, 1913 
Tangier—Ceuta ...................-- ——: Feb. 15, 1914 
Cayenne—Salinàs sprosi ien eeina May 26, 1914 


Current Topics. 


Subjects of current interest dealt with in this issue include- 


the following :— 


Mr. W. Hamilton Wilson contributes an article on " A Method for- 


the Measurement of Inductance " (p. 308). 

Our telephone section contains the following articles: " Automatic 
Methods in Long-Distance Telephone Operation," by Messrs. H. M. 
Friendly and A. E. Burns (p. 313); " Analysis of the Telephone 


Possibilities of Chile," by Mr. Béla Gáti (p. 315); " Laying an. 


Underground Telephone Cable between São Paulo and Santos, 
Brazil (p. 316); and «Western Electric Telephones " (p. 317). 

We give an account of the Annual General Meeting of the Insti- 
tution of Electrical Engincers (p. 302). 
with the recently dissolved Industrial Committee (p. 320). 

An abstract of an article by Mr. E. Rouzani on " The Relative 
Hygienic Effeets of Electric and Incandescent Gas Lighting "is. 
viven on p. 309. 

A Paper on “The Nomenclature ‘and Detinition of Photometric 
Magnitudes and Units,’ read by Mr. A. P. Trotter before the 
Illuminating Engineering Society is given in Abstract on p. 323. 

We describe " The Electrical Equipment of the Regent-street 
Polytechnic " on p. 307. i 

Some details of the apparatus supplied by the Radio Telephone & 
Telegraph Co. for the wireless telephone installation on the Delaware, . 
Lackawanna & Western Railroad of the United States are given on 
p. 311. ] 

An account of the electrical arrangements at the Anglo-American 
Exhibition, Shepherd's Bush, appears on p. 312. i 

Companies Meetings and Beports.— Meetings of the following com- 
panies are reported: Brisbane Electric Tramways Investment Co., 
Channel Tunnel Co., Devonport & District Tramways Co., Kent 
Electric Power Co., Lancashire Power Construction Co.. West 
London & Provincial Electric Supply Co. The directors’ reports 
abstracted include those of Doulton & Co., Madras Electric Supply 
Corpn., Merthyr Electric Traction & Lighting Co., and Westinghouse 
Electric & Mfg. Co. (pp. 337-338). 


But the author- 


From curves showing the relative growth of investment. 


Our Leading Article deals. 
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 OBITUARY. 


F Sm JosePH])WiLsoN SWAN, F.R.S.—1t is with great regret that 
we record the death of Sir Joseph Swan, the famous inventor of the 
incandescent electric lamp, who passed away on Wednesday last at 
his residence, Overhill, Warlingham, Surrey. He was born on 
October 31, 1828, at Sunderland, and was educated at a private 
school in his native town. He afterwards became apprenticed to a 
firm of druggists in order to gain a practical acquaintance with 
chemistry. At the end of his apprenticeship he went to Newcastle- 
on-Tyne and obtained employment in a chemical business with 
Mawson, of whom he subsequently became partner and brother-in- 
law. Under his guidance the firm greatly extended its operations 
.&nd began to pay special attention to the manufacture of photo- 
graphic supplies. Swan was responsible for several important ad- 
vances in photographie work. One of the earliest commercial pro- 
cesses for carbon printing was due to him ; he was also connected 
with the development of the dry plate, and invented printing on 
bromide paper in 1879. His introduction to the study of electricity 
occurred in 1845, when at the age of 17 he saw Staite’s incandescent 
- wire of platinum-iridium alloy, He was perhaps the first fully to 


THE LATE Sin JOSEPH WILSON Sway, F.R.S. 


grasp the advantages of carbon as a material for lamp filaments. By 
1860 he had made carbon filaments by heating strips of paper packed 
in crucibles with powdered charcoal, and mounting these carbonised 
strips in glass vessels exhausted of air he raised them to a red heat by 
means of an electric current from 50 cells of Callan’s modification of 
the Grove cell. Owing to the fact that he could only obtain a very 
imperfect vacuum these lamps had but a short life. He returned to 
the question 17 years later with the definite purpose of ascertaining 
whether carbon filaments made by carbonising paper or card were 
durable in really high vacua such as had now been brought within 
his reach by the Sprengel mercury air-pump. The answer was in the 
affirmative. In February, 1879, he exhibited his lamp at a meeting 
of the Newcastle Chemical Society, and the first considerable public 
display of the new illuminating agent was given before the New- 
castle Literary and Philosophical Society on October 20, 1880. 
At that time there were only two houses in the country lighted by 
electricity—his own and the late Lord Armstrong’s. In the follow- 
ing month he described his invention in London before the Institu- 
tion of Electrical Engineers in a Paper which bore the title "^ The 
Subdivision of the Electric Light," in reference to the fact that his 
lamp provided a smaller unit of light, and therefore one more suitable 
for domestie use, than the arc light, which previously was the only 
available form of electric illumination. By this time he had aban- 
dond the process of making filaments by the carbonisation of paper 


in favour of onc in which cotton threadTwas * parvhinentised ,” by 
immersion in dilute sulphuric acid and then carbonixed. Later he 
devised the now universally adopted squirting process, whereby an 
artificial cellulose filament was produced for the first time. — This 
greatly assisted in improving the incandescent lamp. By means of 
this process it became possible to produce a filament of exceeding 
fineness and uniformity, and thus a degree of economy hitherto un- 
attainable was reached in the employment of electric light. 4 

Amongst Swan's other electrical inventions must be mentioned the 
carliest adaptation of the incandescent electric lamp. in combination 
with a secondary battery, to the use of the coal miner as a safety 
lamp, and the cellular accumulator plate. In the field of clectro- 
chemistry he invented a rapid process of depositing copper, which, 
with suitable apparatus, enables pure copper to be reeled off from 
the bath through a dic. Under laboratory conditions with this pro- 
cess, which involves a rapid movement of the wire forming the 
cathode and acontinuous stream of the electrolyte, a smooth deposi- 
tion of pure copper has been obtained at a current density of 1,000 to 
1,500 amperes per square foot. 

As is frequently the case, Swan's services to applied science 
did not meet with immediate recognition. Although France made 
him a Chevalier of the Legion of Honour in 1881, it was not till 
1904 that official acknowledgment of his achievements eame to him 
in his own country in the shape of a knighthood. The Royal 
Society elected him a Fellow in 1894, and 10 years later awarded him 
the Hughes medal. In 1898 he was elected president of the Institu- 
tion of Electrical Engineers, and he was one of its honorary members. 
He also served as president of the Society of Chemical Industry in 
1901, and in 1903 he was chosen first president of the Faraday 
Society. Honorary degrees of M.A. and D.Sc. were conferred upon 
Swan by the University of Durham. He was also a member of the 
Royal Commission appointed in 1903 to secure proper representation 
of British interests at the St. Louis Exhibition. Quite recently the 
Newcastle City Council decided to confer upon him the freedom of 
that city in recognition of his work, and preparations for doing this 
were in progress at the time of his death. There are few men whose 
work has been so productive in more than one field of industry as that 
of Swan, and it may be said that by his death three industries have 
been robbed of a great pioneer. 


APPOINTMENTS VACANT AND FILLED. 


P———— 


Applications are invited for the Chair of Physics at Birmingham 
University, vacant by the death of Dr. J. H. Poynting. Stipend 
£750 a year. Applications by Oct. 15 to the Secretary. 

A headmaster is required for Oxford City Technical School. 
Salary £300 rising to £350 a vear. Forms from the Secretary, 


Education Office, Town Hall, Oxford, to whom applications by 
June 6. 


The Governors of the Central School of Science and Technology, 
Stoke-on-Trent, will shortly proceed to appoint a lecturer in physics 
(salary £250, rising to £300 per annum), and a lecturer in chemistry 
(salary £200 per annum). The lecturer in physics will be required to 
take charge of the instruction in applied electricity, and high 
University honours will be an indispensable qualification for both 
positions. Particulars and forms of application from the Clerk to the 
Governors, Dr. W. Ludford Freeman, M.A., Town Hall, Hanley, 
Stoke-on-Trent, and must be returned by June 13. See advertisement. 

A professor of civil and mechanical engineering is required for the 
City and Guilds of London Technical College, Finsbury. Conditions 
may be had from the Joint Hon. Secretaries, City and Guilds of 
London Institute, Gresham College, London, E.C. 


A science master (experimental physics and chemistry) is wanted 
for the Egyptian Government Schools. Salary £369 per annum. 
Inquiries by June 10 to Mr. J. W. Crowfoot, c/o The Director, 
Egyptian Educational Mission, 28, Victoria-street, London, S.W. 


A science master, to give instruction in mechanical and electrical 
engineering and allied subjects, is required for Sheerness Higher 
Elementary Boys’ School and Technical Institute. Salary £200, 
rising to £250 per annum. Application forms from Mr. Fras. W. 
Crook, Secretary, Kent Education Committee, Nessions House, 
Maidstone. Applications by May 30. 

An assistant lecturer in applied mathematics is required for Arm- 
strong College, Newcastle-upon-Tyne. Salary £150, rising to £200 
per annum. Applications to the Secretary by June 6. 

Hull Corporation require telephone and switchboard inspectors 


used to common battery and magneto systems. Applications to the 
Manager, Telephone- buildings, Myton Gate, Hull. See advertisement. 


\\ 
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A mains assistant is required for h.t. a.c. station. Applications 
to the chief electrical engineer, Mr. A. W. Barham, Electricity Works, 
Watford. 


An assistant electrical engineer is required by the Government of 
Nigeria. Salary £300 rising by annual increments of £10 to £350, 
with free single quarters or allowance. Applications to Messrs. 
Preece, Cardew & Snell, 8, Queen Anne’s Gate, Westminster, S.W. 

There will shortly be vacancies for two assistant inspectors of 
wireless telegraphy in the Post Office. Salary £200, rising to £350 
by increments of £15 a year, and then to £450 by increments of £20. 
Applications to the Secretary, G.P.O., London, E.C., by 31st inst. 


Dr. Frank Horton, Sc.D., Supervisor of Physics Studies at St. 
John's College, Cambridge, has been appointed to the chair of 
physics tenable at the Royal Holloway College. 

Mr. A. M’Lean. of Dundee, has been appointed tramway traffic 
inspector by the Shanghai Electric Construction Co. 

Mr. Mason. of Smethwick, has been appointed switchboard 
attendant at. Walthamstow clectricity works at 30s. per week rising 
to 33s. 


. INSTITUTIONS AND SOCIETIES. 


Institution of Electrical Engineers.—The annual conversazione of 
this Institution will be held at the National History Museum, South 
Kensington, on: the evening of Thursday, June 25th. 

Yorkshire Section of the Institution of Electrical Engineers.—The 
ballot for the election of members of committee of this section has 
resulted in the following members being elected: Messrs. E. A. 
Barker, H. Bell. W. E. Burnand and J. H. Schnauber. 


Scottish Section of the Institution of Electrical Engineers.— The 
annual summer outing of this Section is to take place on Tuesday, 
June 9th. A train will leave the Central Station, Glasgow, at 9:30 a. m. 
for Wemyss Bay, whence members and friends will travel by steamer 
to Arran. 

Royal Society.—-The Papers read before the Royal Society vester- 
day included the following: ^" An Application of Electrolytically- 
produced Luminosity, forming a Step towards Telectroscopy," by 
Mr. L. H. Walter: and “ On the Convection of Heat from Small 
Cylinders in a Stream of Fluid, and the Determination of the Con- 
vection Constants of Small Platinum Wires, with Applications to 
Hot-wire Anemometry," by Mr. L. V. King. 

British Science Guild.— The annual meeting of this society was 
held at the Mansion House on May 22nd, the Lord Mayor (Ald. Sir T. 
Vansittart Bowater) being in the chair. The report, which was 
adopted, calls attention to what may be termed publie scientific 
work, and refers to the deliberations of the numerous Royal Com- 
missions and Committees which are now sitting. These include the 
Committees on Smoke Abatement, Wireless Telegraph Research, 
High-speed Telegraphy and Ventilation. The work of the various 
committees of the Guild is also referred to. Sir Ronald Ross deli- 
vered a short address on the importance of science to the public, and 
the best manner in which the public can assist science. 

Iron and Steel Institute.— The provisional programme of the 
autumn meeting of the Iron and Steel Institute, which is to be held in 
Paris from September Vrth to 22nd. has just been published. The 
opening meeting willjbe held on Thursday, September 17th, in the 
Hall of the Comité des Forges, when a selection of Papers will be 
tead and discussed. In the afternoon visits will be made to places of 
Interest in the vicinity of Paris, followed by a reception held at the 
Comité des Forges. On the Friday a meeting will be held in the 
morning. "The afternoon will be devoted to a visit to the Basilica 
of Nt. Denis and to the works of the Compagnie des Métaux, and an 
official reception will be held in the evening. The closing meeting 
for the reading and discussion of Papers is to be held on the Saturday 
morning, followed by visits to places of technical interest in Paris in 
the afternoon. On the Sunday members and friends will journey 
to Nancy, and the last two days of the meeting will be spent in 
“initing mines and metallurgical works in that district. 

Tramways and Light Railways Association.— l'he provisional pro- 
zramme for the annual congress of the Tramways and Light Rail- 
Wavs Association, which is to be held at Newcastle-upon-Tyne on 
July Ióth and 17th, is as follows: On Thursday, July [6th, a recep- 
hon will be held by the Lord Mayor at the Connaught Rooms, fol- 
lowed by Papers and Disscusions from 1d a.m. to 1 p.m. At 3 p.m. 
members and friends will be entertained by the Corporation at a 
Garden Party at Jesmond Dene, followed at 7.30 p.m. by a banquet 
H Tilley’s Rooms. On the Fridav, various Papers will be read and 
discussed from 10:30 a.m. to 1 p.m. at the Connaught Rooms. In 
the afternoon a river trip to Tynemouth has been arranged, the 


return journey being made by the North Eastern Railway's electric: 
trains. At 9 p.m. a supper and dance at Tillev's Rooms has been: 
arranged. 

Sixth International Congress of Mining, Metallurgy, Engineering 
and Economic Geology.—It has been announced that the sixth 
International Congress of Mining, Metallurgy, Engineering and: 
Economic Geology will be held in London from Monday, July 12th. 
to Saturday, July 17th, 1915. All enquiries relating to the congress 
should be addressed to the Secretary, 28, Victoria-street, London, 
S.W. 

Edinburgh Mathematical Colloquium.— Under the auspices of the 


Edinburgh Mathematical Society, a mathematical colloquium will be: 
held in Edinburgh on July 28 to 31, 1914, immediately following the- 


Napier Tercentenary Celebrations on July 24th to 27th. The 
following courses have been arranged: Two lectures on “ Nomo- 
graphy,” by M. d'Ocagne ; four lectures on " Infinity in Geometry," 


by Mr. H. W. Richmond, F.R.S. ; four lectures on ** Critical Studies: 
of Modern Electric Theories," by Mr. E. Cunningham; and two: 


lectures on " The Solution of Algebraic and Transcendental Equa- 
tions in the Mathematical Laboratory," by Dr. E. T. Whittaker, 
F.R.S. 


EDUCATIONAL NOTES. 


University of London.—The last two lectures of the series of 
special lectures on military subjects, arranged by the Military 
Education Committee, under the authority of the Senate of the 
University of London, will be delivered at the University on Wednes-- 
days, June 3rd and June 17th, at 5:30 p.m. The subject of the first 
lecture, by Major W. S. Brancker, R.A., of the War Oftice, is " The: 
Aeroplane in War.” : 


University of Manchester.— The next session commences on 


October 8th. At this University a complete theoretical and prac-. 


tical training is given to students preparing for the higher positions 


in the electrical engineering profession, and at the end of a three: 


years’ course students may obtain either an ordinary or honours 
degree of B.Sc. in Electrical Engineering. "There is also a three 
years’ special course for a certificate in Electrical Engineering. The 
John Hopkinson Laboratories, which have recently been extended 
andare fitted with modern electrical machinery and testing appliances, 
afford facilities for education and research work. 


Technical Education in France and Germany.—The Education 
Committee of the London County Council have recently issued in 
pamphlet form a report by the education officer (Sir R. Blair) sub- 
mitting a report by Mr. J. C. Smail (organiser of trade schools for 
bovs) on trade and technical education in France and Germany. 

In November last Mr. Smail paid visits to certain schools and institu- 
tions in France and Germany, and the present report contains much 


useful and interesting information on the trade schools of Paris, Berlin,. 


Munich and Leipzig. The information given includes particulars of the 
higher educational institutions and of the system of compulsory con- 
tinuation schools of Germany, and of the cost of continuation education 
in the four cities mentioned above. The report is published at ls. net 
by Messrs P. 5. King & Son. 


ARRANGEMENTS FOR THE WEEK. 


THURSDAY, June 4th. 
Royau INSTITUTION. 
à p.m. Meeting at Albemarle-street, | Piccadillyv. London. W. 
Lecture on `“ Faraday and the Foundations of Electrical Engi- 
neering,” by Prof. Silvanus P. Thompson, F.H.5. (Lecture 1). 


FRIDAY, June 5:h. 
RovaAL INsTITUTION. 


9pm. Mesting at Albo marle.street, Piccadilly, London, W. 
Discourse on ** X-Rays and Crystalline Structure,” by Pro. 
W. H. Bragg. F.R.S. 


LONDON ELECTRICAL ENGINERRS 
Officer Commanding Lieut.-Col. H. M. Lear. 
The following orders have been issued for the current week :— 

Monday, June Ist, and Tuesday, June 2nd. —- Headquarters will be closed 
for the Whitsun holidavs. 

Wednesday. June 3rd. — All companies! rating examination will be held. 
from 7 p.m. till 10 p.m. 

Thursday. June 4th. C. Company.-—Infantry Drill. 7 p.m. to 9 pam. : 
technical instruction, 8 p.m. to 10 p.m. ;. miniature range instruc- 
tion, 9 p.m. to 10 p.m. 

Friday. June 5th, D Company. --Infantry. drill, 7 p.m. to 8:30 p.m.: 
technical instruction, 8:45 p.m. to 10 p.m. ;. miniature range instruc- 
tion. 8:45 p.m. to 10 p.m. 

Saturday. June 6th. — Headquarters will be opened for regimental busi. - 
ness from 10 a.m. till 12 noon. 
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ANNUAL MEETING OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 


— 


The Annual Meeting of the Institution of Electrical Engineers 
"was held on Thursday. May 21st. under the presidency of Mr. 
W. Duddell, F.R.S. The Council were present in full force, 
but not more than 12 ordinary members took sufficient interest 
in the proceedings to attend. It was therefore evident from 
the very beginning that certain rumours which had been pre- 
valent as to a discussion on the paragraph in the report relating 
'to the Industrial Committee were unfounded. 


The PRESIDENT opened the proceedings by a feeling reference to the 
ate Mr. R. Kaye Gray, who had died since the last meeting of the Insti- 
tution. A vote of condolence to the deceased's relations was passed by the 
meeting, all standing insilence. The President then announced the result 
-of the ballot for vacancies on the Council. These were given in our last 
issue, and the new Council now stands as follows :— 


PRESIDENT. 
J. F. C. Snell. 
VICE-PRESIDENTS. 
J. S. Highfield. 
C. H. Wordingham. 
How. TREASURER. 
R. Hammond. 


W. Judd. 
C. H. Merz. 


ORDINARY MEMBERS OF COUNCIL. 
Members. 
Roger T. Smith. W. H. Patchell. 
Dr. A. Russell. W. B. Woodhouse. 
Prof. B. Hopkinson, F.R.S. J. Christic. 
G. W. Partridze. R. J. Wallis-Jones. 
Associate Members. 


A. W. Martin. 


Associates. 
E. Russell Clarke. 


R. A. Chattock. 
F. Gill 

W. Rutherford, 
A. H Seabrook. 


F. E. Berry. Capt. E. O. Henrici, R. E. 


A. B. Anderson. A. M. J. Ogilvie, C.B. 


The PRESIDENT then moved that the Annual Report be received and 

adopted, the motion being seconded by Mr. ROBERT HAMMOND. 

In discussing this report Mr. F. C. RAPHAEL asked a question with regard 
to the fall in the membership, there being a drop of 39 as against an 
increase of 547 last year. He said he would also like to know as to the 
relative officacy of notices sent out in the " Journal " and by post. The 
number of voting papers returned in the elections of the present and last 
year might be some guide as to this. 

Mr. W. C. P. Tapper asked as to the representation on the Committee 
on Municipal Loans of municipal station engineers. He also inquired 
whether the Conditions of Contract recently issued by the Council had 
received the approval of the B. E. A.M. A. and the LM. E.A. 

Mr. HAMMOND. in replying to Mr. Raphaels question regarding mem- 
bership. drew attention to the fact that the decrease of 39 in the member- 

"ship was arrived at by a comparison of the 7,045 with the 7.084 of last 
year, but it must be borne in mind that the 7,084 of last vear was an 
abnormally high figure inasmuch as it was 547 ahead of the 6.537 of 1912. 
Instead of dwelling on the decrease of 39 in the past year, one should 
rejoice in the increase of 508 for the past two years. Doubtless the de- 
crease of 39 members might be put down to the increased subscription. 
It had been said that the increased subscription would cause a loss of 20 
per cent. in the membership. The present result of 0-5 per cent. was, 
‘therefore, very satisfactory. 

The PRESIDENT, inreplying to the other questions, said that it had been 
decided to send out the ballot papers in envelopes in future. The 
number of papers returned this and last year was no criterion as they 
were practically the same in both cases. About 23 per cent. of the ballot 
papers sent out were returned this yew. There were three engineers 
representing electricity supply companies and three engineers repre- 
senting municipal electricity departments on the municipal loans com- 
mittee. The Conditions of Contract had not yet been formally adopted 
bv either the B. E. A.M.A. or the IJ. M. E.A. 

“Mr. H. Hirst said that he would like to make a short statement with 


regard to the Industrial Committee, the dissolution of which had been: 


mentioned. Although as a member of Council he agreed with the wording 
of the report, absence abroad had prevented him from taking any part 
in the framing of it, and he was afraid that the report might be misunder- 
stood by some of the members who were interested in this question. He 
had no fault to find with the powers that were conferred on the Industrial 
Committee so far as the Council could confer powers, but it did not seem 
to be generally known that the Council considered it essential that the 
Industrial Committee should not deal with matters which might be con- 
strued to have a political bearing. — All the members of Council who were 
members of the Committee were anxious to respect this wish, but when 
it was considered that in this country concessions had been granted by 
Parliament to some 400 municipalities in regard to electricity supply 
stations, it was very difficult to find subjects connected with municipal 
electricity supply that did not touch politics. This was also proved by 
the condition of affairs which arose at the time Dr. Klingenberg read his 
Paper when the Council had some fears that the Paper might lead to a 
; political discussion. The Council had other wishes which did not appear 


in the constitution of the Committee but which had been respected by 
the Committee. The Council considered that questions which were to 
the detriment of a certain section of its members should not be dealt with, 
and some members of the Industrial Committee were anxious to respect 
that wish. Other members of the Committee felt that if a proposition 
that was for the benefit of the whole industry was brought forward some 
section might have to give way or to suffer slightly. The Council having 
made this ruling, however, it was difficult for the Industrial Committee 
to choose suitable subjects which were likely to meet with the approval 
of the Council. Well-known members of the Council who were respected 
by everybody thought that the high standard of the Institution might 
suffer if it lent its name to discussions dealing with money matters, such 
as finance or trade discounts, that were likely to enter into the discus- 
sion of industrial questions. Whilst within those limitations the 
Industrial Committee had full powers, he thought it was due to him- 
self as chairman and to some of the members who differed from those 
views to say that the above were some of the limitations of the consti- 
tution which were not referred to in the report and which acted against 
the possibility of the Industrial Committee doing such work as it was 
hoped could have been done. He did not say this as a complaint or as 
a reproach. but he thought 1t should be understood by those who took an 
interest in the question. 

The Report was then put and adopted. 

Mr. RosERT HAMMOND moved the adoption of the Accounts, which 
was seconded by the PRESIDENT. 

Mr. R. HAMMOND, in reply to a question regarding the revenue from 
the Tothill-street site, said that the Council had thought it unwise to 
encourage long tenancies, but instead to keep letting the site in such a 
way that they would be in a position to take advantage of any favourable 
offer when it came along. This explained why they were not getting the 
full value of the interest in rentals. He was able to say that a Sutfragette 
Society were now the tenants of a substantial portion of the premises and 
a lease for another substantial part was about to be executed with the 
Fabian Society, thus filling up the whole of the buildings and bringing the 
rents up to the good figure of £886. 

The motion that the Accounts should then be received and adopted 
was then put and carried. 

Votes of thanks to the Hon. Secretaries cf the Local Sections. the 
Local Hon. Secretaries abroad, to the Hon. Treasurer, to the Hon. 
Auditors, and to the Hon. Solicitors was then put and carried. 

Mr. A. HUGH SEABROOK took this opportunity to express his regret 
that the Council did not see their way to make the Institution the 
commercial and industrial centre of the Industry as well as the technical 
and scientific. It was disappointing that the small but apparently 
appreciative audience that was present that afternoon seemed to indicate 
that the members of the Institution were perfectly satisfied with the 
present state of things. He regretted that he was not satisHed, and 
wished to take the opportunity of putting his dissatisfaction on record. 

Mr. KENELM EpocuMBE also expressed his regret at the disinclination 
of the Council to take up the industrial side of electrical work. 

Mr. W. M. Morpey said he was one of those people who thought that 
the influence, dignity and usefulness of the Institution would be best 
maintained and increased by following the example that thev had always 
had before them, of giving their attention to the scientific and engineering 
foundations of the electrical engineering industry, rather than by at- 
tempting in any way to make it a trade association. This principle, 
from which the growth and strength of the Institution had sprang. was, 


in the long run, actually the best and most helpful to the basiness 
inte^ests of the industry. 


We give below extracts dealing with the principal point: of 
interest in the Report. This appeared in full in the ^ Journal" 
of Mav 15. 


Membership of the Institution.—At Mav 1, 1914, the membership of 
the Institution was 7,045, compared with 7.084 on the same date in 1913. 
The total was made up of 8 honorary members. 1,548. members, 3.550 
associate members, 616 associates, 315 graduates and 1,003. students. 
The corresponding numbers last vear were 7, 1.549, 3.535, 671, 260 and 
1.052. In addition 112 candidates for associate membership have been 
approved by the Council for admission on condition they pass the In- 
stitution examination or otherwise satisfy the examination regulations. 

Premiums.—'The following premiums for Papers have been awarded 
by the Council this year. In accordance with precedent, in deciding 
upon these awards, the Council have not taken into account Papers con- 
tributed wholly or in part by members of Council. The Zustitutron 
Premium. value £25, to Mr. S. Evershed, for his Paper, " The Charac- 
teristics of Insulation Resistance.” The Ayrton Premium, value £10. to 
Mr. F. Lydall, for his Paper, * Electric Locomotives.” The Fahie 
Premium, value £10, to Commandant G. A. Ferric, for his Paper, 5 Appli- 
cation of Wireless Telegraphy to Time Signals." The John Hopkinson 
Premium, value £10, to Mr. L. J. Hunt. for his Paper. " The Cascade 
Induction Motor." The Paris Premium, value £10. to Mr. B. Welbourn, 
for his Paper, " British Practice in the Construction of High-tension 
Overhead. Transmission Lines." An Ertra. Premium, value £10, to 
Messrs. K. M. Fave-Hansen and J. N. Peck. for their Paper, " Current- 
Limiting Reactances on Large Power Svstems.” An Ertra Premium, 
value £5, to Mr. S. H. Holden, for his Paper. " The British Standard 
Specification for Consumers’ Electric Supply Meters.” An Extra Pre- 
mium, value £5, to Mr. F. J. Teago, for his Paper. " Experiments on Air- 
Blast Cooling of Transformers.” A Students’ Premium. value £10, to 
Messrs. E. A. Richards and D. Dunham. for their Paper, * Comparative 
Tests on Single-phase A.C. Commutator Motors." A Students Prenium, 
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value £7, to Mr. H. S. Ripley, for his Paper, “ The Electrical Equipment 
of Collieries.” A Students’ Premium, value £5, to Mr. J. Lindley 
Thompson, for his Paper, “ Diseases and Troubles experienced with 
Transformers." A Students’ Premium, value £5, to Mr. J. L. Moffet, 
for his Paper, “ The Possibilities of Electric Traction on Railways." A 
Students’ Premium, value £5, to Mr. W. S. Flight, for his Paper, " The 
Laws of Dielectrics.” A Students’ Premium, value £5, to Messrs. A. 
Arnold and E. L. M. Emtage, for their Paper, " The Automatic Control 
of Electrical Generators by means of Automatic Pressure Regulators.” 

Scholarships.—The Council have awarded a Salomons Scholarship of 
the value of £50 to Mr. C. H. Stubbings, of King's College, London ; and 
two David Hughes Scholarships, of the value of £50 each, one to Mr. John 
G. Wellings, of the City and Guilds of London Technical College, Finsbury, 
and one to Mr. James Mould, of University College, London. 

Industrial Commillce,—The Council have to report that the Industrial 
Committee has been dissolved. This committee was constituted on 
March 28, 1912, and then consisted of six members of Council, 12 mem- 
bers of thc Institution, not being necessarily members of Council, and six 
other persons, not being necessarily members of the Institution. On 
Nov. 14, 1912, the members of the committee not being members of the 
Institution were increased from six to 12 in number. Representatives 
of the Tramways and Light Railways Association, the Association of 
Electric Power Companies, the British Electrical and Allied Manufac- 
turers’ Association, the Incorporated Municipal Electrical Association, 
the Conference of Chief Officials of the London Electric Supply Com- 
panies, and the Association of Municipal Corporations accepted seats 
on the committee. The work of the Parliamentary Committee of the 
Institution, which had hitherto dealt with legislative and similar subjects, 
was transferred to the Industrial Committee. The constitution of the 
committee was framed so as to secure the widest representation of the 
industry, and with a view to the accomplishment of effective work by 
utilising the organisation and influence of the Institution. The powers 
conferred upon the committee were very carefully considered with a view 
to the attainment of the maximum benefit from its operations, and the 
Council hoped for much good from the committee's deliberations and 
recommendations. [n common with other committees of the Institution, 
the Industrial Committee was required to report to the Council bv whom 
such action would be taken as they might consider advisable. The con- 
stitution and powers of the committee will be found in the Annual Report 
for 1911-12 (" Journal," Vol. XLIX. p. 661). Fourteen meetings of the 
committee have been held. at which the matters considered were the 
Electric Lighting Bill (1912), the National Insurance Act, the draft Census 
of Production Schedules, and the Sheffield Corporation Bill (1912). On 
March 9 last, the committee reported to the Council as follows: " The 
Industrial Committee have carefully considered the constitution of the 
committee and the powers conferred upon it by the Council of the Insti- 
tution. They are unanimously of opinion that it is not only desirable, 
but of importance to the electrical industry, that an organisation should 
exist, which is capable of protecting and promoting the legislative and 
industrial interests of the industry, in so far as these interests are not 
already represented, protected and promoted by the various existing 
associations, and also for the purpose of co-ordinating and supporting 
the work of these sectional associations. "They are of opinion that the 
present constitution and powers of the Industrial Committee are not 
such as to enable it to perform useful work. Thev are further of opinion 
that the views of the Council of the Institution should be ascertained as 
to whether it is advisable to enlarge the powers of the Industrial Com- 
mittee and give it the necessary authority effectively to carry out the 
work referred to; or, alternatively, as to whether the Council be of the 
'opimton that the consideration of these industrial questions is properly 
within the province of the Institution.” 

On the question of enlarging the powers of the Industrial Committee, 
the only additional powers would have been the granting of plenary 
authority to act independently of the Council, but no such extension of 
powers could be given, as the Council cannot whollv delegate to a com- 
mittee the powers or authority vested in them by the members of the 
Institution. Neither were the Council able to suggest any advantageous 
change in the constitution of the committee, and in view of the opinion 
of the committee as expressed in their report, there was no alternative 
mt to dissolve the committee. The Council take this opportunity to 
pant out the grave ditticulties which arise if questions are dealt with 
which involve matters of a political character or in regard to which the 
interests of various sections of the membership may be in conflict. With 
regard to the Council's attitude towards industrial questions, the Council 
vill, in future, as in the past, within the provisions of the Memorandum 
of Association, take such action in respect of legislative or industrial 
matters as may conduce to the general advancement of electricitv and 
its applications, and will give full consideration to any representations 
made to them while preserving impartiality to all sections of the elec- 
‘trical industry. 

Municipal Loans.—The Council have recently appointed a committee 
to consider and report on the question of the duration of municipal loans, 
and whether it is advisable to approach the Local Government Board in 
relation thereto. 

Meetings for Specialised Papers.—In view of the development of elec- 
trical engineering and the consequent greater specialisation among the 
members, the Council have had under consideration the question whether, 
by some re-organisation of the meetings, interest in the different branches 
can be stimulated so as to encourage the members to take a more active 
part in discussions on the subjects which are of special interest to them. 
E id pau have accordingly appointed a number of Sectional Commit- 
n each of which will be intimately connected with some particular 
section of electrical engineering and whose duty will be to advise the 
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Council as to the selection of Papers and promotion of discussions of a 
specialised nature likely to be of interest to those engaged in that par- 
ticular section. 

Local Centres Abroad.—The Council are of opinion that it would be in 
the best interests of the Institution to extend its influence by the forma. 
tion of local centres abroad for the purpose of reading Papers and for 
discussions on electrical subjects. ‘The Council will accordingly be glad 
to hear on this subject from members residing abroad'in places where 
such centres might be established. 

Research.—The Council have placed a sum of £500 at the disposal of 
the Research Committee for the vear 1914 for work in connection with 
Magnet Steels, the Heating of Buried Cables, and the Properties of Insu- 
lating Oils. 

Kelvin Memorial Fund and Medal.—The memorial window to Lord 
Kelvin, subscribed for by engineers of the British Empire and Dominions 
and of the United States of America, has been placed in Westminster 
Abbey, and was dedicated there on July 15, 1913. The receipts in con- 
nection with the memorial amounted to £1,690. 13s. 6d., and the dis- 
bursements were £1,222. 19s.7d., leaving a balance in hand of £167.13s.11d. 
The Council have agreed to the suggestion of the Executive Committee 
of the fund that this balance be disposed of in the following manner: 
(a) A Kelvin Gold Medal to be established for award triennially as a 
mark of distinction achieved in engineering work of the kinds with which 
Lord Kelvin was especially identified ; (b) the award to be made on 
each occasion after consideration of recommendations to be invited 
from the principal engineering societies in all parts of the world ; (e) 
the award to be dealt with by a committee in London, to consist of the 
presidents, for the time being, of the Institution of Civil Engineers, the 
Institution of Mechanical Engineers, the Institution of Electrical Engi- 
neers, the Institution of Naval Architects, the iron and Steel Institute. 
and the Institution of Mining and Metallurgy; (d) the Institution of 
Civil Engineers to be requested to accept the custody and trust of the 
Medal Fund. 

International Illumination Cominission.—Vhe Council have decided 
to take part in the International Illumination Cominission by appointing 
delegates to the British National Committee and by contributing equally 
with the Institution of Gas Engineers and the- Hluminating Engineering 
Society towards the expenses of this committee. The following delegates 
have been appointed by the Council to represent the Institution ; Messrs. 
W. Duddell, F.R.S., F. Bailey, K. Edgecumbe, Haydn T. Harrison and 
Prof. J. T. Morris. 

International Scientific | Radiolelegraphic Commission.—-In | October 
last the president. reported to the Council that he had recently taken 
part in an international conference at Brussels with regard to the forma. 
tion of an International Commission to carry out scientific experiments 
in wireless telegraphy, the intention being that the Commission should 
be on the lines of the International Electrotechnical Commission and 
that national committees (one for each country taking part) would send 
delegates to the central body. The president also informed the Council 
that, owing to the generosity of Mr. Goldschmidt. of Brussels, the use of 
a large wireless station and the sum of 50,000 fr. had been placed at the 
disposal of the Commission, and that it was proposed, in the first place. 
to make measurements of the strength of the signals sent out from 
Brussels. The national committee would, in each country, organise 
the method of making the measurements and arrange with experimentera 
to carry them out. It was resolved that the Institution undertake the 
responsibility of forming the national committee for the United King- 
dom, which has accordingly been constituted by the Council as follows : 
British national committee (LS.R.T.C.) Mr. W. Duddell, F.R.S.. Dr. 
W. H. Eccles, Prof. G. W. O. Howe, Sir Oliver Lodge, D.Sc., F.R.S., Dr. 
E. W. Marchant, Sir Henry Norman, M.P., and Dr. S. P. Thompson, F.R.S. 
The first meeting of the Commisssion wa held in Brussels on April 6th 
last. and the British national committee was represented on this occasion 
by Mr. W. Duddell, F.R.S., Dr. W. H. Eccles and Dr. E. W. Marchant. 

Engineering Standards and British Electrotechnical Committees, — A 
re-organisation of the Electrical Section of the Engineering Standards 
Committee and of the British Electrotechnical Committee on the follow- 
ing lines has been approved by the Council and the Envinecring Standards 
Committee: (u) The number of representatives of the Institution on 
the Engineering Standards Committee to be increased from two to three : 
(^) in place of the existing Electrical Plant Committee of the Engineering 
Standards Committee an Electrical Sectional Committee thereof to be 
formed, representative of every electrical interest and containing a pre- 
dominating representation of the Institution : (c) in future the Enyincer- 
ing Standards Committee, in consultation with the Institution, to appoint 
the British Electrotechnical Committee, with the understanding that 
the members of the Electrical Sectional Committee constitute, in the 
first place, the British Electrotechnical Committee as re-organised ; (4) 
the Engineering Standards Committee to be responsible for the funds 
necessary for conducting this work and for the expenses of the British 
Electrotechnical Committee. The representatives of the Institution 
on the Engineering Standards Committee are Col. R. E. Crompton, C.B., 
Mr. J. F. C. Snell and Mr. C. P. Sparks. 

Benevolent Funds.—Vl'he Committee of Management report that. the 
Benevolent Fund of the Institution shows a satisfactory increase for the 
past year. On Dec. 31, 1913, the capital account of the und stood at 
£4.042. 3s. The donations and subsenptions to the fund in 1913 
amounted to £153. 14s. 6d. The Council desire to acknowledge their 
indebtedness to the generosity of the donors and subscribers who have 
supported the fund. The Wilde Benevolent Trust Fund stands at 
£1,846. 4s. Gd. 

Annual Accounts.—The margin to the good on the revenue account. 
£2,832. 12s. 3d., carried to the credit of the veneral fund, compares 


304 


with £1,237. 19s. 5d. in 1912. Mortgages now stand at £34,941. 6s. 11d. 
The amount received for the life compositions fund during 1913 was 
£86. 6s., bringing the total of the fund to £5,560. 9s. Out of this the 
sum of £53. 108. has been transferred to the general fund, in accordance 
with the articles of association, on account of life compositions of 
deceased members. leaving to the credit of the fund £5,506. 19s. Of 
this amount, £5,352. 2s. lUd. is invested in Stock Exchange securities. 
The building fund has been augmented during the year by £680. 11s. 3d., 
of which £112. 9s. came from donations and subscriptions and the re- 
mainder from the Institution revenue. The amount was utilised in 
reduction of the Economic Life Assurance Society's mortgage. Taking 
the Tothill-street. property and the investments at cost, and the Institu- 
tion building and lease, the library and furniture, &c., at the values 
standing in the books after writing off depreciation. the assets amount 
to £114,001. 1s. 4d.. against liabilities £44,781. 8s. 4d., leaving a margin 
to the good of £69.2169. 13s. This margin is set against the margin to 
the good in 1912 of £65,217. 9s. 10d. and shows an improvement for 1913 
of £4,002. 3s. 2d. 

Other matters referred to in the report are meetings held. “Science 
Abstracts,” and the International Electrotechnical Commission. 


THE MAGNETIC AND MECHANICAL PROPERTIES OF 
MANGANESE STEEL.* 


BY SIR R. A. HADFIELD, F.R.S., AND PROF. B. HOPKINSON, F.R.S. 


The present Paper is mainly concerned with the well-known alloy 
of iron with about 12 per cent. manganese and 1] per cent. carbon, 
known as * manganese steel.” which was discovered by one of the 
authors in 1883. For ordinary commercial use this material is 
generally heat-treated, the treatment consisting in heating to about 
1,000°C. and quenching in water. It is then very tough and strong ; 
a piece $in. by } in. section can be bent double without fracture, and 
the Brinell hardness number is about 200. Its tensile strength 
‘aries from about 54 to 63 tons per square inch, with 30 per cent., 
and in some cases 50 per cent., elongation. — It is also practically 
non-magnetic, the permeability, in fields of high density (H — 2,000 
or more), not exceeding 1-01. It was observed by one of the authors 
many years ago that bv heating at a high temperature followed by 
slow cooling, the material could be made magnetie and very brittle. 
In a recent Papert by the authors some measurements of the mag- 
netism of the steel so treated were recorded, and it was suggested 
that the important part in the treatment was probably the speed of 
cooling rather than the prolonged heating which preceded it. The 
present research is a further study of this problem. The tests were 
carried out on material made at the Hecla Works, different samples 
of which contained. from 1-2 to 1-3 per cent. of carbon and from I2 
to 12-6 per cent. of manganese. The magnetic tests were made by 
the ditferential method described in a previous paper. The test- 
piece is a cylinder 5 in. in diameter and jin. long. This is placed 
between the parallel pole faces of an electro-magnet along with a 
comparison piece of brass. The test-piece and comparison piece 
were placed in a pair of testing-coils consisting of 16 turns of No. 30 
S. W.G. copper wire wound on a thin brass tube. The two coils were 
cemented together with their axes parallel. The areas of the coils 
were adjusted to exact equality, which could be tested by connecting 
them in series and in opposition between the parallel faces of the 
magnet poles, and reversing the current. The fling obtained when 
one coil contains a magnetic test- piece and the other a brass dummy 
ix then proportional to the value of f. the magnetising force term H 
in the flux for each coil (H + 471). which is the same for the two coils 
being automatically deducted, The magnetism can thus be imme- 
diately compared with that of pure iron bv substituting for the mag- 
netic test-piece a standard iron. piece of the same dimensions. The 
standard iron used for this purpose was that known as | 5.C.I.," and 
contained about (0-01 per cent. of impurities. The magnetism is 
expressed as a percentage of that of pure iron, and this percentage is 
probably correct to within 0-9 ; the chief possible source of error is 
that dependent on the measurement of the dimensions of the test- 
piece. Where a steel is only slightly magnetic, however, so that 
this source of error is practically without effect, the measurements of 
mazsnetism are correct to within =} th part of the magnetism of pure 
iron. The material as first prepared and water-toughened has no 
magnetism that can be detected by this method of testing, though in 
most specimens a slight attraction is perceptible with a hand magnet 
if the specimen is in the form of a small rod suspended by a thread. 
Pieces were heated at various temperatures which could be accu- 
rately controlled and kept constant, 


* Abstract of a Paper read at the annual meeting of the Iron and Steel 
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The results obtained by heating for various periods to a tempera* 
ture of 500°C. are shown in the diagram. This curve is shown. 
in two parts on different time scales. The heat treatments corre- 
sponding to the curve marked “ 500°C.” were carried out at Sheffield, 
and the plotted points correspond to different pieces of material. 
The curve marked * 520°C.” was determined at Cambridge on four 
pieces, two of which had previously been heated for 60 hours to 
500°C. at Sheffield, while the other two were in the original water- 
toughened and non-magnetic condition. These four pieces were 
used throughout the test, being heated together in the furnace for a 
number of hours, taken out and tested, and then replaced and the 
heating continued. For the purpose of plotting, the two pieces 
which had been heated at Sheffield were credited at the start with 60 
hours at 520°C. There may have been a difference of a few degrees 
between the Cambridge and Sheffield temperature scales, as no 
special precautions were taken to get exact correspondence. It 
will be seen that the approach to the ultimate state of equilibrium 
follows the course usual in such cases, being rapid at first and subse- 
quently becoming much slower. It would appear that the curve 
would, if sufficiently prolonged, become asymptotic to a line repre- 
senting the limit of magnetism possible at that particular tempera- 
ture. The test was not sufficiently prolonged to enable an accurate 
judgment to be formed as to the place of this asymptote. It seems 
probable the change was still continuing even after 600 hours, and 
that the ultimate equilibrium form of this steel would possess an 
amount of magnetism exceeding two-thirds of that of pure iron. By 
heating at temperatures below 520°C. the material could be rendered 
magnetic, but the change was much slower. After 50 hours at 450°C. 
to 500°C. the magnetism was only 7 per cent. of pure iron, but was 
still increasing. A piece which had been kept for 23 days at 300°C. 
showed just perceptible magnetism. At higher temperatures, up to 
about 650°C., the change was relatively rapid, but the asymptote to 
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which the curve approaches appears to be lower than that proper to- 
520°C., at which temperature the material became more magnetic 
than it could be made by any other treatment, At 600°C. the mag- 
netism went to 27 per cent. in 10 hours, to 33 per cent. in 26 hours, 
and to 34 per cent. in 35 hours. Heating at 700°C. rendered the 
material only slightly magnetic. Experiments were then tried on 
the destruction of the magnetic quality which had been induced by 
the heat treatment just described. For this purpose a series of 
pieces of. the water-toughened material were heated at 520°C. for à 
period long enough to make them about half as magnetic as pure 
iron. After heating for a certain period at the desired temperature 
each piece was quenched in water in its glass case, tested for mag- 
netism, sealed up again, and the treatment continued. It was found 
that :— 

l. Heating the magnetic material at 550°C. or at any lower tem- 
perature did not diminish the magnetism which remained about half 
that of pure iron. It will be remembered that prolonged heating of 
the original non-magnetic water-toughened metal at 450°C. or lower 
temperatures did not confer anything approaching this amount of 
magnetism. 

2. Heating at a temperature exceeding 640°C. resulted in diminu- 
tion of magnetism, the rate of diminution becoming more rapid, and 
the ultintate value reached becoming less as the temperature rose. 
The mugnetism is almost completely destroyed by a few minutes’ 
heating at 750 C. ; and the resulting product approaches the water- 


‘toughened condition, but is less tough and shows distinctly more: 


magnetic attraction to the poles of a magnet. At 655 C. the mag- 
netism does not entirely disappear; it settles down to an apparently: 
constant value of about 313 per cent. after 30 hours. It is interesting, 
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to note that by heating the non-magnetic material at 655°C. the 
magnetism is only raised to 16 per cent., and it would appear prob- 
able that, according as the material approaches equilibrium at any 
temperature (below 650°C.) from the magnetic or from the non- 
magnetic condition, it may exist in cither of two states, and that 
these two states cannot be brought into identity by prolonging the 
heating. 

The following are details of the effects of heating the magnetic 
material to various temperatures. Substantially the same results 
were obtained whether the material were quenched out from the 
high temperature or allowed to cool slowly in air. Initially the mag- 
netism was in all cases about 50 per cent. :— 

640°C. Reaches constant value of about 48:5 per cent. in 15 hours. 

BAC.  Conscint at 31 per cent. after 31 hours. 

6:000. — After 15 minutes 28-5 per cent. ; after 19 hours constant at 16 

er cent, 

690°C. After lo minutes 7-5 per cent.; after one hour constant at 

LS per cent. 

739 C. After five minutes 2 per cent. : after 15 minutes 1 per cent. 

700°C. After five minutes I per cent. 

730°C. Aft-r five minutes 0-5 per cent. 


Heating to 750 €. for one hour followed by quenching or by cooling 
in ur reduces the magnetism to a mere trace. 

The effect of liquid air temperatures on manganese steel is verv 
interesting. The water-toughened steel remains completely non- 
magnetic after immersion in liquid air, and steel which has been 
heated so long at 520°C. as to approach the maximum suscepti- 
bility of which it is capable is also unaltered by this treatment. But 
stcel which is in an intermediate condition, having been made par- 
tially magnetic: by heating for a few hours to about 500°C., is made 
more magnetic by immersion in liquid air. These results are ex- 
hibited in the following table, the magnetism in the second column 
being that found at ordinary temperatures after removal from the 
liquid air bath :— 


Magnetism ofore © Magnetism after | 


Immersion, | immersion. Increase. 
Per cent. Per cent. Per cent. 
0:0 | 0-0 0-0 
2-0 . 3-0 0-4 
22 18:5 9:3 
150 26-4 am 
MA 39-0 140 
$V 38-0 -— 
46-0 47-0 LO 


The change here indicated seems to take place very rapidly, the 
time of immersion having no effect, so long as it is sufficient to allow 
the whole mass tu acquire the temperature of the liquid air. That 
water-toughened manganese steel remains non-magnetic after immer- 
sion in liquid air, but that the same steel in the magnetic condition 
may be made more magnetic by this treatment was observed by one 
of us in 1905.* It ix possible that this effect is really due to internal 
pressures produced by unequal contraction of the magnetic and non- 
magnetic constituents. Manganese stecl which is partially magnetic 
probably consists of a network of hard material enclosing separate 
masses of more ductile stuff. Any difference in the contraction of 
the two constituents will produce internal stresses in each, the mag- 
nitude of which depends on their relative amounts. A small quan- 
tity of either constituent will yield, and give small stress ; maximum 
stress will be reached when the quantities are more or less equal. 
Thus cooling will produce a maximum effect when an intermediate 
amount of magnetism is already present; there will be no effect if 
there is no magnetic material, nor if most of the material has already 
been otherwise made magnetic. It may be noted as bearing on this 
point that cold work makes the water-toughened steel slightly mag- 
netic. A magnetic test piece cut from a bar which had been broken 
In à testing machine showed specific magnetism 0-8 per cent., and 
hardness 540. 1t wax also found by one of us that the non-magnetic 
form has greater density than the magnetic—there is an increase of 
Volume on the acquisition of magnetism. In the same way the 
nickel steel containing about 24 per cent. nickel and low carbon 
changes from non-magnetic to magnetie when broken at ordinary 
temperatures and at the same increases time in volume.* 

In all steels the change from the magnetic to the non-magnetic 
form, or vice versa, is accompanied by the absorption or evolution 
of heat, Water-toughened manganese steel remains non-magnetic 
when heated above 13907 C., and the magnetic changes which occur 
at lower temperatures are excessively slow. It is, therefore, not sur- 


eund “Journal of the Iron and Stecl Institu e," Vol. LXVII., 
» 198. 

tJ. Hopkinson, * Proceedings " of the Royal Society, Vol. XLVIIT., 
P. 7, and Vol. L.. . I3. : 


prising that no critical points have been detected in this material 
hitherto. No magnetic change occurs in the course of any ordinary 
heating or cooling of the non-magnetic material. The experiments 
just described, however, show that stecl which has been brought 
into the' magnetic form by prolonged heating at about 500°C. loses 
its magnetism rapidly at a temperature in the neighbourhood of 
700°C. It was anticipated that this comparatively sudden change 
would be accompanied by a perceptible absorption of heat. The 
heating curves, which were obtained at Sheffield by the inverse-rate 
method, clearly show such a heat absorption, and confirm the exist- 
ence in this material of a change point at about 700°C. No corre- 
sponding evolution of heat is apparent on cooling the material again 
through the critical point, because with the rate of cooling adopted. 
there is not time for the change to occur. Only by excessively slow 
cooling. occupying several days, can the reverse change from non- 
magnetic to magnetic be brought about. With sufficiently slow 
cooling the change does occur at about the same temperature, and 
there can be no doubt that it is accompanied by evolution of heat : 
but being spread over such a long period of time it is impossible 
to detect this evolution. "The explanation of these effects appears 
to be that the stable form of the alloy at temperatures below about 
750°C. is more or less magnetic, the proportion of magnetic sub- 
stance present in the equilibrium state diminishing rapidly when the 
temperature approaches that figure. Above 750°C. the mag- 
netism is all gone. From about 650°C. to 750°C. there is a critical 
range similar to that corresponding to the loss of magnetism in ordi- 
nary carbon steel. If the alloy be cooled from above this critical 
range the tendency, as it passes through any lower temperature, is 
towards the attainment of the amount of magnetism proper to that 
temperature. But the rate of approach to equilibrium is so slow 
that even when the cooling takes several minutes but very little of 
the magnetism is restored, and the effect produced is similar in kind 
to that produced by quenching a carbon steel. The important 
effect of the managanese is, apparently, this retardation of the 
attainment of equilibrium, rather than any very marked shift of the 
position of the critical range. It is important to note that the 
attainment of equilibrium in the manganese steel at temperatures 
below the change point is opposed not only by resistances of the 
nature of fluid viscosity, which can be overcome by a very small 
force if continued long enough, but also by a resistance of the nature 
of solid friction, which requires a force of a definite amount to be 
exerted before motion takes place at all. Magnetic manganese 
steel heated at 650°C. attains ultimately a magnetism about twice 
as great as that reached by the non-magnetic variety heated at the 
same temperature. The final condition at this temperature is ditferent 
according as it is approached, so to speak, from above or below, 
and, so far as it is possible to judge from observed facts, these two 
limiting conditions could never be brought into coincidence, however 
much the heating were prolonged. 

Effects closely analogous to those which have been described 
have been observed in a steel containing only a small proportion 
of manganese. The alloy had the composition: Carbon, 1-96 per 
cent. ; silicon, 0-36 per cent. ; manganese, 0-14 per cent., and after 
annealing at 850°C, and cooling in the furnace it has 88-5 por cent, 
of the magnetism of pure iron--a proportion corresponding closely 
with the amount of Fe,C. present under these conditions. Bv 
quenching very rapidly from about 1,2007C. the magnetism is greatly 
reduced. The amount of reduction varies much in different speci- 
mens, depending apparently upon the precise rate of cooling. In 
one instance the magnetism fell as low as 24 per cent. In another, 
in which the treatment was nominally the same, but the quenching 
apparently in reality less effective, the magnetism was reduced to 60 
percent. By re-heating the quenched steel to 200 €, the magnetism 
is gradually restored. The change is practically complete after 70 
hours, when the magnetism has been restored to its original value of 
nearly 90 per cent. There is however, a perceptible change in 10 
minutes, Heating to 100°C. for one hour produced no perceptible 
increase in magnetism, 


Variation in the Resistance of the Human Skin.—It i. 
reported in the daily press that a series of experiments on the 
variation of skin resistance to the passage of electric currents 
through the human body have been carried out by Prof. von 
Pfungen, of Vienna. The experiments proved that habits of 
strict sobriety appreciably Jessened the danger of fatal injury 
from an electric shock. Nervous excitement of any kind 
lowered the protective power of the skin to a remarkabie extent. 
The measurements were made by means of a sensitive galvano- 
meter, the current passing through the body of the subject from * 


- one hand to the other. 
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THE USE OF MARBLE AS A MEDIUM FOR THE 
DISTRIBUTION OF LIGHT.* 


BY DR. W. VOEGE. 


The author uses the expression “ marble light ™ asa short and com- 
prehensive method of explaining the purpose to which he proposes 
that thin sheets of marble should be put. It has long been known 
that thin sheets of marble are translucent, and more particularly that 
the coloured kinds of marble give to the light a very beautiful effect. 
Thus Dr. A. Pfaff in Oberlahnstein has prepared sheets of marble, 
having a thickness between 0-1 mm. and 0-5 mm., and in sizes up to 
90cm. by 50cm.; in order to give them sufficient stiffness for 
ordinary usage, he inserts them between two plates of glass. But 
the cost of their preparation wholly excludes them from use in place 
of opal glass. This only became possible when Herr W. Engel, of 
Hamburg, succeeded in preparing sheets of marble between 3 mm. 
and 20 mm. in thickness, and rendering them translucent by special 
grinding and impregnating processes, and achieved such results that 
they far exceeded opal glass of normal thickness in light-transmitting 
properties, By this method the marble was first ground on both 


sides, and then impregnated with various oils at high pressures and . 


temperatures. This process is much cheaper than Pfaff's, and there 
is no need for inserting the marble between sheets of glass. All kinds 
of marble can be worked in this way, and in consequence of the 
thickness of the plates, the coloured effects of the light transmitted 
are still more beautiful than they are with the thin sheets. These 
effects can in no wise be imitated by coloured glasses, and seem 
likely to have a very useful bearing on any well-considered scheme 
of internal decoration of the home. Lights of this kind have been 
installed on certain German steamboats, and have given great satis- 
faction. But at the present moment the author does not propose to 
concern himself with any of these coloured lights, but rather with 
the use of marble of the uncoloured variety in place of opal or frosted 
glass. 

The author had lately the opportunity of/examining the various 
processes used in the preparation of this transparent marble by Herr 
Engel, and as the material seems to be well suited for illuminating 
purposes, the following notes may be of interest. The experimenta 
included tests on the transmission of the visible rays through the 
marble, and also of the ultra-violet and infra-red rays. Further, the 
dispersive properties were compared with those of opal glass; and 
finally the general photometric effect. produced by a given lamp 
when covered firstly by marble dises, and secondly by opal glass 
discs, The first test dealt with two marble dises, 3-5 mm. thick, 
polished smooth on the one side, and matt on the other; these were 
compared with an opal glass dise, 1-8 mm. thick, matt on both sides, 
and called *' clear opal glass " in the following description, and also 
with a thicker piece of opal glass, 3 mm. thick, and smooth on both 
sides, called " dark opal glass" ; there was also a matt glass dise, 
3 mm. thick, and in some of the tests, there was used a piece of plain 
glass, 5 mm. thick, and crinkly on the one side. The marble and the 
two pieces of opal glass were so thick that it was impossible to dis- 
tinguish the shape of an incandescent filament, held immediately 
behind them ; but through the matt glass the filament was clearly 
to be seen. The distance between the photometer and the lamp was 
kept constant, and without the use of any of the screens, the lamp 
gave 220 lux, which may be taken as the unit of measurement and 
called 100 per cent. With the interposition of the marble disc, the 
light was 51 lux, or 23-2 per cent. ; with the clear opal disc, it was 
42 lux, or 19-1 per cent. ; with the dark opal glass, it was 31 lux, or 
14-1 per cent.; and with the matt glass screen it was 148 lux, or 
67-4 per cent. The marble disc, therefore, transmitted more light 
than the opal glass of the two different kinds. The marble gave a 
reddish-violet tinge to the light, which seemed greenish through the 
opal glass, and at the same time poor in effect and wanting in bright- 
ness, The prepared marble, examined spectroscopically, lets 
through less of the yellow-green, more of the red, and much more of 
the blue rays than the opal glass. As for dispersive effects, these 
were examined photometrically by moving the photometer into 
different positions, more or less inclined to the axis of the light. In 
this way curves were constructed, which showed that there was ve 
little difference between marble and opal glass, both of which did 
their work very effectively, and much better than either crinkly glass 
or matt glass, both of which have very poor dispersive effects. Thus 
this kind of prepared marble has very good dispersive properties in 
spite of the fact that, as compared with opal glass, it has also very 
good transmissive properties. It is undoubtedly the impregnating 
process which alters the properties of marble, and it is quite easy to 
examine the changes that go on in a given piece of marble by the 


* Abstract of an article in the “ Elektrotechnische Zeitschrift," Heft 8, 
1914, p. 199. 


photometer, or better still; to prepare several similar pieces out of 
the same block of marble, and then grind some of them on the one 
side only, some on both sides, varying also the impregnating process. 
In this way it will be seen that the light-transmitting properties 
increase gradually as the processes go on. Other experiments were 
carried out on a hanging electrolier in the laboratory, and the 
measured results were all found to be in favour of marble, and more- 
over all visitors agreed that the light was a very pleasant one. Still 
there appeared to be no obvious reason why the light should appear 
to be more pleasant than usual to the eye ; it was, therefore, thought 
well to study the transmissivity with respect to the ultra-violet and 
infra-red tays, in order to see whether there were any peculiarities 
over these portions of the spectrum. 

Thus as a source of light, a mercury-vapour quartz lamp was taken, 
and the light was passed through a screen of dark blue Uviol glass, 
and then through a solution of copper sulphate, 1 cm. thick, con- 
tained in a quartz vessel. The radiation that passed through these 
filters was quite invisible, and was received on one of Elster and 
Geitel's potassium amalgam cells. The current from the cell was 
passed through a galvanometer, and its deflection was taken as being 
proportional to the radiation transmitted, Thus the transmissivity 
through marble was taken as 100, while that through “ clear " opal 
glass was 70, and through " dark " opal glass 52-5. When a glass 
globe was used to cover the quartz lamp, the relative figures were 
slightly different ; but in any case, putting all things together, there 
seemed to be no sufficient difference to account for physiological 
impressions, Very different results were. however, given when the 
total radiation from a carbon incandescent lamp was allowed to pass 
through the screens and was then received on one of Voege's vacuum 
thermo-elements. Taking the total radiation passing through the 
marble screen as the standard, and representing it by 100, that 
passing through the “ dark " opal glass was 360, through “ clear ” 
opal glass 650, and when no screen at all was used it was 6,900. 
Therefore we find that while marble is more transmissive to the 
visible rays than opal glass, it is far less so to the total radiation; 
in fact, ofithe total radiation the different kinds of opal glass trans- 
mit from 34 to 64 times as much as marble. Marble cuts off the 
invisible heat rays, which have been often suggested as a cause of 
the fatigue of the eye with artificial light. Thus Dr. Vogt has found 
that with a carbon incandescent lamp, four-fifths of the radiation 
which reaches the retina consists of " dark " rays, and only one-fifth 
consists of visible radiation. Tyndall seems to have reached a 
similar result when he says that with the carbon arc, two-thirds of 
the radiation which reaches the retina does nothing in the way of 
provoking the sense of sight. The author has shown in & previous 
Paper that almost all forms of artificial light are richer in infra-red 
rays than daylight. Still it must be admitted that oculists are not 
entirely agreed as to the effect produced on the retina by this in- 
visible radiation ; but the fact that the light transmitted by marble 
sereens is found to be notably more pleasant, in so far as the casual 
observations of the author's friends can be said to settle such a 
question, may be taken as an indication that the infra-red rays exert 
an unpleasant sense of fatigue on the eye, seeing that it is only in this 
part of the spectrum that there is any very notable difference between 
the transmissivity of marble and opal or matt glass. 

It may be said that in respect of the transmissivity of heat- 
radiation, this prepared marble seems to stand almost alone. Even 
water, which is one of the best absorbers of heat-radiation. is far 
worse, If a marble screen, 3 mm. thick, were interposed between 
the lamp and the thermo-element, the galvanometer needle deviated 
through an angle of 32 deg., while with a cell of water, 1 em. thick, 
the deviation was 266 deg., and if it was 7 cm. thick, it was still 
103 deg. At the saine time marble diffuses the light, and cuts off 
the source of light itself almost entirely ; these must be looked on as 
advantages in any lighting scheme, for a diffused light is obviously 
the thing to be aimed at. As for the other substances that were 
examined for heat transmissivity, the following figures give some 
idea of the results. Let us take the heat rays transmitted from the 
lamp without screen as being 100; then if a marble screen, 3 mm. 
thick is used, this becomes 5-1, and with a similar unimpregna 
screen, it is 4-9. With mica, 0-5 mm. thick, it is 67-5; with matt 
glass, 3 mm. thick, it is 40-6 ; with clear glass, 2 mm. thick, it is 80; 
with vulcanite, 0-3 mm. thick, it is 51-7; with a piece of white 
writing paper, it is 4-8, and if the paper is oiled, it is 16:7 ; while with 
opal glass, 3 mm. thick, it is 16-6. 

To sum up, it may be said that Engel's prepared marble seems to 
be a new material, having excellent properties for lighting purposes. 
It has the same dispersive properties as opal glass, and yet transmits 
more of the light. It gives to the light a white appearance. very 
pleasant to the eye, and suppresses entirely any feeling of dazzle or 
glare, while at the same time it absorbs the dark heat rays, allowing 
the light rays to pass, and in this respect it seems to be far better 
than any substance yet known. 
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18 a small automatic exchange, made by 


THE ELECTRICIAN, MAY 29, 1914. 307 


THE ELECTRICAL EQUIPMENT OF THE REGENT equipped with all kinds of electrical measuring instruments, 


' photometric apparatus, &c. Amongst the special instruments 
STREET POLYTECHNIC. | we noticed were a Duddell oscillograph and Dr. Drysdale's 
| polyphase wattmeter. 

We recently had the pleasure of visiting the Regent-street | A point of interest in the method of teaching in this labora- 
Polytechnic, where we were shown over the electrical and | tory is brought out in the use of the switchboards. Although 
mechanical engineering laboratories and also the electric | all the tests made on the various motors can be carried out by 
kitchen, which caters. for some 800 students daily. The new | making a few connections on the switchboard of the motor to 
buildings of the Polytechnic have been completed some few . be tested, every student has to do his first test without using. 

the switchboard at all, making all connec- 
tions himself with loose instruments. This 
method ensures that he thoroughly under- 
stands the connections of a modern switch- 
board, and does not fall into the error of 
taking things for granted. 

The mechanical laboratory 1s divided into 
two sections. One of these is devoted to 
practical workshop machines, where the 
student is taught turning, drilling, &c., and 
the practical processes of engineering shops. 
The other part of the laboratory is used by 
students for the various tests and experi- 
ments in connection with the more advanced 
work. Here are installed several tvpes of 
gas, oil and petrol engines and a steam engine 
set. The latter is a 50 H.P. Marshall com- 
pound twin-cylinder steam engine. Another 
feature of the laboratory is a complete motor- 
car chassis, which has portions of the engine 
and other parts cut away so that the action 
of all parts can be clearly seen. Three test- 
ing machines allow a wide range of tension 
and compression tests on all sizes of test 
pieces to be made. The equipment for 
the teaching of hydraulics is also very com- 
years, and the various departments are now in full working plete, and includes several hydraulic machines and facilities 
order with their new equipment. In the electrical laboratory for experiments on the flow of water in pipes, through channels 
the general scheme is admirably adapted for covering a very and over weirs, &c. 
wide range of work and dealing with a large number of students, | We may now turn to the electric kitchen of the Polytechnic, 
all working on different subjects. Power is obtained from the which has been in operation about two years. Owing to the 
St. Marylebone Borough supply, and is brought to the main peculiar position of the refreshment rooms at the Polytechnic, 
laboratory switchboard. This comprises eight starting switches an electrical cuisine was the only possible method to be adopted 
of the protected type. each controlling a motor-generator. _without extensive structural alterations. The average weekly 
Three of these generators supply con- 
tinuous current at 100 volts, whilst the 
other five give alternating current, includ- 
ing single, two and three-phase supplies. 
Each motor-generator has a separate switch- 
board, from which the current is distributed 
to a line of machines ón which the tests are 
made. There are about 20 motors, rotary 
converters, &c.. upon which tests can be 
carried out. Each of these is supplied with 
a séparate switchboard. from which all read- 
ings can be obtained and the experiments 
controlled. There is a small battery room 
containing 55 cells, with a special motor- 
generator for charging. 

Another feature of the laboratory is the 
very complete installation for teaching the 
various systems of telephony. Here there 
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British Insulated & Helsby Cables, Ltd., ‘of 
the pattern adopted bv the G.P.O. at their 
automatic exchanges at Epsom and other 
Places. There are also complete exchanges 
for demonstrating the Western Electric Co. 
and the Peel-Conner systems. | | Fig. 2.—THE MECHANICAL LABORATORY AT THE REGENT-STREET POLYTECHNIC. 

_ A general view of the laboratory is shown 

In Fig. l. In the foreground will be noticed a stend with two consumpticn of the kitchen is 1,860 units. which are supplied at 
spring balances for cariving out brake tests on motors. A 4d. per unit, end meals are :erved dajly to scme 800 persons. 
canvas strap is attached to the ends of the spring balances and Of this number, approximately half are lunches, one-sixth teas 
round a brake drum on the motor, and the drag on the machine and cne-thiid suppers. In edditicn, an average of 500 teas 
18 altered by means of a screw fixed on the aim of the stend. | are served cn Sundays. As the catering is in the hands of 
The whole thing is easily adjusted. The laboratory is well contractors further details in this directicn aie not available. 
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We reproduce in Fig. 3 a typical load curve for this equipment 
for an average week-dav's working. It will be noticed that the 
principal load starts about 10 o'clock and remains on till about 
half-past one. The complete equipment, which was installed 
by the St. Marvlebone Borough electricity supply, is as follows : 
There are three large Jackson ovens, each 22 in. long by 20 in. 
deep by 25 in. high, over the whole of which 1s fitted one long 
hot cupboard, and two hot cupboards are fitted between the 
ovens, all of which are heated merely by radiation. and 
conduction from the ovens. The loading of each oven is 
1:5 kw., arranged on three equal circuits, the back being on one 
circuit and half of each side on each of the other two circuits. 
One large fish fryer (24 in. by Gin. by 18 in.) is loaded with 
three heaters, one of 1-5 kw., one 1-3 kw. and one 1:2 kw., 
giving a total loading of 4 kw. A small fish fryer (14 in. by 
5 in. by 12 in.) is loaded with 2 kw. on three circuits of 1 kw.. 
0-75 kw. and 0-25 kw. The tops of two hot cupboards (35 in. 


125 
EXE cure cu a Daa ae rides 
lcs pug. ag 
WEN NE DE ee ee IER aes 


ye — m 

12 12 3.4 5 6 7 8 910 Il 12 1 
Midnight. Noon. 
(Wednesday). 


2 3 4 b Z ~ 


Fig. 3.—TypicaL Loan CURVE AT THE REGENT-sTREET POLYTECHNIC. 


bv 20 in. by 22 in.) are fitted as carving tables, and are each 
loaded 2-2 kw. on two circuits. one two-thirds and the other 
one-third. There is one large hot plate range having a surface 
of 50 in. by 28 in. The range consists of two 10 in. hot plates. 
each loaded to 1-7 kw. on two circuits, individual control ; 
two 8 in. hot plates, each loaded to 1-25 kw. for series parallel 
control: two 6n. hotplates, each loaded for 0-8 kw. series 
parallel control; one large grill with a 4 kw. loading. A 
boiling range with six boiling rings; one 8 gallon copper 
stockpot, which is loaded with 2-1 kw. on three circuits, one 
of 0-49 kw. and two of 0-84 kw; four 4-vallon water urns. 
total loading 4 kw. on two circuits, one 0-6 kw. and another 
3-4 kw., and one 4-vallon urn at the bar; two 12-gallon 
boiling pans are each loaded to 7-5 kw. on three equal circuits; 
three 4-gallon boiling pans, each havea total loading of 3 kw. 
on three circuits of 1-5 kw., 1-0 kw. and 0-5 kw. A water bath, 
measuring 30 in. by 20 in. by 7 in., 1s loaded up to 2 kw. on 
three circuits, one of 1-3 kw. and two of 0-35 kw. The whole 
kitchen occupies remarkably little space, considering its large 
capacity, and the caterers are quite satisfied with its operation. 
They have found the loss in weight of a joint during cooking 
to be far less by electric cooking than by gas. 


A METHOD FOR THE MEASUREMENT OF INDUCTANCE. 


BY WM. HAMILTON WILSON. 


Although there are numerous methods for the measurement 
of inductance, many of these are troublesome owing to the 
complication of apparatus required. It may, therefore, ' be 
useful to describe a method which has been found convenient 
and sufficiently accurate for practical purposes. 

If an inductance L having resistance * be connected up 
according to the diagram in Fig. 1, where the interrupter I is 
a motor-driven insulating disc carrying a convenient number 
of contact pieces on its periphery, which make and break the 
battery circuit N times per second, the measurement may be 
made as follows :— 

On rotating the interrupter with the switch S open a reading 
A, is obtained on the moving-coil ammeter A. This reading 
can be adjusted to a convenient value by means of a non- 
inductive resistance r,. The switch S is then closed, when the 
reading on the ammeter will fall to a value A,, due to the dis- 
charge of the quantity of electricity from the inductance on 
interruption of the magnetising current, since this discharge 
takes place round the circuit L, S. A, rə. r, and its direction 
through the ammeter is opposite to that of the battery current. 


= = 
E a 
iN 
£A AE kb 
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Since the quantity of electricity discharged by the induc- 


tance is 


and R is the total resistance of the circuit L. S, A, f», T}, 


gp c y 
(A, —A,) x R 
] Lev T—— henries 
whence N C henrie 


It is necessary for convenience to make € the steady value 
of the current V/(r4-r,) through L when the interrupter is at 
rest with the battery circuit closed. For this reason the 
time of each closing of the battery circuit by the inter- 
rupter should allow the current through L to attain its 
maximum value. If the ‘resistance r alone of the induct- 

ance L be insufficient to ensure this an addi- 
120 tional non-inductive resistance r, may be 
inserted and increased. until the value of L 
determined from several readings at different 
values of r, shows no further increase. This 
condition is practically obtained when the 
time of contact becomes numerically about six 
times the value L/(r 4 ri). 


40 


10 11 12 
~ Midnight. 


Toobtain the greatestaccuracy the interruption 
of the battery circuit should be clean and sharp without any 
sparking, and the brushes should be designed so as to avoid vibra- 
tion. Itis generally possible to secure sparkless interruption by 
having a sufficiently low resistance in the ammeter circuit. The 
battery circuit should be kept as non-inductive as possible, and 


R , Where C is the magnetising current interrupted 


. 


t 


t 


4 


in measurements of very small inductances it is desirable to . 


have a non-inductive resistance or a condenser in parallel with 
the battery circuit. The resistance of the connections and the 
capacity of the battery should be such that no appreciable drop 
in P.D. occurs on the terminals of the circuit ra, A, when the 
maximum current C is passing through the inductance, and the 
voltmeter V should be disconnected while taking the readings 
A, and A,. 


A. moving coil D.C. ammeter. 
V, voltmeter. 


Fic. l. 


B, battery. 
rı and rg, non-inductive resistances. 


I], interrupter. S, switch. L, inductance. 


Fic. 2. Fic. 3. 


The table gives the results of tests on three inductances 
wound in flat helices without iron cores. Nos. 2 and 3 had 89 
and 92 turns respectively of 36 S.W.G. silk-covered copper 
wire, the outside diameter being 12:15 cm. and the inside 
diameter 6:2 cm. in each case. 


(A,—A,) R ` | CŒ. Inductance, henries. Periodic time, secs. 
oU CNN | 
No. | ~ N pra dd CIN MM MEE TM. 
Umi d Meas- | Caleu- | Meas- . Calcu- 
8. S. 5 WM. D 
p Ohms ' \m ps ured. | lated. ' ured. lated. 


| 
1... 00056 | 74 537 0-0995 0-00748 
2... 00074 19-1: 545 0-27 0-000962 
3...0:00765 19-4 545 0-26 0-001045 


0000984, de 


The calculated values of inductance for Nos. 2 and 3 were 
obtained by Stefan's formula. The comparatively large differ- 
ences from the measured values are probably due to the formula 
being unsuitable for coils of such dimensions. 

The periodic times were measured by charging and dis- 
charging a 0-922 mfd. condenser through the inductances and 
observing the times of oscillation by means of Joubert’s con- 
tact-maker method with a quadrant electrometer. The calcu- 


i 0-000358 0-000567 
0-000922 0-000195 :0-000193 
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lated times are obtained by putting the measured values of 
inductance into the Kelvin formula, taking account of the 
resistances of the oscillatory circuits, viz., 71 ohms for No. 1 
and 18:2 ohms for No. 2. 

The Joubert points on the curves in Fig. 4 were obtained 
for No. 1 by using a quadrant electrometer and special form of 
contact-maker. The object was to determine whether the 
circuit through the ammeter was sufficiently non-inductive, 
and also if the test was vitiated by any part of the discharge 
from the inductance passing round the battery circuit. The 
interrupter used had nine contact pieces and was rotated at 
3,700 revs. per min. The resistance of the circuit through the 
inductance and battery in the test was 73-2 ohms. Taking 
the measured value of the inductance the time-constant for the 


"S. - 0000102 second, compared with 0-000104 


second shown by the curve as the time in which the current 
attains 0-634 of its maximum value, or a difference of less than 
2 per cent. 

Much greater sensibility may be obtained by adopting a form 
of interrupter having a slip-ring and making the connections as 
shown in Fig. 2. In this case, by adjustment of the brush 
connected to the ammeter so that it makes contact just before 
the other brush breaks contact with the battery, the initial 
current A, can be greatly cut down without increase of the 
Tesistance 7. Hence the ammeter may be used with a shunt 
suitable for a smaller current. 


circuit = 


Current through inductance 


0-156 
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à —» 
Interruption’ | 
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Any vibration of the brushes may cause variation in the 
ammeter reading A,, owing to alteration in the time of 
«ontact, rendering it difficult to obtain the difference (A, — A.) 
accurately. The discharge current from the inductance may 
be read as a direct quantity, and therefore less susceptible to 
vibrations, by adopting the arrangement in Fig. 3, in which’ 
1, 2 and 3 are non-inductive resistance shunts. 

The ammeter is first connected to shunt 1, while the inter- 
Tupter is rotating, and the readings noted when the switch S 
48 open and closed ; let these readings be a, and a, respectively. 
Then if the ammeter be connected as shown in the diagram and 
the resistance of shunt 3 be made a,/(a,—a,) times that of 
shunt 2, there will be no reading on the ammeter due to these 
‘currents. The discharge current of the inductance, however, 
will have the same direction through both shunts 2 and 3 so 
that it may be read off directly. 

The resistance of shunt 1 should be made small compared 
With r,, otherwise a correction must be applied to allow for the 
‘diminution a, will undergo when the current a, is passing 
through the shunt. 

It 18 obvious that if the inductance L and resistance 7, in 
a we 2 be replaced by a condenser its capacity is eqnal 
Ao SS ue p míds., for the condenser discharge through the 


Current from battery 


enr 
k— 
0-0000112 Séc. 


ammeter on interruption of the battery circuit]is in the same 
direction as the battery current. 

If the ammeter brush in Fig. 2 is adjusted so that it makes 
contact after interruption of the battery circuit, the measure- 
ment of capacity becomes identical with the well-known modi- 
fications of the tuning-fork method in which the tuning fork 
is replaced by a rotating commutator. 

The method is thus very convenient, since both inductances 
Aand capacities may be measured with the same simple appa- 
ratus, and has proved especially useful in measurements of small 
inductances such as are used in connection with wireless tele- 


graphy. 


THE RELATIVE HYGIENIC EFFECTS OF ELECTRIC 
AND INCANDESCENT GAS LIGHTING.” 


BY E. RONZANI. 


In view of the strong claims made by advocates of gas lighting in 
favour of its hygienic properties, the following careful] experiments 
were made by Dr. E. Ronzani, of the University of Padua, to in- 
vestigate impartially whether these claims were justified. 

One of the principal advantages claimed for gas is the improvement 
in the quality of the surrounding air, both chemically and physically. 
On the chemical side it has been said that, although combustion of 
gas causes a diminution of oxygen and produces small quantities of 
carbonic acid gas and sulphur dioxide, this is compensated for by the 
gas burning the noxious organic impurities in the air. On the 
physical side the increase of temperature produced by 
the combustion is said to help ventilation, incidentally 
bringing into contact with the flame any organic ex- 
halations that may be present. It is further asserted 
that the gas flame with its high temperature sterilizes 
the air by cremating the micro organisms that come 
in contact with it. 

In view of these current beliefs and statements Dr. 
Ronzani undertook the investigation of the following 
points :— 

I. To determine the principal changes in the air of 
a room lit by gas and electric light respectively. 
| 2. To verify if incandescent gas lighting had the effect 
of purifying the air from the producta of respiration, &c. 

3. To ascertain the influence of gas and electric 
lighting respectively on the natural ventilation of the 
rooms in which they were used. 

4. Toascertain what effect ineandescent gas or electric 
lighting had on the health of animals in the room. 

In order to carry out the investigations. he con- 
structed a test room or cupboard of stout glass panes 
framed in oak, well puttied and varnished and floored 
with porcelain tiles so as to make the whole airtight. 
This test room was 2 metres high, 1-25 metres long and 
0-6 metre wide. 

The internal arrangements were as follows: Approximately in the 
centre an incandescent gas lamp was fixed, provided with an automatic 
lighter. Near this there were hung (1) a metal filament electric 
lamp of a candle-power equal to the gas mantle and (2) an cle:trie 
lamp with carbon filament. On one side there was an electric fan. A 
number of thermometers were mounted at different heights, while 
Various tubes fitted with taps communicated with the outside air. 
Small bellows and aspirators were attached to these tubes so that 
samples of the air inside could be taken during the experiments. In 
addition to these test openings two large holes were provided. one at 
the bottom and one at the top, these being capable of being adjusted 


-in size or sealed hermetically so as to regulate at will the ventilation 


of the chamber. This test cupboard as described was placed in a 
laboratory provided with large windows and doors and heating 
apparatus so as to control the external conditions. 

It was found preferable to use a cupboard of somewhat restricted 
dimensions so as to be able to close it hermetically, and to regulate 
the ventilation easily. This enabled the tests to be made more 
accurately on the different gases, and obviated experimental errors. 
I.—CuHEMICAL AND PHYSICAL CHANGES IN THE SURROUNDING AIR. 


P 


Although several researches have been made on the older t vpes of 
gas burner, the author could find no earlier reference to the deleterious 
effects on the surrounding air of incandescent gas, except in an article 


* Abstract of a Paper in the * Annali d']yiene Sperimentale,” Vol. 
XXIII. No. CH. 1913. (Turin: Unione T'ipogratico- E litrice Torinese.) 
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by Gellmuyden dealing with gas produced from German coal in the 
works at Christiania. For the present experiments the gas, made 
from English coal, was supplied from the Gas Works at Padua. This 
gas contained on the average 38 per cent. methane, 5 per cent. other 
hydro-carbons, 2 per cent. carbonie acid, 3-5 per cent. nitrogen 
and 6 per cent. carbon monoxide. The qualitative and quantitative 
chemical experiments on the air of the test cupboard, before and 
after the burning of the lamps, dealt with the following substances : 
Oxygen, CO,, SO,, HS,, NH,, nitrous and nitric acids, methane and 
other hydro-carbons. The temperature and humidity were also 
observed. 

At the commencement of each experiment fresh air was ensured in 
the laboratory by opening the doors and windows. In the test 
cupboard the large ventilating holes were opened and the air was 
renewed by working the electric fan. Preliminary readings were 
always taken of the temperature of the surrounding air, the barometric 
pressure and the humidity. In certain experiments tests were made 
for the presence or absence of the gas which was being investigated. 
Samples of the air inside the cupboard were taken bv means of a 
bellows communicating with the interior, or by apirators, the fan 
being previously run so as to mix the air thoroughly. 

With the cupboard hermetically closed the gas mantle retained 
its initial brilliancy for about an hour, but gradually became duller 
during the next half hour. At the end of an hour and 40 minutes 
the gas was extinguished for lack of oxygen. This test was merely 
to prove that the cupboard was thoroughly air-tight. 

(a) Cxygen.—The method adopted was that of Liebig with 
potassium pyrogallate. The proportion at the commencement of 
the experiment was 20-6; after half an hour's burning it tell to 
17 per cent., after one hour to 13-6 per cent., and after 1j hours to 
10-5 per cent. From these figures it was calculated that this 
particular mantle. taking 150 litres of gas per hour, consumed 125 
litres of oxygen, equal to that contained in 600 litres of air, and almost 
identical with that required for five persons. The gas went out 
automatically after it had consumed about half the oxygen in the 
cupboard. 

Experiments were made by introducing rabbits and guinea-pigs 
into the cupboard. and it was found that after three or four hours 
they experienced very little discomfort even when there was in- 
sufficient oxygen to keep the gas alight. 

(b) Carbonic Acid Gas.—The qualitative and quantitative experi- 
ments were made by Pettenkofer' s method using barium hydrate. 

The following is a summary of the results: Before lighting the 
gas the air in the cupboard contained 0-4 to 0-5 per thousand. After 
half an hour this had risen from 1-4 to 15 per cent. After one hour 
(150 litres of gas burned) the quantity had risen to 3 per cent. 
This type of mantle produced hourly 52 litres of carbonic acid gas 
corresponding approximately to that produced by two adults when 
at work. 

(c) Carbon Monoxide.—It was thought possible that CO might 
exist in the air surrounding the gas flame, if there were incomplete 
combustion. The presence of this gas is of great importance 
in view of its toxic properties; it may cause symptoms of 
poisoning when present to the extent of only ‘l part per thousand. 
The most careful tests-——-applied on three different methods failed 
to give any measurable traces of CO in the air of the cupboard after 
one hours burning with a gas mantle in good condition. Slight 
evidences of CO were found, however, when the supply of oxygen 
was diminished enough to affect the incandescence; also in the 
case of à gas containing originally more than the amount usually 
allowed, t.e., 7 to 8 per cent. 

Sulphur Dioxide and Sulphuretted Hydrogen.—The presence. of 
H.S casues the production of SO, by combustion. Both these gases 
are very irritating in their effects on respiration, and they also tend to 
discolour walls and ceilings and corrode metal objects. As the result 
of a series of tests it was found that SO, was present to the extent of 
0-04 per cent. after one hours burning. Even this very small 
quantity was recognisable by its characteristic and objectionable 
smell. 1t is ridiculous to allege (as has sometimes been done) that. 
the SO, is useful as a disinfectant as its powers in this diluted form 
are negligible. 'The tests failed to indicate any appreciable traces of 
H.S in the air showing that with the incandescent mantle any 
quantity present in the gas is completely oxidized. 

(d) Nitrogen Com pounds, Ammonia, Nitrous and Nitric Acids.— 
According to Bibra and Rubner, minute quantities of these acids 
produce bad effects on persons and animals breathing the air, due 
to the hæmoglobin of the blood being converted into metahemoglobin. 
This change is said to be the cause of the oppressive feeling experi- 
enced after a prolonged stay in a badly ventilated room lit by gas. 
Careful experiments showed that only the faintest traces of either 
nitrous or nitric acids existed, although ammonia was found to the 
extent of 0-02 per cent. 
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(e) Methane and other Hydro-Carbons.—Repeated tests failed to 
indicate the presence of any unconsumed hydro-carbons after the- 
gas had been alight for an hour, showing that combustion with the- 
gas mantle is practically complete. 


(f) Physical Changes in the Air.—The lessons derived from the use 
of such a small test room are not, perhaps, immediately applicable to. 
large rooms, but it is interesting to note that after one hour's burning 
of the gas, the temperature of the lower strata of air rose 8°C., in the 
middle of the box to 16°C., and at the top to 40°C. With the carbon 
electric lamp alight and the gas extinguished the corresponding rises. 
of temperature were $ deg., 14 deg. and 2 deg. at the top. With the 
metal filament lamp the figures were 0:3 deg., 0-7 deg. and 1 deg. 


(g) Humidity.—Readings of the humidity were made with the 
August psychromete: fixed inside the room and manipulated from: 
outside. After one hour's burning of the gas the relative humidity 
rose from 61 per cent. to 87 per cent. and to 90 per cent. after 1j 
hours. Considerable quantities of vapour were condensed on the glass 
sides, especially in the lower part and on the floor. Quantitatively 
this moisture amounted to 0-9 gramme per litre of gas burned. In 
the case of the electric lamp the effects were the reverse. After one 
hour's burning the humidity fell from 61 per cent. to 60-5 per cent. 


II].—PURIFICATION OF THE AIR. 


The second part of the experiments was undertaken to ascertain 
if the burning of gas in a room really had the property of punfying 
the surrounding air from the products of respiration and other organic 
exhalations. 

The sense of heaviness experienced in a badly-ventilated room is 
not due alone to the presence of exhaled organic matter, but this is. 
an important cause. Ammonia produced by breathing is one of the: 
principal of these impurities, and in hospitals as much as 0-668 milli- 
gramme has been found. Small quantities of methane, hydrogen 
and sulphuretted hydrogen are also liable to be present with bad 
ventilation. The following is à summary of the results obtained 
after the introduction of definite quantities of ammonia into the test. 
cupboard, it having been verified by & previous experiment that 
there was no appreciable leakage after the NH, had been introduced 
for at least an hour. 

After the gas had been lit for an hour the proportion of NH, had 
diminished to about half its original amount. In the case of the 
electric lamp the diminution was not more than l or 2 per cent. 
Although this appears to corroborate the claims made by gas advo- 
cates it is well to add that although the NH, has been chemically 
transformed, the last state is worse than the first, for it now appears. 
as nitrous acid, evidence of which in abundance was obtained by 
Dr. Ronzani. 

The tests with sulphuretted hydrogen gave very similar results. 
After one hour's burning of the gas mantle the quantity had fallen 
to about half its original value. On the other hand, the electric 
lamp did not produce a change of more than 1 or 2 per cent. Here, 
again, it is to be noted that the chemical change undergone by the 
H,S vields a final product (8O,) even more noxious. 

Tests were also made to find out what effect the gas flame had on 
volatile organic fatty acids mixed with the air. 

Shortly, the procedure was on the lines of the method of Kubel- 
Tiemann for determining organic substances in water. "The effect of 
the gas appears to be that the volatile organic acids (palmitic, oleic, 
&c.) were not actually burned, but that they underwent a partial 
decomposition due to the movement of the air, an effect which was 
obtained in substantial proportions by merely agitating the air with 
the fan. 

Nome final experiments were made on the organic impurities given 
off by dirty clothes, but in this case after the gas had been alight for- 
at Jeast an hour very little change in the amount of these impurities 
could be detected. 


III.— VENTILATION. 


Without going into details of the arrangement for measuring the 
movement of the air with the two kinds of illumination the general 
results were as follows: With the admission and exit holes for air 
cach of 34mm. diameter, the flow through the test cupboard was 
equivalent to a complete renewal about 0-75 times per hour in the 
case of gas. With electric light the corresponding figure was 0-25- 
times per hour. 

With the apertures double the size the relative flow of air was 
soniewhat more in proportion for the gas lighting. Although this 
experiment appears to be favourable to gas lighting qua ventilation, 
it must be remembered that in any case a considerable flow of air 18 8 
necessity for maintaining the gas mantle properly incandescent. The 
aperture of 34 mm. diameter was found to be barely sufficient for this 
purpose. The experiment referred to in II. on the organic exhala- 
tions from dirty clothes was repeated, with special attention to 
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ventilation. With apertures of 34 mm. diameter there was no 
-marked difference in the results for the gas and electric lampe. It 
was only with the apertures increased to 68 mm. diameter that the 
figure for gas became about twice as favourable as for electricity. 


IV.—RzraTIvE EFFECTS OF GAS AND ELECTRIC LIGHT ON ANIMALS. 


The animals experimented on were three rabbits and three guinea- 
pigs, which were first put into the test cupboard with the gas con- 
-stantly alight and with an air outlet and inlet of 34 mm. at top and 
bottom. The animals were placed in two cages about 50 cm. under 
the gas lamp, and at the sides of the cupboard. The position was 
-much the same as that of the occupants of a room in relation to 
ordinary gas lamps. The animals were regularly weighed, and a 
test was made each day on their blood to determine the amount of 
hemoglobin and the number of red corpuscles. By the end of the 
first day the animals appeared to have difficulty in breathing, but 
this effect diminished after one or two days. During the whole of the 
-experiments the temperature was about 29°C., and the air contained 
about 10 per cent. of CO, with a relative humidity of 75 per cent. 

After 14 days the animals experienced marked difficulty in breath- 
ing, and in 16 to 18 days five of them were dead. The rabbits 
lost in weight on the average 465 grammes and the guinea-pigs 
‘90 grammes, while a very noteworthy diminution in the amount of 
hemoglobin and red corpuscles was found in the blood. 

The same experiments were repeated with the electric light. The 
internal temperature varied from 26?C. to 28?C. and the relative 
humidity was from 60 to 65 per cent. None of the animals displayed 
any signs of suffering during their stay in the cupboard electrically 
lit, and with the same apertures as before. Far from losing weight 
‘some of them actually gained ; there was a slight reduction in weight 
in three cases, but scarcely any appreciable change in the hæmo- 
‘globin and the number of red corpuscles. 

It is abundantly proved, therefore, that a prolonged stay in a gas- 
lighted room with poor ventilation is very prejudicial to animal 
health, while practically no ill effects are attributable to electric 
light under similar conditions. 

E summarise. the net result of Dr. Ronzani's experiments is to 
show :— 

1. That the electric lamp, besides not producing chemical impurities 
like the gas lamp, does not sensibly affect the temperature nor 
humidity of the air. On the other hand the incandescent mantle, 
when clean and working properly, does not throw off any carbon 
monoxide, sulphuretted hydrogen or unconsumed hydro-carbons. 

2. In the second series of experiments it was shown that although 
gases like ammonia and sulphuretted hydrogen and other respiratory 
products are chemically changed by gas lighting it is usually into 
Substances more noxious than the original. Other organic impuri- 
ties in the air surrounding the gas lamp were not appreciably de- 
‘stroyed. 

3. In the third series it was shown that gas illumination causes, as 
‘was to be expected, a greater flow of air than electric lighting. 

_ 4. In the fourth series it was shown how detrimental gas lighting 
18 to animal health. 

The main feature favourable to gas in the whole range of experi- 
‘ments is the more active movement of air than with electric light, 
but this is a claim that should be advanced with some caution. 
There are far more satisfactory means of securing proper ventilation 
in à room than the ingress of a large amount of air due to the heat of 
the gas lights, since much of this airin the ordinary way is vitiated 
by contact, with organic impurities. Generally speaking, where the 
rooms are not too small and have not too many occupants gas 
lighting need not be discarded as actively injurious. (The experi- 
ments with live animals illustrate the most unfavourable conditions 
and the maximum possible evils of gas.) 

It is, however, impossible to maintain that incandescent gas is 
preferable to electric light from the point of view of health. 


Improved Westinghouse Brake.—In recent experiments on 
‘the Pennsylvania Railway, it is stated by the " Engineer ” that 
a ]2-car steel train, nearly 1,000 tons in weight, running at 
'60 miles an hour, was stopped within its own length of about 
1,000 ft. by means of a development of the Westinghouse brake. 
Besides improvements in the brake mechanism, two shoes are 
employed for each wheel instead of one, as at present. The 
new apparatus shortens the time of obtaining the maximum 
brake capacity from eight seconds in the present system to 
3] seconds. With electric control the time is shortened to 
21 seconds. It is also stated that a 12-car steel train running 
80 miles an hour could be stopped within 2,000 ft. 
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RADIO-TELEPHONY, FOR RAILWAYS. 


Since the signal success which attended the wireless telegraph 
installations at division head-quarters on the Delaware Lackawanna 
and Western Railroad during the nine days’ paralysis of their wires 
by last February's blizzard, the officials of that system have]bcen 
investigating the possibilities of the telegraph and telephone to 
their moving trains. With Marconi telegraph transmittersXcom- 
munication was maintained from a passenger train up to 60 miles, 
and from 100 to 207 miles from a track-side station to the train. In 
all this work the Audion was the detector used. Estimating {that 
the wages of the special Morse operator necessary to operate the 
train telegraph amount to 6 percent. per annum on £3,000, Mr, L. B. 
Foley, superintendent of telegraphs for the railway system, eagerly 
accepted the proposal of Dr. Lee de Forest that the Radio-Telephone 
& Telegraph Co. should instal one of the new de Forest wireless 
telephones at Scranton, Pa., and on one of the through fast trains. 
In what follows we give a description of this installation. This has 
been kindly supplied us by the Radio Telephone & Telegraph Co. 

The Scranton installation, though hurriedly erected, was;able on 
its second trial to maintain clear voice transmission to this train up 
to Stroudsburg, Pa., a distance of 53 miles, the train running 60 miles 
an hour. The antenna at Scranton is 309 ft. long and 150 ft. eleva- 


VIEW or WIRELESS APPARATUS FOR RAILWAY WORK. 


tion. That on the train extends over the four front cars only, the 
wireless station on board being in the second car from the locomotive. 
Train noises render it imperative to use the Andion amplifier with 
the Audion detector. A two-step amplifier, giving from 50 to 60 
times amplification, is used on the train. The pe-manent train 
installation is now being prepared. The generator is direct con- 
nected to a steam turbine in the baggage coach, supplied from the 
steam-heating pipes beneath the car. At the Ncranton station 
direct current is supplied at 125 volts. 

We understand that the new de Forest transmitter operates on a 
radically different principle from the arc system. 1t is claimed to be 
far more reliable, there being no adjustments or regulations what- 
ever after once setting to a given wave-length. This feature alone 
makes possible the present application to railway work, for the 
attention and skilled adjustments which are frequently necessary 
with any arc apparatus, render such a telephone system actually 
less applicable to the service in question than a spark telegraph 
would be. The present apparatus is only of l kw. capacity, but 
not the slightest difficulty is had in telephoning from Scranton to 
Binghamton, a distance of 67 miles, over rough wooded and moun- 
tainous country. For a given antenna current this de Forest trans- 
mitter seems to be far more efficient than an arc transmitter using 
like current. The fact that the Audion is strictly a potential-opera- 
ted device, probably accounts for this indisputable difference in 
" radiation and reception efficiency," for the transmitter potentials 
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emploved are considerably higher than with a Poulsen set. The 
officials of the D. L. & W. system propose to make these installations 
a permanent part of their two crack train equipments, for facilitating 
despatcher's service and especially for the convenience of the travel- 
ling public. Messages will be handled at a fixed rate, as with the tele- 
graph. but will be telephoned by a regular member of the train crew. 
Already great interest in this radical innovation is being shown by 
other railways in the United States, and it is confidently predicted 
that the long-deferred practical application of the radio-telephone 
to the railway and marine tields is at hand. 


Se I E ERED 
THE ANGLO-AMERICAN EXHIBITION. 


The Anglo-American Exhibition, which was opened last week at 
Shepherd’s Bush. London, has been the scene of great activity on the 
part of the electrical staff, who have been busy overhauling the lighting 
and power system of the exhibition. In this article we are giving a short 
description of the electrical arrangements throughout the exhibition, 
and we hope to supplement this in later issues with details of the 
electrical exhibits and special parts, the lighting schemes of which 
are not at present. known. 

The illuminations this vear wil] provide a spectacular display that 
will eclipse the effect obtained in previous vears. In particular the 
Court of Progress, which has not hitherto been outlined with lights, 
will he specially illuminated for the purpose of showing up the speci- 
men gardens by British and American horticulturists, which will 
form the principal feature in this part of the grounds. In this court 
alone no less than 16.000 lights will be required, whilst in the Court of 
Honour the number of lamps has been increased to 15,000, and in the 
Elité Gardens to 13,000. The total number of lamps will be somewhere 
in the neighbourhood of 100.000. The number of arc lamps already 
installed totals up to nearly 1.000, and probably this number will not 
be greatly increased. A certain number of these will be replaced by 
half-watt lamps, but it has not been decided at present exactly 
where the latter lamps will be installed. The new Mountain 
Railway, however, will almost certainly be illuminated by half-watt 
lamps, so that engineers will have here an opportunity of comparing 
the relative illuminating powers of half-watt and arc lamps when 
used for lighting large spaces and buildings. 

The arrangements for the supply of electricity are practically the 
same as in previous years. Energy is to be taken from the Hammer- 
smith Borough Council, who will supply about half the demand from 
their own works in Fulham Palace-road, whilst the other half will 
come from the generating station adjoining the Exhibition ground, 
belonging to the Notting Hill & Kensington Electric Supply Co., 
who wil act as sub-contractors to the Hammersmith Council, The 
current supplied. from the Hammersmith Council's. generating 
station is single-phase at 2.200 volts and 50 periods, and that ob- 
tained from the Notting Hill & Kensington Company ts three-phase 
at 5,000 volts and 50 frequency. The mains from the Hammersmith 
Council’s generating station consist of three 0:25 sq. in. concentric 
lead-covered cables, and those from the Notting Hill & Kensington 
Company’s station are three 0:125 sq. in. three-core cables, both of 
these being brought in to the main sub-station near the Wood-lane 
entrance. Feeders are run from this to another sub-station near the 
Machinery Hall. Each sub-station is divided into two sections, one 
for the three-phase and the other for the single-phase supply. Three 
200 kw. Berry transformers are installed in both the single-phase and 
three-phase sections of the Wood-lane sub-stations. With the single- 
phase supply the transformation is from 2.200 to 440 volts, and the 
tapping point is provided in the centre of the low-tension winding, 
so that a three-wire supply at 220 volts can be obtained; the neutral 
point being earthed at the sub-station. In the case of the three- 
phase supply three 220-volt circuits are obtained to the neutral point 
of a “star” arrangement. 

In the other sub-station three 200 kw. transformers are installed 
on the single-phase side and two 250 kw. transformers on the threc- 
phase side. In addition to these a 150 kw. General Electric Co.'s 
motor-generator, consisting of a single-phase induction motor, with 
slip-rings and a liquid rhcostat for starting purposes, and a 500-volt 
continuous-current dynamo titted with interpoles, is installed. Also, 
iu the three-phase section, two 400 kw. Bruce-Peebles La Cour 
cascade motor-converters for delivering continuous current at 500 
volts. 

One of the most interesting parts of the exhibition to the electrical 
engincer is to be found underneath the Grand Cascade. The effects 
obtained by the continuous flowing of some 12,000 gallons of water 
per hour over the glass cascade illuminated by 500 high-candle- power 
coloured lamps have been largely dealt with in the press, and are 
probably familiar to many of our readers. The means by which 
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these effects are obtained are not probably so well known. The 
water is pumped up by two 50 u.P. Rees Roturbo centrifugal pumps, 
which are directly conpled to three-phase induction motors. The 
lamps are controlled by three separate and entirely independent 
switehboards, and three boys are employed to switch on and off the 
various coloured sets of lights in any order they please. In this way 
continually changing effects are obtained which would not be pos. 
sible with automatic operation. Five ditferent colours are used for 
colouring the lights. 

Another feature of the exhibition will be a model of the Panama 
Canal, which is an exact reproduction in every detail of this famous. 
engineering project. The length of the model is 200 ft., and it is 
illuminated with 4-volt lamps. 

The Stadium is being entirely re-wired for the purpose of illu- 
minating " 101 Ranch," which, we understand, is to be the title of 
the Wild West show to be held there. The actual scheme of illu- 
mination has not been definitely fixed yet, but it is stated that it will 
be of a very elaborate nature, and far exceed anything hitherto 
attempted in the way of spectacular illumination. We are indebted 
to Mr. W. Leonard, the electrical engincer in charge of all the elec- 
trical arrangements in the exhibition for the information he has 
placed at our disposal in writing this article. i 


ELECTRIC WINDING AT COLLIERIES. 


A meeting of the West of Scotland Branch of the Association 
of Mining Electrical Engineers was held on Friday, March 20, 
in the Royal Technical College, Glasgow, when discussion was 
resumed on the Paper contributed by Mr. James Gillespie on 
" Electric Winding at Collieries." 

Mr. S. A. Simon said he could not help feeling that Mr. Gillespie had 
not quite done electric winding full justice, as he gathered from the 
previous discussion wbien nad taken place that the author had not suc- 
ceeded in dislodging the natural conservatism from the minds of those 
who did not share the convictions of many engineers of the great advan- 
tapes and merits, both economie and technical, which electric winding 
offered. Mr. Gillespie had given the chief factor which governed the 
running costs of any winder as the cost per shaft horse-power hour, and 
correlated the running cost of electric as against steam winders, Per- 
sonally he was glad to note that the author had appreciated the impor- 
tance of the shaft horse-power basis of comparison. In former discus- 
sions this basis had often. been. attacked, especially by opponents of 
electric winding. Mr. Gillespie, unfortunately, did not state the con- 
sumption per shaft horse-power of the winders which he described, and,. 
in the case of the Tarbrax winder, although he stated the consum ption 
per ton raised to be 0:86 kw.-hour. he omitted other data such as depth 
and quantity raised from which the important characteristic figure of 
consumption per horse-power could be deduced, Might he ask the 
author to supplement his Paper by supplying that information ? Pro- 
ceeding, Mr. Simon said he did not think that even the staunchest advo- 
cate of steam winding denied that the actual steam. consumption of 
electric winders deriving their current from up-to-date electric generating 
plant was considerably lower than that of steam winders, Their argu- 


ments in favour of the steam winders were invariably based on other: 


considerations, such as lower capital cost, greater flexibility and latterly,. 
the advantages of the combination of a steam winder with exhaust or 
mixed pressure turbines, driving generators or other rotary machinery. 
He had met engineers who had argued that it did not matter how un- 
economical a steam engine might be if they had a turbine which could 
utilise the exhaust steam from it, because the more live steam the engine 
consumed the more exhaust steam was available for the turbine. He 
(the speaker) would not take up time exposing this palpable fallacy. 
Mr. Simon said he had recently occasion to draw up @ comparison for & 
concrete ease between all-electric plant and steam winders with mixed- 
pressure turbines, The former was based on costly Hgner winding plant, 
and the capital expenditure was between 25 and 30 per cent. more than 
for the all-electric plant, including boilers, pipework, feed pumps, turbo- 
generators, condensers, cooling-towers and winders—in fact, complete 
plants, but excluding buildings and foundations, which would be assumed 
the same for both equipments, With coal costing 3s. 6d. per ton à 
saving for the electric winder was shown amounting to 20 per cent. on 
the additional capital outlay. He should like to add that in the com- 
parative figures a much lower steam consumption was assumed for the 
steam winder than the average stated in Mr. Gillespie’s Paper. In- 
deed, basing the calculation on Mr. Gillespie's figure a saving of 275 per 
cent. would be shown. ‘The conditions were naturally different when 
there was an existing steam winder which was efficiently and satisfac- 
torily performing its duties. In many such cases the retention of the 
engine aud utilisation of its exhaust steam in a turbine plant was sound 
engineering, and could be justitied on technical as well as economic 
grounds. There was, however, no universal rule which could be applied 
indiscriminately to every case. Each must be considered on its own 


merits, and a thorough study of all the factors made before a decision was: 


arrived at as to the type of plant best to be adopted. A material point 
was the cost of fuel—the higher the price of fuel the better it paid to- 
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increase capital outlay in order to obtain more efficient. plant, and there | In the torque time diagram given in Fig. 4 the maximum peak load was 
appeared no doubt that with the increasing burdens placed on colliery | 383 H.P. input to the motor. Personally he should consider a flywheel a 


| 


owners, due to modern legislation and the ever-increasing demands of the 
working man for higher pay and better social conditions, the cost of coal 
was more likely to rise than to fall. The argument, therefore, that the 
cheap price of the fuel used in Scottish collieries did not USt the ex- 
pense of the more elaborate type of electrical winders was likely to lose 
most of its force. An important advantage of electric winding was the 
steady and even torque eran by the motor, whereby whipping of the 
rope as caused by the pulsating action of a steam engine was prevented. 
The rope was consequently less severely stressed, and moreover it was 
possible to predetermine the stress more accurately, so that higher rates 
of acceleration and retardation were permissible and higher speeds. of 
winding could safely be employed. This applied more particularly when 
winding men. In Germany previously when men were being wound a 
maximum speed of about 30 ft. per second was prescribed. Since the 
introduction of electric winding double this s was permitted with 
clectrically-driven winders fitted with the usual safety devices. In con- 
clusion, Mr. Simon remarked that electrical engineers had to show mining 
managers that they could wind coal as well as it was wound by steam, 
and fulfil most, if not all, of the functions of the steam winder in the 
manner in which those who work the winder had been accustomed. The 
electrical engineer must educate the mining engineer, as they had done 
in the other directions, soto adopt and alter their methods of working 


as gradually to adapt them to the new economic conditions and available | 


agents which would give the highest possible efficiency. The introduc- 
tion of electricity for haulage, pumping, but more pafticularly for face 
conveying and coal cutting had already made a notable change in the 
working conditions below ground, especially in the Scottish coalfields, 
and he had no doubt that mine managers and owners would, in due 
course, appreciate the advantages as applied to winding and generally 
adapt their winding programme so as to utilise to the best advantage 
electric power. 

Mr. D. B. BADDELEY observed that the Paper in itself was rather dis- 
appointing. as looked at from the consumer's point of view it had only 
taken into account electric winding on the Ilgner system. The figures 
giving the results of the tests on steam and electric winders would not be 
of much use to colliery managers unless they could see exa:tly how they 
were obtained, and whilst this was more a point for the steam engine 
man. it would be of great interest to electrical engineers. In the case 
of the Tarbrax winder the units per ton of coal raised were 0:86, but the 
author did not state the depth of shaft, so that it was impossible to get 
at the efficiency. In the case of the Breich winder, the power consump- 
tion was given as 0-6 units per ton of coal wound from a depth of 72 
fathoms, He would ask if this included the energy required for accele- 
rating and maintaining the speed of the flywheel during the rest period. 
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doubtful advantage with such a small equipment. There were very few 
supply companies of any standing who would object to a peak load’ of 
300 H.P. or 400 H.P. Although it would of course be an advantage 
wherever possible from the supply company's point of view, to keep 
these peak loads down, it was difficult to say where the gain came in 
from the consumer's point of view. A flywheel would add considerably 
to the initial cost of the equipment, and it was very doubtful whether the 
maximum demands from the mains would be any less with the flywheel 
than with some other system of Ward-Lennard control without a fly- 
wheel. Another point which should be borne in mind was that the main 
driving motor had to be designed to take these momentary peak loads. 
and as these peak loads, however momentary, affected the sparking the 
motor would have to be very much bigger than with the Crompton 
system of control where the current was limited, It seemed to him, 
generally speaking, that flywheels were only a necessary evil where the 
supply companies could not deal with the peaks, and in such cases the 
consumer had to pay the extra expense, In this direction it was inter- 
esting to note that in South Africa flywheels were practically unknown. 
although the winders were considerably bigger than any they had in this 
country. One consideration that had not been taken into account. for 
electric winders for small pite was the time that would be required to 
start up an Ilgner system as against a plain Ward-Lennard system.. With 
the Ilgner system where the motor-generator would have to be kept 
constantly running, the current consumed would be much greater than 


| that consumed by an ordinary Ward-Lennard set, which could be started 


up and the winder ready for use within three minutes from the time the 
engineman entered the engine-house. 

Mr. J. GILLESPIE, in reply, pointed out that he had broken no new 
ground in stating that with the plain Ward-Leonard and its more recent 
parallels it was physically impossible to avoid taking the power required 
tor acceleration from the supply mains, and that in order to obtain au 
input curve of constant magnitude, it was necessary to interpose some 
sort of buffer between the winder and the generator supplying it, these 
buffers being limited to two tvpes—flywheecls and storage batteries. 
Reference in the course of the discussion had been made to the absence 
of fly wheels in South Africa where the winders were bigger than any in 
this country. He thought that statement was misleading because in 
Britain they had some of the largest winders in the world, both for weight 
raised per ton and rope speed. Further, these were almost exclusively 
on the Ilgner system. He could assure the members that it was im- 
possible to conceive machines which were less guilty of sparking than the 
machines he had described. Indeed they were immeasurably superior in 
this connection to any other winding sets he had seen, and he claimed to 
have scen most systems in use. : 
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AUTOMATIC METHODS IN LONG DISTANCE TELEPHONE | handling of switching equipment. To this end, somewhat radical 


OPERATION.* 
BY H. M. FRIENDLY AND A. E. BURNS. 


Summary.—The Paper describes equipment for} eliminating . the 
through operator at intermediate exchanges heretofore used in estab- 
lishing communication where the service could not be made over direct 
lines or where the traftic offered does not warrant direct line service 
being provided. The work of the operator is performed by apparatus in 
smi-automatic control of terminal operators. Equipment is described 
fur enabling connections to be established in automatic local exchanges 
from distant points, and providing means for checking and supervising 
the distant operators thus having access to the local exchange subscribers. 
Equipment is described for enabling a toll operator to call subscribers 
directly in a distant manual local exchange via the “ B " board, without 
disturbing the toll operator at the called exchange, though such service 
is subject to the latter's supervision ; however, not restrieting or modify- 
ing the normal uses and operation of the toll line. A large amount of 
detail given in the Paper has been necessarily omitted, this abstract being 
confined tọ a description of the general principles involved. 


In designing the equipment usred by the North-westem Long 


Distance Telephone Co., operating a trunk system connecting inde- | 
pendent local telephone exchanges in Western Oregon and Western | 
Washington, the first consideration was to improve the traffic capa: | 
ety of operators, lines and equipment. Incidental to this was the : 


desire to render the work of the operator more mechanical, BO that 
the personal equation would ke eliminated as far as possible in the 
Lama c ——————— 
: Abstrgct of a Paper read before the American Institute of Electrical 
Engineers. | : | 
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and seemingly complicated electrical circuits were resorted to in 
accomplishing complete, positive lamp supervision, and in meeting 
various traffic requirements and expedients, but as long as such 
departures from common practice meant simpler operating. more 
rapid switching, or increased transmission efficiency, all consistent: 
with reliability and normal maintenance, the means were considered 
as fully Justified. Simplicity in and standardisation of the design of 
apparatus used were other important features. One of the first 
conditions to be surmounted was in the territory between Portland 
and Tacoma, a distance of 145 miles. From Portland north to 
Centralia, a distance of 95 miles, is a No. 10 B. & S. copper circuit, on 
which are 10 stations and offices. From Chehalis, 4 miles south of 
Centralia, to Tacoma, a distance of 50 miles, is a similar line on which 
are lO stations. Thus the lines lap for a distance of 4 miles hetween 
Centralia and Chehalis. For normal working between Portland and 
Tacoma, and Portland and Seattle, the latter 40 miles north of 
Tacoma, through trunk lines were provided. However, it is often 
desired to press into requisition the two lines above mentioned for 
Portland-Tacoma traffic. Any intermediate traffic is handled over 
these lines, excepting rush calls when the lines are busy. Two 
No. 10 B. & S. copper lines are provided in addition to the above, 
between Portland and Castlerock, a distance of 62 miles north. These 
lines are equipped for calling direct into the local automatic exchange 
at Portland; the methods used will be explained further on, 

| Delays in the establishing of, and in the taking down of switching 
connections manually at Centralia or Chehalis for such through 
traffic led to the equipment of lines for performing this function of 
inter-connection and disconnection remotely, from either Portland 
or Tacoma, under the instant automatic control of the operators — 
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day or night. Assuming that Portland desires to communicate with 
Tacoma, first the Portland operator ascertains if the Portland. 
Centralia line is busy by listening in on the line. If not busy, the 
operator withdraws the plug from the regular jack and inserts it into 
the jack following, which may be called the through switching jack ; 
over the latter jack is a number designating the remote line. In- 
serting the plug into the through switching jack causes the equip- 
ment at Centralia to be actuated, connecting the lines together, so 
that the Portland operator by listening in can instantly know if the 
remote line is idle, and that without any disturbance to possible 
users on the remote line. If the remote line is found idle, the 
Portland operator rings Tacoma's signal, or the signal of any office 
on the remote line, in the usual way with her regular cord ringing 
keys, no special keys or devices being employed. Since no bell on 
the near line rings from the through switching jack, the same code 
of signals has been used on the near and remote lines so far as was 
found convenient. Incidentally, the signal showing at Tacoma in the 
above instance is above the through switching jack, indicating that 
the signal comes from Portland. If an intermediate office on the 
near line desires Tacoma, for instance, such office rings Portland in 
the usual way and requests Tacoma. The Portland operator, 
acting as a through operator, removes her plug from the regular jack 
and inserts it into the adjacent through switching jack and, if the 
remote line is found idle, signals as above. As no ringing impulses 
are projected on the near end, from the through switching jack, an 
operator listening in at the intermediate office hears no disturbance. 
When Tacoma answers the signal corresponding to her through 
switching jack, the Portland operator can leave the line at once, as 
Tacoma's plug, being in the through switching jack, maintains the 
through connection. If the call cannot be completed at once, 
Tacoma signals the calling office over her through switching jack 
when ready; Portland pays no further attention to the call, and 
makes no note of it, since Tacoma is a checking office. If, however, 
an intermediate office on the remote line is desired, the Portland 
operator supervises and checks the call as if it were a through 
switch made manually at Portland, which from an operating stand- 
noint it is. "Tacoma in the latter instance would ignore all signals 
for intermediate stations coming in on the signal associated with her 
through switching jack, knowing that Portland, a checking office, is 
supervising such switches, although Tacoma checks all signals for 
intermediate stations coming in on the regular line signal. Full 
electrical details of the various operations necessary to these ends are 
given in the Paper. 

‘A condition in a way similar to the one described between Port- 
Jand and Tacoma existed between Portland, and Dallas and Inde. 
nendence, via Salem, the latter being 52 miles (No. 10 B. & S. copper) 
south from Portland and 18 miles (No. 10 B.W.G. iron) east from 
Dallas, Independence being on a branch from the latter line. The 
circuits were somewhat modified by reason of the fact that, due to 
the small number of stations involved and the short distance, it is 
found possible to ring through direct from any office on theline. In 
this circuit à means is provided at each switching station whereby 
the operator by plugging into the through switching jack causes 
battery current to be projected out bvtho line. This battery current 
serves to operate the through switching relays at Salem which con- 
nect the two lines together for talking. Ringing is done directly 
in the usual manner, and at the termination of the call the switch is 
released on the removal of the cord plug from the through switching 
jack. Two jacks are provided at both Dallas and Independence, 
one the regular jack line, used for normal manual switching, and a 
throuch switching jack provided with extra contacts for connecting 
the split retardation coil to the line. The centre of this coil is con- 
nected to batterv, the current following the line to Salem and operat- 
ing the switching relavs. A similar action takes place at Portland ; 
also, if Dallas, Independence and Portland should all plug into their 
respective through switching jacks simultaneously, the same effect 
would take place. the currents from the different, sources merely 
aiding each other after the connection is established at Salem. 

Many adaptations other than recounted here may be made— 
such as through switching between any two of three lines, where all 
terminate at one office: switching from either of two lines to either 
of two lines, where all four terminate at one office; or switchine of 
three lines in tandem through two through offices, &c. In other 
words the annaratus sets described may be modified to satisfy an 
almost. endless number of traffic, operating or electrical conditions. 
Tf it is desired to have lamp signals show over the line jacks at the 
through office to apnrise the through operator that the lines involved 
are husv by reason of a through call handled remotely, a very simple 
modification in the &nparatus set at the through office will accom- 
plish it. Further, a lamp signal might be provided at the terminal 
offices to annrise the operators as to the busy or idle condition of the 
remote lines, obviating listening in to determine it. 


Under usual practice, through switching introduces relatively 
expensive operating methods, due to the fact that more operators 
and more line circuits are required than to handle the traffic over 
direct trunk lines, and direct lines; thus meaning lower earning 
efficiency to the operating company and retarded service to its 
patrons, the latter doubtless having & potent though intangible 
effect in discouraging business as well. In the first case mentioned, 
employing usual methods, the Portland operator desiring Tacoma 
would first be obliged to signal Centralia or Chehalis in the usual way 
and await the operator's convenience in responding ; then tell this 
operator her wants, and again wait until she ascertained the state of 
the desired line, and reported back, if busy, thus consuming the time 
of two operators, and, what is of far more moment, the time of the 
line. An operator establishing her own through connections by 
remote control avoids such delays—in fact, gains all the advantages 
of direct trunk efficiency between points where the volume of traffic 
does not warrant the expense of the proper number of trunk lines to 
carry the maximum or “ peak" demand without delaying traffic 
unduly, or where the advantage of direct trunk or direct way service 
is desired but not warranted by the traffic offered. "The delays 
exeprienced in establishing through connections manually at inter- 
mediate offices are augmented by the del w in getting the established 
connection taken down at the termination of the service, or annoy- 
ances such as an inadvertent disconnection at the through office. In 
the remote control method, the withdrawing of the plug by the 
calling operator instantly disconnects the lines, and not otherwise. 
Operators maintain that there is far less nerve strain and fatigue 
attaching to the remote control method of establishing through 
switches than with the manual methol where the enforced delays 
under stress are very trying. 

In order to facilitate “ rapid fire " service between Portland and 
Seattle, a distance of 185 miles, an unusual traffic and circuit arrange- 
ment was devised. But one trunk circuit was available, a No. 8 
B. & S. copper loop having no intermediate offices obtaining service 
over it, and since many calls to Seattle were special calls or through 
calla to points beyond, it was necessary that the Portland operator 
should be able to signal the Seattle trunk operator at wil in the 
usual way without disturbing the Seattle B operator. Following the 
regular line jack on the Portland switchboard is an auxiliary jack. 
that may be called the B board jack, which is used when the Portland 
operator desired to order up a number directly, via the Seattle B 
board. The Portland operator upon plugging into this jack, is 
able to speak directly into the head telephone of the Seattle B 'opera- 
tor over the regular trunk line without further preliminaries, and 
remains so connected until the B operator plugs into the called sub- 
scriber's line. Over the B board jack at Portland are placed two 
lamps which indicate by glowing that the Portland operator is not 
restricted by the Seattle trunk operator, and further that she is in 
connection with the B operator's head telephone, and thus can pro- 
ceed to order up the desired subscriber's line. The extinguishing of 
the second lamp indicates that the B operator has inserted the line 
or trunk plug into the local line jack. A lamp is placed over the 
jack of the line on the Seattle trunk board, which by glowing indicates 
to the operator that the line is in use to the B board and is cut off at 
the trunk board, the busy lamp being alsolighted over the answering 
jack and its associated multiples. 

Except that the Seattle B operator is instructed to give the direct 
trunk line junctions special attention, there is nothing to distinguish 
them in supervision from any of the local junctions but a sounding relay 
associated with the lamps of the direct trunk line junctions which is 
mounted beneath the keyshelf of the B board to aid in attracting the 
operators attention to insure the most prompt disconnections. 
Similar circuits were used between Tacoma and Seattle, provision 
being made also for Seattle to call Tacoma subscribers in the auto- 
matic exchange by means of an automatic calling device, which is 
described later in this Paper. Calling with an automatic calling 
device as above has been tested successfully from Seattle to Portland, 
and there was no electrical reason for not employing it. If, in calling 
Seattle numbers directly via the B board, the desired party was found 
to be out, the Portland operator would say, *' Have him call Long. 
Distance 16." Upon the called party requesting this number of the 
long distance recording operator at Seattle, she understands that the 
call had originated at Portland, and after so informing him, obtaining 
his number, &c., would notify the operator on the Portland line who 
in turn notified Portland, who would complete the call via the B 
board. 

Since the Northwestern Long Distance Telephone Co. connected with 
thelocal automatic exchanges inPortland and Tacoma,the opportunity 
offered to improve the service to those cities by permitting distant 
connecting exchanges on the system of the long distance company to 
call subscribers at Portland and Tacoma by automatic means. It 


' was decided at the outset that, to ensure satisfactory operating and 
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traffic results, the normal uses of the lines so equipped must not be 
restricted in any way—that is, it must be possible to signal the trunk 
operator at the city having the automatic local exchange in the usual 
way from offices on the trunk line, and vice versa. Also that means 
be provided on the trunk board for checking, supervising and listen- 
ing in on all switches called directly from the distant office to ensure 
proper timing of service and handling of lines and proper discipline. 
Further, that no call into the automatic exchange should be possible 
without the trunk operator of that city being immediately apprised (by 
means of lamp signals above the line jack) of the attempt to call and 
of the response of the called local subscriber. At the distant office 
two spring jacks are provided, one for normal switching, having a 
signal associated therewith, the other an auxiliary jack, being used 
for automatic calling only. The operator first ascertains by listening 
in on the regular or normal jack if the line is idle (if a way line), and 
then withdraws the plug and inserts it into the auxiliary jack and 
proceeds to “‘ dial" the number without further preliminaries. On 
the completion of the dialing, two impulses are made by calling the 
digit “one ” twice in quick succession, which rings two short bells at 
the called subscriber's telephone in the automatic exchange. It has 
been found that this method of ringing is more convenient than to 
ring with the regular cord ringing key. However, by the intro- 
duction of an additional relay in the apparatus set at the calling office, 
such cord- key ringing may be effected. In such case the distant 
office would ring the local subscriber in the automatic exchange in 
the same manner as in ringing on a direct line. 


The longest line equipped for automatic operation is from Corvallis 
to Portland, via Albany, a distance of 96 miles. Albany also obtains 
automatic service over the same line to Portland. The line is No. 8 
B. & S. copper to Albany, a distance of 84 miles, and is No. 12 B. & S. 
copper from Albany to Corvallis, a distance of 12 miles. In the 
circuits used both limbs of the line have been reserved for signalling 
and controlling the various circuit changes. However, the circuits 
have been designed to admit of ready change so that only one limb 
of the line would suffice, allowing the remaining limb to be used for 
telegraphic service if desired. Modifications may be made to per- 
mit the operation of phantom circuits as well. At Portland and 
Tacoma a distributing board is provided for the convenience of the 
chief operator, permitting the answering jacks to be re-arranged for 
night switching or for the distribution of traffic, the lines on the 
multiples remaining permanent. Supplementing the automatic and 
remote control methods in connection with trunk lines, conveniences 
have been provided to facilitate the general operating as far as 
possible so that the least manual effort is required in handling traffic. 
Such saving not only conserves the operators time and speeds up 
switching and service, but it greatly conserves the time of trunk lines 
—the operating company's only stock-in- trade. At Portland and at 
Tacoma, the company's largest offices, call wires are provided from 
all operators’ positions to all operators’ positions. Listening keys 
cut off all listening keys on the cord sets ahead, so it is impossible to 
cut two conversations together by accidentally getting two listening 
keys thrown, and thus demands less attention and care on the part 
of operators. At the right of the cord listening keys is the super- 
visory key with a position call wire lamp associated therewith, the 
relay actuating the lamp being mounted on the under side of the 
keyshelf, so that the closing of it will make enough noise to quickly 
attract the attention of the operator to the signal. Should the called 
operator be listening to à conversation at the time, she throws the 
supervisory key cam to the front position, which places her in con- 
nection with her call wire, cutting off the cord listening keys, and 
when through she returns it to the centre position, when she is again 
supervising the cord conversation, the cord listening keys not having 
been disturbed. The rear position of the supervisory key allows 
unobstructed listening and talking. The centre or supervisory 
position of the key short-cireuita the secondary of the operator's 
telephone induction coil and cuts in a 3,000.ohm non-inductive 
resistance. Non-inductive resistance is used in licu of inductive 
resistance, since the speech may be further attenuated without 
rendering it unintelligible. It is not necessary to restore a listening 
key on a conversation should an operator desire to converse with 
another local trunk operator; she simply depresses the corresponding 
order button, the cord listening keys being cut off by a relay before 
she gets the order wire connection, this operation being effective 
regardless of the position of the supervisory key. All supervisory 
circuits are so designed that no noise is discernible to correspondents 
on whom an operator may be listening by any manipulation of the 
supervisory key or order buttons. Operators can listen on front or 
rear cords independently, and that without first restoring the regular 
cord listening key of the set —that is, the cords can be cut in both 
directions with the normal listening key thrown to the listening 
position. 

Reliability of action has been a first consideration in devising the : 
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equipment described. Although a circuit in which a number of 
functions are combined in one relay may look simpler in the circuit 
diagram, and may even have a lesser first cost, by providing several 
relays with simpler and more positive action, the reliability of the 
apparatus may often be increased and maintenance reduced. In 
dealing with local exchange equipment the increased first cost due 
to elaborate equipment would be a fatal condition where the revenue 
per line is comparatively small, but where long and heavy copper 
circuits on expensive construction and the time of operators is con- 
cerned, the revenue running to several dollars per hour, the first cost 
of an apparatus set constructed on apparently extravagant lines is 
a comparatively insignificant percentage of the total investment. 
To put it differently, if an expenditure of £2,000 on a trunk line is 
justified by the traffic offered, each 1 per cent. of gain in officiency 
should warrant an extra expenditure of 1 per cent. of £2,000 or £20 
which exceeds the total cost of the most expensive of the line equip- 
ments described. Consequently, the use of automatic apparatus 
whereby any appreciable improvement in service is obtained is in 
every way consistent with attaining the highest commercial effiviensy 
of the plant. wá" 
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ANALYSIS OF THE TELEPHONE POSSIBILITIES OF 
CHILE.* 
BY BÉLA GÁTI. 


All South"American people, especially “the Chileans, from the 
time of Ambrose O'Higgins, have recognised that nothing contri- 
butes to wealth and progress so much as improvement in communi- 
cations." The simplest and cheapest communications are formed 
by the post, telegraph and telephone. In the details of these 
methods, there are great differences. The post requires a time 
period of days, if not weeks, for the answer ; the telegraph has a delay 
only of some hours. It can be said that the telegraphie answer 
always arrives on the other day, which may well be appreciated in 
the countries of the mañana (to-morrow). The telegram sent to- 
day then, is surely answered by to-morrow. 

The Chilean government realises this and at the present time '* the 
majority of the telegraph lines in Chile form, like the posts and rail- 
ways, part of the industrial services of the state. In the telegraph 
service the government's object is to favour general interests, and 
to this end it carries wires to, and establishes offices in places where 
no private undertaking would find it profitable to maintain them. 
In this way the telegraph system of Chile has been extended until it 
permits of communication between the most distant and out of the 
way cities and towns, from Tacna to Chiloé, at moderate and uni- 
form tariffs. At the present time (1912) there are 9,400 miles of 
national telegraph lines in existence, without reckoning those which 
belong to the railways.” 

Chile extends from 17° 25’ south latitude to 55° 58’ 40” south 
latitude, or, roughly, 2.630 miles. As a result of the extended coast 
line, and owing to the undeveloped state of the country, Chile is for 
all practical purposes a series of islands, and communication by land 
is difficult where not impossible. In many cases the various ports 
are as much isolated as though they were ‘actually cut off from the 
mainland. We know from Julio Perez Canto’s excellent book, that 
the government has intentions to improve the communication, 
especially the telegraph, but it has not met as yet with financial 
success. 

Chile being a member of the Postal Union, figures of the telegraph 
svstem are given in the statistics of the Bureau International of the 
Union Telegraphic. In telephone statistics, Chile has not taken a 
place as vet, because the telephonic service does not belong to the 
State. The principal telephone concern, the Chile Telephone Co., 
having a capital of £300,000, does not believe it necessary to give 
data of its telephone statistics. According to the above mentioned 
statistics of 1910, Chile's net incom? from the telegraph was £85,330 
and the expenses were £116,610, which shows a deficit of £31,280. 
In this respect Chile resembles quite conspicuously the European 
governments, where the telegraph administrations also work with 
considerable deficits. However, the Europeans have no wish to 
recognise the considerable sums expended, and in the general budget 
of the State expenses, is found everywhere the statement that the 
telegraph being united with the post, the separate expenses of the 
telegraph cannot be determined. In this respect Chile acts more 
frankly. 

From a sure point of view, it is certain that in all countries, 
the muintenance of the telegraph lines and offices have an invest. 
ment character. For instance. the wooden poles are rep'aced with 
iron ones; iron cross arm3 are mounted ; the office equipment then 
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seems. better and fit for more years of use than before, and so the 
‘sum of £26,302 can be stated as some form of investment. ‘Generally 
speaking, the Chilean Government attempts to undertake with the 
ordinary resources of the country, publie works of considerable 
importance, which should have been provided for with extraordinary 
resources." Probably this is the case with the telegraph expenses 
also. Deducting this sum of £26,302 from the expenses, the tele- 
graph income nearly balances the telegraph expenses, thus indicating 
a less probable deficit. It can be stated that the telegraph is not 
held in favour by any people of the world. In private life, men use 
it seldom, the telegram usually being a herald of some one dead, or 
at least of some misfortune, accident, &c. Hence the larger part of 
the public is frightened by telegrams. The South Europeans, just 
as the South American people, do not like the telegraph business at 
all, end so the telegraph traffic is developed from the commercial 
men of the nation and from the foreigners. Quite different is the 
case with the telephone. We get the answer at once; our affair, 
or business, is settled in a moment. Anyone once accustomed to 
the telephone, has telephoning as a habit and cannot very well be 
without it. There is no mañana (to-morrow) question at all. 

The Spanish language is well adapted for telephoning. having 
many and nicely accentuated syllables, besides many long words 
and well-rounded out formations in the sentences. If any letter 
sound does not arrive at the receiving end of the line, the specch can 
still be comprehended. Therefore, all the larger cities of South 
America have a good telephone network. The building of the trunk 
telephone circuits is very expensive, and there is no doubt Chile's pre- 
sent condition does not very well permit these expenses. The 
ordinary and extraordinary revenue for the year 1911 was estimated 
at £14,247,916, and the net expenditure at £14,137,083, which 
leaves an estimated surplus of £110,833. Chile pays about } per 
cent. of her expenditure to cover the deficit of the telegraphs. The 
trunk lines would cost a considerable sum and, as the State life has 
Bo many sides— not a hundred-fold but a thousand-fold matters—it 
is not allowable to have & hundredth part of the incomes given for 
the telegraph and telephone purposes. It can be said that without 
extending the local exchange systems, the trunk circuits do not 
show themselves profitable. "Their cost is large, therefore, in most 
cases the trunk rates are prohibitive. To organise a good profit-sharing 
trunk circuit system, a very low schedule of rates must be offered 
and the facilities advertised, as is customary in the United States. 
It must not be feared that the telegraph traffic is decreasing, for 
Chile had, in 1910, 9,380 miles of tclegraph lines, and 17,400 miles 
of wires on these lines. These might be converted into metallic 
telephone circuits 8,700 miles in length and into one wire telephone 
circuits with earth return, 620 miles in length, making a total of 
9,320 miles of telephone circuits. If these circuits should be newly 
constructed, the expense would be about £600,000. 

The transforming of the telegraph wires into circuits for telephone 
use does not cost 10 per cent. of this sum ; that is, the cost of the 
conversion would be approximately the same as the present tele- 
graph deficit. The following figures show briefly what revenues 
the transformed telegraph circuits can produce. Germany had in 
1910 358,500 miles of trunk wires, having an income of £2,312,000. 
Austria had in 1910 33,950 miles of trunk wires and the income was 
£212,415. From Chile's 17,400 miles of trunk wires an income of 
£108,080 yearly may be expected, or reckoning the difficulties of the 
railway and land communications, more telephonic use of the wires 
may be anticipated, making the total about £115,800 vearly. This sum 
would be enough during the first year to cover the expenses of the 
transformation and to wipe out the telegraph deficit of the telegraph 
(and telephone) administration. The following years, instead of a 
deficit of the telegraph, amounting to 1 per cent. of the total State 
expenditure, there would be a net profit of another 4 per cent. to the 
State's income. It is thus seen that the prospect is a very brilliant 
one. and besides the transforming improves the wire efficiency as 
the use of the telegraph and telephone is possible at the same time, 
neither of the branches causing the slightest effect on the other. 

According to the writer s experiments on iron wires, the speaking 
distance, without loading the circuit, is 124 miles. Loading the 
cireuit with Pupin coils, or better still with shunted coils, that is, 
induction coils and inserted between the two telegraph wires, 311 
miles is a permissible distance. The inconnected telegraphic appara- 
tus is compensated and does not cause any difficulty. On copper 
wires, the distance is still greater. The transforming does not cause 
any difficulty, only good high-frequency measuring devices, such as 
a barretter, should be employed. The measurements are simple 
enough and can be male with a micro-ammeter. 

Chile has now 332 telegraph offices according to the Postal Union's 
statistics; Julio Perez Canto states, that there are more than 1,000 
post offices. Thus it is seen that only a third of the post offices are 
equipped with the telegraph. Each post office may have a telephone 
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office, too. Europe has a vexatious way of treating the operators 
of the post offices, using them almost without extra pay as telephone 
operators. Chile must be more clever. Allowing some percentage 
of the telephone income to the post and telephone office operator, 
the net profits per kilometer circuit would be sure more than in 
Germany,or Austria; hence the government will receive a larger 
income. In Hungary, the newspaper men pay only half the regu- 
lar trunk rate during the night ; in some newspaper offices the news 
is collected by telephone and dictaphone. This makes the gather- 
ing of news cheap and easy. The news collected in this way is more 
direct and better satisfies the desires of the modern reader. Chile 
could introduce this method also and gain thereby a considerable 
night traffic, thus saving the circuits from idleness during the night. 
The chief commercial traffic is done by telephone during the forenoon, 
so cheaper afternoon rates could be made for the public authorities. 
It is certain that in this manner the provinces and the colonisation 
territory, the municipalities and the many other authorities would 
pay a considerable amount for telephone connections, which hitherto 
did not figure in their budget. but the improvement of the general 
management, a good rapid development of the distribution and 
service represent a value which can never be overestimated. Nothing 
has been said about the conditions, which make themselves crucia! 
in point of view of the military, especially in war. In the Panama 
Canal there is already an investment of millions of pounds (not 
counting the sacrifices of life). It is & duty of the surrounding 
countries to prepare themselves for that great event, for the opening 
of the canal. Chile must also improve her communications, in 
which matter the writer had the honour to give some advice, relating 
to telephony. 


LAYING AN UNDERGROUND TELEPHONE CABLE 
BETWEEN SAO PAULO AND SANTOS, BRAZIL. 


. A great feat in telephone cable laying, under circumstances ‘of 
exceptional difficulty, climatic as well as constructional, has just been 
completed by Mr. W. Whyte Gailey, Chief Engineer and Gencral 
Manager of the Cia. Telephonica do Estado de Sito Paulo, Brazil. 


Fic. 1.— LAYING CABLE IN VILLAGE OF SAN BERNARDO. 


This cable was considered a necessity, owing to the increasing 
telephonic traffic between Sào Paulo, the capital of the State, and 
Santos, its principal port. The existing acrial lines were, totally 
inadequate, principally on account of the constant interruptions 
caused by severe climatic changes on the Serra or mountain range 
which separates Süo Paulo from Santos, and rises to a height of 
nearly 3,000 ft. The laying underground of such a cable was at first 
considered an impossibility, owing to the fact that the road had been 
abandoned by the Government for 50 years, also that the part of it ' 
which passed over the top of the Serra ran mainly through rock. 


* -It was finally decided in July; 1912, after‘a report by Mr. Gailey 
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to lay a 30-pair cable with very large air space and low capacity 
direct in the ground, and an order was placed with the British 
Insulated & Helsby Cables, Ltd., for about 35 miles of lead-covered 
and armoured cable with conductors weighing 40 lbs. per mile, the 
armouring consisting of two stecl tapes with impregnated jute over 
the lead as a bedding and the same over the steel tapes. In addition 
to this a further length of seven miles was ordered which had to 
traverse a swamp; this was protected with two Merz tapes over the 
lead, then a layer of G.I. wires and four Merz tapes overall. All the 
necessary jointing materials were also ordered from the same com- 
pany and included a number of specially designed watertight joint 
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Kia, 2,--LAYING THE CABLE, 


| 


| 


of the same year. The gang of men was composed mainly of 
Portuguese, none of them having any previous experience of the 
work; even such important work as jointing had to be done byumen 
trained by the Company, under the personal supervision of Mr. 
Gailey. Within the first three months of the construction three 
strikes took place, but these were speedily settled, and afterwards 
the personnel worked under almost military discipline, so much so that 
it was possible to conduct the gangs by means of a whistle. After 
getting out of the city of Sào Paulo the ploughs were brought 
into action and they did good service until the top of the mountain 
was reached in breaking the surface t» a depth of 15in. In the 
morning the foreman. in charge divided the 
trench into lengths of 10 metres to each pair 
of men (pick and shovel) and as each pair 
completed their task they moved on to the trench 
to be opened ahead. The greatest difficulty was 
the transport of the cable, the drums cach 
weighing about 4 tons, as the base of opera- 
tions and the nearest point to the route was the 
township of São Bernardo, 6 miles from the 
nearest point of construction, and 25 miles from 


~~ y TD the farthest point, and over an exceedingly bad 
Sf r= road. 


a i 2 The length of the cable is 41 miles, and it 


TUM S is buried at a uniform depth of 3 ft., except 
Lo at river crossings where it is carried in gal- 
vanised iron pipes. The cable is brought into 
test boxes every 2) miles, and so arranged 
that Pupin coils can be introduced should the 
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boxes for the length which ram across the swamp. While the cable | traflic to the interior demand it at any future date. Every joint was 


was being made in England everything was prepared for an im- 
mediate start on its arrival, such as the building of special large 
cable wagons, cable drum carriers, special contractor s ploughs, tents 
and camping accessories for a large gang of men. The next thing to 
be considered was the state of the road, which had to be made suit- 
able for the heavy traffic inseparable from cable construction work. 
The old road, along which it was decided to lay the cable, was built by 
the Jesuits about 400 years ago; a new road which was built between 
1840 and 1850 by Senator Vergueiro was abandoned after the con- 
struction of the S. Paulo Railway in 1862, and became a road only in 
name. This o'd road being chiefly of soft clay, the rains from the 


Fic. 3.—' l'EsTiNG ov T CALLE AFTER LAYING. 


hilly portion had washed deep gullies, some of which were over 12 ft. 
in depth, all of which had to be filled up and levelled. Some idea of 
the difficulties can be imagined by the fact that one hole alone took 
300 wagon loads of carth before it became possible of transit. There 
Were 25 small bridges over streams which had to be constructed, the 
original bridges having either dixappeared or being so flimsy that they 
would not have supported the weight of the drums of cable. In all 
the Company spent about £3,500 in repairing the road. 

The cable arrived in Janua rv and, after usual delay in the Customs. 
the construction was started on Fel. 6, 1913, and finished on Aug. 20 


C n gg fe -— 


staggered to avoid cross talk and dessicated to a pressure of 30 lbs. 
per square inch to insure good plumbing; thc conductor resistance 
was measured from São Paulo to cach joint as the work progressed a nd 
these joints carefully marked by pieces of angle iron driven into the 
ground 3 ft. with Jin. to 4in. showing on the surface. The most 
difficult part of the construction was the journey down the mountain 
itself, a distance of five miles, where the men, in a lot of cases had to 
be suspended by ropes over the precipices to enable them to dig out 
the trenches and prepare them for the reception of the cable, waich 
had to be taken off the drums at the top and carried down the 
mountain on the men's shoulders, they (the men) being spaced 5 yds. 
apart, the length on the drum being 440 yds. 

Only in one place is the cable run as an aerial, and this on the Serra, 
where it spanned a gorge 87 metres across and 500 metres deep. 
Here the cable was suspended on a 3 in. steel stranded rope. After 
this the cable follows the road again for a short distance, then is led 
down a ravine 350 metres deep, then it rises some 50 metres ; this 
saved about two miles of cable and avoided excavating with dynamite. 
After picking up the road again it followed it for some 30 yds. then 
left it for good and followed a spur of the mountain through virgin 
forest and mountain streams to the bottom of the Serra, over some 
very steep grades, some of them being as much as 90 per cent. From 
the bcttom of the Serra the cable for some seven miles crossed swampy 
land, and there the special Merz type of armouring came into use. 
This cable was completed and opened for commercial service on 
August 20, exactly 6 months 14 days from its commencement, this 
period includes a delay of 20 days lost while waiting for the last lot of 
cable. Since its opening the cable has been a grest success, perfect 
speech with complete silence and absence of eross talk being obtained. 

During the latter part of the construction Mr. Gailey had the very 
able assistance of Mr. Worsey, one of the three engineers lately 
engaged by the Company, who, after his arrival in June, took cherge 
the work between Santos and Cubátao, a village near the foot of 
the Serra. 


WESTERN ELECTRIC TELEPHONES. 


A week or two ago we made a brief reference to the telephone 
catalogue issued by the Western Electric Co. A further perusal of 
this has done much to increase our admiration for its contents, and 
in the hope of arousing the equivalent admiratio: in our readers 
we deal with some of the essentials of this handsome volume in the 
following article. The catalogue is divided into three main sections : 
telephone sets and switchboards, telephone accessories and telephone 
line material, Each section is sub-divided into a number of parts 
and there can indeed be very little in the telephone way which does 
not find its place within the pages of this catalogue. : 

A fair amount of space is devoted to interphone details. An 
example of this type of instrument which, it is claimed, represents 
the very. latest development in. telephone inter-communieation 
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equipments, is illustrated in Fig. 1. The instruments are of the 
highest quality throughout and are, we understand, equally suitable 
for heavy service in hotels, factories, offices, &c., or for private 
residences. Many unique features are embodied which render them 
extremely simple and reliable in operation. For instance, being 
constructed jof metal throughout they are very durable and not 
affected by adverse climatic conditions. These sets are supplied in 
two patterns for wall and table use, having a capacity for 12 or 24 
lins. The operation is extremely simple, it being only necessary to 


(a) Closed. 


(b) Open. 
Fic. 1.—Views oF CENTRAL BATTERY TELEPHONE. 


prass one of the key-buttons to secure the desired connection, while 
the buttons are labelled according to the telephones with which they 
are connected. To makc a call the button opposite the name of the 
station required is pressed as far as it will go and the pressure of the 
finger then released from the button and the receiver removed from 
the switch hook. To answer a call the button of the home line is 
pressed and the receiver removed from the switch hook. Each 
operation leaves a button depressed, but this is automatically re- 
stored to its norma! position when the apparatus is next used. There 
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is little to add about this particular type of inxtrument except that 
it has been in use in our office for a number of years and hasalways 
given satisfaction. It must, therefore, be agreed that it is '* some ” 
telephone. 

Inter-communication telephones of the automatic replacement 
type are also made by the Western Electric Co. These sets have 
automatic replacement and push-button selection are designed for 
a common battery system. The automatic replacement (consists 
in the return of any key to its normal position as soon as the micro- 
phone is replaced on the cradle. The same button selects and calls 
any station, being subsequently automatically locked in the talking 
position. @ These sets are furnished in four ditierent capacities for 
five, 10, 15 and 20 lines for local battery metallic circuit or common 
return circuit. As it is not necessary on these sets to operate'a key 
when answering a call, one'more circuit is really available which may 
be utilised for an additional line. Connection is made with the line 
desired by pressing the proper black key to the locking position. On 
the metallic circuit sets, the ring is given with the red key provided. 
On the common return sets, the ring is given automatically when the 
line connection is made by pressing a black kev. The ring continues 
until an answer is given. The top of the set, which carries the bell, 
cradle switch and key buttons is entirely removable from the base 
board and electrical connection is effected by flat springs bearing on 
contact plates. All contacts are made of platinum. 

Fig. 2 illustrates a set which has been specially designed for service 
in tropical climates. The woodwork is teak. the idea being thus to 
resist the combined effects of a humid climate and the attack of 
insects. The openings such as those for the generator bell, switch- 
hook and cord are specially protected to ensure perfect enclosure. 


Fic. 2.—View or WALL Ser 
FOR TROPICAL CLIMATES. 


Fis. 3.—WaLL TELEPHONE 
SET DESIGNED FOR PROTEC- 
TION FROM ÁNTS. 


The set is equipped with either a fixed transmitter and bell receiver 
or a microtelephone. Fig. 3 shows a set which has been specially 
designed for export trade to places where protection from ants is 
necessary or where particularly rigid construction is advisable. The 
front of the set can be lifted off and the terminal board can be with- 
drawn by removing one screw only. Fig. 4 shows a type of mining 
telephone made by the Western Electric Co. This telephone is 
designed to meet the stringent regulations now in force with regard 
to the installation of electrical apparatus in mines where explosive 
gases are present or there is dangerous matter in suspension. The 
chief feature of this instrument is the vide machined flange round 
the cover which encloses the apparatus. This has been adopted 
after much practical experiment, and is claimed to be the only method 
of rendering such apparatus absolutely safe. The wide flanges’ serve 
to cool any dangerous flame, and in conjunction with the long cooling 
surfaces provided for all spindles and tubes passing through the metal 
case, render the contact of a hot flame with the exterior atmosphere 
impossible. Although there is a free circulation of the atmosphere 
through the set, the interior apparatus is so closely mounted that 
there is little air space and therefore little gas space, which is, an 
additional safeguard. By an ingenious arrangement any ill-effécts 
arising from interior condensation are obviated, All moisture is 
conducted clear of the apparatus and flows to the bottom of the dase 
where it can collect to a depth of 4 in. A chain plug is provided for 
drawing off the water periodically. Clear speech is given by this 
instrument over a distance of 40 miles. A number of telephones 
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may be bridged across one line and ‘code signalling employed. The 

neral features of this equipment ‘are flame-proof flanges, flame- 
proof'glands, sealed glands-for wires; loud-speaking solid back 
transmitter with moisture-proof shield "over diaphragm and metal 
protective grid; two powerful receivers mounted inside case with 
metal acoustic tubes, rigid vertically ‘but flexible horizontally ; 
rotary speaking-battery switch, operated by raising receiver tubes 
to the ear; powerful four-magnet 500 ohm generator without. cut. 
-ut ; Stinger, 1,000 ohms, with detachable clapper to facilitate re- 
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(a) Closed. (b) Open. 


. Fia. 4. —WrsTERN ELECTRIC MixiNG TELEPHONE. 


‘moval of apparatus if necessary ; speaking battery of two blue bell 
dry cells; external terminals mounted in separate compartment 
with swing cover—box may be sealed with compound or plug and 
jack may be fitted in place of terminals to suit requirements ; interior 
apparatus may be removed for inspection in two units whilst set. is in 
position, making for ease and speed in repairs: cast-iron case and 
other exterior ironwork heavily galvanised and enamelled; external 
fittings heavily zinc plated and enamelled; internal iron fittings 
heavily zinc plated ; all coils and wires impregnated with moisture 
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Fic. 6.— SERIES MULTIPLE TYPE SWITCH30ARD WITH MECHANICALLY 


RESTORING SIGNALS. 


and acid-proof compound ; cover bolts removable by box-spanner 
only, in han ls of authorised person. 

Tig. 5 is aa illustration of a Western Electric standard magneto 
switchboard, a type of equipment which it is claimed will be found 
3imple in op ration and economical in maintenance. | 


t is also cxpeciatly ad: ated for small telephone isst. tens onc 


account of the fact that it may easily be increased to a larger capacity 
as occasion requires. The boards are wired throughout for metallic 
circuits, but may be used without change in wiring for metallic or 
earth circuits or for both. The framework of walnut or birch, the 
apparatus being supported in a rigid steel framework obviating all 
strain on the cabinet. The switchboard is so designed that when 
additional capacity is required, another similar switchboard can be 
installed alongside to line up without alteration to the frameworks 
of either. The tra isfer jacks permit of inter-communication between 


Fic. 5.— STANDARD Mac. NETO SWITCHBOARD. 


the different switchboard sections when more than one is installed. 
A ringing and listening key is associated with each pair of cords, also 
a common ringing key on each switchboard. This permits ringing 
over both the answering and calling cords. A battery bell is pro- 
vided which rings when the drop shutter falls. The choice of two 
operators’ equipments is available. The microtelephone type as 
illustrated is simple, and meets all ordinary needs. The breast 
transmitter and head receiver type is more convenient, leaving the 
hands of the operator entirely free, and is supplied to order. The 
board is equipped with hand-restoring multiple-typo line 
drops, hand-restoring tubular type clearing-out drops, 
and operators' micro-telephone (unless otherwise ordered) 
generator and alarm bell. 

A large type of board is shown in Fig. 6. This is 
of the series multiple type using mechanically restored 
signals, and has been designed to meet the demand for 
à board which is easier to operate than the series mul- 
tiple board employing hand-restored drops. Each signal 
is mechanically associated with its answering jack, so 
that it is automatically restored when the operator plugs 
into the answering jack. "The switchboard is designed 
for use in magneto exchanges of not more than 800 lines. 
The switchboard is composed of sections having three 
operators positions. The multiple field of cach section 
is made up of six panels. Provision is made for 12 
cord circuits on each subscriber operator's position, and 
for 15 cord circuits on each junction or trunk position. 
One hundred combined jacks and signals are provided for 
each operator's position, 50 being mounted in each panel. 
The clearing-out indicators are mounted below the an- 
swering jacks and signals, six indicators being placed 
in each panel, the multiple jacks being mounted above 
— the answering jacks and signals. A hand generator is 

provided on each position for ringing purposes. For the 

operation of the switchboard a breast transmitter and 

head receiver is supplied. The main frame is of iron 

construction and of the wall pattern, in which the carbon 
block arresters and heat coils are mounted at the bottom of the frame 
with enclosed tubular fuses mounted on strips at the top of the frame. 
A small test clerk s panel for testing the outside lines and for locating 
faults is usually furnished. A small ringing dynamotor driven 
from the electrie supply mains or pole changers driven by primary 
batteries can be supplied if desired. 


F 2 


320 | -THE ELECTRICIAN, MAY 29, 1914. 


Whe Glectrictan. 


The Oldest Weekly Electrical Journal (established weekly 1861—1878). 
Puolished every Friday, Price Sixpence; Post Free, Sixpence-Halfpenny. 
Editorial, Publishing and Printing Offices, 

1, 2 &3,SALISBURY COURT, FLEET ST.,LONDON. 


Phone: City 4698 & 4699. Tels.: ELECTRICIAN NEWSPAPER LONDON. 


All Letters relating to Subscriptions, Advertisements and other business 
matters to be addressed Publisher, “ Tum ELECTRICIAN," Salsbury- 
court, Fleet-st., London. Cheques and P.O.a to be crossed ‘‘ Coutts & Co." 

All Editorial communications to be addressed to Tne Epitor. Letters 
for insertion in “THe ELECTRICIAN,” or containing questions, to be 
accompanied by name and address of the writer as evidence of good fasth. 
No notice is taken of anonymous communications, 

‘THE ELECTRICIAN" offers exceptional advantages to Advertisers, and has an 
influential circulation all over the World. This statement sa guaranteed. 

Adcerlisement Rates, dec., forwarded on applicatson to the Publisher. 

TRADE ADVERTISEMENTS tnlended for the current issue must reach the 
Office at latest by Wednesday. Renewals of expiring Advertssementa 
and alterations to standing Advertisements by first post Wednesday. 
Wrapper Advertisements by Tuesday. 

CONTRACTS and other OFFICIAL ANNOUNCEMENTS, AUCTIONS, APPOINT- 
MENTS VACANT AND WANTED, ard all kinda of SMALL. ADVERTISE- 
MENTS are accepted up to 2 P.M. THURSDAY. Zt is requested that 
these be sent in, whenerer possible, not later than Wednesday. 


The Rates for Subscription to “ Tne ELECTRICIAN ” are as under :— 
g YEAR. HALF-Y BAR. QUARTER. 
United Kingdom ... 268. Od. ... 13s. 6d. ... 7s. Ud.) Post free, 
Canada eso. 28s. 3d. ... 14s. 6d. ... 78. 6d. > payable 
Postal Union... ... 30s. Od. ... 168. Od. ... 8s Od. J in advance 
(This charge includes all the numerous Supplementa. ) 


New volumes of “ THB ELECTRICIAN " commence in April and October. 
Vols. I. to LXXII. can now be supplied. Price on application. 


“THE ELECTRICIAN” SERIES OF 
STANDARD ELECTRICAL BOOK 5 


can be obtained of all Booksellers at Home, $n the Colontea, and Abroa:i 


THe ErEcTRICIAN" ELECTRICAL TRADES DiRRCTORY AND HANDBOOK. Published 
&rnually in February, corrected to mid-February. Established 1882. A very 
valuable advertising medium, covering the entire Industry. Subscription price 
(which is received :m advance up to Jan. 3lst in each year for the next following 
e3ition) 10s. 6d. nett, postage (U.K.) 9d. extra. Price, after Jan. 3lst,15s. nett, postage 
(U.K.) 9d. extra. Postage of all copies to Contin«nt ot Furope, 1s. 81. ; Canada and 
India, 2s. ; Australasia and South Africa. 8s. ; United States of America and ot:r 
Countries. 2s. 61. New (1914) Edition now Ready. 

THE MECHANICAL DESIGN AND CONSTRUCTION OF GEgNBRATORS. By R. Livingstone. 
9s. nett, post free 9s. 4d. Now Ready. 

THE PRINCIPLES OF AUTOMATIC TELEPHONY. By W. Atkins. Now Ready. 2s. nett, 
rost free 2s. 2d. 

ERA THEORY or ALTERNATE-CURRENT WorkinG. By Capt. G. L. Hall, R.E. 
s. 5d. nett. 

ELECTROMAGNETIC THEORY. By Oliver Heaviside. Vol. I. Price 12s. 6d. Vol. II. 
Price 12s. 6d. Vol. III. 21s. nett. 

Stupies IN LicuT Propuction. By R. A. Houstoun, M.A., D.Sc., Ph.D. Ss. nett. 

OMMCN BATTERY TRLEPHONY SIMPLIFIED. By W. Atkins. 3s. nett., postage 3d. New 
ard enlarged Edition. 

Evectr'caAL ENGINBERING FOR MECHANICAL AND MINING ENGINBERS. By H. J. S. 
Heather, M.]D.E.E. 9s. nett. 

ELEC-*1C CRANES: THEIR DESIGN, CONSTRUCTION AND APPLICATION. By H. H. 
Broughton, M LE.E. Price 25s. nett, postage 9d. (abroad, !s. 8d.) 

ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS. By J. Elton Young. New Edition 
now ready. Price 10s. 6d. nett, post free 11s. 

Stucents’ Guipg To SUBMARINE CABLE Testinc. By H. K. C. Fisher and J. C. H. 
Darby. Price 7s. 6d. net. s 

AmATEUR WIRELESS TELEGRAPH Desions. By “ Alfrec.” New and enlarged Edition. 
Very fully illustrated. Price 2s. 6d. nett, postage 2d. 

ELECTRIC SWITCH AND CONTROLLING GEAR. By Dr. C. C. Garrard. In preparation. 

THEORY OF THE SUBMARINE TELEGRAPH CABLE. By H. W. Malcolm, D.Sc. /n pre- 
paration. 

Evecteic SwitcH AND ConTROLLING Gear. By Dr. C. C. Garrard. Pt preparation, 

THe MECHANICAL DESIGN AND CONSTRUCTION OF COMMUTATCRS. By R. Livingstone. 
Price 6s. nett. ' 

Erectie MAINS AND DisrRIBUTING Systems. By J. R. Dick, B.Sc., and F. Fernie 
AM. Inst.C.E. Price 10s. 6d. nett, vostage 6d. (abroad, Is.) 

WinEMAN's Pocket Book AND ELECTRICAL ContTRACTOR'S HaNDPOOK. Compiled by 
A. W. Retin; n and W. E. Warrilow. Price Ss. nett. 

LivINGSTONE's Di» GRAM FOR THE EASY CALCULATION OF SHAFT AND Bram DEFLECTIONS 
By R. Livirrstone. 2s. 6d. nett. By post in tube, 2s. 10d. 

-zLECTRIC TRACTION ON RarLways. By Philip Dawson, M.I.C.E, M.LE E. &c. Hand- 
someiy bound; fully illustrated. Price 25s. nett. postage 63. U.K., (abroad 1/5. 

ALTERNATING-CURFENT Motors. By Dr. Rudolf Goldschmidt. Price &s 6d. 

SUBMARINE CABLE LAYING AND REPAIRING. By H. D. Wilxirson, M.LE.E, 15s. nett. 

Evectric BLASTING APPARATUS AND Expeccsives: With Special Reference to QCo!li-ry 
Practice. By W. Maurice. Price 8s. 6d. nett. ; 

Tug Suot-FrRER'z Guire: A Practical Manual on Blasting and the Prevention of Blast 
Ine Accidents ‘n Mines, Quarries, &c. By W. Maurice. Proce 3s. 6d. nett. 

* Tug Evectxician’”” Primers (81 Primers in all, and a Grossary). Singi» Primors 
3d. each post free. In Ore Complete Vol., 10s. 63. nett, or Three Sevarate Vols. (Vol. 1. 
3s. éd. nett ; Vol. JL, 6s. neit; Vol. LLI, 4s. 6d. net), Prospectus free, 

THe ELECTRIC Furnace in IRON AND STEEL Propuction. By John B. C. Kershaw, 
F.1.C. Price 3s. 6d. nett. 

ELECTRICAL LABORATORY Notes AND Forms. Arranged by Dr. J. A. Fleming, M.A. 
F.R.S. Single comes 4d. nett, or in dozens at 3s. 6d. nett. Comot-te S-ts of 50 
Notes and Forms, 12s. 6d. nett. or in strong portfelio, 14s. nett; or "cuni in strong 
cloth, 15s. nett. Spare Copies of Tabular Sheets, Is. per dozen. Portfolios, 1s. 6d. 
each. Sectional paper, ls. per dozen sheets. Comtpletc Prospectus post tres on request. 
These Notes and Forms are kept revised as new rrintines are required, 

Tug PracticaL WIRELESS Suire Rucg. By Dr. H. R. Belcher-Hickman. Price 2s. 6d. 
nett. Kedu.tion on quantity. 

HANDBOOK OF THE ELECTRICAL LABORATORY AND TESTING Room. Very fully illustrated. 
By Dr. J. A. Fleming. Vol. I., 12s. 6d. nett. Vol. IL, 14s. nett. 

LIGHT. RADIATICN AND ILLUMINATION. From the German of Paui Hoener, translated 
by Justus Eck. Price €z. nett, post free és. 6d. 


Further portions of this listoí “THE ELECTRICIAN ” SERIES OF Bocxs appear each wee. 


-= V ——— M ——— — 


ELECTRICITY SUPPLY TABLES AND DATA, 


This valuable set of comprehensive Tables and Engineering Data relating 


to Electricity Supply, to Electric Power (with Maps of Areas), and to: 
Electric Traction on Railways and Tramways in the United Kingdom, the- 
Colonies, and some places abroad, giving details to Jan., 1914, can now 
be obtained complete in handy book form, price 6s. 6d. post free. A com- 
plete Index is included. | 

The above Tables, &c., reproduced in miniature for the pocket, can also. 
be supplied. Size of miniature book 8; in. by 41 in. Includes Maps of 
Power Areas. Price 1s. net, postage 2d. extra. Reduction on quantities. 
for presentation to Trade Customers, &c. 


A SMALL USEFUL POCKET LENS 18 AVAILABLE, PRICE 24. NEY, 


i a a M MM M—————M M ——————————————— 


NOW READYWY. 


Vol. LXXII. of “ THs ErEgcTRICIAN." Bound in Publisher's covers. 
Price 178. 6d. Postage U.K. 18. extra, abroad 2a. 6d. 
Cases for binding Vol. LX XII., price 23.; post free, 2s. 3d. 


THE INDUSTRIAL COMMITTEE OF THE 
INSTITUTION OF ELECTRICAL ENGINEERS. 


The Annual Report of the Council of the Institution of 
Electrical. Engineers this vear contains the important 
announcement that the Industrial Committee has been 
dissolved. The fate of the Committee has been known wn- 
officially for some time, and the Report of the Council has 
been available for the last 10 davs or more, but we have 
thought it best to wait until the Annual General Meeting 
was over before commenting upon this very debatable 
subject so that all the facts might as far as possible be 
before us. 

The Industrial Committee was formed less than two vears 
ago to report to the Council on any industrial matters 
which, in the opinion of the Committee, affected the elec- 
trical industry, and in respect of which the Institution 
might usefully take action. The Committee consisted of 
18 members, drawn from the membership of the Institution, 
at least six of whom were to be members of the Council, and it 
was contemplated that six other persons (not necessarily 
members of the Institution) might be added to the Com- 
mittee. It was thought thet such a Committee might very 
usefully consider many matters of general importance to 
the industry, and great hopes were certainly entertained 
that useful results wou'd follow. 

Unfortunately. a position was reached in which it seemed, 
in the opinion of the Committee, that no useiul work could 
be done. After 14 meetirgs had been held the Committce 


reported to the Council to the effect that an organisation for 


protecting and promoting the interests of the industry wes 
desirabie, but that che present constitution and powers oi 
the Committee were not such as to enable it to perform 
useful work. The Committee, therefore, desired to know 
whether the Council wouid cnlarge the powers of the Com- 
mittee, and " give it the necessary authority effectively to 


carry out the work referred to”; or. alternatively, whether 


the Council was of opinion that the consideration of these 
industrial questions was properly within the province of the 
Institution. The reply of ihe Council was that thev could 


not give anv additoial powers without granting plenary 


authority to act Independently of the Council, It is nut 
stated in the Report whether the alternative request was 
considered. The only conclusion, we think, to be drawn from 
the Report as it stands is that the Committee consider. d. 
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subjects, and wished to give effect to decisions, which the 
Council felt were beyond the province of the Institution. 
and the Committee, therefore, asked for full powers. It is 
obvious that such a request could not be considered, for no 
Council can delegate plenary powers to a committee. 

We come to the question as to what subjects are, and 
what are not, suitable for consideration by a Council which 
desires to act in the interests of the industry as a whole. and 
at the same time to act for the welfare of the Institution. 
In regard to this question we have an indication of the 
feeling of the Council in the Report, where it is pointed out 
that grave difficulties mav arise if questions are deait with 
which involve matters of a political character, or in regard 
to which the interests of the various sections may be in 
conflict. In issuing this warning we think the Council are 
entirely justified. It is obviously impossible to consider the 
interests of one section at the expense of another if the 
Institution is to remain a representative body. It is con- 
celvable, for example, that a certain policy might be very 
desirable in the interests of radiotelegraphy, but quite 
mimicable to the interests of submarine telegraphv. In 
such a case we consider the Council would not be justified 
in supporting the suggested policy, however beneficial it 
might be to the development of radiotelegraphy. Further, 
and we belicve the suggestion has been made, it might be 
urged that electricity supply would benefit by the sup- 
pression of private plants, and that the Council should 
therefore support such a policy. In our opinion, it is 
quite clear that no such poliev could be adopted by a 
council acting for the industry as a whole, though it 
might well b» adopted by a body representing onlv elec- 
tricity supply. 

It may not be generaily known to our readers, but it is 
at least well known to our contemporaries, that the Council 
of the Institution some little time ago had a project before 
them which, though perhaps beneficial to a large proportion 
of the members, wou'd have been distinctly damaging to a 
small section. The facts were brought before the Council, 
and it decided to go no further with the matter. This is 
but an example of the dangers that might result from dis- 
rgarding this policy. Nevertheless, there is no question 
that there are subjects which can be considered advan- 
tageously by the Council, and on which action should be 
saken. We arc, therefore, glad to find, according to the 
Report, that the Council will in future, as in the past, 
vithin the provisions of the Memorandum of Association, 
take such action in respect of legislative or industrial 
matters as may be to the general advancement of electricity 
and its applications, ard will give full consideration to any 
representations made to them, whilst reserving Impariality 
to all sections of the electrical industry. 

Notwithstanding this pronouncement, there have been 
Many statements published to the effect that the Committee 
has done excellent work which the Council has refused 
(0 ratify. Surprise is expressed at the failure to obtain 
Satisfactory results, [+ is pointed out, for example, how 
mprobable it is that a Committee including such men as 
DUDDELL, FERRANTI, HIRST, SIEMENS, MERZ, STANLEY 
and others invariably put forward proposals which were 


unworthy of the attention of the Council. We cannot 
help thinking that it is equally necessary to ask the question 
whether it is conceivable that a Council. including such men 
as DUDDELL, FERRANTI, Hirst. Stemens, Merz, Kixcs- 
BURY, JUDD, RUTHERFORD and others, invariably rejected 
proposals that were for the good of the industry as a 
whole. We certainly do not think it is conceivable. 

It is regrettable that statements of an er parte character 
should have been published. Thev indicate a breach of 
confidence on the part of certain members—which can 
seldom be justified and can receive no effective reply with- 
out some further breach of confidence; and we feel that the 
views expressed must be largely due to misconception. We 
do not doubt that there may be some members of the 
Council who wish to take verv pronounced action in certain 
directions m connection with industrial matters. There 
are probably other members who entirely object to dealing 
with industrial matters, as being beneath the dignity of the 
Institution. It does not follow, that either of 
these extreme views is the view of the Council as a whole. 


however. 


In some directions there seems an unfortunate tendency 
to make attacks on the Council without properly inquiring 
into the grounds for the attack. According to a well- 
known line of Pore, " Wha'ever is. is right.” On the part 
of certain critics, however. the line should read “ What- 
ever is, Is wrong, when the poliev of the Council is under 
It is entirely improbable that members of the 
Institution are bereft of reason as soon as they become 
members of the Council. vi | 

Passing now to specific points, it has been stated that the 
Committee attempted to bring about an agreement between 
the municipalities and the electrical contractors in regard 
to the vexed question of wiring by municipalities. Meetings 
were held with representatives of the bodies concerned, 
and it is stated that they agreed upon a compromise. 
When, however, the Committee reported to the Council, the. 
latter declined to associate itself with such '* sordid details " 
as the payment of trade discounts, &c. and thus the nego- 
tiations were brought abruptly to an end. 


discussion. 


On the face of 
because if an 
agreement had been reached it would surely have been 
carried through without anv further action on the part of 
the Council. 


it the statement seems somewhat curious, 


We gather that something more wis needed. 
Whether a little more pressure was required on one side or 
the other we do not know, but we think it is evident that 
the statement as 1t stands is not a full statement of the case. 
Similariy,it has been stated that the Council stifled the dis- 
Ur. KLINGENBERG’S Paper dealing with elec- 
tricity supply in largo cities, 
is NO Justitication for. 


cussion on 


So far as we are aware, there 
ma fülement. That ony very little 
discussion took place is fully reeogaised, but it was only 
natural under the circumstances that those who are most 
closely identified with electricity supply in London should 
have refrained from taking part in it when fu.ure develop- 
ments were so uncertain, This diffidence was not a trait 
which could have been removed by the Council. 

Some ligat is thrown on this subject by the remark 
made at the annual general meeting bv Mr. Huco Hirst 
who was Chairman of the Committee. and also by what mav 
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“be described as an official statement which he has sent 
'for publication in the “ Journal.” Firstly, attention is drawn 
to the very great limitation that is imposed if politica) 
matters are to be avoided. It is pointed out that every light 
.and power concession in this country has to be granted by 
Parliament, and thas something like 400 municipalities 
are owners of electricity supply undertakings ; consequently, 
questions of electricity supplv lie in the danger zone. We 
can scarcely think, however, that questions are lacking 
which need not be regarded as political. A subject does 
not become political simply because it depends upon Par- 
liamentary action. If this were the case the Council would 
scarcely have had a Parüamentarv Committee for some 
vears, whose work, bv the wav, was taken over bv the 
Industrial Committee upon its formation. Secondly, Mr. 
Hirst points out that the Council are unwilling to disre- 
gard the interests of any section of its memoers, in which 
policy, as already stated, we feel that the Council has taken 
up a sound attitude. Thirdly, it is stated that many mem- 
bers of the Council feel it undesirable to deal with questions 
of finance, and, fourthly, that some members of the Com- 
mittee believed there would be great advantages in inspiring 
publicity in certain directions. In regard to these points, we 
.do not see any reason why the Council should not deal 
with matters of finance when associated with broad ques- 
tions, nor does there seem any great objection to inspiring 
publicity, though this is probably a question which should 
be considered upon its merits in every given case. It is, 
of course, difficult to lay down general laws or to pronounce 
upon a policy when one of the parties is silent. We think, 
however, it might be well for the Council to take a rather 
broader view of some of the questions that appear to have 
been raised, and this withoutin anv wav departing from the 
principles which they consider essential. It might indeed 
be an advantage if the Council adopted a little publicitv 
on its own account and directed more forcible attention to 
itsown work when dealing with matters of public interest. 

It was very noticeable that the attendance at the general 
meeting was quite small. Considering the importance of 
industrial questions, we are surprised that there was not 
a larger muster of members on this occasion to inquire 


into the fate of the Industrial Committee. If we may 


judge by the analogous case of annual general meetings of | 


public companies, we can only conclude that members, as a 
whole, are satisfied that the Council is acting wisely. We 
only hope that the Council will not assume that members 
are so far with them as to feel that it is unnecessary to dea] 
further with industrial matters. We are not of that opinion. 
Indeed, we feel that the Council should be continually on 
the watch, and should make a point of dealing with these 
industrial matters, provided always that thev are not 
political, and that they do not adversely affect any particu- 
lar section of the industry. We should, therefore, have 
been glad if the Council had given some further indication 
that thev intended to deal with these matters bv means of 
a new Committee, not, perhaps, entirely on the lines of the 
l5*e Industrial Committee, but on lines which would never- 
heless ensure that careful attention would be given to this 
most important side of electrical development. 


REVIEWS. 


(2oples of the undermentioned works can be had from THe ELectrician Offices, post 


free, on receipt of published price, adding 3d. for books publisned under 2s. Add 
10 per cent. for abroad or for foreign books.) 


— Aa 
Blectricitv in the Service of Man. By R.M. Watwsrry, D.Sc. 


Vol. IL, Section 1. (London: Cassell & Co.) Pp. vi. + 686. 7s. 6d. 
net. 


This well-known book has been completely re-written and 
has been so enlarged that it is now to comprise several volumes. 
We have previously reviewed Vol. I., in which the principles 
of electrical science are dealt with, and also the historical 
aspect of electrical technology. In the volume under review 
we have the Technology of Electricity—that. is. “ an account 
of the details of the methods bv which the principles, already 
described, have been, and are being, apphed m multifarious 
directions to the needs and necessities of mankind.” The 
book is divided into four chapters; (1) Contmuous-current 
Generators ; (2) Alternators; (3) Generating Stations: (4) 
Continuous-current Motors. Further volumes are promised 
dealing with other branches of electrical enyineerme, both 
heavy and light. 

The volume under review is, for the most part, a description 
of the construction and operation of a great number of machines 
and stations of various types and sizes. The descriptions are 
accompanied by a very generous supply of diagrams and 
photographs. These are not confined to electrical apparatus, 
but include gas producers and water-power installations. 

Most of the book is purely descriptive and might almost be 
called semi-popular, but the author is occasionally tempted 
to go a little deeper into phenomena associated with the 
operation of the machinery described, and on these excursions 
he is not always on such firm ground. The pages devoted to 
the wave form of alternators struck us as being very unsatis- 
factory. Oscillograms are given of the P.D. wave of a machine 
which, we are told, has 15 slots per pole per phase, and. unless 
the reader knows sufficient about the matter to suspect that 
this may be a mistake, he is not likely to get very clear 1deas 
from the explanations which follow. "The author evidently 
regards the causes of the harmonics as mysteries past. finding 
out, for “the fifth harmonic the writer believes to be due to 
the three-phase grouping." “ The twenty-ninth harmonic 
is not so easy to explain, but the author believes it to be . . . . 
produced as these slots pass through the leakage field between the 
poles.” The italics are ours. 

The following explanation of the twenty-ninth harmonic 
is also very unsatisfactorv, " For reasons given elsewhere, 
the harmonics produced must be of an odd, and not of an even, 
order, and each of the 15 teeth tends to produce a complete 
oscillation. Since the conductors are bunched, and there are 
boundary effects to take into account, the nearest harmonic 
is the twenty-ninth, since 29 is the nearest odd number below 
30, for it is diflicult to see how the periodicity could exceed 30 
bv one or a small number of periods.” 

It it he merely a matter of faith, we beliere we could as 
readily believe in the thirty-first as in the twenty-ninth har- 
monic, but looking at the matter from the lower standpoint 
of mere fact, it is evident that 30 open slots per pole-pair will 
cause an E.M.F. having a frequency of exactly 30 times the 
fundamental, and measurement of the actual period of the 
oscillation in the wave-form will prove this to be so. As the 
curve goes through the zero point of the fundamental. how- 
ever, there 1s a hiatus in the curve so that the two half-waves 
are similar. 

What evidence is there for the next statement that ` the 
oscillations having been set up, may be expected to persist ` £ 
None, unless we are very much mistaken. 

It must be pointed out, however, that the section thus 
adversely criticised, occupies only five pages out of a total of 
nearly 700 pages. The standard of the book, as a whole. 1s 
really excellent and it can be safely recommended to all, 
whether students or engineers, who require a general knew- 
ledge of the construction and operation of electrical machinery. 


G. W. O. Howe. 
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"Binfübrung in die Elektrotechnik. By Orro Natrz. (Leipzig: 
J. A. Barth.) Pp. viii.--415. M.10.. 


This new addition to the already abundant literature 


devoted to the introduction to electrical engineering has been 


compiled by Herr Nairz from the late Prof. Slaby’s lectures at 
Charlottenburg. With one or two exceptions, the book is good 
all through, but we cannot find anything strikingly fresh. The 
space allotted to high-frequency currents, such as are employed 
in wireless telegraphy, is larger than is customary in works of 
this kind (it extends over 74 pages out of the 415) ; but perhaps 
this is not to be wondered at if we bear in mind that this 
subject was Prof. Slaby’s chief work. On the other hand, the 
important subject of single-phase commutator motors 1s dis- 
missed in five pages, while polyphase commutator motors are 
not mentioned at all. 

The symbols used do not seem to be explained, and since 
sometimes two suffixes are employed, one above the other, 
they are rather difficult to follow. In some cases, also, the 
suffix is printed on a level with the symbol, and in the same 
type, which is again confusing. 

In the theory of transformers, the method is used of vec- 
torially subtracting the flux produced by the secondary M.M.F. 
from that produced by the primary M.M.F. in order to obtain 
the resultant flux, an error for which teachers are as often to 
blame as students. The resultant flux in any transformer can 
only be obtained from the geometric sum of the primary and 
secondary M.M.F.s. Fig. 124 shows the conductors in the 
slots of a direct-current machine, and omits the insulation 
between the top and bottom coils. Although perhaps this 
omission will be obvious to most readers, it might be misleading 
to the student. 

On the whole, the work is quite on a level with most of the 
books already published on this subject. R. G. J. 


THE NOMENCLATURE AND DEFINITION OF PHOTO- 
METRIC MAGNITUDES AND UNITS.* 


BY A. P. TROTTER. 


Summary.—The author discusses critically certain proposals made by a 
‘Sub-Committee of the Illuminating Engineering Society of New York 
regarding the definition of certain photometric magnitudes. The 
-question of the best symbols to use for these magnitudes is also dealt with. 


-At the Baltimore Convention of the Illuminating Engineering 
Society of New York, on October 24, 1910, a report was submitted 
by Prof. A. Blondel, Dr. A. E. Kennelly, Prof. E. L. Nichols, Dr. E. B. 
Rosa and Prof. C. H. Sharp, members of a sub-committee on photo- 
metric units. After holding many meetings another report was 
presented in December, 1912, submitting certain definitions to be 
tentatively adopted. The object of the present Paper is to examine 
these definitions and to elicit some discussion on them. 

The first and fundamental quantity chosen by this committee is as 
follows: ** Luminous flux is radiant power evaluated according to its 
capacity to produce the sensation of light." The natural and obvious 
quantity would seem, to most of us, to be “ candle-power." This 
‘comes as the seventh quantity, and is defined: ‘ Candle-power— 
luminous intensity expressed in candles." This sends us to 
“ luminous intensity," the fourth in the report, and is thus defined : 
“ The luminous intensity of a point source of light is the solid angular 
density of the luminous flux emitted by the source in the direction 
considered ; or it is the flux per unit solid angle from that source.” 
None of these are simple and the last appears to be a rather complex 
Guantity, especially to anyone who knows little or nothing about 
sohd angles or flux, but who thinks that he knows what is meant by 
" candle- power.” Twenty-four years agot I wrote, `“ Light being 
an expenditure of energy, candle-power is an accurate term, since 
It is the measure of the rate of expenditure of energy." To this it 
may be answered, “‘ Why drag in energy ? " Light is defined in most 
dictionaries and encyclop:edias subjectively, as in the first definition 
of the U.S. Report of 1910: * Light is the stimulus produced by 
radiation, which excites vision." But light may also be defined 
ohjectively, The sensation of light is a subjective aflair to which 
magnitudes and units cannot be applied. It is one of the elementary 


* Paper read before the Illuminating Engineering Society. Slightly 


< oreviated. 
T Proceedings " Institution cíCivil Engineers, Vol. CX., p. 69. 
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principles of photometry that the only ratio that can be visually 
determined is that of equality. The term “ candle-power " is used in 
two senses. In one sense it connotes an abstract idea like area or 
pressure, and in the other it is a vector quantity and denotes a detinite 
physical magnitude. In the former sense it is synonymous with 
" luminous intensity," but has taken such a hold on the English 
language that it is difficult to get rid of it. In the latter sense, the 
name of the physical unit of luminous intensity, the “ candle," may 
often be substituted for '* candle-power." Prof. A. Blondel shudders 
not only at our expression “ candle-power," but at our use of 
" candle " as a physical unit. ''Itis as unscientific,” he writes, "' to 
call the unit of intensity ‘ an international candle’ as it would be to 
call the unit of E. M.F. an ‘international battery,’ or the unit of heat 
an ‘international stove.” This intensity, or strength. or power. 
or rate of emission of light is a simple vector quantity, although in 
some cases, such as in a thick mist, or in the upper part of a lighted 
candle, the direction is not possible to define. Assuming a sensibly 
transparent homogeneous medium, and à point source, the direction 
is radial to the source and the unit of intensity is thet of one © candle.” 
This, on account of its simplicity and its primary character, has 
strong claims to be regarded as the fundamental unit in photometry. 

The expression “ intensity " deserves some consideration, In the 
vocabulary of the Nomenclature Sub-Comim ttee of the British 
Electrotechnical Committee it is observed that * there is an increasing 
disposition to restrict the use of the word * intensity ' in English 
physical science to a ratio, the denominator being an area. The 
older meaning was synonymous with strength.” — According to the 
admirable logic of French thought, an electrico current is a 
phenomenon. An ampere is not the unit of current, but it is a 
physical quantity and is the unit of the intensity of the current. In 
English we feel no necessity for the introduction of the word intensity. 
and we express the magnitude of an electric current in amperes. 
These different usages, however, do not seem to afford a reason for 
defining luminous intensity or candle-power as the solid angular 
density of the luminous flux emitted by the source. I have shown in 
my book on * Illumination" that rainfall may be measured as a 
volume, or as an area of vertical section (as 1s usual in gauging the 
flow of a river), or simply as a height. The first way employs three 
dimensions of water and two of land ; the second suppresses one of 
each of these dimensions and leaves two of water and one of land ; 
the third again suppresses one of each of the dimensions and leaves 
one of water and a mathematical point of land. There is no water 
left. True, but this is no objection, for the magnitude is not one of a 
quantity of water but of the intensity of rainfall. Another analogy 
into which the concept of a solid angle may be introduced, if we 
please, is afforded by a spherical vessel containing gas under pressure. 
Owing to the kinetic energy of the molecules a pressure is exerted 
on the sides of the vessel. A solid angle, having its apex at the 
centre of the vessel, and subtended by ] sq. in. of the internal 
surface of the vessel, may be considered, and it may be found that 
a pressure of 140 lb. is exerted on this square inch. This is a con- 
venient mode of expressing the pressure. But the intensity of this 
pressure is exerted at every point on the spherical surface, measured, 
it is true, in pounds per square inch, but not needing a square inch, or 
indeed a surface of any conceivable magnitude, for it may simply be 
expressed as a pressure of 10 atmospheres or 300 in. of mercury. 
Similarly, the idea of a solid angle may be dismissed in considering 
the luminous intensity of à source of light: tbe idea of flux density 
imports redundant dimensions. It may be said that here is a false 
analogy. Our practical unit is the pound, not the pound per square 
inch. True, but Everett furnishes the answer—it is a question of 
convenience, and the fundamental units should be easy of detinition 
and of simple dimensions. The relation between a lumen and a 
candle-poweris a mere matter of arithmetic. The choice of luminous 
intensity or candle-power for the fundamental magnitude defers the 
concept of flux and solid angle until these are wanted. 

The magnitude of second importance, but coming tifth in the list 
of the Committee, is © illumination." — TPhisiSdetined : * lunmination 
on a surface is the luminous flux-density over that surface or the Hux 
per unit of intercepting area." Secing the great industrial import- 
ance of describing, specifying. calculating and measuring illumination, 
and secing, too, that the units foot-candle and Metrekerze are well 
established, it is unfortunate that a detinition of this quantity should 
be proposed which is so difficult for a layin in to grasp. To under- 
stand what is meant by illumination, let us not generalise about 
the concept. but go straight to the units by which it is always 


measured. Illumination consists of two factors, caudle-power and 
distance. The British and U.S. unit is the foot-candle. [t is then 


illumination received from the source of one candle-power falling 
perpendicularly on a surface at a distance of 1 ft. from the source. 
The U.S. definition —" Illumination, on à surface, is the Juminous 
flux-density over that surface, or flux per unit of intercepting 
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area ^ —and the definition of the unit, * Lux, a unit of illumination 
equal to one lumen per square metre," sends us wandering over the 
definition. of flux density and its unit—" Lumen—the unit of 
Juminous flux, equal to the flux emitted in a unit solid angle (stera- 
dian) by a point source of 1 e.p. To this is added a footnote. " A 
uniform source of one candle emits four lumens.” The definitions, 
which are quite unintelligible to a layman who has not given some 
consideration to the concepts of flux and solid angle (the term 
“steradian " is practically unknown in Great Britain), contain 
dimensions which are not logically necessary and which give rise to 
the complication. The lumen, originally introduced by Prof. 
Blondel, is a very important unit, but it should be a derived one, just 
as a unit of volume is derived from the unit of length. In dealing 
with light, as with magnetism, we cannot avoid 4r and the solid 
angle, One course is to embody 47 in a unit. the other is to wait until 
We meet it, and a good deal can be done in photometry and illumina- 
tion before this necessity arises. The introduction of a solid angle 
and an intercepting area is as tautological as speaking of a horse- 
power-hour per hour, Assuming that a mental picture of the unit 
solid angle is formed with a candle at the apex, these definitions 
further demand the conception of an area of ] sq. ft. equidistant at 
all points from the apex, forming part of a sphere; otherwise the 
illumination would not be uniform. ‘Phe simple foot-candle defini- 
tion demands only the mental picture of a candle and a small surface 
facing it, which, if fairly small, sav the size of à penny, may be flat. 
for the illumination at the edge of such a dixe received from a theo- 
retical point source will be 0-996 of the illumination at the centre, 
that is to say, practically uniform, This conception of the unit of 
illumination makes for economy of thought. 


It is highly satisfactory that the " candle,’ a definite physical 
quantity measurable to a fraction of I per cent., has been agreed upon 
bv the authorities in the United States, France and Great. Britain, 
but so long as the Hefner unit js also regarded as a unit of intensity 
of illumination it is not wise to use the terms lumen and lux without 
qualifying them as candle-Iumen, Hefner-lux, &e. The metre- 
‘andle will naturally be used in countries where the metric system is 
in common use, but since a metre is so nearly equal to the square 
root of 10 ft.. l foot-candle is equivalent to 10:76 metre-candles, or 
for most practical purposes to. 10 metre-candles. The effort to think 
of a lumen per square metre of the surface of a sphere of 1 metre 
radius is reduced by the proposal of a unit to be named " phot” 
where the illumination is one lumen per square centimetre. This 
would be very high illumination and the " milliphot," or one- 
thousandth of a lumen per square centimetre, is of a practical 
magnitude, 1-076 milliphots being equal] to 1 foot-candle. It does 


not seem likely that this will " eateh. on ^ in this country. The 
name " érposure is suggested in the U.N. report for the product of 
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illumination by time. Prof. Blondel has proposed the name “ phot- 
second ^ for the unit. The " bongie-metre-second " was adopted at 
the International Photographic Congress at Brussels in 1891, but 
little has been heard of it. Useful as it might be for photography, it 
seems a pity to Rive it a name with so narrow an implication. It 
might be called "" quantity of illumination.” Prof. Blondel recom- 
mended, some years ago, the " lumen-hour " as a unit on which 
commercial contracts for lighting should be based. 

The next term on the list is brightness. This word is used in two 
senses, emissive brightness of a source of light, and reflective bright- 
ness of an Illuminated surfac--. The U.S, detinitions relate apparently 
only to the former. Brig: tess of an element of a luminous surface 
from a giren position is the i xvnipous intensity per unit area of the 
surface projected on a plane perp ndicular to the line of sight, and 
including only a surface of dimensions negligibly small in com- 
parison with the distance of the observer. It is measured in candles 
per xin centimetre of the projected area, ‘` Normal brightness of 
an element of a surface (sometimes called specific luminous intensity) 
is the ratio of the luminous intensity of the clement taken normally 
to the surface of the clement, and is expressed in candles per square 

centimetre, Perhaps. this. refers. to secondary brightness of a 
diffusive reflector. If so. there seems to be no need for restric ting it 
to the normal direction, Such reflectors are very useful in other 
directions. The pith of these two definitions is that brightness is 
fo be expressed in candies per square centimetre. The rest, and the 
equations which are given in the report, explain how the definitions 
are apphed. Emissive brightness, when not expressed in candles 
per square inch, has hitherto been given in candles per square 
millimetre; the brightness of the crater of à carbon are is about 160. 
and of a candle fame about 0:39 candle per square millimetre. This 
quantity is éclat intrinsique in French, or primare Helligkeitseinheit 
(P. H.E.) and Helligkeit in German, We have a similar word. 

brilliance.” but. like the French word clarté, it is not used as a 
scientific term. We have another word, | luminositv," but that has 
been used by Abney and others in connection with the Spectrum. 
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Brightness has another and very important meaning for which the- 
term " surface brightness " or " secondary brightness ` is sometimes 
used: the German equivalent is Fluchenhelle, or sekundare 
Helligkeitseinheit (S.H.E.). A perfectly white unpolished surface 
of un area of m square feet receiving an illumination of 1 foot-candle 
becomes a secondary source of illumination equivalent to ] candle 
normally, and has a hemispherical candle-power of 1 half-candle. 
but this reflective brightness i is generally expressed and measured in a 
different way. It is of great practical importance that © surface 
brightness " should be recognised as a definite and ace urately 

measurable physical magnitude, whatever name is given toit. [tis 
a compound quantity consisting of two factors, illumination and the 
coeflicient of diffused reflection. Several practical instruments with 
which industrial photometry is carried out depend entirely on the 
measurement of brightness. Sometimes the object is not to measure 
brightness, but to measure illumination. For this purpose a piece of 
white card or unpolished celluloid is used. When this receives an 

illumination of 1 foot-candle and is observed through the instrument. 

the brightness is found to be equal to the brightness of a screen 

contained in the instrument when I foot-candle is indicated on the 

scale, The instrument being calibrated. by experiment, measure- 

ments of illumination may be made with it. But this unit reading 

does not correspond with the true unit brightness. The card. or 
celluloid retleets only about 80 per cent. of the light incident on it sin 

other words, its coefficient of diffused retleetion is about 0-8 or its 
albedois O8. If this is measured, the coefficient of diffused reflection 

of other surfaces receiving the same illumination may be directly 

compared, A knowledge of this coefficient. for different: coloured 

paint, distemper or wall paper is of great practical importance. This 

coefficient is the next term defined. 

Coefficient of Reflection —" The ratio of the total luminous flux 
reflected by a surface to the total luminous flux incident upon it. [t 
isa simple numeric. The retlection from a surface may be regular, 
diffused or mixed. In perfect regular reflection all of the flux is 
reflected from the surface at an angle of reflection equal to the angle 
of incidence. In perfect ditfused retleetion the flax is reflected from 
the surface in all directions in accordance with Lambert's cosine 
law. In most prectical cases there is a supposition of regular and 
diffuse reflection." This is an excellent statement of the matter. 
It is analogous to transparency which is regular or to translucency 
which is diffuse. In measuring regular transparency, such as that of 
neutral tinted glass, it is sufficient to place a specimen in the path of a 
beam of light and to observe the effect upon the apparent candle- 
power of the source. But attempts to measure the absorption of 
ground glass and opal glass in this way have often led to the publica- 
tion of erroneous results. The light scattered over a hemisphere 
must be taken into consideration, samples must be measured at 
different angles, and the whole sum must be calculated. In doing 
this, by any of the well-known methods, such as that of Kennelly or 
Russell's moditication of Rousseau's curve, the tlux over 2m is implicit. 
but we deal with candle-power all the time. Dr. W. E. Sumpner in 
his measurements of diffuse reflection and transmission* worked with 
the Hux, with the result that his Paper can only be read by those who 
have a good working acquaintance with integral caleulus, Since 
surface brightness consists of the two factors, illumination and the 
co-efficient of reflection, and since brightness can be accurately 
compared and illumination can be accurately measured, this coeflicient 
may be deduced without measuring tlux as such, and without intro- 
ducing the lumen into the work. It is desirable that a distinetion 
should be observed between the coefficient of ditlused retlection of a 
substance and the summation factor of repeated reflection, In 
both cases it is desirable that the true coefficient or factor should be 
used, and not the arbitrary one which assumes that a certain card is 
perfectly white. In predetermining the result of a case of indirect 
lighting where the lamps are hidden and where a cove or ceiling 
becomes a secondary, and the only source of light, its value in a 
direction normal to the surface is its true brightness divided by m. 

The U.S. report contains a number of terms such as primary 
luminous standard, reference standard, working lamp. and others which 
have fairly self-evide nt meanings. Mean» horizontal candle- power of è 
lam p is defined as “ the average candle-power in the horizontal plane 
passing through the luminous centre of the lamp. It is assumed hers 
that the lamp (or other light source) is mounted in the usual manner, 
or, asin the case of an incandescent lamp, with its axis of symmetry 
vertical” — " Mean spherical candle- power of a lamp—the average 
candle- power of a lamp in all directions in space. [t is equal to the 
total luminous flux of the lamp in lumens divided by 4r. Mean 
hemispherical candie- power of a lamb (upper or lower) the average 
candle-power of a lamp» in the hemisphere considered, It is equal to 
the luminous flux emitted by the lamp in that. hemisphere divided 
bv 27 These three definitions are of great practical im portance, 


: Philosophical Magazine, “NANNY. 1893. 
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ard, being practical, the corollary about flux, for it is nothing but 
- eorollery, might have been omitted. In the case of all gas mantles 
and clectric glow lamp3, except perhaps those with a conica! arrange- 
ment of filaments, the mean horizontal cand'c-power is a definite 
tem and the onc which will natura!ly be used by mxnufacturers in 
testing and marking, since it is generally tho maximum. It would be 
difficult to induce them to usc the mean svhcrical candle-power a3 an 
ordinary description cven if any good re230n could be found for 23k- 
ing them to do so. The present fashion of rating clectzic glow lamy3 
in watts is a step in this direction, for the watts maza nothing to the 
lcyman, but if you give him the watts per candle you must give him 
horizonte] or mean spherical candles. In the casc of «rc lemps the 
man horizontal candle-power is practically use!ess, and the choice lics 
between spherical and hem‘spherical ; for the m»ximum cand!c-power 
which used to be given in a plain, commonseaso way is not likely to 
be revived. It is not much usc for theoretical mon to dictate to arc 
lam> makers how they shall describe their goods. All that can be 
donc is to settle the definitions, and to invite them to azrcc upon som? 
common usege. It is som2what characteristic of the U.S. report 
that it defines the “ spherical reduction factor of a lamo " s “ the 
atio of the mean spherical to the m san horizonte! czadle- powc:z of the 
lamp,” and sends the reader to a footnote, which informs him that 
in the case ot & uniform point source this factor would be unity, which 
is fairly obvious, and for a stzaight cytindrical filam?at obeying the 
cosine law it would be 7/4, lcaving him to work out thc veluc 0-785398 
toas many place as he likes 03 his shirt-cuff. 

Symbols.—]t is gerc-ely ossumod that there is an intimite con- 
nection between nomenclature or the drafting of definitions, end the 
symbols which ere used to represent the term3 end quantitics, but 
there is no conncetion... To define a term clearly, comp'etoly and 
concisely is a matter of comorchension of the moaning and cf 
logical expression. To propose a symbol reeds but a supcrficial 
acquaintance with the term to which it is to be applied, and logic 
interferes rather than helps, for general ru!cs in symbology always fail 
es soon as they arc propounded. The kost way to start on the 
question of symbols is to have a good acquaintanc> with the usage of 
th? leading writers who cmploy them, for som> use few oz none. By 
aimost universe! consent, candle-power or luminous intensity is 
represented by I, except by Germans, who do th»ir best with J. The 
use of cp or c.p. is impossib'c in a mathematical exp:zcssion, but it is 
useful as g contraction, though it is purcly English. The symbol I 0, 
the @ being used to distinguish it from 2 zero, has been suggested 
by Continental writcza for m^an spherical candle-powe?, Ig for m^sa 
lemisphezeal candle-powcz in the lower hem sphere, and Ig for 
the uppe’ hem'spheze.: The English contractions, MSCP, MHSCP, 
are very usciul, though they cannot be used in mithemitical work. 


The symbol T, has been suggested for me2n horizontal candle-power, | 


ard J-K or H < for a Hcfrerkerze, but it is hoped that the distinction 
Letween this and the candle-power will soon disappear. The sym ol 
for illum'nation adopted by miny writers is E. A difference of 
opinion crises about flux. The small Greek c has been suggested 
by the Verband Deutscher Elektrotechniker and the Verein von Gas 
und Wasserfachminnern, but the International Electrotcchaical 
Commission in their provisional- rules recom-nend thet small Greok 
letters should be reserved for angles. Of such letters, p, 0 aad w arc 
frequently cmployed for that purpose, and the I.E.C. propose the 
cap:tal $ for magnetic flux, with the alternative of scrips or s2ns-co-if 
or clarendon F. The U.S. report suggests 23 ordinary F or v, aad 
further propose, in order to avoid possibility of confusion w:th 
electrical symbols, that symbols for photomot-icz! quentitics should 
be derived exclusively from the Greok elphabct, ellocating r for 
luminous intensity and B for illumination, Tho I.E.C. cdop* the 
italic for clectric current, it being custom iry to print msthem «tics 
In italics. The B for illun nation is a bad choics, for there is no 
difference between the Greek and the Roman letto. 

The nomenclature of the chicf photom-triez! terms is rips for 
settlement. Every foreigner who esn icad Engiish should know 
what we mean by the word illum nation, end every English-spe2king 
min who can read French and German should know what is m^aat 
by éclainment and Beleuchtung. Itis first rcecisary that these terms 
should have « well-defined mooning, ond thet this should mest with 
general xeceptance. This is one branch of science in which origin uity 
is not wanted ; the word-coiner is too often è crank and s nuisance. 
Photometry and illuminating enginecring have not sprung suddenly 
on the world like wireless signalling and flying. In such work the 
inventors must produce words to describc their discoveries and in- 
ventions. But we have a litersture cf a hundred yers behind us. 
It should ke our object to record what appears to be the geacval usage 
of the day rather than to guide the scientific litevature of the future. 
In this Paper the intention has besa to make for lucidity and sim- 
Plicity, without loss of accuracy, and thus to render the literature 
of the subject intelligible to a wider section of the public. 
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DISCUSSION. 


press home a point which the author had m2iely touched upon in the 


[4 


Mr. C. C. Paterson (N.P.L.), in opening the disoussion, wanted to . 


Paper—viz., the us? of the term oandle-power to express two meanings. : 


The term was used to express conception of luminous inteasity, and 
was also used—wrongly he thought—to express the numerical value of 
the source of light. Strictly speaking, in the latte: cass, they should 


speak of a candle-power of so many candles, which was equivalent to . 
He entirely disagreed with , 

On the contrary, . 
He considared that : 


speaking of a current of sb many amperes. 
the author that the idea of flux was an obscure one. 
the ordinary person's idea of light was simply a flux. 

the adoption of th» suggestions put forward would b» introducing an 


entirely new system into science, and befoze they decided to do that they - 
The us» of th» term ` 
luminous intensity did not sem a satisfactory expression as a synonym * 


should have vezy good grounds indeed for doing so. 


fo: candle-powe:. Luminous strength was not a bad expression, but if 
it was possible to say the luminous capability of a source was s» many 
candles, then they had the whole idea. He did not like the term luminous 
flux density over a surface, which conveyed the idea that the flux was 
piling itself up on the surface, and would lead the ordinary man astray 
rather. He suggested that a better expression would b» “intensity of 
flux incidence on a surface," which left out all mention of d^asit y. 

Mr. Haypn Harrison thoroughly agre» with the whole of the Pape, 


but considered that great difficulty would be experienced if they had to ` 


try and explain things to the ordinary individual in flux and lumens. 
To his mind they would have as much difficulty in removinz the term 
“ candle-power " as the mechanical engineer would have in removing tho 
term " hors2-power.” He did not think that the lines on diagrams were 
intended to indicate flux. 


Mr. F. W. GoopenovucH suggested the use of the term ^ luminous 


power," which would be nearer to the commonly accepted expression 

of candle-power and would be mo’: exact. 
Prof. W. C. CLINTON agreed with Mr. Paterson that. poople thought 

of luminous flux more than they did candle-powe”. | 
Mr. K. Epacumsr said thate# was not quite clear f:om the Paper how 


` 


far the suggested change of d»finitions would really affect the man in ths. 


street, who, of course, was the man to be coasiderel. If they might 
still speak of a lamp as having so many candles, and if they had to fit: 
their definition of surface brightness to so many, candle-power to a 


square inch instead of foot-candles, and if that was all the diffezence, . 


then he did not think that from the practical point of view the matter 
was so very important. Personally, he would prefer to begin with 
candle-power, in spite of Mr. Patezson's idea of the flux poster. 


Prof. J. T. Morris strongly agreed with Mr. Trott»r on th» question of . 


simplicity, becaus» he believed that it held back the d»velopment of 
a subject very largely if the man who had to us? th» subject did not 
understand the meaning of the units. Mr. Paterson had rather carried 
him (Prof. Morris) with him in his idea about flux. 


Prof. S. P. THompsos azresd with one of the speakers that tothe ordinary l 


mind intensity conveyed a different idea to that of density. There were 
undoubtedly some words in Mr. Trotter's Paper, taken from the American 
source, which certainly might be made clearer. 1t would take a great 
deal of time and study to change the present practice, because it would 
change their mode of thought, and they would no longer have a concret: 
thing as a standard to rely on. Supposing, for instance, they took a 
10 lumen lamp; how many candle-power was that ? He would lewe 
them to calculate it out. There had be2n some discussion about the 
difficult term " emissive brightness," or "illuminative value," but 
personally he would prefer to us» * luminosity.” 


-a ow 


Mr. A. P. TnoTrEa, in reply, said he had been extremoly interested in 


the discussion, and, although he did not profess to have been converted 
by it, yet he had to admit that Mr. Paterson had mad» a very good cas? 
for the two-fold aspect of the question—viz., the aspect from the point 
of view of the public and from the point of view of scientific men talking 
tozether. 5 y 
aspects, the scientific and the international, and he had assumed that 
the scientific basis was to be adopted ; but he, the speaker, thought that 
fo? commercial and practical engineering uses it would be a pity to con- 
fus> the public, and other people extremely technical in their own way, 
such as architects, with units and definitions which were a little difficult 
to grasp. Prof. Blondel had spoken of the absence of any distinction 


between any kind of brightness and the word luminosity had been. 


applied to that, and was no doubt a good expression. On the other 


hand, illuminating power or value had been suggested, and although - 


He 


power could be advocated, value was perhaps the bettor of the two. 
was still of the opinion that * lumen" should have a permanent place in 
their list of definitions Mr. Patezson's " intensity of flux incidence on a 
surface" was very good, while the expression of Mr. Goodenough’s 
t luminous power ` showed that many of them were thinking in the 
aime direction, and it would be a good thing to arrive at some under- 
standing. Prof. Clinton held with Mr. Paterson that the flux was more 
simple, and from a mathematical point of view it probably was; and. 
after all, when they were dealing with problems which had to be con- 
sidered mathematically and scientitically discussed, they would us: the 
lumen perfectly freely, but there were. no doubt, som? people who world 
stick to candles whatever else was used. 

Prof. A. BLONDEL, in a written communication, said that Mr. Trotter 
seemed to be committed to a cons2-vative outlook which was somewhat 
in contrast to that adopted by the Amezicin Society, and by societies in 
foreign countries. The views of the American Society had been officially 
accepted by the Société Fran;ais» d» Physiqua This Society aimed at 
establishing a system of photometric units and symbo!s which shoald ba 


G 


They would remember that Prof. Blondel spoke of two- 
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both scientific and international For this reason it had been impossible although we dealt with Mr. Patchell's criticism at the time, 


tó adopt the word ‘ candle power," which was completely unknown in 
Anglo-Saxon countries other than England. Any system adopted should 
be in advance of its time, and should provide engineers with scientific ideas 
of illumination and conceptions in harmony with the prozress in other 
branches of physics. The conception of flux was so convenient in 
practical lighting problems that it was hardly possible to define illumina- 
tibn in the scientific manner without recours: to it. By adoptiag this 
scientific conception it was unnecessary to draw a distinction between 
primary and secondary brightness, and this sscond factor introduced 
inconvenient and useless complications and was quite unjustifiable. Ft 
was, however, necessary to distinguish bet ween the brightness ina direction 
perpendicular to the surface and brightness in oblique directions. 

Dr. Lovis Beur, in à written communication, said that he did not 
believe in adopting a new unit or symbol until it bocame vitally necessary 
to & common understanding of the subject. Regarding the double 
definition of brightness these were not just what Mr. Trotter indicated. 
Brightness was used to denote the luminous intensity of the projected 
area of the surface considered, taken just as it was found from the 
position of observation. Normal brightness was the corresponding 
intensity normal to the element of the surface considered. The first 
definition was the only one ordinarily used in specifying the intrinsic 
brilliancy of a source as seen. The second definition was the theoretical 
intrinsic brilliancy considering the normal surface only, and had very 
little practice bearing in ordinary usage. 

Prof. Dr. H. BUNTE, jn a written communication, said that Mr. 
Trotter expressly recognised that there was nothing to be said against 
the American proposals on the ground of logic and precision, but he 
contested their practical value, and endeavoured to show that * candle 
power" was scientifically desirable and preferable from a practical 
standpoint. He agreed with Mr. Trotter that light should not be 
defined as a purely subjective phenomenon. On the other hand, he did 
not agree with Mr. Trotter when he took exception to the Blondel system. 

The object of the American proposals was to lay the foundation for 
international agreement on a purely scienfic subject. The impressions 
of the Jayman therefore occupied a secondary position, and to under- 
starid the new method of presenting the photometrie quantities was by no 
means so difficult a process as Mr. Trotter seemed to imagine. 

Prof. A. SCHUSTER, F.R.S., in a written communication, said that he 
could see no objection to the use of the word candle asa unit. It wasalla 
question of policy whether it was better to invent new words or to alter 
the meaning of existing ones. In the use of the candle there could be no 
confusion. as it was a short and convenient word. Regarding the question 
of symbols he hoped that the use of initials would be restricted a« much as 
possible. He could not see, for instance (nof, eg), why we should not 
always write “candle power " in full instead of c.p. He did not think 
he had ever written E.M.F. for electromotive force. Abbreviation by 
initials was rapidly becoming one of the most irritating incidents of life, 


CORRESPONDENCE. 
STREET LIGHTING SPECIFICATIONS. 


TO THE EDITOR OF THE ELECTRICIAN, 


‘Sır: I need hardly say how much I feel the honour of Mr. 
Abady’s flattering reference to my " approval" in his letter 
in your current issue, nor how much I regret that he feels that 
he must “ go out again into the darkness." Can it be that Mr. 
Abady is here referring to the correspondence columns of one of 
your gas lighting contemporaries ? 

In his letter Mr. Abady, unfortunately, does not deal with the 
question of the square law called for in clause 9, about which I 
inquired in my last letter, and which was also criticised bv 
Mr. Wild. My point is that no portable photometer which 
ostensibly follows a predetermined law can possibly be co 
accurate as one in which any departure from that law is 
empirically eliminated. I venture to think that Mr. Abadv 
will hardly disagree with this view, and in that case the clause 
in question seems not only unnecessary but likely to exclude 
some of the best portable photometers.—I am, &c., 

London, May 25. KENELM EDGCUMBE. 

VENTILATED MOTORS IN MINING WORK. 

: TO THE EDITOR OF THE ELECTRICIAN. 

Sig: Mr. David Bowen and the writer vave a Paper before 
the Institution of Mining Engineers in 1912, entitled ‘t Safety 
Devices in Connection with Electrical Machinery and Appara- 
tus in Coal Mines." We then stated that fans attached to 
the rotating parts of totally enclosed motors for mining work 
should be preferably left away, as their action would produce 
agitation of the gases in the motor, which tends to increase 
considerably the internal pressure on explosion, 

Mr. W. H. Patchell adversely criticised this statement, and 


no actual test figures were available on this point. 

Since then the writer has been supplied with test results on 
a plate protected motor (see Bulletin No. 46, p. 32, Depart- 
ment of the Interior, United States). Some of the results 
have been extracted and are given in the table below; the 
motor was supplied with detachable fans :— 


Text on Motor Supplied with Plate Protection. 
Position of Ignition Point, Constant. 


Motor running with Motor running without | 
fan on rotor. fan on roto:. | Speed | Per- 
up cH dM CC CRDN MEE OE RE qM MEMO Teva. ta: 
Max. |^ Max. | Aes iu 
ni erngl "E E — ^ min. | mixture. 
explosion explosion 
pressure. pressure. | 
Per sq. in. Flames Per sq. in. No flames ap- 
24 lb. appeared 10 lb. peared out- 1,250 8-6 
20-6 Tb. outside 12-2lb. = side motor. | 1,510 8-6 
34-6 Ib. motor. Nodata without fans — 1,790 8-6 


available at this speed. 


——————— ————— 


M —— 


We notice that in all cases the internal explosion pressure 
rises with increased motor speed; but the point I wish 
particularly to emphasise is the enormous difference in the in- 
ternal explosion pressure when the motor is running with 
fans and without. 

In the latter case this pressure has fallen to less than one- 
half the value than when the motor is working with the fans. 
For all the tests quoted the gas mixture was 8:6 per cent., the 
point of ignition left unchanged, t.e., the test conditions were 
identical for the two cases. 

It should be borne in mind that these experiments were 
conducted with a plate protected motor, and that the effect 
in totally enclosed and flange protected machines would he 
far more pronounced. Hence, for mining electric machinery, 
given protection of the latter types, fans should be omitted. 

The tests constitute an independent vindication of the 
authors’ contention, made in the above mentioned Paper.—1 
am, &c., 

Leeds, May 26. WALTER E. FRENCH. 
LONG EATON AND AFTER. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR : I must apologise for again trespassing on your columns, 
but there is an obvious misprint in my letter. 

The passage—'"' N's account includes 1s. 3d."—should, of 
course, read '' one third." 

I fear also that I have not made clear the whole point that 
is at issue, which is simply whether the Act should be read in 
the light of present day practice and knowledge, or whether 
it should be read in the light of what was “ common know- 
ledge and practice " at the time of the passing of the Act. 1 
am assured by lawyers that this is the usual way in which Acts 
are interpreted, and with that in view it must have been the 
intention to prevent, for example, one tradesman from obtain- 
ing better terms than a competitor in the same area, which the 
competitor could not obtain even by taking the same supply. 
That is, taking the judgment references, even if consumer D 
took all his lighting as well as his power, and that his demand 
was approximately identical with A's, he still could not get 
below the 1d. rate for power supply. 

The rehgious analogy does not appear to approximate to 
the conditions. 

At the time of the framing of the Sections in question, power 
supply was truly in its “infancy,” and the whole conditions 
of supply have entirely altered in the interval. It might even 
be of interest to consider whether the question of different 
rates for lighting and power had ever been considered at that 
date, and in that case the judgment might have still more far 
reaching results. It would, however, be a matter of some 
difficulty to decide this point, as there is reason to believe that 
these sections in their original form have been carried bodily 
from the first Act dealing with Electricity Supply.—1 am, &c., 

London, May 22. Max. J. E. TILNEY. 
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FREQUENCY TRANSFQRMATION. 
TO THE EDITOR OF THE ELECTRICIAN. 


Str: A letter published in your issue from Mr. R. C. Clinker 
of Rugby, reminds me that I owe him an apology for omitting 
to mention the valuable work which he did in 1905. I know 
that Mr. Clinker knows me well enough to believe that I 
would not intentionally have ignored his work, and I can 
assure him that it is entirely an oversight, the Paper teing 
written under extreme pressure in order to get it through for 
the 1913-14 session of the Institution. 

At the same time I am quite sure that Mr. Clinker will ke 


the first to admit that there is all the difference in the world. 


between indicating how triple-frequency currents might be 
supplied, and the designing of a practical apparatus to cficct 
these results consistently with high efficiency and gocd 1cgu- 
lation. All the same, Mr. Clinker’s early work ought to have 
been given full credit to—I am, &c., 


Birmingham, May 23. A. M. TAYLOR. 


p —————————ÁÁÉ———A—À 


PARLIAMENTARY INTELLIGENCE. 


m G ŘĖĖĖ 


ASHINGTON GAS BILL. 


A Select Committee of the House of Lords has approved this bill, 
which authorises the Urban Council to establish a gas undertaking to 
supply Ashington and District. 

Mr. Vesey Kxox, K.C., for the opponents (the Ashington Coal Co.), 
said the only question on the preamble was whether or not that was a 
justifiable attempt at municipal trading. The district was created by the 
coal company, and in all probability would die out when the life of the 
coal field (estimated at 40 years) came toan end. The Northern Counties 
Electricity Supply Co. had spent £40,000 in laying electric supply cables, 
and the Newcastle Electric Supply Co. had come forward with their great 
resources to work the company. Seventy per cent. of the houses were 
already wired, and the lighting had been enormously improved. 

Mr. HoLMAN Grecory, K.C., for the Council, said that in hundreds of 
cases powers to establish electricity works had been given to local 
authorities in spite of the fact that gas companies were already estab- 
lished in their areas. He asked the Committee to say that, although the 
position was reversed here, and it was sought to establish gasworks 
against an existing electrical supply, there should be no departure from 
the long-established practice of Parliament. 

The Committee allowed the bill to proceed subject to the approval of 
the Local Government. Board to the borrowing powers. 

Mr. Vesey Knox, K.C., submitted several amendments for the pro- 
tection of the Ashington Coal Co., and on the model claus: as to the 
supply of fittings he proposed to add the following words: " The Council 
shall not provide, lay or fix up any such fittings for, in or to any premises 
which may for the time being be wired for electricity, without first 
obtaining the consent in writing of the owner of such premises.” He 
contended that the owner ought to have the right to say whether or not 
fittings were to be put in his premises; the owner should bz consulted 
before that change was made in his premises. There was no room fo: 
both gas and electricity in workmen's houses. 

The Committee refused the amendment, as well as the “ Northumber- 
land " clause, to compel the Council to charge such a price for private 


oo as would keep the gas undertaking from becoming a charge on 
€ rates, | 


KINGSTOWN ELECTRIC LIGHTING PROVISIONAL ORDER. 


In the House of Commons on Monday last, on consideration of the Bill 
for the confirmation of the Kingstown Electric Lighting Provisional 
Urder, it was agreed to insert the following new paragraph at the end of 
the schedule having reference to the revision of prices so as to balance 
revenue and expenditure :— 

When the Kingstown Urban District Council (hereinafter called “ the 
Distriet Council ") shall have become the undertakers for the purposes 
of this Order, the following provisions shall apply :— 

(1) The District Council shall so soon as the annual statement of 
accounts of the undertaking has been filled up in the form prescribed by 
the Board of Trade under the Electric Lighting Act, 1882, publish in a 
newspaper circulating in the urban district of Kingstown a notification 
that such statement of accounts has been filled up, and that copies of it 
can be obtained at the offices of the District Council at a price not cx- 
cecding 1s. a copy, and such publication shall be in addition to, and not 
In substitution for, any publication prescribed bv the Board of Trade 
under the Electric Lighting Act, 1882. (2) The District Council shall on 
the expiration of the fifth complete financial year after they have com- 
P LES to supply electrieal energy under this Order, and on the expiration 
ti ed succeeding year, reconsider and. if necessary, revise and 
ie maintain the «cales of prices charged for electrical energy under 
: * Order so that, as far as is reasonably practicable, no rate will be 

*quired for the purpose of defraying the fature expenses of the said 


undertaking during the next three years: Provided nevertheless that— 
(a) The price to be charged shall not exceed the maximum priees which 
may be charged under this Order ; (b) the scales of prices so reconsidzred 
and revised may be from time to time in like manner reconsideved ang 
revised by the District Council. (3) Nothing in this section contained 
shall prevent the District Council from entering into contracts for periods 
which may extend beyond the periods at which any revision may take 
place under the provisions of thia section an special terms under special 
circumstances not applicable to ordinary consumers, but each suci 
contract shall provide that the price ta be charged for enezgy supplied 
undez such contract shall eithez (a) b» subject to revision at the next 
tiiennial revision provided for in this section, or (b) vary in the sime 
proportion as the prices charged to ozdinary consumezs: Provided that 
the District Council shall not without their consent be required to accept 
any price lower than the minimum price mentioned in such contract. 
(4) ere shall not be made against the distzict rate oz any other rate for 
energy sed by the District Council for street lighting ar any other pur- 
poss a charge at a higher price than that charged to consumers using 
energy for similar pu pos?s and for th: like hours of sapply. 


4 


Telephone Trunk;Calls.—In reply to a question as to whether his 
attention had been called to the fact that in some caszs reduced fec; 
ranging from Id. to 6d. are charged on trunk calls in eonnection with 
which no effective conversation had been enjoyed, and whether he pro: 
posed to take any steps to abolish such charges, the Post mastez-General 
has stated that he was in a positiont» abolish the charges. He proposed 
also to introduce a system of following up trunk calls which cannot’ b: 
effected at the first attempt. Under this svstem endeavours will be 
made by the telephonist at short intervals to effect the call so long as the 
originating subscriber desires that this shall be done, and no charye will 
be made unless the call is duly effected. The new arrangements will 
come into operation on June l. 


Workmen's Compensation.—In the House of Commons last week a 
discussion arose on a proposal to appoint 4 committee to report on the 
working of the Workmen's Compensation Act, and Mr. Ellis Griffith 
announced. on behalf of the Government, that they thought a committee 
ought to be appointed not only to consider the administration but the 
operation of the Act. The committ»e would inquire into the anomalies 
of the Workmen's Compensation Act, the relationship between the 
Act and the National Insurance Act, &c. 


Railway Accidents.— The President of the Board of Trade has 


Light in Collier;es.—In the House of Commons on Thursday last 
week the Home Seeretary (Mr. McKenna) stated, in reply to à question, 
that the researches made in recent. years appeared to point strongly to 
the conclusion that working in insufficient light was the main, if not th: 
sole, cause of miners’ nystagmus, and that point was kept in viow when 
it was decided to impose photometric tests for a!l types of safety lamps 
approved under the Coal Mines Act, 1911. He was advised that as a 
result of those tests, and of the increasing us? of electric lamps, the 
illumination below ground was improving, and he trusted that as that 


tà? namber of cases of nystagmus. 


| Improven on* continued it would have a substantial effect in reducing 


LEGAL INTELLIGENCE. 


» e — rata 
ed Godfrey v. Cox. 


The Official Referee delivered his considered judgment in this cas on 
Monday. He said defendant alleged that, although plaintiff had con- 
tracted to do certain electrical work at his (defendant's) house, he had 
carried out that work negligently and improperly. The contract, 
defendant contended was for certain work to be done for an agreed sum 
and that as the work had not been done in accordance with the contract 
nothing was recoverable. He (the Referee) found against that conten: 
tion. The plaintiff. according to his case completed his work and was 
entitled to be paid, but defendant denied that the work was of the best 
character. On this issue he found in favour of defendant. The outsict: 
work was bad, and the inside work was also faulty, and it was the duty of 
defendant under the circumstances to take such steps as were necessary to 
put himself in the position in which he would have been if plaintitt had 
properly fulfilled his contract. He employed another firm to make good 
theinstallation. In this he (the Refcree) found that defendant had acte | 
reasonably, and that the firm was not employed to do more work than was 
necessary. For that defendant claimed £63, but he (the Referees) found 
that he was only entitled to recover £53. Gs. Defendant had paid 
£38. Ss. into court --which was more than sufficient to cover the balance 
due from him. There would. therefore be judgment for defendant in the 
action, and for payment out of the bilance. The costs woul be fur 
defendant on the claim and counterelainy . 
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pe Osram Lamp Works v. Pope's Electric Lamp Co. 


On Tuesday Mr. Justice Joyce heard a summons by plaintiffs for 
leave to deliver interrogatories to defendants with regard to the process 
of manufacture of certain filament lamps which were alleged to be an 
infringement of plaintiffs’ patent. The interrogatory which defendants 
objected to answer in its present form was as follows: Whether the 
filaments of the said lamps are constructed by mixing tungsten or some 
and what compounds thereof with some organic and what organic binding 
medium, and whether or not it is then prepared in the form of filaments 
carbonised and by some and what method is the carbon removed. 

. Mr. J. Hunter Gray (for plaintiffs) said he wanted the information 
in order that defendants’ process might be gone through and shown to be 
an infringement. 

Mr. CLARKE (for defendants) : I cannot be forced to tell what my pro- 
cess is. —— 

Mr. Gray stated that plaintiffs’ patent covered the use of any organic 
binding medium which was afterwards carbonised and had the carbon 
chemically removed. 

Mr. CLARKE said he would admit that defendants used tungsten for 
their filaments and that was bound together with an organic medium, 
but. so that afterwards defendants’ process was quite different to that of 
plaintiffs. 

In the end his LonpsurP held that plaintiffs were not entitled to have 
all the information asked for. 1t was really a general question : What 
is the mode you use? That was inadmissible and would be disallowed. 

Leave to appeal was granted. 


— 


Marconi v. Helsby Wireless Telegraph Co. 


Mr. Justice Eve has fixed Tucsday, June 23, for the trial of this patent 
action. 


— À— —— — — —— — — —— 


PATENT RECORD. 


m 


SPECIFICATIONS PUBLISHED., 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEwsurn, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged 
al the Patent Office the former is given in brackets after the title. 


1912 SPECIFICATIONS. 
24,898 Rorre. Excitation of dynamo-:l:ctric machines. (31/1,13.) 


1913 SPECIFICATIONS. 
169 Scott & Deats. Production of el:ctric contacts. 
302 Katz. S-lecting deviczs for t:lephone syst:ms. (2971 /12.) 
252 THOMAS & THOMAS TRANSMISSION (Lro.) Charging of accumulators from a 
variable sp2ed dynamo-el:ctric machine. 

A generating syst:m comprising a batt:ry and gen:rator and motor cl>ments 
having windings of a very low resistanc>, the back E.M.F. or the motor elzment 
opposing th» battery E.M.F. in ths field winding circuit, while th? gznerating arma- 
ture elementis connected directly across the batt:ry. 

9,105 BROADBENT & Davies. Method of and means for heating zubstanc:s by eicc- 
tricitv. (14/10/13.) 

9.447 MaNsgiL. Resistarc? tor regulating the currentin an electric circuit. (27/10/13 

9,959 BLcxHAM. (Rcb:rt Bosch, firm of.) Wariabl> resistanc:s for autometic regu- 
lations of electric currents. l l 

A variable resistanc? for automaticaliy controlling cl-ctric currents, consists of a 
vessel containing conducting granul:s in which th» regulating pressure is ex:1t:d by 
the armature of an elzctromagnet: which armature forms also a riei* cover tor the 
said vessel flexibly suspended from th2 containing vessel and support’d so as to move 
substantially parallel the axis of the vessel. 

10.188 HucHes. Means for raising and supporting arc and other lamps and the like, 
10,190 Watkins. Elzctrically or mechanically vibrat:d diaphragm horns or warning 
devices. 
10,500 RaiLins & Krause. Electric solderine irons. 
10,609 ALLGEMEINE ELEBCTRICITATS Ges, Devic: for the automatic maintnance of 
phase-equality of th» current of parallel connect:d alt:rnatins-current machin:s. 
4,5,12.) 
10,770 eons Starting and controlling devices tor electric motors driving the blowing 
apparatus of organs or th? lik? musical instruments. 
11,313 SIEMENS-SCHUCKERTWERKE Ges. Control of alt?rnating-current. commutater 
electric motors. (14/5/12) . 
11.751 BAKER & McKecunig. Electrical relays. 
12.639 Leitner. Apparatus for us? in charging electric accumulators, 
15,046 DEUTSCHE GESGUHLICHT AxtT.-Ges. (Auerges) M:tal vapour arc lamps. 
(4:213. o. 
15,283 Ea Mzthod ot and means fcr det:rmining th? electrical charact:ristics of 
high-frequency oscillations circuit. 
15.642 Hopcson. El:ctric switches mechanically controlled from a distancz, 
16.485 Lacasse. El:ctric and gas radiator. (17;7,12.) non 
-17,005 D&ELMEz. Mounting of elzctromet?rs on tramway vekicks. (Pat:nt of addition 
not granted.) l a 
18.138 HAuxwELL. Engine-room t?l:graph apparatus for ships. 
19,022 B.T.-H. Co. (General Elzctric Co.) Distribution systems for vapour el:ctric 
devic:s. 
21.509 Hitt. (Apparat:-Bauanstalt Fischsr G:s.) Magencto-zlectro ignition apparatus. 
23.035 DuNCVAN. Replacement fus:s applicable also for us? as el:ctric switches. 
23.720 MELLERSH-JACKSON. (Packard.) Electrical resistance? thermometers. 
24,355 FRIED. (Krupp Akt.-Ges. Grusonwerk.) Magnetic s?parators. (27/11/12.) 
24,419 MADSEN. Electric toast:rs. (28/10/12.) 
25.675 CHAPMAN & KENNEY. Connection plugs for el:ctric circuits. (24/2/13.) 
26.150 LEACH & JoEL. Springs used in el:ctrical work. 
29,763 Siemens Bros. Dynamo Works (LTD.) (Si2m?ns Schuck:rtweork: Gis.) Rccti- 
fier for altornatine polyphase currents. 


1914 SPECIFICATIONS. 
106 PonpEs. Packing enclosure for the cells of an el:ctric battery. 
2,843 LogwENsTEIN, El:ctricincand:scont lamps. 

An electric incandescent lamp in which the filament has the form of a letter, 
numeral or other readable sign, making th? front wallof tà? lamp flat for th? purpose 
of avoiding refi:ction and dissipation of th? lignt, and making th rear wall of th? 

; lamp, whichis int2gral wita the front wall, dark and non-refizcting. 
5.037 Jupp. Davies & EASTERN TELEGRAPH Co. Tel:graphy. (Divided application 
on 9.768'13. April 25.) 
5070 PorLAK. Interrupters for el ctric circuits. (27. 2/13.) 
5,83] Jupp. Davies & Eastern TeLesrapi Co. Toletraphy. (Divided appheation 
on 9,768/13. April 25.) 


2 
2 
7 


APPLICATIONS FOR PATENTS. | 


Norg.—7 he undermentioned Applications (excep! those marked 1) are not open to 
public inspection until after accertance of Complete Specifications. Those marked * are 
oren to inspection 12 months after the date attached to them, tf they have nct been published 

previously in the ordinary course. Names within parenthesis are those of communicctors 
of inventions. When complete Specification accompanies application an asterisk is afixed, 


March 9, 1914. 


5,935 SioNAL G.M.B.H. Rc ivine-deviz? for subaQu:cus sound sima!s. (19/2/13 
G rmany.)® 

5,944 AxEL ORLING & ORLINS'S TELESRAPH INSTRUMZNT SYNDICATE. T.l graph relay 
Syst:ms. 

5,906 ScHNEIDER. El:ctrical control from a distanc? of guns or oth: r m: chani: me, by 
means of a sourc? of continuous current. * 

5,978 B.T.-H. Co. & WepMore. Electric time-limit apparatus. 

5,991 Reineke. Tel:phoniz and t2legraphic communication with min: caz;s. (Addition 


to 19,102/12.)* 
March 10, 1914. 

6,009 PORE Rout: and destination indicators on tramway-cars or other waexl:d 
vehicles, 

6.013 Heaven.  Shoc'c- proof and fool-proof lampholder for electric lamps. 

6,024 Green. El:ctric-lizht ball-joint bracket, with compr:ssion-plat.s. 

6.037 Vass. MarEH & Burser. Eléctric filament lamps.* 

6,050 Birkett & Weiss. Incandesc:ntel:ctric lamps.* 

6,054 Friep. Krupp Axt.-Ges. El:ctric smelting-furnac:s. (13/12/13, G:rmany.)* 

6,055 Fried. Krupp AkT.-Gss. El:ctrod2s. (15/4/13. G»rmany.)* 

6.006 DoNNiTHORNE. Apparatus for the elzctricalstarting of p:trolenzinzs and th lixs. 

6.070 Hott. El:ctric switches or circuit-break:rs. 

6,072 Kerrerinc & CuRvsr. Ignition systems. (Addition to 5,902/11. Divided 
applization on 7.515/13. 31 3 20 11 12. U.S)* 

6,074 KETTERING & Cumvsr, System of stlective electrical distrioution. (Divided 
application on 7,515.13. 31/3 20/11/12, U.S)* 

6,079 and 6,083 CosrANTINI. Transmitting and recording sounds. (Divid:d appticas 
tion on 16,549 13. 18/7. 18.12;12, B»lgium.)* 

6.088 B.T.-H.Co. (G.E. C2., U.S.) Power-g:n:rating plant. 

6.093 Aus. El:ctric batas.* 

6.097 GRAHAM & Richert. Telephon: syst:ms.* 

6,104 Ayrton. Arc-lizht carbons. (Addition to 1,775/13.)* 


March 11. 1914. 

6.122 Hope. Fus32s or cut-outs for el:ctric circuits. 

6,136 Peck. (Ivor Willson, Natal.) Telegraphing or transmitting and indicating the 
valu2s and positions of shots on strixine targ2tsofriflzrang:s. 

6,159 NovitaAs FABRIK ELEKTRISCHER APPARATE ÁKT.-GEs. Lighting and extinguish» 
ing gas lamps at det2rmined times. (25/7/13, Switz?rland.)* 

6,173 GitpeRT Fox ALLom. Electric-lieht reflectors. 

6.179 CoriiNs. Railway signalling systsm.* 

6,18) ELECTRIC & ORDNANCE Accessories Co. & ErcHgtLs. Switch apparatus for 
us? in connection with the el:ctric lighting and heating equipments of railway and 
other v2hic'es.* 

6.182 JAwssEN. Electric current coll:ctors.* i 

6.199 DurTNALL. Generation of electrical power and methods of application of squirrel 
caz? and asynchronous-synchronous electric motors. and rotary converter syst ms, 

6,209 BETULANDER AUTOMATIC TELEPHONE Co. & AITKEN.  El:ctrical impulsz-tranz- 
mittzrs and the like. 

6,210 GorruitF ANSGARIUS BETULANDER. Automatic or semi-automatic t.lephone 
exchange systems. (Addition to 29,615.13. 24/5.13, Sw:d:n.)* 

6.214 GRAHAM & Rickets. El:ctrical transmission and distant control of mov: ments 
sp:cially applicable to syst:ms for signalling orders and the lix>.® 


March 12, 1914. 
6.229 Burnsipe & CLascow SCIENTIFIC INSTRUMENT Co. El.ct:cscop:s and oth:r 
electrostatic apparatus. * . : 
6.251 CLAvTON & SEA: PATENT VALVE & Tar Co. Tramways and similar light railways. 
6,235 Cargon Evecraicat Co. & INRIG. Dynamo-zlectric machines for us: 12 
lichting road vehicles and for starting th» motors thercof. . 
6.293 Brocks & READ. Fixing electrical switches in wall boxes and the lik>. 
6.335 SmitH.  Tel:mest:rs and the like.* 
6.341 SigMEuS-SCHUCKERTWERKE C.M.B.H. Electricity met:rs. (12/3/13, G.rmany.)® 
6.359 Gray & BEST. Arc lamps. ‘ 
6.351 B.T.-H. Co. & Davip. Control of el:ctric winding-gear. 
6.352 & 6.353 WEINTRAUB. Vapour electric devic:s. (13.3. 13. U.S.)* " 
6,354 s ANON. DES COMBUSTIBLES INDUSTRIELS. Manufacture of carbon. (24/7/13 
rance.)* 
6,356 GRAHAM, RICKETs & SANFTLEBEN.  Tel:phonic systems.* 


March 13, 1914. ns ; 

6,379 R. A. Lister & Co. & SurrigiD. Heating air electrically to assist in startirg 
automatic lizhting-plant driven by internal-combustion engine. 

6.389 Berin. Automatic t'legraphic or radio-t2l: graphic transmitt:rs.* 

6.390 Wuipp, Bourne & Wuipp. El:ctricil solenoids or electro-magnsts.* 

6,403 WineBERS. Metallic fittings for el:ctric continuity system. . 

6,418 ALLEGEMEINE ELEKTRICITATS-GES. El:ctric condenser. (13/3/13, G:rmany.) 

6,421 B Indicating when the flow of current in an electric circuit is interrupt.d or 

varied. 

6.424 Scott. Electrically-op:rat:d stscring-g»ar and analogous apparatus. 

6.425 Paris. Electro-magnetic switches, (19/3/13, France.)* 

6,428 AUTOMATIC TELEPHONE MFG. Co. (Automatic Electric Co., U.S.) T.lephon? 
syst2ms. 

6.430 MipsLey & VANDERVELL. Combined electric starting and lighting arrang-mcnt. 

6.439 B.T.-H. Co. (G. E. Co., US) Filaments for incandssc:nt electric lamps and 
methods of making the same. Cun 

6,440 B.T.-H. Co. (A.E.G.. G:rmany.) D:vic? serving as el:ctric current indicator, 
current-strength indicator. and installation prot:ctor. 

6,443 Macey & Capsury. Brak:s for tramway rolline-stocs. 


March 14.1914. 
6,459 Lawton. Electrical apparatus for the detection of ic:b:rgs and the lik? for ships 
at sea. 
6,492 Core. El:ctric current distribution means and collectin2:apparatus ticrefor. — 
6,520 Siemens Bros. & Co, & FERREIRA. Electrically op:rating rai!way or oth*r signals. 


March 16, 1914. 

6.564 TavLoR. Converting single-phase rotary converters into tri»le-phase. "m 

6,624 CowPER-CorEs. Process for th2 el:ctrolytic coating of sheets and plats with 
other metals. 

6.625 Cowrer-CoLes. Manufacture of el:ctrolytically coat:d metal plat:s. 

6.626 CowPER-CoLES. Proc?ss for the electro-deposition of iron. ' 

6,628 Siemens & HALSKE AkT.-GEs. Automatic or semi-automatic t:]»phone installa 
tions. (18 5/13, Girmany.)* 

6.652 TAUNTON & ELectRo-MECHANICAL BRAKE Co. Comporit: trollzy whocls. 

6.659 Martin. Telephone systems. (17,3,13. U.S)* 


March 17, 1914. 
6,083 THoMAs & THomas. El-ctric switches. ; 
6,695 FRAME. Portable el:ctrically-driven vacuum cleaners. l , 
6,700 FOTHERSILL. Apparatus for radiating and rzc:iving el:ctremagn.tic wav.s on 
a:roplaness, air-ships, and the like. . 
6 704 WHITEHEAD. Mincrs’ electricsafety lamp. 
6.73) B.T-H. Co. (G.E. C2.. U.S) Effecting th» combination of gases. 
6.777 Oatway & Watson. Firc-alarms.* . i 


March 18. 1914. 


6.805 Wesrwoop. Macneto-skctric machines. 
6.807 & 6.803 Bounp & RowLanpb. Train control apparatus. " . 
691] Bs Abns5«T, Bondine-devicss for . E ctric il conduit gyt ms. 
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LONDON TRAFFIC CHAOS. 


A close study of “ The Times" during the past year or 
two allows us to deduce the fact that when our contem- 
porary is deficient in controversial matter of a general 
character it turns to the discussion of one of two special 
subjects, and has never yet found either of them lacking 
in interest. These two subjects are the Telephone Ser- 


vice and the London Traffic Problem. Correspondence, 
both amusing and instructive, may arise from the discus- 


sion of either of these problems, but in the case of the first it 
is doubtful if any good can result. The State has already got 


its tentacles of red tape round the Telephone Service, and, 


as was foreseen by electrical men, the result is lamentable. 
Matters are scarcely likely to improve, and the best it can 
do isto serve as an example to other countries of how not to 
doit. This it has already begun to do, as a perusal of 
-American telephone literature will indicate. 

As regards the second subject there is still time to improve 
Matters if the problem is tackled at once and in the right, 
way, two desiderata which, for the present, seem to stand 
not the least chance of being fulfilled. In our opinion, 
the right way is to appoint a Traffic Board, which shall be 
independent of all existing interests, and for this Board to 
carry out such drastic reforms as are needed in the best 
interests of the public, unhampered by the fact that they 
may perhaps interfere with the privileges of a certain class. 
That some reform is urgently required is evident. Were 
X not, proof is provided by the results of the recent annual 
census taken in Fleet-street by our contemporary, ‘` Motor 
Traction." This shows that nearly five motor omnibuses pass 
through the street every minute of a 12-hour day, while more 


an increase of 12 per cent. in the past seven years. 


than 11,500 vehicles of all kinds traverse it in the course of the 
12-hour day, this being at the ra*c of more than 900 an hour, 
Matters 
are not improved in this particular case by the facts that 


| the street is narrow, that the narrowness is often enhanced 
by vehicles standing near the kerb, and that the gradient 


tends to hamper the movement of the traffic in -one 


d direction. 


As regards more definite remedies the suggestions made 
by an authority on traffic questions in " The Times” are 
worthy of consideration. They are: In some streets 
either motor omnibuses or tramways might be given ex- 
clusive rights. Certain classes of vehicular traffic’ might 
be excluded from some streets. In certain crowded streets 
vehicles, other than those procceding to a definite stopping 
place in the streets, should be allowed to pass only in one 
direction. Horse-drawn vehicles should be precluded from 
passing through certain thoroughfares. To these we shou'd 
like to add that the control of cyclists’ movements should 
be more strict. They, too, might be excluded from certain 
streets; at any rate, they should be forbidden to zig-zag 
in and out of the traffic as they do at present. The poten- 
tiality of the cyclist as the cause of present traffic accidents 
has, we feel sure, not been recognised at its true value. 
But none of these things can be done without the formation 
of a properly- constituted independent authority. And we 
feel it is most important that Londoners should agitate for 
such an authority, and, bearing in mind the example of 
the telephone, make certain that its power for good is not 
counteracted by the red tape of either a Government 
Department or a County Council. 


— 


Electric Winding Engines for the Rand.— Electric winding 
continues to grow in favour, and, according to the “ Engineer- 
ing and Mining Journal," the East Rand Proprietary Mines 
(Ltd. ) is about to equip its Hercules shaft, 4,000 ft. deep, with 
a hoist manufactured by the British W estinghouse Electric Co. 
The winder will raise 16, oo lb. of ore from a depth of 4,500 ft. 
at a speed of 2,200 ft. to 2,500 ft. per minute. The winding 
drums are direct coupled to the two driving motors and are 
conical, 12 ft. to 21 ft. in diameter and 9 ft. 31 in. between 
flanges. They are grooved for a 2 in. diameter rope, and the 
hoisting capacity is 160 tons per hour. Each of the driving 
motors can exeit 1,900 B.H.P. They are placed at opposite 
ends of the two drums. They are direct-current motors, and 
are supplied from a motor- -generator set controlled on the Ward 
Leonard system. The generator is 5,000 H.P. three-phase, 
25 periods, and gives 3,000 volts when running at 490 revs. per 
min. Current is supplied from the company 5 large generating 
station. The brake and clutch engines are driven by.com- 
pressed air. 
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, . . QURRENT TRADE LITERATURE. 


(Special reference is made to a number of new lists in the Art Suppleme:.| 
pages of this Section.) 
* Episwan Fans.~A new leaflet of this season's fans is to hand 
from Messrs. Edison & Swan. It is an addition to catalogue Sec. 8, 
` part 1. It deals with table, bracket, ceiling and porthole fans, all 
of British make. On each page is an illustration as a rominder of the 
` Pragnall adapter. | 
^ PuLLEYvs.—B.T..H. motor and generator pulleys are described 
: and priced in list No. 2,520. The pulleys are offered in two types, 
solid cast iron and cast-iron spider with mild steel rim. 


~ D.C. Morons.— The Adnil Electric Co. have ready price list No. 


274 E, describing D.C. machines type GF. Starters and flexible 
couplings for use with these motors are also dealt with. The same 


company send us list No. AE61, dealing with small power motors 


for all purposes, D.C. and A.C. -— [4 | 


CELL-TESTING VOLTMETER.—An advance copy of leaflet No. 537, 
describing the Crompton cell-testing voltmeter, has been forwarded 
to us. The instrument is designed for 0—3, or 3—03 volts It is 
fitted with spiked barb and spear contacts. 

ELECTRIC Cookrna.—-A pull-out pamphlet of 25 pages, each eon- 
tnining an illustration of typical electrical kitchens on the mains of 
the Westminster Electric Supply Corpn., is keing distributed by that 
supply authority. It is one of the most convincing arguments popu- 
larly presented for clectric cooking that we have yet seen. l 

CARVANITE.— This is the title given by Messrs. Corson & Evans, 
3, Fenchurch-buildings, London, E.C., for a new insulating material 
which they are putting on the market at an attractive price. In- 
terested readers are asked to apply for « free sample, in order that 
they may submit the claims of the manufacturers to e test. 

- HeticaL BEvELs.— The Power Plant Co. have cent us a copy of 
list No. 10, describing their helical spur gears and bevels for auto- 
mobile service. They claim silence, durability and high efficiency 
for these gears. 3 | 


poe——————————ÁÓ 


BUSINESS NOTICES. 


Mr. H. Perkins has Doen appointed by Messrs. Falk, Stadelmann & 
Co. as their electrical representative in the Midlands and eastern 
counties. 

"We learn that Mr. J. S. S. Cooper, M.A., B.Se., has resigned his 
position as chief engineer to Messrs. Samuel & Co. (Ltd.), Shanghai, 
to enter the service of Messrs. Arnhold, Karberg & Co. a: special 
representative engineer. Mr. Coopers heviquartozs will be in 
Shanghai, but his duties will probably take him into other part: of 
. China for a considerable portion of the time. 

-- The * Lamlok " Co. ask us to notify that they have devised an 
easily operated lock for locking lamps into Benjamin china back- 
plate lampholders. Many inquiries have already been received in 
this direction. 


. Patents Development.— The proprictors or a number of patents, 


for “ Improvements in telephones and thermo-tclephones," desire to 
enter into arrangements by way of licence or otherwise for securina 
their practical working in this country. Applications to Messrs. 


Hazeltine Lake & Co., Patent Agents, 28, Southampton-buildings, 


Chancery-lanc, London, W.C. 

The proprietors of patent No. 14,851:1902, for “ Improve nents 
in or relating to electric vehicles,” desire to make arrangements for 
exploiting same in this country. Communications to Messrs. 
Haseltine, Lake & Co., Patent Agents, 23, Southampton Buildings, 
Chancery-lane, London, W.C. ` 

The proprictors of patent No. 12,040/1911, for “ Improvements 
in the regeneration of the hitherto waste products of galvanic cells or 
batteries," desirc to dispose of the patent rights or to grant licences. 
Applications to Messrs. Johnsons & W illcox, 47, Lincoln’s Inn Fields, 
London, W.C. 
= The proprictors of patent No. 11,151/1906, relating to “ Improve: 

ments in galvanic batteries," desires to dispose of same, or to grant 
licences thereunder. Inquiries to Messrs. Cruikshank & Fairweather 
(Ltd.), 65-66, Chancery-lane, London, W.C. 

' The rrorrietor of patent No. 10,772/1909, relating to * Improve z 
ments in electric oscillation detectors,” desires to dispose of patent oi 
to grant licences. Applications to Messrs. Cruikshank & Fairweather 
(Ltd.), Patent Agents, 65 and 66, Chancery-lane, London, W.C. 

—- The owner of patent No. 12,473/1909, for * Improvements in 
multiples microphone transmitters," desire; to dispose of same or to 
enter into arrangements for working same. Applications to Messrs. 
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Marks & Clerk, patent agents, 57 and 38, Linc?ln's Inn-fiolds, Lon- 
don, W.C. | 


Advertising “ Magnet” frons.—An extensive advertising cam- 
paign is now being conducted in the provincial and suburban news- 
papers on behalf of magnet irons by the G.E.C. The aim of tas 
campaign is to obtain an entry for electricity into thse house; 
where electric lighting is in vogue, for heating, c»okinz and general 
power by means of the " Magnet" electric iron. To this end the. 
General Electric Co. (Ltd.) have made arrangements whezo5y ote? 
tricians, stores and ironmonger3 can supply " Magnet” domestic 
electric irons for 15 days’ free trial. By payment of 133. 6d. th» 
* Magnet ” iron can be bought and uscd as much as the purchaser: 
desires in his own home for » fortnight, and, if at the end of that 
time complete satisfection is not obtained, the parcha32 monty will 


_be refunded in full in exchange for the iron. 


LIQUIDATIONS, &c. 


A mcetinz to rezeive an account of the winding-up of the De Forest 
Wireless Telegraph Synd. (Ltd.) will be held at the offizes of Messrs. 
Allen, Atttield & Co., 147, Leadenhall-street, Lonlon, E.C, on 
June 29. 1 


A meeting will be held at Hamilton House, Temnple-aveaus, 
London, E.C., on June 25 to receive an account of the winding up of 
the National Telephone Co. (Ltd.) 

Mr. H. W. Kirby, Bassishaw House, Basinghall-street, London, 
E.C. (with a committee of inspection), has been appointed liquidator 
of the Grindell-Matthews Wireless Telephone Synd. (Ltd.) 

A meeting to reecive an account of the winding up of the Leicester- 
shiro & Warwickshire Electric Power Synd. (Ltd.) will be he'd on 
June 9 at 34, Coleman-street, London, E.C. 


UA HH 
ELECTRICITY SUPPLY. — 
AH 


ii 
EXTENSION. 
Bootle.— An unopposed inquiry wa; held last week into the Council'3 
application for sanetion to borrow £19,312 for extensions of the 
electricity underiaking. | 
The town clerk Mr. J. H. Farmer) and the borough electrical eaziner 
(Mr. T. D. Clothier) appeared ia sapport of the applizitioa, and it wa: 
explained that the sam was required for the erection of a new electricity 
generating station in Marsh-lane, a sab-stitioa in Pacific-rovd, ant al+ 
for mains and servie: mains and equipment for prospective suppliss. Tre 
expenditure was necessary owing to the larg» and inecovsin z damn | for 
power in the borough. | 
Enniseor.hby — The Urban Council have decided to take the neces- 
sary steps to promote an electricity supply scheme, as the member; 
think that they can effect a saving to the rates a3 compar yl wits the 
present system of gas lighting by a private company. 
Fareham.— The Council have decided to extend the supply mains 
to Catisteld, and to apply for s23:tioa to a loan of £759 for that 
purpose. 
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Greeno2k.—At the mectinz of the Corporation: last week it was 
resolved to apply to the Secrstary for Scotland for power to borrow 
£39,090 for extensions of the electricity wor'ss. l | 

Hammer;mith (London).— l'he mains in Goldhawk and Uxbridges 
rowds are to be supplimeate dat a cost of £1,£39. 

Huiderifield.— At the last meeting of the Corporation it was 
repor:ed that the L.G.. Boird had sanctioned the borrowing of 
£21,500 for 25 vears, and sanction had also beon obtained to the 
boreowinz of £52,000 out of the £50,000 applied for. 

London County Couneil.--On Tuesday the following lo:ns were 
sanctioned for electricity purposes: Shoreditch, £11,073 and 
£11,481 ; Southwark, £10,087 and £1,299; and Woolwich, £512. 

Tur;on.—The cleciric supply cables are to be extended to Har- 
wood, at a cost of £1,450, ant application has been made to the 
L-G. Board to borrow £2,538, including £1,103 overspent oa the 
origin»l sche ne. 


at 


GENERAL. : 
Aberdeen.—Nevotiations are proceeding between the Electricity 
Committee and the District Committe? as to the terms for the electric 
ightinz of Culter. 
Easingstoke.— The foundation stone of the electricity generating 
station was recently laid by the Mayor (Councillor W. Cannon). 
s . 2: be z . VEM 
The Council have adopted the following charges for clevtrica 
energy: Lighting 5d. and 41d. pez unit, ead 34d. for out: side shop 
lighting ; power 2-. to 11d. | 
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Belfast.—On Monday the Tramways and Electricity Committee 
met to receive a report from a sub-committee on the question of 
obtaining expert advice as to the present condition of the plant at 
the generating station and as to further developments of the clec- 
trical undertaking. The sub-committce recommended that the 
advice of Mr. J. F. C. Snell (Messrs. Preece, Cardew & Snell) and Mr. 
W. J. Pratten, of Belfast (for:nerly of Messrs. Harland & Wolff) 
should be sought, and the committee approved of this suggestion. 


 Bethnal Green (London).—At the lest meeting of the Borough 
Council the question of thc appointment of a consulting engincer was 
again discussed. 3 6. MT 

It will be remembered that a short time ago the Electricity Committee 
recommended the appointment of Mr. J. F. C. Snell as consulting engi- 
neer upon the usual terms, but at the Council meeting an amendment to 
refer the matter back and to advertise for & consulting electrical engi- 
neer at a fee not exceeding 550 guineas was carried. Last week the com- 
mittee again reported in favour of the appointment of Mr. Snell, and 
pointed out that no consulting engineer would answer an advertisement. 
After discussion the report was adopted. 

A letter was afterwards read from Mr. Snell to the effect that his atten- 
tion had been drawn to an account of the proceedings of the last Council 
meeting. He asked the Electricity Committee to inform the Council 
that he declined to act further in connection with the proposed clectrical 
installation or to be associated with it in any way whatsoever. Mr. 
Snell said the arrangements which the Council proposed to make as to the 
appointment of an electrical engineer to carry out the scheme proposed 
by him would, in his opinion, lead the Council into difficulties and into 
possible increased expenditure of public money, and he, of course, de- 
clined to accept any responsibility for the scheme outlined by him or for 
the estimates, if the work was carried out under the supervision of an 
unqualified man. This communication has been referred to the com- 
mittee. 

Cranbrook (Kent).—At a meeting of the Joint Committee of the 
Parish Council and representatives of the District Council it was 
decided (by the casting vote of the chairman) not to consent to the 
scheme of Messrs. Saunders & Co. to supply clectric current in the 
district by overhead wires. 


London Electrie Lighting Loans.—At the meeting of the London 
County Council on Tuesday, on the reception of the Finance Com- 
mittee's report, Mr. O. Lewis said they had heard that the Special 
Committee dealing with the question of the future of London clec- 
tricity expected to report before the summer recess, and whatever 
scheme was proposed it was obvious that any scheme would mean 
the scrapping of a great deal of thc existing machinery and close 
down a large number of the existing stations. 

It therefore appeared to the speaker that the Council was incurring a 
serious responsibility in sanctioning expenditure on electricity under- 
takings by the Borough Councils at the present time. He submitted that 
the Council was entitled to some explanation from the chairman of the 
Finance Committee as to the lines on which they were proceeding 

The chairman of the Finance Committee (Mi. Norman) said they had 
to face facts as they were. They could not, under any circumstances 
promote legislation earlier than the next session of Parliament, and 
therefore whatever might be the powers they sought they could not get 
them for another year. The erection of a station to supply in bulk would 
take some three years to erect, and so, under any conceivable circum- 
stances, four years must elapse before they could supply in bulk. In the 
meantime the local authorities had to discharge their obligations, and 
they asked for sanction for loans to instal plant which they considered 
absolutely necessary to do that. The Borough Councils were fully aware 
of what was being done by the Council. The Council encouraged 
Borough Councils where possible by agreement with each other to 
obviate as far as possible the expenditure of large capital sums on new 
plant until the policy of the Council was settled. 


Presentation.—Mr. C. Bottomley Smith who has been for 21 ycars 
electrical engincer and manager of the Hove Electric Light Co., and 
has recently been appointed to a similar position under the Corpora- 
tion on the transfer of the undertaking, has been presented by the 


staff with a gold chronograph and soverzizn case as a token of their 
esteem. 


Southport.— From July 1 the Corporation will make the following 
charges for electric current :— 

To business premises, according to the maximum load demanded plus 
1d. per unit for all current consumed ; to private houses, at a fixed charge 
based on the gross rental of the house plus d. per unit. 


Stepney (London).— The Board of Trade have approved the | ro- 
posal of the Stepney and Bethnal Green Borough Councils to enter 
an agreement for the distribution by the former Council of energy in 
Bethnal Green, subjcct to Clause 18 of the agreement being amended 
80 as to substitute the L.C.C. for the Board of Trade as the body to 
appoint Electric Inspectors. 


Wembley.—' The Council have sealed the agreement with the North 
Metropolitan Electric Power Supply Co. for the supply of electricity 
a Sram parts of the Council's area. The Council's petition against 
the Company's Bill has also been withdrawn. 
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West Ham.—The borough electrical engineer (Mr. J. W. Beau. 
champ) has reported that it is desirable that there should bea sup- 
plementary scale for canvassera of the sales department (to be applied 
at his discretion), providing a higher fixed salary (55s. per week) and 
a lower rate of commission than that at present in use, in order to 
securo to canvasser3 working on different classes of business, and in 
different districts of the borough, a reasonable cquality cf remunera- 
tion. Mr. Peauchamp also asks for permission to pay a small 
commission on clectrie vehicle business, subject to standard condi- 
tions. The Electricity Committee recommend the adoption of theso 
suggestions. | 


LIGHTING NOTES. 


Dinas Powis.— At the last mecting of the Council it was unani- 
mously agreed to invite the Llandaff and Dinas Powis Rural Council 
to give a supply of electricity for lighting in the district. E 

The supply of gas by Barry Council is considered most unsatisfactory, 
and electric supply cables are already laid within & mile of the district, 
so that it is probable electricity supply will be soon available >  - 


POWER AND HEATING. 


Electric Organ Blowing.—The organ at Rochester Cathedral has 
recently been renovated and electric blowing apparatus has been 
installed. on MEN : 

Hackney (London).—The Electricity Committee recommend the 
Council to supply current for charging electric vehicle batteries at 
Id. per unit, but between 4 p.m. and 7 p.m. from October to 
February inclusive 34d. per unit will be charged. - - 


Southend.—The Council have decided to supply current for power 
at low rates after 11 p.m. and (subject to a minimum demand of 
2] H.P.) the charge after this time will be reduced to ld. per unit, 
this arrangement being in addition to the existing flat rate of 2d. 
per unit. | 


Walthamstow.—The Electricity Committee propose to lay a h.t. 
feeder cable to supply Messrs. D. Gilson & Co.'s factory in Billet- 
road at a cost of £2,055. 


TRACTION NOTES. 


TRAMWAYS AND LIGHT RAILWAYS. 


Birmingham.—The experiment of running first-class tramcars in 
the Edgbaston district has proved a failure and it has been abandoned. 


Bristol.— A special meeting of the City Council was held on Tues- 
day to consider the report of Mr. J. B. Hamilton, of Leeds, and Mr. 
J. F. C. Snell (Messrs. Preece, Cardew & Snell) on the purchase of the 
tramway undertaking of the Bristol Tramways & Carriage Co. | 

It will be remembered that the bill for the acquisition of the company's 
tramway lines has already been passed by a House of Lords Committee, 
and although Messrs. Hamilton and Snell’s report was presented to the 
Option Committee of the Council in July, 1913, it has only recently been 
published together with a report of the committee explaining the present 
position of the question. 

The Option Committee reported that they had given the fullest and 
most careful consideration to the whole question in the light of the 
reports of their experts, and of the information obtained from: othet 
towns, and having regard to those repo-ts and to the opinions expressed 
by the experts that there was no known fozm of traction which could 
provide the travelling facilities required by the public of Bristol as effici- 
ently and economically as tramways, the committee were of opinion 
that the Corporation ought, in the best interests of the ratepayers, to 
acquire the Bristol tramways undertaking, and they, therefore, recom- 
mended the Council to accept the Bill as amended by the House of Lords, 
subject to a poll of the city being favourable to the acquisition of the 
undertaking. n 

A long discussion took place and, after an amendment in favour of 
dropping the Bill had been rejected by 46 votes to 30, the report was 
approved. 

Doncaster. -The scheme for extending the municipal tramways to 
the new colliery districts at Woodlands and Warmsworth is to be 
proceeded with at once. 

Leicester.—On Tucsday the Council adopted a recommendation 
of the Tramway Committee to construct a tramway from Aylestone 
Park along Welford-road to Clarendon Park-road at a cost of £19,964 
so as to link up the Clarendon Park-road route with the Avlestone- 
road route. It was also resolved to grant an honorarium of £500 to 
the borough survevor (Mr. G. E. Mawby) in respect of special services 
in connection with the construction of the tramways, | | 

Light Railways.—The York Corporation Light Railways (Exten- 
sions) Order has been submitted to the Board of Trade for contirma- 
tion. 


Llandudno.— The work of doubling the electric tramways as far 
as the Free Library has been completed, 
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r L.C.C. Tramway Power Station.—On Wednesday the chairman of 


the Highways Committee of the County Council (Mr. G. H. Hume) 


and members of the Committee inaugurated the working of the first 


of the new 8,000 kw. turbine-generators at the Greenwich station. 

L.C.C. Tramways.—It was decided by the London County Council 
on Tuesday that, in conjunction with East Hem and West Ham 
Corporations, a through service of tramears be instituted between 
Bloamsbury, Aldgate and Barking Broadway. 

On Tucsday boy conductors were employed for the first time on tram- 
cars on some of the South London routes. They assisted the senior 
conductors in issuing tickets. 

Stoke-on-Trent.—The Corporation heve approved recommenda- 
tions by the Estates, Public Works and Tramways Committee to 
extend -the lease of the local tramways to the Potteries Electric 
Tractiori Co. until Dec. 31, 1940. 

The company must pay the Corporation a way-leave rent of £2,000 a 
year for the first 13 years, and £3,000 a year for the remainder of the 
term, and the tramway company are also to carry out Improvements to 
stock and permanent way at a cost of £35,000. 

West Ham.—The Tramways Committee recently considered 
tenders for the supply of 16 new tramcars, but, having regard to the 
prices quoted, especially for the car bodies, which, in comparison 
with the contract for the last 12 cara, are considered to be excessive, 
they recommend that no tenders be accepted, but that the manager 
be authorised to make inquiries in other directions with a view to 
obtaining more favourable prices. 


TELEGRAPH AND TELEPHONE NOTES. 


Radto-telegraph Notes.— Criticism is offered in mercantile merine 
circles at Liverpool on the wireless regulation by which vessels 
carrying passengers or having crews numbering 50 or more should be 
equipped for wireless, The result of the regulation, in the opinion 
of many, will be that two-thirds of the shipping will be exempt, 
while in many instances ships’ crews will be reduced to under 50 to 
avoid the necessity of the installation. 
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Australasia.— The * Australian Mining Standard " says the 
accounts of the tramways owned by the Christchurch Tramway: 
Board show a surplus of £6,805 for the past year (compared with 
£2,982 for the previous year). 

The Wellington municipal tramways showed a surplus of £3,894 on 
last vear's working, after paying cost of special alteration to the cars 
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(£12,529), the previous vears surplus being £11,903, 

The report by Mr. E. Parry on the Great Lake (Tasmania) hy:lro- 
electric seheme of the Hydro-Electtic Power & Metallurgical Co. was 
recently. received by the Government, and is generally favourable to 
Government purchase. The rainfall would produce an avecage load 
throughout the year of 150,200 Ene. After describing the works, it is 
stated that the expenditure amounts to £136,797, to which has to be 
added sundry creditors £3,377. The cost.of completing the work now in 
hand, so as to supply Hobart, will be about £96,440. making a total of 
£236,602. Adding interest on construction (£17,500) and administration 
(£41,450), the total will be £295,572. Mr. Parry is of opinion that the 
power could be disposed of in Hobart and district, but in order to do so 
in a reasonable time further expenditure in the extension of the trans. 
mission line, distributing line, &c., must be incurred. He estimates 
that £35,000 will be required for this purpose, making a total of 
£300,572, equivalent to £35. 12s, per horsepower for generating plant. 
With a commercial load of 4,260 r.n.r. a revenue. of £17,300 would be 
obtained, and the working expenses are estimated at £7,500, which 
would leave a net revenue of £19,800 to pay 44 per cent. interest and 
tie depreciation charge of 2 per cent. The three principal centres of 
distribution are the West Coast, Launceston and Hobart, and if a trans- 
missionline is laid to each of these districts the general requirements of 
the State will be fulfilled. 

H.M. Trade Commissioner for Australia reports that the Minister of 
Public Works intends to ask the New South Wales Parliament to pass a 
bill next session to authorise the construction of an underground railway 
through Sydney, at an estimated cost of £4,800,000, and a bridge ACTOSS 
the harbour from Milson's Point to Dawe’s Point to connect the railway 
with North Sydney. The bridge is estimated to cost £2,750,000, besides 
£250,000 for power, rolling-stock and electrical equipment. 

South Africa.—The report of the Johannesburg Municipal electricity 
supply department for the year ended June, 1913, shows thet the 
units supplied were 22,362,803 (compared with 19,885,541 units in 
the preceding year). 

The number of consumers was 12,300 (against 10,217); maximum 
load was 9,500 kw. (8,600 kw.) ; year's revenue was £232,864 (£260,833). 


The street lamps include 5,335 incandescent (3,745) and no ares (131). 
The total capacity of central station plant is 11,400 kw. Since June 30, 
1913. a new 3,000 kw turbo-alternator has been put to work. : 

The ** African World " says Beaufort West (Cape Province) rate;ayers 
have sanctioned the bcrrowing of £10,000 by the Municipality for ah 
olectrie lighting scheme. 

Parys (O.F.5.) Council are borrowing £32,000 for publie works, in- 
cluding the extension of the electricity undertaking. 

The Town Council of Germiston (Tranvaal) has decided to borrow 


£400,000 for municipal works, of which £85,000 is intended for tramway 
consiruetlon. 


» 


FOREIGN NOTES. 


Argentina.—The “ Review of the River Plate" says the Isla 
Syndicate, which holds a concession from the San Juan Government 
for utilising the waters of the San Juan River, has deposited $100,000 
and the concession has been transferred to the Central Argentine 
Electric Light, Power & Tramways Co., and Messrs. Dick, Kerr & Co. 
will carry out the construction work. 

The Government of the Province of Mendoza are considering a petition 
by Senator Dr. S. G. del Castillo, at the instance of the Argentine Power 
& Rail-less Traction Co., asking the Government to declare as lapsed the 
concession granted to the Compania Luz y Fuerza of Mendoza City. This 
company has provided light and power for the past two years in the city 
and suburbs of Mendoza, and is also the owner of the electric tramways in 
the city. Its present capital is $1,000,000 gold in bonds (held by the 
Compania Alemana Transatlantica de Electricidad) and $850,000 in 
shares. The money was advanced by the parent company in Germany 
(the Deutsche Ueberseeische Elektrizitàts Gesellschaft), and the capital 
invested by that company in electrical undertakings in Mendoza amounts 
to about $7,000.000 m. n. (about £600,000). The Luz y Fuerza Co. hasa 
hydro-electric station at Lujan de Cuyo. and intends to erect a similar sta- 
tion about a mile cast of Cacheuta, with a total capacity of 12,000 H.P. 

A station for the supply of electrical energy for public lighting and 
power is to be opened at Capilla del Monte. i 

An electricity supply scheme is being considered by the authorities of 
Tafí Viego (Tucumán). 

Brazil.—A consular report gives the following information as to 
the electric equipment of the Port of Para :— ; 

Tne 13 single-story and two double-story warchouses are supplied 
with electric current, there are seven 3-ton and four 5-ton all round 
electric cranes and two 3-ton Musker luffing cranes. Vessels of 800 
tons weight can be raised at the rate of 10 ft. per minute by electric 
winch in the slipways et Val-de-Caes. 

The Para Electric Railways & Lighting Co. own the electricity supply un- 
dertaking and also operate about 35 miles of overhead ttramway in Belém. 

The British Consul-General at Reo de Janeiro savs that that city is 
one of the most lavishly illuminated in the world. In 1912 over £300,000 
was spent on public lighting by electricity and gas. Of electrical energy 
11.819,352.017 units and 279,655,400 cubic ft. of gas wero consumed, 
and for private lighting in the same vear 11,653,036 units of electrical 
energy and 575,365,270 cubic ft. of gas were consumed, Electricity was 
not available for private illumination in Rio de Janciro until 1910, but 
during the following three vears its ure inercared by about 90 per cent. 
whilst the gas consumption diminished slightly. 

Greece.--The British Consul for the Piræus states that the agri- 
cultural districts in Macedonia, Epirus and the Islands offer openings 
for the supply of gas engines and other machinery and the construc- 
tion of electric tramways. 


Holland.—H.M. Consul-Gencral at Rotterdam says openings for 
United Kingdom manufacturers in Rotterdam include machinery 
of all sorts and electrical appliances. 

Advertisements in the local press and the presence of energetic travel- 
lers are of more use than the posting of circulars and price lists to met- 
chants in Rotterdam. German trade is cutting more and more into 
British trade. Long credit to sound firms and the studying of the require- 
ments of the local markets are necessary. Dutch firms (it is said) prefer 
to deal with British firms, other things being equal. . 
Italy.— The Municipal Tramway Board of Turin have been autho, 
rised to construct an electric tramway from that city to Monte Rosa, 


Japan.—A consular report from Shimonoscki district refers to the’ 
present activity in railway and tramway building. ie 
Imports at the port of Moji (in the Shimonoseki district) in 1913 in- 
cluded insulated wires and cables value £4,738 (compared with £8,425 
and £4,289 in 1912 and 1911 respectively); dynamos, motors, &c. 
£74,450 (£32,379 and £18,212); steam boilers and parts, £10,697 
(£21,204 and £29.803); steam engines, £6,392 (£10,442 and £3,717); 
cranes, £52,704 (£9.172 and £9,684); various machinery, £181,300 
(£108,859 and £41,196); parts of machinery, £60,284 (£36,852 and 
£27,932). 

Russia.—The Council of Ministers has approved the borrowing of 
about £2,640,000 by the town of Kiev for the purchase and develop- 
ment of the tramway system.’ v" 

The British Consul at Riga reports that the Council of Ministers has 
approved the raising by the town of Vilna of a loan of about £427,000 for 
the construction of an electrio tramway in the city. 
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Switzerland.— An 80 years’ concession has been given to a syndi- 
cate (represented by M. le Dr. E. Mory, of Adelboden, and M. R. 
Zehnder-Sporry) for the construction of a narrow-gauge electric 
railway from Frutigen to La Leak via Adelboden at an estimated 
cast of £200,000. 


Uruguay.—The " Review of the River Plate " says the Court of 
Appeal has confirmed a judgment requiring La Transatlantica Tram- 
way Co. to extend its lines to the Malvin stream and to construct a 
bridge over the stream for the passage of tramcars. 


Vienna.—1t is reported that the Corporation have decided to i issue 
a loan of £15,625,000, of which £6,250,000 is required for under- 
ground railways and the balance for various public works. The loan 
will be floated in Germany and German contractors will probably 
sccure the contract. 


MISCELLANEOUS NOTES. 


Alleged Theft of Electrical Fittings, — Three men named Taylor, 
Connor and Pitcher, have been committed for trial by the Marl- 
borough-street (London) magistrate, Mr. Mead, on a charge of 
stealing electrical fittings of the value of £22 from Messrs. Duncan, 
Watson & Co., and Barnett Shombrot has also been committed on a 
charge of receiving the same, but he has been allowed bail. 


Government Publications.—The following have been issued during 
the past week :— 

Inter-Imperial Trade Return, ld. ; Foreign Trade Return, ld. Bill: 
Electric Lighting Provisional Order, No. 5, 24d. Foreign Trade Accounts 

up to May 11, 1914, 6d. Board of Education Special Report on School 
and Employment in the United States, 1s. 10d. University of Sheffield 
Bill Report, ld. Bill: Tramways Provisional Order, ljd. Railway 
Accidents Returns during 1913, 54d. Handbook on London Trades, 
Engineering, 3d. Public Rights of Way Bill Report, 2d. ; Bill: Electric 
Lighting Provisional Orders, No. 7, 6d. Royal Commission on Railways, 
I8th Day's Evidence, ls. ld.; ditto, 19th Day's Evidence, ls. ld. 
Statutory Order, 1914 : Aberdare Urban Trackless Trolley System, No. 
671, 1}d. Bills: Electric Lighting Provisional Order, No. 6, 4d. ; 
ditto, No. 9, 2d.. 


Holiday Arrangements.— Now that the country is looking its best 
very many persons will no doubt avail themsclves of the various 
facilities for comfortable and expeditious travel in order to spend the 
Whitsun recess away from home. There are over 300 seaside and 
ie health resorts in the Midlands and North to which the Great 

Central Railway Co. offer cheap facilities. 

These resorts include Liverpool, Isle of Man and West Coast, Clee- 
thorpes, Scarborough and East Coast, which can he reached in quick 
time.at very cheap fares, and the choice of destination stretches from the 
Midland Counties to the North of Scotland. To. those who are not 
willing to go 80 far away, the Vale of Aylesbury, Chiltern Hills and 
Stratford-on-Avon should particularly appeal. Shakespeare's country 
is quite an earthly paradise, and the poet’s associations with Stratford 
are so intensely interesting that all Englishmen should visit this shrine. 
Particulars of times of departure, fares, &c., may be obtained free at 
Marylebone Station, at any of the Company's town offices and agencies, 
or by post from Publicity Department, 216, Marylebone-road, N.W. 

Collection and Delivery of Passengers’ Luggage. —Special arrangements 
are made for the collection and delivery of luggage in advance at cheap 
rates to passengers travelling on the Great Central Railway. Personal 
luggage will be collected, conveyed and delivered at destination with their 
own carts, if within the usual cartage area, or can be forwarded to stations 
in the United Kingdom and Ireland. Cycles, perambulators, &c., can 
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also accompany luggage on payment of a small extra charge. Passengers: . 
travelling by the Great Central Railway can insure their luggage against 
loss or damage, and the nominal amount of 1s., for instance, insures up 
to £20, for 15 days, to any place in Great Britain. Particulars may. be 
obtained at any Great Central Railway Booking Office. 

Printers’ Exhibition.—There is being held at the Avweultural Hall, 
Islington, London, N., an exhibition of Printing, Printing Machinery 
and Materials of a very instructive and interesting character. * All 
that goes to make up a newspaper, book, pamphlet or box can be 
seen in actual operation, and most of the leading firms in the printers’ 
machinery and materials industry are represented. The driving 
power of the numerous small and large machines is entirely electrical, 
and the individual drive is particularly in evidence. The Lanston 
Monotype Corpn., Linotype and Machinery, Walker Bros., Soldan 
& Co., and several of the leading firms in the Wharfedale district of 
Yorkshire (noted for its printing machines) have fine Stands. Per. 
haps the most notable, as it is the largest, exhibit is that of John 
Haddon & Co., a London firm of high repute in several sections of 
this industry, who have an entire hall equipped with the machinery, 
plant, apparatus, type, &c., for which the firm has a high reputation. 
Messrs. John Haddon & Co. celebrate their centenary this year, and 
have taken the opportunity which the Printers’ Exhibition affords 
of doing full justice to their many-sided business, whose bead. 
quarters are within a stone's throw of THe ELECTRICIAN offices. A 
centenary booklet, issued to commemorate the occasion, contains a 
great deal of matter which is of interest both inside and outside the 
printing industry. It is important to observe that the exhibition, at 
the Agricultural Hall closes to-morrow (Saturday). ^ ''' | 


Reference Books.— The fourth (1914) annual issue of the “ Russian 
Year Book " contains much useful infor: nation for those interested 
in Russia. 

It gives a brief survey of the economic progress of that vast Empire as 


measured by the grow th of its trade and commerce, and thc development. 


of its municipal enterprise. A great part of the present issue is newy 
having been compiled from the latest official documents and Government 
publications, &c., and the remainder of the book has undergone a thorough 
revision. The technical subject of Russian law as affecting foreigners 
has been reduced to a comparatively simple body of principles which will 
indicate to the English reader the lines on which Russian legal decisions 
may be expected to run. The customs tariff, general commercial and 


industrial statistics are very complete, and the new feature is a short, 


bibliography of the more notable Russian books of the past year. ‘The 
index extends to some 40 pages and makes the volume accessible to 
readers who wish to turn to the information it contains on any subject. 
Th: book is published by Messrs. Eyre and Spottisw: ode, East Harding- 
street, E.C., at 10s. 6d. n t. 


In the Commercial Year Book of the Nottingham Chamber of 


Commerce brief partieulars are given of the manifold industrial 
resources of the City of Nottingham and district, while members of 
the Chamber of Commerce have in a brief, compendious form, much 
useful information relating to the trade and commerce of the tow n. 
The book is published by Messrs. Bemrose & Sons (Ltd. ), of Derby, 


The Year Book and Commercial Review for 1914, issued by the 


Newcastle and Gateshead. Incorporated Chamber of Commerces 


supplies somewhat similar information about the commercial and 
industrial activities of Newcastle-on-Tyne, Gateshead and Sunder- 
land. . This is the second issue of the work, which has been carefully 
edited by Mr. Herbert Shaw, B.A., and is published (at 2s. 6d.' net) 
by the local Chamber of Commerce, and by Messrs: d Eur, 
167-168, Flect-street, London, E.C. 


———À ÀA à memi —""AM— 


Tclegraph and Telephone Material. 
Tenders are invited for the supply of Telegraph and Telephone 


Material to the Postmaster-General’s Department in HOBART : 


(Tasmania) and PERTH (Western Australia) Tender forms, 
.Specifications, '&c., may be obtained at the Commonwealth 
Office, 72, Victoria-street, London, S.W.  Particulars of the 
material required and the dates for the receipt of tenders are given 
in an advertisement, 


Tenders will ke received by the Deputy Postmaster-General, 

. MELBOURNE, until noon July 7 for 70 tons g.i. and Steel Wire 

and 10,500 Jointing Sleeves and Telephone Switchboard 

Parts, Specifications from Deputy Postmaster- General, 
Melhonrne,. T 


-— woe —- ` $ : 9 


Transformers. 
LEEps City Council invite tenders for single- TE 2,000 and 


0,600- volt and Scott connected Transformers of the air- cooled J 


tvpe, with a total capacity of 20,000 k.v.a., delivered over a 
period not exceeding three years. Specification, &c., from the 
manager of the electric lighting department, Mr. C. Nelson 
Hefford, 1, Whitehall-road, Leeds, and tenders to the town 


clerk, Sir Robert E. Fox, Town Hall, Leeds, by n a.m. June 2t. : 


Police Cell Calls. 

The RECEIVER FOR THE METROPOLITAN PoLrce Districr 
requires tenders by noon June 3 for the supply and maintenance 
of Electrical Cell Calls. Forms of tender. from the Receiver, 
New Scotland Yard, London, S. W. 
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 "LsEps City Council invite tenders for six Water-tuve Boilers, 

12 Mechanical Stokers, Six Economisers, Three Induced Draught 

Plants and Accessories. Copies of general conditions, &c., from 

the manager of the Electric Lighting Department, Mr. C. 

.. Nelson Hefford, 1, Whitehall.road, Leeds. Tenders to the town 
- . Clerk, Sir Robt. E. Fox, Town Hall, Leeds, by 11 a.m. June 10. 

>- LEEDS City Council also invite tenders for Motor Driven In- 

-: duced Draught Plant, capable of dealing with 230,000 c.f. of hot 

. . gases per min. Specifications, &c., from Mr. C. Nelson Hefford, and 

` tenders to Sir Robt. E. Fox, Town Hall, Lecds, by 11 a.m. June 10. 

— DARLINGTON Corporation want tenders by June 4 for Water- 

tube Boiler and Cooling Tower. Specifications, &c., from the 

Borough Electrical Engincer. 


Tenders will be recived until 4 p.m. of Thursday, Aug. 6, 
at the Town Clerk’s office, AUCKLAND, N.Z., for the supply and 
erection in the City Council power station of three 750 kw. 

‘d.c. Mixed Pressure Turdo-generators and one 1,506 kw. Tlirce- 
phase Turbo-generator, including Auxiliary Plant and Sub.station 
Equipment. Specifications, &c. from the consulting engineers, 
‘Messrs. Preece, Cardew & Snell, 8, Queen Anne's Gate, London, 
S.W. | 
© HaMPsTEAD (London) Council require tenders by 10 a.m. 
June 11 for a 1,500 kw. Turbo-Alternator, Barometric Jct Con- 
denser and Pipework and Cooling Tower and Tanks. Spcci- 
fication, &c., from the Chief Engincer and Manager, Electricity 
Works, Lithos-road, l'inchley-road, N.W. 


. Darrrorp Urban Council require tenders by noon June 15 
for 500 kw. high-pressure Steam "Turbine, direct-coupled to 
three-phase a.c. Generator, with Surface Condenser, Pumps, Air 
Filter, Transformer, &c. Specification, &c., from the Clerk. 


Gas Engine, Dynamo, Battery, Overhead Lines, &c. 

' LovcHnEA Electric Power & Lighting Co. (Ltd.) require 
tenders by May 30 for supply of Gas Engine and Suction Plant, 
Dynamo and Motor Booster, Storage Battery, Switchboard, 

. Overhead Lines and Street Lamps. Specifications from thc 

"^ — Secretary. i 

Economiser. 

:HaRROGATE Electricity Committee require tenders by June 22 
for the supply and erection of an Economiser of 288 pipes in 
three banks of cight pipes wide. Tenders to the Borough 
Electrical Engineer by June 22. 


Lift Ropes. | 
"^ The COMMISSIONERS or H.M. Works, &c., invite tenders for 
the supply of Lift Ropes during three years from July 1 next. 
 ''Forms of tender, &c., from the Controller of Supplies, 18, 
Queen Anne's Gate, Westminster, S.W., and tenders, addressed 
. to the Secretary, H.M. Office of Works, Storey's Gate, West- 
+ minster, &.W., must bo in by 11 a.m. June 2. 


Meters, Demand Indicators, Time Switches and Carbons. 
|. . The Electricity Supply Committee of SrEPNEY (London) 
Dorough Council invite tenders for the supply during the period 
ending June 30, 1917, of Ampere-hour Meters, Demand Indi- 
cators and Time Switches, and during the period ending June 
30, 1915, of Are Lamp Carbons. Specifications, &c., from the 
borough electrical engineer and manager, Mr. Wm. C. P. Tapper, 
27, Osborn.strcet, Whitechapel, E., where tenders must be 

. delivered by noon June 11. 


I. , 
Insulated Rubber Cables and Tramway Poles. | 
a Tenders are invited for the supply of 900 yds. 7/16 S.W.G. 
and 1,600 yds. 7/14 S.W.G. Concentric Lead-covered Cable, 
1 anl also for the supply of 60 Tubular Steel Tramway 
" Poles to the City of MELBOURNE. Copies of specification, 

conditions of tender, &c., from the Agents for the City Council, 

Messrs. Mellwraith, McEacharn & Co. Ppy. (Ltd.), Billiter- 


square Buildings, London, E.C., to whom tenders by noon Junc 3. 


Motors, Pumps, &c. 

' . Warwick Corporation want tenders by noon June 1 for 
Electric Motors, Centrifugal Pumps, Switchgear, &c., for their 
sewage outfall works. Specifications, &c., from Messrs. Dodd 
& Dodd, County-chambers, Corporation-street, Birmingham. 


Trailer Cars, &c. 
Loxpon County Council require tenders by 11 a.m. Junc 23 
for supply of 50, 100 or 150 Trailer Cars and the equipment of 
. .90Q existing Electric Motor Cars with Couplers znd Traction 
' (ear for drawing trailers. Specifications, &c., on and after 
June 3 from the Clerk, County Hall, Spring-gardens, S.W. 
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Steam Turbines, Boilers, Mechanical Stokers, Economisers, &c. 


Wiring, Electric Light Fittings, Telephones, Bells, &e. 

Lonpon County Council require tenders by Il a.m. June 4 
for wiring Furzedown Training College and Hostels, Tooting 
(about 760 wiring points), Telephones, Call and Fire Alarm Bells, 
Specification from the Chief Engineer, Spring-gardens, S.W., 


MANCHESTER Education Committee want tender3 by June 10 
for wiring Soss Moss special school, Warford. Specification 
from the Education Offices, Deznsgate, Manchester. 


Boiler and Cooling Tower. | : EE 
DARLINGTON Corporation require tenders by Jun? 4 for 
supply and erection of e Water-tube Boiler and à Coolinz Tower, 
Specificztions, &c., from the Borough Ele2irical Enzincer. 


Electrical and General Stores. 


CLACTON Urban Council require tenders by noon Juno 3 for 
12 months’ supply of Service Fittings, Joint Box Compound 
Oils, Waste, &. Forms of tender from the Clerk. 


LivERPOoL OVERHEAD RarLway Co. requiro tenders by 10 a.m. 
June 2 for 12 months’ supply of Electrical Fittings, Oils 
and Grease, Packing Waste, &c. Forms of tonder, &c., from 
the Company's Offices, 31, James-strect, Liverpool. — 


Penrikyber Navigation Colliery Co., PENHIWCEIBER, Glam, 
require tenders by Jun? 3 for 12 months’ supply of Electrical 
Fittings, Oils, &c. Forms of tender from the Secretary. 


Tendera are required by June 5 for six months’ supply of 
Electrical Sundries to Severalls Asylum, CotcuEsTER. Forms 
of tender from the Clerk of the Asylum. 


SYDNEY (N.S.W.) City Council require tenders by 3 p.m. 
July 20 for Are Lamp Carbons, Box Compound, Meters, 
m.d. Indicators. S pecifications from the City Electrical Engineer. 


Chassis for Electric Van, and Electric Motor Car. 
WELLINGTON (N.Z.) Council require tenders by 4 p.m. July 9 
for the supply and delivery of an clectric chassis for a 2,000 lb. 
parcels delivery van, and an electric motor car for the Tramways 
Department. Specifications from the Tramways and Electrical 
Engincer, Harris-strect, Wellington (deposit £1. 1s. in cach case). 


Tramway Construction, Sub-station Equipment and Tramcars. 

New PLymovtsH (N.Z.) Borough Council require tenders by 
10 a.m. July 27 for the following contracts in connection with 
the Council's overhead trolley tramway undertaking: Over- 
head Wiring and Permanent Way (5 route-miles), Sub-station 
5quipment, including Converting Plant, Battery, Automatic 
Reversible Booster, &c., and Six Cara with Truoks and Equip- 
ment. Specifications, &c., from the Town Clerk. 


Hydraulic Elevator Control Apparatus. 
The Sydney & Suburban Hydraulic Power Co., 14, Martin- 
place, SybxEY (N.S.W.), offer a premium of about £200 for a 
device for Automatic Control of Hydraulic Elevators Pro- 
posed devices to be received before the end of 1914. j 


Eleciric Cranes. n 


The VICTORIAN RAILWAY COMMISSIONERS require tenders by 
ll a.m. Aug. 26 for the Manufacture and Supply of Electric 
Cranes for the Ballarat and Bendigo workshops (contract No. 
25,756). Particulars at the Contractor's Room, Spencer-strcet, 


| Melbourne, or at office of Agent-General for Victoria in London. 


Tenders will be opened on June 26 at the offices of the Junta 
de Obras del Puerto de Huclva for the supply of two Electric 
Portal Cranes, each with a lifting power of 5 tons, and revolving 
platforms. The first competition will be confined to Spanish 
manufacture, but, in the event of no decision being arrived at. 
a second competition, in which a foreign product may be acceptod, 
will then take place. Spanish products will have a 10 per cent, 
preference. di | y: A 


! 
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TENDERS RECEIVED AND ACCEPTED. 
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Loxpon County Covxcr.— The Council have accepted the 
following tender; :— á T 

W. B. Haigh, Gruban & Co., wood working-machinery for central caf 
depot, £1,372. 10s. . T 

British Insulated & Helsby Cables, copper bonds, £454. 7s. 6d. Bs 

Equipment at Greenwich Generating Station.—Selson "Engineering ©0., 
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shaping machine £104. 105, emery. grinder £29.103, universal disc 
grinder £55. 10s.; Buck & Hickman, high-speod sensitive drill £12. 16s. 6d., 
grindstone and trough £8; Alley & MacLollan, portable air compressor 
and tools £233. 10s. ; W. & T. Avery, rope-testing gear £21. 5s. 

Newton Bros., reconstruction of two 50 kw. moto:z-g^nerators, £504. 


. DvNDEE.—The Corporation have placed orders with Hurt, 
Nelson & Co. for car bodies with vestibule ends, at £420 each; the 
United Electric Car Co., for trucks (including electro-mechanical 
track brakes), at £146 each ; and with Dick, Kerr & Co., for electrical 
equipments, at £290 each. | 


HawwERsMITH (LONDON).—The Council received the following 
tenders for the supply of switch fuses :— 


36 fus» | 24 pairs | 12 spare 


Contractor. handles ;fusecon-| strip | Total. 
complete. tacts. | fuses. 

Universal Electrical Mfg. Co. | £ &d. £ 8. dj £s d. £ s. d. 
(recommended) 16 17 6. 17 80 1 100 35 15 6 

Seage & CO...csssseseeseeeeees ue | 20 50 19160 0 18 0, 40 19 0 
Spagnoletti Ltd................. eu qs 18 15 0 21 12 0, 0 180 41 50 
A MUR VEN 22 10 0, 16 16 0.0 18 0| 40 40 
British Calibrated Fuse Co. ......... 31100 33 00 0 90 64 19 0 
General Electric Co. .................. 30 15 0 32 80 6 00) 69 30 
Turners & Manville ................... | 45.15 0, 39 00, 116 0| 86 I1 0 


The Council are also recommended to accept an amended proposal of 
Fraser & Chalmers (at £700) for the sapply of coal hoppers, Avery 
weighing machine and mixing tank. 


WarTHAMSTOW.—The Council cre recommenced to accept the 
tenders of Babcock & Wilcox (at £2,585) for the supply cf an 
additional boiler, overhead bunkers and conveying plant and (at 
£385) for the supply and fixing of pipe wcrk. The tender of the New 
Conveyor Co. (at £3,825) is also recommended fer acceptance for 
installing conveyors and ash bunkers. | | 


HEIDELBERG (TRANSVAAL).—At the last meeting of the Municipa! 
Council it was decided to place the order for the erection of a com- 
plete power station with the A.E.G. Electrical Co. of S.A. (Ltd.), of 
Johannesburg. Dr D 7 


InrirMary Licnt1nc.—Marylebone (London) Guardians have ac- 
cepted the tender of Lund Bros. & Co. (at £1,783) for an electric light 
installation at North Kensington Infirmary. Fourteen tenders 
were received, the prices ranging from that accepted to £3,075. 


EpiNBURGH.— The Corporation has placed the contact for th: 
sippy of coatinusus-current meters (Bastian patents) with th» 
Electrical Co, 


West Ham:—Tho tender of John Baker & Co. is recommended for 
acceptance for a supply of 32in. and 22in. tramway tyres, at 
£l. 6s. 8d. and 19s. 3d. each respectively. 


ILrorp.—The Urban Council have acccpted the tender of Mawd- 
sley's Ltd. for a battery booster and that of Pritchetts & Gold for 
storage batteries for Goodmayes sub-station. 


Corwyx Bay.—Chamberlain & Hookham (Ltd.) have rcccived the 
contract for meters from Colwyn Bay. _ 


Drawn Wire Lamps. — The Public Works Department of the Union 
of South Africa has placed.an order with the A. E.G. Eleetrical Co. 
of S.A. (Ltd.), for their total requirements throughout the Union of 
drawn wire lamps during the next 12 months. 


Metroflam Lamps.—Newcastle-on-Tyne Corporation have just 
placed a further repeat order with Johnson & Phillips for 40 long- 
burning " Metroflam " lamps, bringing the total number installed 
up to 130. Important repeat orders for " Metroflam " lamps have 
also been received from the Glasgow, Blackpool, Southend, South 
Shields ond Willesden lighting authorities. 


Government Contracts.—The following contracts were placed by 


the Britith Government Departmoats during April :— 

Admiralty.—British Insulated & Helsby Cabl:s, Clarke, Chapman & C2., Ediscn & Swan 
: Eos Engincering Co., Hawkers (Ltd.), McG:och & Ce., Playcr & Mitchell and Stirling 
Cr *phone Co..«lectrizalfittings ; Stearn Electric Lamp Co., British Thomson-Hcustcn Ce., 
Eo (Lt.), Edizcn & Swan Co., General Electric Co., Rugby Lamp Co. and Pop? s 
EAT Ce., incand:sc.ntlamps; Verity's (Lt3.), moter g.n.rators, c:ntral gears 

Ride Office. —Briti-h L.M. Eriz:son Mfz. Co., Midland Electric Wire Co.. Phoenix T:l-- 
jd one & Electris Works and Si mens Brcs. & Co., t-lephon:s and parts; Pinching & Wa'ton 
viectriz lighting Herb-rt Hcspital, Wcolwizh; Grindlay, Ress & Co., «l.ctiiz lighting 
Pi rshill Barracks, Edinburgh. 
Pete Agents for the Coloaies.—Tycr & Co., tablet instruments and siznalling matzrials ; 

allway Siznal Co., zimals; Si:msns Bres. & Co.,insulatcrs, t.legraph mat.rials, struts, 

ji; eullcrs (Ltd), t.legraph line material, and F. Smith & Co., copp.i wire. &c. — 
d ra Ofize.—Si mens Btcs. & Co.,c.lls; Taylor, Tunnictiffe & Cc. and Lithclite (Ltd.), 

p ators; Lancashire Dynamo & Motcr Co., motor alternatcr. 

ost Office. —Dizx, Kerr & Co., electric conductor rails and electric motor waggons for 
tx» rim:ntal railway, Woolwich; G. E. Taylor & Co., electric lizhtine N. W.D.O.. London; 
wpasncletti (Ltd.), clectrizal equipment, H.F.O., Manch;ster; Premi:r Accumulator Co., 
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storag» battery, H.P.O., Manchst:r: Pel-Conn-r Trlephene Werks, telephone exchang? 
equipment, Darwin: West:rn Electric Co., t:lephene exchange equipment, Derby, arid 
t.ephene apparatus; Marccri’s Wireless Telegraph Co., ele¢trical equipment of wireless 
ttiticns, Stonehaven and Cull:rccats; British Insulatsd & Helsby Cables, t:|:phone 
apparatus and cable and copo:r wire; North British Rubb:r C3., t:l:phene apparatus ; 
G.n:ral Electric C2., t-sting apparatus; Bulles (Ltl;, ext:nsion arms and ircnwerk; 
Gust, Keen & N:ttl:fclds and C. Richards & Sons, ironwcrk; British L.M. E iz:scn Mfg. 
Co.. batt:ry bex:s: W. T. Hénlzy’s Til:zraph Works Cz., submarine and t:lephens cable; 
Si mens Brcs. & Co., submarine ard t.lephons cable and pereus c:lls; Ccnnolly Brcs., 
t lephcne cabh: Duzsek Bros. & Co., compound fcr ducts; Tayler, Tunric'iff» a Ce., 
insulators; Doulton & Co., ducts and insulators: C. Mazintzsh & Co., flameproof wire. 
H.M. O7iz: of Works, &c.— Napizr-Kimbzr (Ltd.), clectric b:llhang:rs' work, Lendon. 


Commonwealth Céntracts.—-The following ‘conttacts have been 


placed by the Australian Government Departments :— 
Postmaster-Gensval’s Dzpt., Qu2:1s1711.—West:ra Electric Co.. caps for pilot lamps, 
£2. 6s. 1043. cords £131. 95. 21.. jazi3 £55. 53.. kys £133. 85. 9d., lamps £30. 9s. 44d., 
pluzs £134. 85. 9d.. el:ctrizal regist rs £39. 10s., relays £27. 153., fibre sl:eves £26. 5s., 
cord waiznts £4. 13s. 9d., pluzs £7. 133. 61., B itish Insulated & Helsby Cables, cords 
£47. 185. 43. ; J. Paton & Co.. indicators £4. 193., switziboards £2,359. 2s. 61. ; Norman 
Boll & Co., cord (two conductor) £3.401. 4s. - E> os 
Public Works Dept., New South Wa!es.— Australian G:n:ral El:ctric Co. and British 
G:neral Electric Co., electric motors for Uhr's Paint workshops, echedule rates; Union 
Electric Co . one induction motor £35. 83. 91. 
Metropolitan Board of Watzr Supply, N.S.W.—Lawr:nz» & Hanson Co., one year's 
electrical sundrizs. 5 pir cnt. b:low schzdule ; W. T. Henl»sy's T.l:graph Works Co,, 
electric (ons year’s) wires and cables, 7 p:r cnt. b:low schedule. l i 
New Zealand Government Coniraets.— The N.Z. Public 
Tender Board have accepted the following tenders : — mile 
A. D. Riley & Co. for pot h2ads £52; Lawr:nc> & Hanson Co., twin conductor cords 
£257. 16s. 34. ; H. G. Anderson & Co.. gil. st:el wir2, £334. 10s. 114. ; P. R. Bailli: & Co., 
t.leeraph and t:lephon2 cabl:s, £4,192. : M. 


Service 


NEW BOOKS AND NEW EDITIONS. = - 


Copies of the new books m2ntioned below can be obtalaed post /ree from THz Eves 
TRICIAN Offices on payment ot the prices indicated in parentheses. Where an asterisk 1s 


added to th: number 2) days will elaps: b:fors books are supplied. It is only necessary 


to sp2cify the numb:2r when sending remittance. 


288. “ Practical Iron Founding." By J. G. Horner. 4th ccition, 
revised and enlarged. 5s. net (5s. 4d.). | dew 
289. “ Vest-Pocket Compendium of Applicd Elcctricity." By P. E. 
Lowe. 1s. net (Is. 2d.). | 
290. “ Chemical Lecture Chats.” By G. 
Paper 42s. net, linen 63s. net, rollers 84s. net’ l 
291. “ Electricity at High Pressures and Frequencics." 
Transtrom. 9s. net (93. 4d.). 
292. “ Safety Lamps and the Detection of Fize Damp ia Miacs.” By 
G. Forster. 1s. 6d. net (1s. 8d.). a I 
293. " Chart Atlas of Complex Hyperbolic aad Circular Functions.” 
By A. E. Kennelly. 17s. net. . . ur 
By A. E. 


Martin. 36 di.grams. 


294. " Tables of Complex Hyperbolic Circular Functions." 
Kennelly. 123. 6d. net. . 
. 295. " Influence of Molecular Constitution and Temperature on Mag- 
netic Susceptibility.” By A. E. Oxley. 3s net(3s.3d.) 
296. " Modern Workshop Practice." By E. Pull. 5s. net (5s. 4d.). . 
297. “ The Gas Turbine." By N. Davey. lös. net. "m 
298. " Mechanical Design and Construction of Generators.” By 
R. Livingstone. 9s. net. | E 
299. " A Determination of the Electro Motive Force of the Weston 
Normal Cell in Semi-Absolute Volts.” By A. N. Shaw. 3s. net (3s. 3d.). 
300. “ Marine Engineering.” A Text Book. By A. E. Tompkins. 
4th edition. 15s. net. zm 


Electric Traction in Italy.—We leam from “ L'Industrie 
Electrique " that the Government report on the Italian rail- 
ways contains some interesting Information with regard to 
electric traction in Italy. Up to the end of June, 1913, the 
following lines belonging to the State railways were worked 
electrically: The Valltelina line, 102 miles; the Varese line, 
45 miles; the Giovi line, 18 miles; and 25 miles of the Bus- 
solano -Bardonnéche linc—in all 190 miles. There has been 
no important stoppage except on the Mont Cenis line, where 
electric traction was interrupted from October, 1912, to March, 
1913, and replaced by steam, due to the burning down of a 
transformer station. The lengíh of electrically-worked track 
was 310 miles. There were 30 sub-stations, of a total capacity 
of 50,000 kw. Work is proceeding on the electrification of a 
second line to Giovi, on the Savona-San Guiseppe line and on 
the Monza-Lecco line. The plans for the electrifieation of the 
Milan-Pignerolles line, which will be commenced immediately, 
have been completed, as have also those for the Sampierra— 
Savona line. On the Milan-Varese line several new sub- 
stations have been put into service, thus allowing a heavier 
service of trains to be run. On the Valltelina line the wooden 
transmission poles have been replaced by metal ones. "These 
lines are all working on the three-phase system which is the 
standard form of electric traction on the Tt«lian State Railways, 
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MUNICIPAL ACCOUNTS. 


Acerington.— For the year ended March 31 the accounts of the 

clectricity department show total capital expenditure £130,612 
(increase of £9,434), of which £82,113 is outstanding. 
. Revenue was £27,678 (compared with £23,716), and working expenses 
were £17,979 (£14,345), leaving gross profit £0.609 (£9,371). Charges 
for debt redemption, interest, &c., were £9,022 (£7,048), leaving net 
surplus £677 (£2,323), or £718 including £41 received for motors and 
wiring installations sold, and deducting this net surplus from the balance 
deficient at March, 1913, makes a deficit £2,356, or £3,449, including 
£1,093 spent on meters, replacement of storage battery, &c. The 
number of consumers increased from 932 to 1,136, and the average price 
obtained was 1-022d. (1:142d.). Working expenses were 0-737d. (0-712d.) 
per unit, and capital charges 0-370d. (0-350d.). Units generated were 
7,503,748 (6,130,304) and sold 5,856,030 (4,836,024). "The plant capacity 
is 3,388 kw. (as in previous year) and maximum supply demanded was 
2,876 kw. (2,303 kw.),- 


Birmingham.— The accounts of the tramways department for the 

year ended’ March 31 show capital expenditure £2,334,437 (increase 
£183,192), and the outstanding capital is £1,913.559. 
, Revenue was £635,471 (compared with £581,566 in the previous year). 
working expenses were £445,507 (£370,179), and gross profit was £189,964 
(£211,387). Total revenue per car-mile was 10-689d. (10-626d.), expen- 
diture was 7-404d. (6-764d.), and units used 1-70 (1-64). Passengers 
carried were 146,930,986 (134,467,166), and car-miles run 14,268,244 
(13,184,042). Gross profit from motor omnibuses was £1,683, sale of 
plant at Yardley produced £3,241, interest and sinking fund for feeder 
. cables, &c., from electric supply depart ment £1,050, and bankers’ interest 
£2,514. Contributions to sinking funds, instalments for redemption of 
debt, and interest absorbed £122,282 and expenses in connection with 
promotion of Halesowen Light Railway Order £197. The amount placed 
_to reserve was £31.000, leaving a surplus for the year of £44,972. 


Blackburn.—The accounts of the tramways department for the 

year ended March 25 show capital expenditure £335,735. Loans 
repaid amount to £93,896, and £88,661 has been placed to sinking 
fund. 
. Revenue was £71,339 (compared with £66,683 in previous vear), 
working expenses were £47,170 (£42.516) and gross profit was £24.169 
(£24,167). Capital charges, income tax, &c., required £20,157 (£20,407), 
leaving net profit £4,011 (£3.870). Revenue per car-mile was 14-08d. 
. &nd working expenses, including power, were 9-43d. The average fare 
charged per mile was 0-76d. Passengers carried were 12,731.532 
(11,721,367), car miles-run 1,149,462 (1,076,694) and units used 1,901,668. 
Receipts for carriage of parcels were £2,311 (against £2,194). 


Brighouse.—The accounts of the electricity department, for the 
year ended March 31, show receipts £2,770, gross profit £895 and net 
profit £395. — | 

Current is taken in bulk from the Yorkshire Electric Power Co. and 
the quantity taken during the year was 370,251 units. Units sold were 
117,447 (increase 4:8 per cent.). There are 215 consumers (increase 28). 


. Bury.—The accounts of the tramways department for the year 
- ended March 31 show capital expenditure £286,989 (increase £3,984), 
of which £29,290 has been repaid and £15,328 is in sinking fund. 
Revenue was £70,080, working expenses were £35,350 and £496 was 
required for adjustment of rates for 1912-13. The net surplus was 
£10,043. £6,162 has been carried to Borough rates, including £1,162 
on account of previous loss on the Radcliffe tramways, £3,124 to reserve 
and £1,000 to insurance fund. Average total revenue per car-mile was 
10-38d., and working expenses, including power, were 5:549d. Passen- 
gers carried were 15,831,487, car-miles run 1,631,126, and units used 
| 2,031,620. 


Edinburgh.— The annual estimates were presented to the City 
Council last weck. 

In the course of his statement, treasurer MacLeod said the electricity 
undertaking continued to make most satisfactory progress. During 
the coming year the Electric Lighting Committee proposed to spend 
£59,250 on capital account, £30,000 of which was the first instalment 
for the new generating station at Portobello. That necessitated an 
addition of £5,925 to the reserve fund to keep it up to its maximum. 
The committee expected their ordinary revenue and the revenue from 
their reserve fund investment to provide not only for their whole expen- 
diture during the year, but also for that £5,925 required for the reserve 
fund, and leave them with a surplus of nearly £5,600. 

Grimsby.— The accounts of the electricity department for the vear 
to March 31 show total capital expenditure £131,520 (increase 
£16,938), of which £33,026 has been repaid. T 

"Revenue was £24,016 (compared with £21,230 in previous vear), and 
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working and general expenses were £12,869 (£11,175), leaving gro:s 
profit £11,119 (£9,789). Capital charges were £7,058 (£6,642), and net 
profit was £4,061 (£3,147). Gross profit was equal to 9-03 per cent. 
(871 per cent.) on the capital. Total working costs were 1:0154. 
(1:054d.) per unit sold. Units generated were 3,806,093 (3,059,414) and 
sold 2,781,128 (2.388,567). Total connections were equal to 145,689 
(128,075) 8c.p. lamps. Maximum load was 1,662 kw. (1,520 kw.). 
Total horse-power of motors connected is 2,063 (1,748), and powe: units 
increased from 675,914 to 874,392. s 

The report of the borough electrical engineer (Mr. W. A. Vignole:) 
states that during the year a 1,000 kw. Westinghouse turbine direct 
coupled to two 500 kw. generators was installed, and has been running 
since November. "The load last winter was over 1,660 kw., and the 
station could now deal with 1,860 kw., even if the new turbine were shut 
down, by running the remainder of the plant at 20 per cent. overload. 
The average cost of coal was 8s. ld.. compared with 7s. 5d. in previous 
year. Mr. Vignoles says there is a good demand for electricity for 
cooking and heating, and if everyone using electricity for lighting can be 
induced to also take a supply for these purposes a large additional 
revenue will be received, while the cost of giving the supply will be prac. 
tically only the extra cost of coal burnt—under jd. per unit, no addi- 
tional ca pit alexpenditure being required. Ina number of towns electricity 
is being sold for this purpose at 4d. per unit, and Mr. Vignoles is at present 
going carefully into this matter, and hopes to present a report shortly. 

Heston and Isleworth.—The accounts of the electricity ‘supply 
department for the year ended March 31 show capital borrowed 
£71,172 and repaid £16,029. Capital expenditure is £72,205 (in- 
crease £5,235). 

Revenue was £10,257 (compared with £8,878 in previous year), and 
gross profit £5,288 (against £4,570). Capital charges and payment to 
sinking fund required £4.587,, leaving net profit £701 (against £409). 
Units generated were 1.107,351 (increase 312.562) and sold 1,084.820 
(increase 236,417). Total costs per unit sold were 1:04d., or 2-064. 
including capital charges. Maximum load was 672 kw. (498 kw.) and 
load factor 18:4 (19-3). 

Mr. P. E. Rycroft (engineer and manager) states that he proposes to 
submit to his committee a report on the subject of the ‘ free-wired " 
consumers, The department's arrangements for lending electric irons 


and other advertising schemes are meeting with considerable success and 
are to be amplified. 


Leeds.— The capital expended on the tramways at March 31 was 
£1,571,196 (increase £59,608), of which £371,968 has been rep:id, 
and the sinking fund balance is £216,440. 

Revenue was £427,455 (compared with £411,531), working expenses 
were £226,383 (£213,817), leaving net surplus of £70,005 (£61,375), which 
has’ been used in aid of rates. Total revenue per car-mile was 11-1451. 
(11-229d.), and average working expenses (including power and per- 
manent way renewals) were 7-455d. (7-718d.). Passengers carried were 
93,679,774, car-miles run 9,204,331 (8,795,465) and units used 17,175,710 
(16,461,894). Average fare charged per mile was 0-539d. (as in previous 
year) The surplus profits used in relief of rates from 1894 to date 
amount to £912,198. 10s. 11d. 

The trolley vehicle revenue was £2,140-6-R4d. per car-mile (com- 
pared with £2,236 — 6-66d. per car-mile), working expenses were £1,511 
=483d. per car-mile (against £1,562=4-65d.), leaving £629 (£674). 
Interest and sinking fund required £711—2-27d. per car-mile (against 
£711=2-11d. per car- mile), so that there was a net deficit of £82 (£37). 

Mr. J. B. Hamilton (general manager) says in his report schemes have 
heen prepared for the construction of mineral railways and sidings for 
the carriage of goods in different parts of the city. In pursuance of the 
policy of taking a greater portion of the traction load from the electric 
lighting department, two 1.500 kw. rotary converters have been installed 
during the year and another is in course of erection. The total capacity 
of the converters installed at Crown Point is 5,300 kw. A sub-station 
inside the new depot at Guiseley is being erected, and it is proposed to 
equip same with rotary converters to adapt the energy required for the 
present tramway route and also for the extensions to Burley and Otley. 
The stock of cars has been augmented by the construction in the Kirk- 
stall-road car works of 27 new cars with vestibule fronts. and six others 
are in preparation. Vestibule fronts have also been fitted on 26 cars, 
making a total number of cars now so equipped of 123, side life-guards 
have now been fitted in all to 192 cars, including 92 fixed during the vear. 
The Maley electromechanical brake has been fitted to an additional 13 
cars for operation on the heavy gradients of the city. 77 cars being now 
equipped with this brake. 

Manchester.—The accounts of the tramways department for the 
vear ended March 31 last show revenue £925,309, working expenses 
£585,223, and gross profit £340,085. 

Interest required £55,728, instalment towards redemption of debt 
£54,599. contribution to street Improvements £6,597, rent, &c., of tram- 
ways £26,327. proportion of outlay for leaseholds £899, and income tax 
£0,418, leaving £200,300, of which £97,219 has been placed to reserve 
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funds and £103,080 contributed in aid of rates. Revenue was equal to 
11-410d. per car-mile (compared with 11-35ld. in previous year), and 
working expenses were' 7-216d. (7-132d.) Passengers carried were 
205,608,741 (17 millions in excess of previous year). Parcels revenue 
was £13,990, the profit was £3,641 and the number of parcels carried 
1,303,352. The total length of (equivalent) single track open is 194} 
miles, including about 61 miles opened during the year. 


Stafford.—The accounts of the electricity department for the year 
ended March 21 show capitel expenditure £36,000 (increase £214), 
of which £18,300 is outstanding. 

Revenue was £6,379, working and general expenses were £3,934, gz0335 
profit was £2,445, and there was a balance of £207 brought forward from 
oan year and, after meeting capital charges and providing for bonus 

o employés, income tax, &c., the net surplus was £257, a profit on the 
year of £50. Revenue was 1-942d. per unit, working expenses were 
l-1981. and capital charges, income tax and bonus 0-730d. Units 
generated were 1,038,135 (946,941) and sold 788,516 (731,874). The 
total maximum supply demanded was 530 kw. (as in previous year). 

The accounts were adopted at the last mecting of the Council. 


Stepney (London). — Tho accounts of the c'c»tricity department for 
the year ended March 31 show £489,869 capital borrowed and 
£407,283 outstanding, and a total of £503,707 spont (an increase of 
142,593 during the year). 

Revenue was £86,477 (compared with £78,434), working and general 
expenses were £42,053 (£39,208), leaving £44,424 (£39,226) gross profit, 
and amounts received for interest, minimum guarantees and Poplar 
Council stand-by charge (£100) mad» the available total £45,017 
(£39,834). After providing for interest and instalment of capital, Poplar 
stand-by charge (£1,209, against £600), &c., the net profit was £14,177 
(£11,507), to which is added balance brought forward (£1,482). Ex- 
penditure in the nature of capital was provided for out of revenue to the 
extent of £2,305, and £2,723 was written off capital accounts for assets 
now non-existent, £4,182 devoted to replacement of plant, preliminary 
expenses re Blyth’s Wharf extensions and stamp duties, &c., in connec- 
tion with loans, £5,000 was placed to reserve, and £1,448 carried forward. 
Units generated were 17,469,572 (17,624,951), purchased 2,665,135 
(153,152) and sold 16,197,123 (14,580,982). Works costs v cre 0-439d. 
(0-4554.) and total costs 0-574d. (0-594d.), or 1-022d. (1-050d.) with 
capital charges. Average income was 1:228d. (1:282d.) for all purposes 
in Stepney, and 0-250d. (0-261d.) for bulk supply. The capacity of the 
dynamos is 7,720 kw. (8,220 kw.). The maximum supply generated was 
7,158 kw. (6,525 kw.). Connections made during the year were equal to 
99,792 (120,868) 30-watt lam] s. 

Mr. W. C. P. Tapper (engincez and manager) says in his report it was 

necessary at the commencement of the year to take over the remaining 
portion of Blyth's Wharf for the extension of the Limehous? station, and 
properties to the north and south of th> original site have also been 
acquired to permit of further extensions in the near future. For the 
first time the Council has obtained loans from other mortgazees than the 
London County Council. When the L.C.C. increased the rat? of interest 
to 3] per cent. the Council obtained the money cheaper elsewhere. Th? 
income was affected to the extent of over £1,700 by the reduction ia 
April, 1913, of the charges to small lighting consumezs. Units sold for 
power and heating were 0,605,300 (a record increas? of 995.703). The 
gross profit (£44,424) was cqual to about 94 pez cent. on the total capital 
expenditure, and nearly 11 pez cent. on the outstanding capital. The 
was a net increase of 491 consumers, the total being 2,711. There has 
beea a complete recovery from the set back caused by the us» of metal 
filament lamps. The hire, hire-purchase and maintenance of motors, 
arc lamps, &c., together with systematic publicity work have had the 
effect of popularising the use of electricity in Stepney. This branch of 
the work is on a sound financial basis, there being a reserve of over £675 
on a capital commitment of less than £2,100. The plant and mains have 
been maintained out of revenue. | - 
„The report and accounts wero adopted at the last mecting of the 
Council, when Coun. Bonallack (chairman of the Electricity Supply Com- 
mittee) said no other concern had sold clectricity at les; than 2d. per 
unit, and the price at which they sold it (1:212d.) was an absolute record. 
In the past threc yeara they had made £33,000 profit. They wees inan- 
clined to think Mr. Tapper was without an cqual in any other simila? 
undertaking in London. - 

Walsall.—The capital expenditure of the clectzicity department 
at March 31 was £159,322, and total contributions to sinking funds 
amount to £40,129. 
~ Revenue for 15 months to March 31 was £29,878, expenditure £18,613, 
and gross profit £11,264. Interest and sinking funds required £10,338, 
leaving £926 net profit. The deficit for 1912 (£3,853) has been met by a 
contribution of £2,258 from rates and £1,595 from reserve. ‘Total costs 
Were 1-30d. per unit sold, interest. required 0-37d., and sinking fund 
Contributions 9-35d. Units generated were 4.537.471, and sold 3,452,531. 
Total maximum supply demanded was 1,365 kw. 

The capital expenditure on tramways at Dec. 31 was £183,351, and 
total amount of sinking fund £29,827, while reserve fund is £33.873.. The 
years revenue was £33,673, working expenses were £21.608. interest 
required £5,191, and sinking fund £3,439, leaving net profit £1,480, of 
Which £480 has been allocated for provision of brakes and £1,000 to 
s of Iates ^ Revenue par car-mil: was 11-234d. (compared with 
- 326d. in previous year), aft working expenses, Including power, were 
is T (compared with 6-589d.). The average farc charged per mile was 
"19d. Passengers carried were 6,121,381, car-miles run 719,372, and 
Units nsed 845 65.4 ; : | 
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BRISBANE ELECTRIC TRAMWAYS INVESTMENT CO. (LTD.)— At the 
meeting last week the chairman (Mr. H. R. Beeton) said the gross receipts 
of the Brisbane Tramways Co. in 1913 were £316,244, and the expendi- 
ture (which included £13,381 for law costs, &c., in connection with the 
proceedings in the Arbitration Court in Australia) amounted to £191,936. 
The profit was £124,308, which, with £5,128 brought forward, gave an 
available halance of £129,436, of which £110,000 was placed to renewals 
and £116,000 paid in dividends, leaving £3,436 to be carried forward. 
They had come to a satisfactory settlement with the authorities as to 
extensions, and the local company was now constructing 44 miles of new 
lines and have applied for construction orders for a further 2} miles. 
Their application to the High Court of Australia for an order prohibiting 
proceedings on the award made against the company in the Arbitration 
Court came before the full Court in March last, and after a hearing of 
soveral days the preliminary objection of the Australian Tramways 
Employees’ Association to the application, based on the ground that the 
Court had no powez to interfere with the award, was unanimously over- 
ruled and the case will now shortly be heard on its merits. The Queens- 
land Government, towards the clos» of the last session of Parliament, 
introduced a bill similar to that promoted earlier in the year by the local 
authorities (which was allowed to drop) with a view of constituting a 
trust with power to purchase the tramways in agreement with the 
Tramways Co. at any time, or as an alternative to come to a profit- 
sharing agreement. ‘The bill was read a first time in Nov. last, and will 
come up again in the present session. The directors had no objection 
in principle to cither proposition, and if the bill becomes law they will be 
quit? prepared to discuss terms. The report and accounts were adopted, 
and a resolution sanctioning an increase of capital by the issue of 30,000 
ordinary shares of £5 each to be offered at par to the existing ordinary 
sharcholders was also passed. 


CHANNEL TUNNEL CO. (LTD.; —At the meeting on Monday the. chair- 
man (Baron E. B. d'Erlanger) gave an outline of the commercial aspect of 
the seheme, and said that he considered the prospects in store for tho 
Channel Tunnel, if it was constructed, would not only not disappoint thoss 
who put their money into it, but that the results obtained would exceed 
th» highest expectations of the promoters or the shareholders Th» 
balanec-sheet and accounts for the year ended 1913 were adopted. 


DEVONPORT & DISTRICT TRAMWAYS CO.— At the meeting last weck 
the chairman (Mr. C. Shiczceff Hilton) moved the adoption of the report, 
which stated that the total capital outlay on the tramways at Dec. 31, 
1913, was £165,011; no expenditure on capital account had been in- 
curred during the year. The year's revenue was £30,551; after de- 
ducting all expenses chargeable to revenue (including debenture interest) 
and placing £3,500 to renewals account, the surplus was £3,229. 7s. lld. 
Adding £158 brought forward, the balance was £3,388. The directors 
recommended that £1,500 be placed to reserve, and after paying a divi- 
dend on the share capital at the rate of 1 per cent. per annum (£1,324) 
a sum of £413 was carried forward. The increase in traffic receipts was 
£1,622 over 1912. The chairman referred to the Thres Towns amalgama- 
tion scheme and said the directora were in favour of through running of 
cars in the Thre» Towns. The company had approached Plymouth 
more than once on the subject, and it was therefore interesting to note 
that at the inquiry through running was urged as an absolute necessity. 


DOULTON & CO. (LTD.'—The report fo: 1913 shows, after pro- 
viding for debenture interest and including balance brought forward, a 
credit of £79,325. After paying the prefezonce dividend in respect of 
1909, the directors propos? to make similar payments fo: 1910 and 1911, 
absorbing £52,500, and leaving a balance of £23,825 to bo carried forward. 

KENT ELECTRIC POWER CO.—At the recent meeting the chairman 
(Mr. J. F. Albright), in moving the adoption of the report and accounts, 
said last year’s revenue showed an increase of £1,660 over the previous 
year. The working expenses had been adversely affected by the ab. 
normal price of coal and the increase in wages and rates and taxes. 
A 1ew c ntract fr coal hed been made a; à much lower fizwre. 
They were in a position to recommend payment of the full divi. 
dend for the year. 1913 on the 6 per cent. cumulative priority shares, 
together with all arrears, and there was a small balance (£155) to carry 
forward. With regard to the negotiations for further capital, which was 
urgently required for additional plant, and mains to mect the needs of 
the rapidly-increasing business, they had been able to issue 15,000 
further priority shares for cash, in addition to the provision of £16,500 
in Lloyd's bonds. The directors believed that the company was now in à 
sound and healthy condition, and looked foward with confidence to the 


future. The report was adopted, as was a resolution authorising the 
issue. of additional shares to the nominal amount of £7,237, being the 


balance of an issue of £50,000, such shares to form a separate class to be 
called priority shares. 

LANCASHIRE POWER CONSTRUCTION CO. (LTD.]— Dr. H. F. Parshall, 
who presided at the meeting last week, stated that the trading profit 
for 1913 was £22 785. A dividend of 3 per cent. was declared on the 
share capital. The revenue from all classes ef upply steadily increased 
Salford Corporation bulk supply contract did not, however, benefit th 
accounts tu any considerable extent, as the supply was not commenced 
until October, and then only on a small scale. A much larger supply was 
now being taken. The Lancashire Power Co. could sell power at a profit 
for less than the Corporation could generate it at ; that was really the 
strength of the company s position— they. were selling power at a profit. 
at less than most of the local authorities could produce it, ^ He referred 
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at considerable length to the position at Heywood, where the Corporation 
had been allowed to take a bulk supply from Bury Corporation. At the 
inquiry the company showed that if Bury gave a price which was as low 
as that of the company the former would increare their present losses, 
and it was proved that they were proposing to supply Heywood at a 
price lower than they were charging their own customers in thcir own 
area. In other words, the supply was being given at the expense of the 
Bury ratepayers. The result of the decision was that other areas 
beyond Bury would be deprived of a supply. since without the Heywood 
supply the cost of mains to reach those areas would be excessive. The 
directors felt that they must resist that to the fullest extent, not that the 
ruling prejudiced their present undertaking, but that it was contrary to 
every sentiment that had ever been exprcssed in Parliament as regarded 
the safeguarding of various areas. Another point was that in their 
opinion the power companies must, in so far as was possible, try to be 
mutually protective, and they thought that if such a decision was to be 

iven it must affect some of the other power companies very seriouslv, 

he directors felt that they must resist the decision to such an extent 
that they could not be held up and pointed at by the other power com- 
panies as the horrid example which allowed such a precedent to be 
ereated. "Their present position was that it had been held in the Courts 
that & Government department could not give a decision in camera, and 
that they had got to lay all the documents before both parties in the case, 
and their present position was that if the law of the land held good under 
present conditions they would see on what that decision was founded. 
In conclusion, he said they were able to put the company on a solvent 
basis, and in the future, with the increasing profit which it would seem 
reasonable to expect, all those who had invested money in the company 
sh ould feel satisfied that they would have a reasonable return. 


MADRAS ELECTRIC SUFPLY CORPN. (LTD.)— During the year 1913 
the number of units of electrical energy sold was 4,553.883, against 
3,579,131 units in 1912, and 253 new consumers were connected to mains. 
The result of last year's working showsa loss, after meeting debenture and 
other charges, : f 110,525. The position was aggravated by the break- 
down of the boiler plant in the carly part of the year, necessitating the 
starting up by the tramways company of its own plant, which has since 
had to be kept running continuously in ord»r] to supplement the com- 
pany's load. The new plant, the first portion of which it was antici- 
pated would have been in commercial operation before the end of last 
year, is not yet in commission, but from the latest reports a start will 
take place about the end of June. On account of the condition of the old 
generating plant, no serious effort was made to procure new consumers, 
but the directors are satisfied that there is plenty of scope for develop- 
ment. The scheme for the consolidation of the management of the 
company’s and the tramway's business, referred to in the last report, 
was brought into operation on Dec. 1 last. and the anticipated saving to 
both concerns has been realised. "The result of the working of the train- 
ways for the year showed, after providing for debenture interest, and 
transferring £7,000 to depreciation and renewal fund, an available 
balance (including amount brought forward) of £12.553, compared with 
£19,523. A dividend of 5 per cent. was paid on the ordinary shares 
(whieh are owned by the Electric Supply Corpn.), and £3,320 was carried 
:9 ward. 


MERTHYR ELECTRIC TRACTION & LIGHTING CO. (LTD.)—The report 
for 1913 states that after setting aside £3.000 for renewals fund the sur- 
plus is £4,888, and the available balance £5,817. 1t is proposed to pay a 
dividend on the ordinary shares of 7 per cent., to place £1,000 to reserve, 
and carry forward £660. The gross receipts from the electricity supply 
section amounted to £11,751, compared with £10,135 for 1912, whilst gross 
receipts from light railways amounted to £12,120, increase £1,267. 


WEST LONDON & PROVINCIAL ELECTRIC SUPPLY CO. (LTD.)— At the 
mecting last week the chairman (Mr. Hy. Kahn) said that the whole of 
their income was derived from dividends of the Chiswick Electricity 
Supply Corpn., together with certain management and engineering fees. 
The Chiswick Corpn. continued to progress. During the past year the 
number of consumers increased by 188 (to 2,606), the revenue by £1,118 
(to £19,440), and the net profit, after payment of debenture interest, 
trustees’ fees and premium on sinking fund policy, by £341 (to 
£4,643). They had had to pay very high prices for fue’, and at 
times of pressure during the last winter their plant was utilised to its 
fullest extent, a condition of affairs with which the existing condensing 
plant was not able to deal effectively. A Diese] engine set was delivered 
considerably later than the contract provided; the set, which was 
installed at the end of 1913, had been running satisfactorily during the 
year, and would effect a considerable saving in cost of fucl, and would 
enable them to cope with the expected increased demand for several years 
to come. The corporation had declared a dividend of 6 per cent. on its 
ordinary shares and placed £333 to depreciation reserve, although £312 
had already been written off for depreciation and £1,924 was expended 
during the year on capital account. The net revenue for the first 
quarter of 1914 showed an increase of over £300. ` 


WESTINGHOUSE ELECTRIC & MFG. CO. (U.8.A.;— The report of the 
company and its subsidiaries for the year ended March 31 states that the 
sales were the largest ever recorded. — The gross earnings were $43,733,646 | 
(increase $3,756,081) and net manufacturing profits $4,717,222 (increase 
$145,950). The total income was $5,008.078 (increase $430,242) and | 
net income applicable to dividends and other purposes was $4,058,809 
(increase $894,777). The surplus ($7,659.130) shows an increase of 
$310,008. The earnings on the common shares were equal to 10:73 per 
cout. (against 8:2 per cent.). Owing to reaction in business this year the | 
value i unfilled orders shows # decrease of $4,110,088 to $7,031,382. 


NEW COMPANIES, MORTGAGES & CHARGES. 


NEW COMPANIES. 

BACHELET LEVITATED RAILWAY (LTD.) (135,989.)—Reg. May 23, 
capital £105,000 in 100,000 ordinary shares of £1 each and 100,000 
vendors’ shares of ls. each, to acquire and turn to account any invention 
relating to transportation by levitation by the use of electricity, and of 
any apparatus therefor, and to adopt agreements (1) with Major T. P. 
Carington Smith and Chas. Vane for the acquisition of the patents re 
ferred to therein, and (2) with Emile Bachelet. No persons had con- 
sented to act as directors to May 22. F. B. Fowler is first secretary. 

ELECTRIC FLOOR MACHIBE CO. (LTD.)(135,862.) — Reg. May 18, capital 
£3.000 in £1 shares (1,000 preference), to carry on business as manufac- 
turers and producers of rotary or other floor surfacing, planing, scrubbing 
and polishing machines, &c., and to acquire undertaking, assets and 
contracts of H. R. Wilson. Private company. First directors are H. R. 
Wilson and R. Bence-Jones, D.L. (chairman), both permanent. W. 
Symons is first secretary. Reg. office: 86, Hatton Garden, E.C. 

HUDSON, SHEED & TOWELL (LTD.) (135,669.)—Reg. May 7, capital 
£2.000 in £1 shares (1,600 preference and 400 founders’), to carry on the 
business of manufacturers of and dealers in electric light fittings, metal 
workers, &c. Private company. First directors are R. W. Gostick, 
A. W. Hudson, A. J. Sheed and F. Towell (all permanent). Reg. office : 
Newman's Yard, Rear 9, Newman-strect, W. 

PHOTO-TELEGRAPH & CABLE CO. (LTD.) (135,976.)—Reg. May 22, 
capital £5,000 in 4,500 preference shares of £1 each and 10,000 deferred 
shares of 1s. each, to adopt agreements with T. T. Baker, Otto Fulton, 
the Directors’ Registry (Ltd.), the Pictorial Telegram Synd. and others, 
to acquire and turn to account patents for inventions relating to “ photo- 
telegraphy,” &c. Private company. First directors are Otto Fulton, 
F.R.P.5., W. H. Drummond and C. H. Parker. Reg. office: 100, New 
Bond-strect, W. 

“SPRITE” CLEANER CO. (LTD.! (135,981.)—Reg. May 22, capital £100 
in £1 shares, to carry on the business of manufacturers of and dealers iu 
vacuum cleaning apparatus, mechanical and electrical engineers, &o. 
Private company. 

T. W. VAUGHAN & CO. (1914) (LTD.) (135,961)—Reg. May 21, capital 
£5,000 in £1 shares, to take over the business of electric lighting, heating, 
ventilating and general engineers and art metal workers carried on by 
T. W. Vaughan & Co. (Ltd.) Private company. First directors are 
F. C. Stark and R. Long. Reg. office: 22, Cross-street, Islington, N. 

W A.T. SYNDICATE (LTD.) (9,129.)—Reg. in Edinburgh May 22, 
capital £5,000 in 4,000 preference shares of £1 cach and 4,000 shares of 
5s. each, to carry on the business of civil, mechanical and electrical engi- 
neers. Private company. The first directors are D. P. McKechnie, 
W. €. Murray and A. Lang. jun. Reg. office, 94, Hope-street, Glasgow. 


MORTGAGES AND CHARGES. 

LORD HOWE ELECTRICAL ENGINEERING CO. LTD.)— Particulars of 
£500 debentures, created. May 11, 1914, have been filed, whole amount 
being now issued. Property charged: Company's undertaking and 
property, including uncalled capital. No trustees. 

SPAGNOLETTI (LTD.)—Mortyage debenture dated April 28, 1914, to 
secure £3,000, charged on company’s undertaking and property, including 
uncalled capital. Holders: Park Royal Engineering Works. 


CITY NOTES. 


a San] 


MEMORANDA (May 27).—Bank rate 3 per cent. (since Jan. 29, 1914). 
Price of silver, 26]d. per oz.  Consols 744—714 for money and 
for account. Consols Pay Day, June 2. Stock and Shares Continuation 
Days, June 9 and 24. Ticket Days, June 10 and 29. Pay Days, 
June 11 and 206. Mining Shares Carry Over Days, June 8 and 23, 


BRITISH ELECTRIC TRACTION CO. (LTD.)—The directors have de- 
cided to place £50,000 to reserve (against £40,000 last year), and to 
recommend payment of the dividend on the 6 per cent. cumulative pre- 
ference stock and a dividend at the rate of 34 per cent. on the 7 per cent. 
non-cumulative preference stock (upon which 3 per cent. was paid last 
year). 

EAST LONDON RAILWAY.— The coaching and goods traffic receipts of 
this railway, as rendered by the Railway Clearing House, for March, 
1914, were £3,895 (compared with £3,030 for March, 1913). The total 
receipts from April, 1913 (when electrical working commenced) to 
March, 1914, inclusive, were £44,423 (compared with £36,850 from 
April, 1912, to March, 1913, inclusive). 

MACKAY COMPANIES.— The regular quarterly dividend of 1 per cent. 
on the preferred shares and the regular quarterly dividend of 1] per cent. 
on the common shares in the Mackay Companies will be paid on July 1 
to shareholders of record as they appear at the close of business on June ly 
The transfer books will not be closed. 

STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
appointed June 5 a special settling day in £650,000 44 per cent. 2nd 
mortgage debentures of the Victoria Falls £ Transvaal Power Co., and 
have granted quotations to a further issue of 2,705 £5 fully-paid 5 per 
cent. cumulative preference shares of the ®aleulla Tramways Co., and à 
further issue of £103,204 4 per cent. mortgage debenture stock of the 
Eastern Telegraph Co., and a further issue of £100,000 6 per cent. cumu- 
ative preference stock of the North Metropolitan Electric Power Supply Co. 


i i bons, 132, Upper Thameedtreet, London, E.C., quote under | t 
Jia a 
per 
$ eoeevecee 7 Spel ter. e@Ceseevessesneseesese £21 12 6 | 
r Tubes... Antimony *e0*9999:0500600969€9 [EX £30 0 
RE be ein äi Qu METALS. d rM t 
A i eos@ ean Scrap pper esesene . E 
' Rolled Brass eoc0000000090090950699 Braziery Cop r r Scrap TI £53 10 0 il 
Brass Sheets . sec o009966002600*999 Be Mibi ee ac ; 9 l 
Copper Wire eec(2a999009009709922999 3. CW 
oe Old Zi Mop £16 0 O 
ton. Holle Pest uM bd sc £8 O C 
Se eeososeesss £78 O O] Black Pewter. ..... eee... £5 0 0 
jus h Lead. ...... eese £19 2 6| Gun Metal................ £53 0 0| 
Mr. ae Pied Earl-street, London-road, Southwark, London, S.E., quotzs under date | 
May 27, the following PES of OLD Marar: :— | 
per a per ton. 
Clean Scra Brass (cecucesa £42 0 O | Tea Lead. iios UR £16 10 Of 
. an Copper "EP *€*99090606 £60 0 0 Old zu c»22í2999 cocco 2920 £16 5 0 | 
aziery CoppeT.....ecssse . £55 O 0| Hollow Pewter ............ £110 0 0} 
Gun Metal ....... eene £56 0 O | Shaped Black Pewter ...... £75 0 0 
Be Lead (loss dis cwt.Draft) £1710 0! 


can supply solder at the following prices per ton : Plumber's Solder (in bar 


h 
ot Sip, ey Commercial Tinman’s Solder, £39 


Sider, £52 ; Blowpip: Solder, £83. 


ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS. 


ase for ths week was £12,177, 


+ 
Week S  |Inc.or dec. ___AGGrEcaTR. E 
. .LINE, ended. £ (a) No of E Amount Inc. de 
" ‘ ° a 
"Aberdeen | May 20 1750 + 16] 5I 81 Lus + 5 013 

Co ration ee y , , LI 
An t o-Argentine TT eee » 20 368 | — 1,788} 20 |1,126,715 |+ 9,689 
Ashton: onet Lyna: ef n B 461i | — 126 8 812 J+ 170 
Ayr Corporation. . .. .-. » 23 387 | + 87 1 7 387 I+ 87 
Bath Electric 1 Trams, Ltd. » 20 1,369 | + 152| 20 16,601 |+ 1,329 
Birkenhead...........-- » 24 1,264 | 4- 38 8 10,384 |+ 521 
Birmingham Corporation » 23| 12,7121 + 1,573 8 96,450 |+ 6,554 
Blackburn Corporation » 20 430 | + 227 8 11,154. j+ 1.149 | 
Bolton Corporation ...... » 24| 2751| — 5 8 22,597 |+ 1,436 | 
Bournemouth Corporation » 20, 2012; — 108 7 14,710 {+ 800 | 
Bradford Corporation .. » 23 6,099 | + 435 8 49,170 |+ 3,152 
Brighton Corporation ....| 4, 24 1,077 | + 52 | 87 8,263 |+ 728 
Bristol Trams & Carriage | ,, 22| 9,172 | + 1,688| 20 160,641 |+ 13,453 | 
Burnley Corporation ....| „ 23] 1,647) + 75| .. We ee a i 
Barton Corporation......| =» 24 302 | + 32 8 2324 |+ 114 
Bary Corporation ....... » 24 1,321 | — 87, 18 11,020 + 318 
Calcutta amwaysCo. . » 23|R63,910 | +R1,736| .. ve E i 
Cambome-Redruth . » 23 141 | — 4| 21 2809 — 39 
Cardiff Corporation ...... 5 9| 2,7341+ 158 $ 12317. |+ 1,571 
Central London Railway. . » 2 4,003 | + 140 21 185,915 |— 3,771 
City & South London Rly. » 2 2,477 | — 70 | 21 57,475 |— 4,313 
Cork Electric Trams Co...) , 21 $91 | + 98 | 20 944 i+ 246 | 
Croydon .......... ee » 15 1,604} — 523 12 11,690 i+ 934 | 
Derby .........- e » 23 1,022 | + 38 $8 72,927 |t 361 | 
Dover Corporation . € » 23 242 | + 21 8 1819 i+ 92 | 
Dublin & Lucan Railway . w 22 170 , + 12| 20 2,573 |— 43 | 
Dublin United .....:.... » 25 6,409 | + 513} 20 111,674 |— 2,634 | 

Dundee Corporation el ae. 0:20 1,336 | + 39 | 11 336 |+ 39 | 
East Ham Council ....... »» 23 1,061 + l 12 $8 7,985 TT 349 j 
Erith ... ... ecc so90í . T] 23 368 + 42 $7 2,286 + 178 | 
Exeter ation......| , 22 384 | + 53 8 2,708 |+ 271 | 
GlasgowCorporation.....| ,, 23 | 22368 | + 1,757 l 22, + 1,757 
Glossop Trams ...... ,» 23 124 = 1 21 2,578 ma 53 i 
Gloucester Corpn. .......| 5, 20 241 | 4- M vx as ; | 
oe oan e el ce a? + 2 7 15,512 |+ -799 | 

AS rams » — ae se ee 
Hon i Soa dpt M PON » 23 | $10,789 | + $578 | |21 |$245.195 !4- $62,651 
Huddersfield Corpn..... » B 3888 | + 232 8 17,975 |+ 1,379 
Hull Corporation ..... sel See: 4 3,044 | + 88 8 25,348 |+ 838 
Ilford District Council.... » 20 497 | + 44 7 3,852 |+ 347 
Ilkeston DistrictCouncil..| ,, 20 136 | + 14 7 1,054 |+ 42 
Ipswich Corporation ..... » 23 §71| + 153 8 3,547 |+ 340 
Isle of Thanet Co... ...... he 3 537 | — 19 8 4,234 |+ 638 
Kilmarnock Corporation » 23 176 | + 3 l 244 ,— 32 
Lanarkshire Trams Co w 2 2,4129 | + 401 20 37,946 i+ 5253| 
Lancashire United ...... » 20| 1851| + 174] 20 | 32282 i 3,811 | 
Leeds Corporation ...... » 23 8,513 | + 508 8 65341 |+ 3,212 } 
Leicester Corporation .... Wc BR 3,018| + 3250, 21 58,994 (+ 3,205 | 
LeithCorporation ....... » 23 799 | + 63 l 93 + 70 | 
Lincoln Corporation ..... à és XT F ij T 

rool Corporation: » 16] 13,115 | — $87 | $20 251,174 |+ 7,313 

l Overhzad Rly.. » 24| 2,001 | + 342| $20 35, + 1,265 } 

udno&ColwynBayR| ;, 22 236 | — 137] 25 4,740 |— 457 | 
London CountyCouncil..| ,, 13 42,779 | — 2,092 6 271,310 |+ 10,418 | 
London Elec. Ry. Co. .... » 23| 13270| + 270, 21 301, + 520 
London United. . » 22 7,570 | + 785] 2l 120,794 |+ 3,316 
MN tCorporation » 23 186 | — 01. 33 6,061 jr 651 
Macar Capi » 23| 18,343] + 1338| 8 | 137,954 [+ 5,166 | 

flway ........ » B 2,174 | + 12 | 21 47,35 T 35 

Megan Dist. Riy.. » 23| 13039 | + 147| 21 | 275915 + 390 
c. Tramways . » 2| 102232 | + 1,055 21 182,485 |+ 3,765 

Metropolitan Railway . " Hn : zn i 

Nelson Corporation ...... » 23 220 + 4| I7 1,665 |+ £ 

Sabi EAT me Corpn.| , 23| 5114|+ 606| $8 | 39,751 |+ 4,082 
Northam ton Corporation » 22 616 | + 83 I? 4.791 i+ 148 

ham Corporation ..... » 2| 223|-4 5| 9 | 20373 |+ 155 
Perth (N.B.) Corporation ‘ E . " id Bs 
Perth (W.A.) Elec. Trams i i 2 si - oe 
PorumouthCorporation..  , 23| 2365|-- 261 | 8 | 12810 

ton Corporation . » 20 884 | + 103| 8 7012 |+ 93 | 
Sei, rham Corporation » 2 1,031 | + 90 7 6,708 {+ 22 

Corporation...... » 25| 5034 — 22 8 40,632 |— 189 
Corporation.....| ,, 24| 7531| + ^ 240| §9 | 65520 i 2240 
Srigapore Trams ........ » 23 | $11,346] — $625 | 1120 |$25,710 |+ $9.098 

uwuopolitan Tramways 4, 22| 1,268 + ~407| 21 | 21795 |+ 6,026 
Seeden z a| $e|i ig) g| ee o 
Stlyb o dee, Hyde, Rc. Jt. B. » B| |+ 49| §8 6274 | 223 | 
Sunder! AIO rporation..) , 24| 1,463/+ 9] 8 11086 |+ — 545| 

ER istrict...... » 20 622| + 116] 29 16,691 '4- 1,395 
n erent ss » 20 183 | + 23 | $8 1,266 i+ 149 
Un am Co. » 20| S75) + 98, 20 | 10,460 it 801 
WilawyCorporaton....| ; 23| 1299 4 133! 17 | 10155 + 573 
Corporation .....| ,, 23 + 51 ži 12,831 .+ 24 
eat Has euer Poratlon. . i ie | 25 oF i 
ra te) eee 
Wolverham don CR i 2 2,943 t OE 47 | 21,155 |t Lx 
fs R Dima 24! 1395! — — 34' 2i ! 30054 '+ 66 f 
comparisons are with the corresponding period last year. —* Partly electrical. 
cludes omnibuses started Aug, | 1913. "MB 2 days. 5 $ Minus 3 days. il Plus 
days. us 2 days. 

De ELECTRICAL FEDERATION. ut traffic receipts on the tramways and railways, 
tay 1 th res included in ritish Electrical Federation for the week ended' 
£6,410). "Upon > (decrease Elo Bel). The omnibus receipts were £14,377 increase]! 
decre such of the services as were working both last year and this year the]: 
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ELECTRICAL COMPANIES’ SHARE List. 


1CO 


St. 


g ‘Last 
Divi- NAME. 
DEND 
Electricity Supply. 
10; 9/0 | Bournemouth & Poole Elec. Sup. Ord.. 
10, 4/5 Do. 4} per Cent. Cum. Pref......... 
10: 6/2 Do. 6 p2r Cent. Cum. S:cond Pref . 
St. 44% | Do. 4} per Cent. Deb. Stock (red.) .... 
5| 5/6 | Brompton & Kensington Elec. Sup. Ord.. 
5, 3/6 | Do. 7perCent. Pref................. 
St. 4% ! Central Elec.Sup.Co.4% Guar. D2b. Stck 
5| 2/6 | Charing Cross (W.End & City) El.Sup.Co 
5 2/3 | Do. 4b per Cent. Pref... 
St.’ 4% : Do. er Cent. Deb. Stock (red.) xd 
St. 4j9, Do. afr Cent. Deb. Stock (red.) .... 
5 2/3 , Do. City Undertaking 44% Cum. Pref 
5, 3/0 | neers oe Supply Ord. .......... 
St. . 44% Pp r Cent. Deb. Stock (red. eee 
St. ile CPiswich ec. Supp. Corp. Ist Mort. E 
10 14 /0 y! City of London Electric Lighting Ord. . 
10 6/0 . 6per Cent. Cum. Pref. ...... MSS 
St. 5% p S per cent. Deb. Stock (red.)...... 
I| Sc 9, Aor Cent. 2nd Deb. Stock (red.) 


ort. D»b. 


Do. 6 per Cent. Cum. 
(y De 


44% S:cond Deb. Stock 


. Do. 44 p:r Cent. Ist Mort. Dab. (red.). 
roksan: Electricity Supply Co. Ord. . 

o 
Hove Electric ETE Ord. 
Isle of Wizht E. L. & P. Co. Db. Stock.. 
Kersington & uo scu nd Ord 

Do. 6per Cent. Ist Pref. ............ 

Do. 4 pr Cent. Db. Stock (red.) .... 

Kensington & Kng gtbg Co. .& Notting Hil! 

Co. (Joint Station) 4% 

Kent Elec. Power Co. Irred. Dob. Stock 

rondon Elec. Supply Ord 

.. 6prCeant. Pref.........cceeeees 

Do. 4p2rCent. Ist Mort. Dib. ......- 

Metropolitan Electric Supply Ord 

Do. 1 p2r Cent. Cum. Pref........... 

E 4 per Cent. D2 b. "Stock ist Mort.. 
Newcastle & District E. L. 4} Mt. Db. St 

Do. 2nd Mort. Dob. ........ err 
wie un Tune E. S. Ord......... 

Do. p2r Cent. Pref 

Do. rt per Cent. Ist Mort. D2b. . 

Do. Spsrcent. 2nd Mort. D2b. Stock.. 
North Metro. El:c. pu Sup. 5 Morts... 
fDo. 6% Cum. Pref. St. ............. 
Notting Hill E. Li Cat ‘ox Non.Cum.Pref. 
Oxford Electric Ord .............. ee 

Do. SperCent. Cum. Pref. .......... 
St. Tames H Pall Mall Elec. Ord......... 

D>. 7p2rCent. Pref 

Do. 3j per Cent. Deb. Stock (red.) . 
South London Electric Supply Ord. ..... 

Do. 5 p2r Cent. Ist Mort. Stock (red.) 
South Metro. Elec. Lt. & Power Co. Ord.. 

Do. 7p2rCent. IstPref.......... ee 

Do. ü Ist Dab. Stock (red.) ........- 
Urban E ectric He Supply Ord. 

Do. §5perCent. Pref............ ee 
Do. 4j per Cent. Ist Mort. Dab. . 
Uxbridge & District E.S. Co. 5% Deb. st 
Waste Heat & Gas Elec. Gen. Stations . 
Westminster Elec. Sup. Ord............ 

Do. 44 p2rCent. Cum. Pref..........- 


Electric Railways and Tramways. 


Bath Electric Trams. Pref. Ord. ........ 
Do. Sp:rCent. Cum. Pref. .......... 
Do. 4j Ist Mort. Deb. Stock (red.) .... 

B'ham Dist. Power & Trac. 4j Ist D2b. St. 

Bristol Tramways & Carriage Ord 
Do. Cum. Pref...........- e Pd tay 
Do. 4 pr Cent. Debs. .............. 

BritishElectricTraction6% Pf. Ord.NonCm 
Do. Dəf. Ord. St. usus see eri shes 
Do. 6 per Cent. Cum. Pref. .......... 
Do. 7perCent. Non. Cum. Pref....... 
Do. Sp2rCent. Perpetual Debs. ...... 

o, Do. 4j per Cent. 2nd Deb. Stock...... 

"! Cen tral London Ordinary Stock ........ 

Gtd. Assent:d Ord. Stock........ 

4 per Cent. Pref. Stock 

4% pr Cent. Pref. ......... eee 

Gtd. Assented aH Ord. Stock . 

D»ferred Stock ................ 

Gtd. Assented Df. Ord. Stock . 

4 per Cent. Dabs. ........ eee 

City & South London Rly. 5 per Cent. 


«€ .0*992292999* 


e* 0929239990809 99 


Do. 


*»9.0992*6$90u40990529206082999$929$99 


) ` 
Do. 4per Cent. Pervetual Debr. ...... 
Hastings & District Elec. Trams Ord.. 
tDo. 6p2rCent. Cum. Pref........... 
Imperial Tramways Ord............... 
Do. Ov2rCent. Pref... eene 
o D». 4} per Cent. Dsbs.............. 
l.of Thanet E. T. & Lt. 5 per Cent. Pref. 
Do. 4 per Cent. Deb. Stock 
Lanarkshire TramwayS....ceccccccsece 
Lancs. Utd. Trams 5?5 Prior Lien Deb.Stk. 
London Electric Ry. Ord. St. 
Do. : per Cent. Deb. Stock 
Do. 4perCent. Pref...............-. 
London United Trams 4% 
Mersey Perp Deb. see decceaascenaens 
^o | Metropolitan Elec. Trams 41% Deb. Stock 
5% Do. Sper Cent. Db. Stock........... 
1t% Metropclitan Railway eros 


(CEK E E E E E E r 


eetevece 


traso 


* No allowance has been made for accrued interest or-redemption. 


4 

td cleveland & Durham Elec. Pow?r 5% Ist 

9/0 County of London Elec. Supply Ord. s 
ef cese xs 

4} per Cent. D2b. Stock (red.) .... 


"2090960929289 * 


| Edmundson's Elec. Corp. Ord........... 
! 6 per Cent. Cum. Pref. .......... 
i Do. 6p2rCent. Non-Cum. Pref. ...... 


4} Ist Dob. Stock (red.) ......... j 


Db. Stock (red.) 


per Cent. Mort. D2b. Stock(red. ) 
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t Ex Dividend, 


Prioe (* Rat 
nes Wea rerea] Dividenn | g Last NAME WéQ.. [rie cent; Divano 
| CENT. ; Divi 3 ||, Due. 
f Divi- NAME. PATA yen cem | JE, EZ DEND . May 27 (Yisvoep. EAE 
S oii ER RENE di d E | . —... Telephones. eee 

7 | Electr ways and Tramwa — Continued. | £ s. d. l & Telegh. Cap. St. ...... 123 —127 i s 
| 2196 Electric Railwa ysand Lands rdc Ji —63 i : Ec! AUS a 0] Amer. Tolephn. & 81,060 4 ps ar Cent. Bds.| 91 —94 H S ^ Jan, July 
FPR e BoP 1S gee Re |) Be er S IHE 

o á eb, 5 3/9 | Chili Telephone .......-......00 le i T 
RE Be Sper Gent coquentbi Bret..." BOR Sie fem fur iE 28 pure Me on Bic egt 9 519 3| A 
. . TI an, uy oe (a) a Ord. .......... ; — mB. pi | 32V. 

seran 1 o e Rages ine e 251—251 is 2b, Aug | 1/0/74| Monte S rc en OM. omtucM | ie 6 8 9, May, Nov 

St 44% ety Pad First Pref. ee Bees (5 6 O Feb, Aug ' nu New Price maass Mt.Bds 99 —109 HT 9 | April ont 
" 9 Ln ART TNR Uni Seu J me "Henidbo ue wee em —2 i, 

St | 41% Do. Assented Ext. set tendons Lid 74 —76 4 12 0 Feb, Aug 1 1/25 | eni ds Cent. Cum. Pref. Bb aD outs ' 4 11 6 ' April, Oct 

Und. Elec. Rlys. Co in se m | 7—73 '4 2 0| Jan! py 1 0/73 | Do ris Pene Eun D; Ta ck 7]—89; 4 9 0 Jas, July 

St 3 3 per Cent. mper ris d 94 —9 .4 3 4; Jan, July e HO sen ars t 44% Dd. Stk. (red.).. 98 —100 410 O Jan, July 

= 1 Bo: Ci EE And Ren "charge. 8&3 —86 | 413 0 Mar, s i EE eee, River P I ON S oto ; S 2 hi um 

t. i š ua $ dip eur QI ME 41 4 5 0 | an, uly : vé ooo ete —5 u s uns, c 

st | 6% , Do. 6perCent. Perp. Deb. Stock .... 138 ee | 44/3. Jan, Jay | 5 2/6 | Do. . "osa nt a Deb uibs AU 4 9 0 Jan, July 

St. 4% . Do. 4perCent. Ditto .............. à—4 (9 3 0! April, Oct 44% Do. 4} Deb. St. Red. .............. . | | 

* 18d. Potteries ee ee Ord. ciao tees LE '711 0 | Feb, Aug P. omues : 

ee ups. aper ent Cum per eee t 88-80 5 6 0| May, Noe |. t Financial Investments. "CN n 

% t yf tapes Deb, Stock er Cent. 5 3/0 | Elec, & G:n. Investment 6% Cum. Pref. fb 4 560 2. DcMr I 

St ^e SM Met. MC oo & Ltg. 4 per Cen 7 | 5 14 3, Jan, July 10 2/0 Globe T Eran e Duet "pde idu bus ia 12] 413 6-55 D:Mrju 

eee 2t5íecdtivs!nt to s>...’ BE i i 5] O. per n re **9*9008002^ 

9 D SEN. ee N 94H 4 86 100. "t, Submarine Gables Trust (Cor oo, DELLI 413 0 April Oct. 

e ee 4 9, Do per nt. Donds ......» n n sk - 7 5 2 6 es E : 

St T ” Do. 6 per Cent. Cm. In. Deb. E. OS un ER. | 6 13 6 | Juns, Dee | Coloni:l and Foreign Elictri 

«. 6% Do. 6perCent. m m VULP. Ni d. March | Railways ways, &c. | = s nee 

3 2j6 | eru Gum Bree eonenn.. 4-4. $53 6p Jul 5' 2/9 | Anglo-Argentine 5% Cumi. 1st Pref. Vw B ia, la 

2/6 | Do.- 6 per Gent. Cum. Pref. ........ a ine f eee 

St: 44% Do. 4fperCent, Ist Dabs. 2... c.2ss. 87 | 5 JAR: July Cun pe pee 315 t46 hae. 

| 1 j^ " /o 1J2U. PPE EEES L101.. j 
? . 44% Deb. Stock................ 93$—1 
E cue. Wik dbo. 2: SE 5h Do Sub Smee 005 S i au d uude 
VU 1/41 | Aron gee e Pref. iun ih 617 B) April, Oct | Sr 26? | Auckland Elce Trams, a D ce Med Vo uos clos Een May 

k <0 E Do. MAC n NEM & —88 514 0; Bs : 5 4/9 Brisbane Elec. ims Invest: Ord. «ves | rams | 113 6 | May Nov 

“Hoja, | Automatic Telephone Mon cq le E 4% Do. 4j perCont Db Pre. eum 98 —101 4 3 9, Jam July 
D BE Wick ud nn M LT 5 4 0 | April, Oct. | St 85, British Columbia El n oe cedo MIO 
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NOTES. 
Eo 
The Collection of Operating Data. 

THE American mind delights in analysis. This charac- 
teristic is exhibited in its love for card index svstems and 
the wav in which it probes into everv item of works costs, 
designs cards to determine what every part of every process 
costs, and spends long davs in thinking out how the muscu- 
lar efficiency of the working man may be improved. Many 
of us on this side the Atlantic look on at this attitude with 
something like wonderment; but while there is no doubt 
that this sort of thing may. if carried to the extreme, result 
in more loss than gain, it is certain at the same time that 
It often enables some useful information to be obtained, and 
on the lowest basis generally allows an interesting article on 
some subject orother to be written. It has certainly enabled 
the last of these things to be done in one partiet lar case, 
and the article which we publish on another page of this 
Week's issue is the result. This article concerns the Twin 
City Rapid Transit Co., of Minneapolis and St. Paul, a com- 
pany which supplies energy to a number of electrical rail- 
wavs m and about those two cities. The company owns 
three generating stations, two of which are worked by water 
Power and the third by steam. In the first hydraulic 
station the sets are fairly small (700 kw.), while in the second 
thev are only of medium size (2,250 kw.). It would, there- 


fore, seem at first sight as if the working would not be very 
efficient. Other circumstances also tended to make such 
a result more certain, seeing that rights over the water of 
the Mississipi are held by other concerns than the traction 
company, so that further extensions along these lines be- 
came impossible. This being so, it was found necessary to 
erect a steam station, and all the extensions that have be- 
come necessary from time to time have been made to this 
latter plant. 
Ep 

THE history of these extensions is interesting in itself, 
seeing that it began about the time reciprocating plant was 
giving way to turbines. Three 15,000 kw. turbo-alternators 
are now installed, and owing to progress in design it has been 
found possible to erect 60.000 kw. of plant in a space origin- 
ally intended for only 20,000 kw. The hydraulic plant is, 
of course, used to take the 24-hour load as far as possible, 
the " peaks " and “ extras " being taken by the steam plant, 
This being so. it is certainly satisfactory that so good a result 
as 0-2d. per unit for fuel costs has been obtained, especially 
as coal is very expensive in the district. This figure com. 
pares favourably with 0-35d. in 1905, and still more favour- 
ably with 0-7d. in 1901. Indeed, the tendency has been all 
towards increased station capacity for a given space, and 
reduced operating costs. There is, of course, no city in this 
country whose conditions ere comparable with those at 
Minneapolis and St. Paul; nevertheless, we think there is a 
good deal to be learnt from these data, and not least that 
plotting of records of this kind does tend to improved results 
by the example that it affords of what mav be done by one- 
self and other people. l 

ns 
Measuring Glare from Glazed Paper. 

IN another column we describe an instrument due to 
Prot. L. R. INGERSOLL for determining the glare that arises 
from glazed paper, or, perhaps it would be more correct to 
say, the measurement of the glaze on the paper. The 
instrument depends upon the fact that the reflected light 
is polarised, and thus the intensity of the polarised light 
affords a measure of the glare when directly reflected light 
is compared with that which is reflected diffusely. Every- 
one Is familiar with the fact that highly glazed paper is 
trving to the eves, on account of the reflection that takes 
place from its surface, and this new instrument may, 
therefore, prove useful in keeping down this objectionable 
feature as far as practicable. On the other hand, it seems 


to us that a more simple system might be adopted. Paper 
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without glare is one from which the light is scattered fairly 
uniformly. On the other hand, a glazed paper gives rise 
to regular reflection in addition, which means that the 
intensity of the reflected light will vary rapidly with the angle 
of observation when about equal to the angle of incidence. It 
appears to us that tor all practical purposes a measure of the 
glare in such a case might be obtained by taking advantage 
of this rapid variation, and comparing the brightness of the 
glazed paper with that of a paper which is practically free 
from glare, such as blotting paper. It is obvious that glare 
in such a case is not a property of the paper itself, but 
depends entirely upon whether the light from the lamp 
strikes the paper so that the regularly reflected light enters 
the eye. 


Electric Vehicles and Road Maintenance. 

THE happy position the motor omnibus enjoys, as 
regards its comparative freedom from contributions to the 
cost of maintaining the roads that it uses, still continues to 
excite the envy of many tramway managers ; and this envy 
is not likely to be lessened by the decision of the Select 
‘Committee of the House of Commons on the Walsall Cor- 
poration Bill. From the provisions of the Bill it appears 
that the Corporation desires to run trolley omnibuses on 
roads outside the borough boundary, and has been granted 
powers for this purpose subject to the payment of a sum 
of £4,000, as well as $d. per car-mile run by the trolley 
omnibuses, to the Staffordshire County Council, which owns 
the roads concerned. Motor omnibuses, the Committee 
decided, are, however, to be exempt from both these 
charges. On the face of it this is a case of undue preference 
if ever there was one. This decision was reached in spite 
of the remark of Mr. C. J. Spencer, of Bradford, that the 
tramways were a poor man’s conveyance and should, there- 
fore, not be compelled to contribute to the maintenance of 
the roads. On the other hand, he thought that the motor 
omnibuses should contribute, presumably because they are 
only used by rich men. 


In the light of the Committee’s decision we hope that the 
Walsall Corporation will adopt some form of motor omni- 
bus (preferably one of the battery tvpe) rather than 
employ a trolley omnibus, a form of traction which not only 
is compelled to contribute to the road maintenance, but also 
possesses the disadvantages of high first cost and inflexi- 
bility without corresponding advantages. In this connection 
jt would be interesting to know whether the use of a trolley 
omnibus has any particularly detrimental effect on the road 
owing to the fixed position of the overhead wires from which 
it is supplied with current. This fixity might tend to cause 
the omnibus to travel directly under the trolley wires when- 
ever possible. However this may be, it is not likely to have 
been any such consideration that influenced the Committee 
in coming to the decision noted above. Indeed it is a little 
difficult to see why any distinction of this kind should be 
made, and, if made, whv it should be in favour of the motor 
omnibus. It would rather be expected that the opposite 
would be the case. 


| Bath Road. 


ANOTHER important point in connection with this question 
of hability to charges for road maintenance by road users 
is that raised by a certain clause in the Middlesex County 
Council Bill now before Parliament. In this Bill the Council 
seeks powers to build a new trunk road in the suburbs of 
London with the idea of relieving the traffic congestion in 
Brentford and on the neighbouring crowded parts of the 
It is, among other things, provided in this 
Bill that motor omnibuses using the road shall contribute 
to the cost of its upkeep. Now, while we think that the 
present disabilities under which tramways, in contradistinc- 
tion to all other road users, suffer with regard to maintenance 
charges should be adjusted, we also think that the Middlesex 
County Council is attempting to adjust them in the wrong 
way. If the Council succeeds, motor omnibuses will be 
taxed for using the new road, and presumably this will 
satisfy the tramway authonties. But this arrangement will 
not be any more just than that which exists at present ; 
for other mechanically operated vehicles, such as heavy 
waggons and lorries, will still go free. The Tramways Act 
of 1870 is, we agree, inequitable to the tramwavs, but its 
lack of equity should be adjusted by the repeal of the clauses 
relating to road maintenance, not by what is practically an 
extension of their provisions to other classes of traffic. In 
other words, we feel very strongly that, owing to the great 
difficulty of taxing all road users on a fair basis. no road 
users should be taxed per se, but maintenance charges of 
this character should be met out of the Imperial taxes in 
the case of main roads, and out of the rates in the case of 
local roads, each road being scheduled in an appropriate 
class, as 1s already done in France. 


en c REPE ere 


Electric Vehicle Parade.—The annual Whitsuntide parade 
organised by the Commercial Motor Users’ Association was of 
especial interest this year on account of the presence of 13 
electric vehicles. These were entered by a number of users, 
including Harrods, Libertvs, Lyons, Edison Accumulators, 
and others. Probably the most interesting fact is that every 
vehicle paraded was fitted with Edison batteries. 


High-Voltage Transmission System.—The “ Electrical 
World " published with its issue of April 25th a supplemen- 
tary table which gave data covering all transmission plants 
in the world intended to operate at or over 70,000 volts. They 
also gave in the same issue a list of descriptive articles which 
have "been published from time to time in their journal, relat- 
ing to installations operating at or above 100,000 volts. This 
should be very useful to engineers interested in this subject. 


New York Telephones.—It is stated bv the ^" Telephone 
Engineer " that approximately 48 per cent. of the total number 
of telephones in New York City are in private branch exchange 
systems, the minimum charge for which is £40. 16s. This 
amount is arrived at by making a charge of £7. 4s. for the 
switchboard, £9. 12s. for the two trunk lines. £2. 8s. for two 
extensions and £21. 12s. for service, allowing 3,600 calls a vear. 
This makes the average cost a call at little less than 3d. in "New 
York. Additional calis are paid for at the rate of 12s. a hundred. 


Cable Interruptions. Date of Interruption. 
Latakia—Palura ........ccccccesscceuccecccccasecceencs May 26, 1910 
ScalanuOva—SamOs ...sssssssssosssessrososercreoreee April 21, 1912 
Marmariza—Rhodes .............. c eeeeeee eee nen April 21, 1912 
Poulocondore—Pontianac ............ceeeeeeeee een July 5, 1912 
Jamaica—(olon ............. eese sees seen een June 9, 1913 
Cape St. James—Poulocondore..................«-- Dec. 7, 1913 
Tangier—Ceuta ...... TET — A Feb. 15, 1914 
Cayenne— Malinas usecessex ette e ero eade vs o Pea wa May 26, 1914 
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Will.—The will of the late John Gott, of Hove (chief engineer 
of the Commercial Cable Co., who died March 8 last), has been 
proved. The estate is valued at £23,438, with £22,268 net 
personalty. 


Bradford Electrical Exhibition.—On the recommendation 
of the B.E.A.M.A—I.M.E.A. Exhibitions Joint Committee, the 
Council of the former association has remitted its standing rule 
in respect of an electrical exhibition to be held under the aus- 
pices of Bradford Corporation from October 6th to 24th this 
year. 

Berlin Suburban Railways.— We learn from the ‘‘ Engineer” 
that the Prussian State railways have ordered experimental 
rolling stock for the City and Ring Railway from the Maffei- 
Schwartzkopfiwerke, Siemens-Schuckert, A.E.G., Bergmann 
and Brown-Boveri, and have commenced trials of one com- 
plete train on their Dessau-Bitterfeld line. This train of 12 
coaches can be split into two sections, and is stated to have only 
two four-wheeled motor bogies. Separate compartments, 
with a narrow side corridor, are likely to be adopted. 


The Late Sir Joseph Wilson Swan.—The funeral of the 
late Sir Joseph Swan took place on Saturday afternoon at 
Warlingham, Surrey. The chief mourners included, besides 
members of the family, representatives of the Institution of 
Electrical Engineers, the Royal Photographic Society, the 
Society of Chemical Industry, the Research Defence Society, 
the Institution of Mechanical Engineers, the Royal Institution 
and other societies. The Institution of Electrical Engineers 
was represented by Prof. G. Carey Foster, F.R.S., Col. R. E. 
Crompton, C.B., Mr. James Swinburne, F.R.S., past presi- 
dents; Mr. J. E. Kingsbury, member of Council; and Mr. 
P. F. Rowell. Secretary. 

Lady Swan wishes to express her deep gratitude to all those 
whose sympathy has so greatly helped her in her recent bereave- 
ment. She hopes in course of time to acknowledge individually 
the many letters and kind tokens of sympathy received. 


Coal. Dust Explosions by Frictional Electricity.—A sug- 
gestion was made by Mr. W. A. D. Rudge in a recent issue of 
" Nature," that a possible cause of explosions in coal mines 
lay in the fact that a cloud of coal dust when projected against 
an insulated conductor might give rise to sparks several centi- 
metres in length. Experiments in the laboratory with various 
kinds of dust had shown that the potentials might easily rise 
high enough to make this possible. During tests made in 
Ludlow Pit at Radstock with a Wulf electrometer provided 
with à radtum-tipped collector, potentials of 280 volts or more 
Were observed behind a train of waggons, but no sparks 
were noticed. It should be pointed out, however, that the 
coal dust in mines is rarely pure, and that coal dust mixed with 
stone dust did not give rise to a high charge ; as the sign of the 
charge depended on the dust material, and coal dust and stone 
dust imparted opposite charges to the conductor, the mixture 
Was comparatively harmless. These results seem to supply a 


strong argument in favour of the use of stone dustin g in coal 


Motor-Driven Refuse Disposal Plant.—An  electrically- 
operated refuse disposal plant, recently constructed in San 
Francisco, converts refuse of vegetable or animal composition 
into useful commercial products. Grease is extracted and sold, 
While the bones and vegetable parts are made into fertilisers. 
All operations in the plant from the time the refuse is received 
until the converted product is shipped away are performed by 
individual motor-driven apparatus. Refuse is collected at 
night in 5-ton enclosed tank-tvpe motor trucks. On arriving 
at the plant the tanks, which are detachable, are hoisted to the 
top of the building by a motor-driven crane and dumped into 
Bleam-jacketed closed tanks, where the refuse is boiled for five 

Ours. The mass is then compressed to extract the water and 
oul, which are afterward separated from each other by skimming. 
0 drive off the remaining moisture in the solid matter it is fed 
through rotating boilers by helical serews. From the boiler 

© mass 1s transferred on a conveyor to tanks containing 
Petrol, which absorbs all the remaining oil and grease. Dy 


943 


distilling the solution in a small refinery the petrol is after- 
wards reclaimed and used over again. The dried material, 
after being passed under powerful electromagnets to remove 
any nails or can covers, is pulverised and mixed with chemicals, 
making a valuable fertiliser. 


Bachelet **Levitated?' Railway.—The object of the de- 
monstrations recently given of this railway will be sufficiently 
indicated to those who have not already realised it by the issue 
of a prospectus inviting applications for 100,000 ordinary 
shares of £1 each and 100,000 vendors' deferred shares of 1s. 
each. How far the unbounded enthusiasm of the daily press 
for this invention and the prophecies of special writers regard- 
ing its prospects will succeed in touching the pockets of the 
investor we do not know, but we think that, even apart from its 
engineering weaknesses, the statements made regarding the 
future of the idea in the prospectus require a little considera- 
tion. A great deal is made of the speed of the cars, the absence 
of friction, and its enormous field of usefulness, all fallacies 
whieh we have already exposed. Mention is made of the 
visits of eminent engineers, and of the fact that the Great 
Central Railway have provided land for the erection of a full- 
sized track. Finally, this, the parent company, is to confine 
its activities to the demonstration of the utility of the invention 
and to the promotion of companies in other countries. From 
this source alone it 1s hoped that very large profits will accrue. 
This is as may be. Those who have money had better keep it 
in their pockets. 


World's Largest Electric Generating Set.— The new gener- 
ing station which is under construction for the Philadelphia 
Electric Co. will contain the largest electric generating set yet 
built. The entire generating equipment of the new station 
will consist of two turbo-alternators, one a 35,000 kw. 13,200- 
volt 60-cycle three-phase unit, and the other a 30,000 kw. 
13,200-volt 25-cycle three-phase set. The 35,000 kw. machine 
is of the General Electric horizontal type, and is 63 ft. in length, 
21 ft. wide and 16 ft. high. Complete with generator and 
exciter it will weigh 600 tons. The turbine is a Curtis 13-stage 
machine working at 215 lb. pressure and 150°F. superheat, 
and it will exhaust into a 50,000 sq. ft. surface condenser of 
very novel design. The alternator has been designed to have 
a current output of 1,460 amperes at full load at a power factor 
of 0-9. The armature has an internal reactance amounting to 
10 per cent. The six rotating magnet poles are driven at & 
speed of 1,200 revs. per min., and carried on the same shaft is 
a 150 kw. 250-volt 600-ampere shunt-wound exciter. The 
armature is provided with thermo-couples connected to 
indicating instruments to give warning of excessive tempera- 
tures in the machine. When exhausting to a vacuum of 1-5 in, 
of mercury it is anticipated that the steam consumption will 
be 11-9lb. per kilowatt-hour at loads of about 25,000 kw., 
which will be the most efficient operating load. At full load 
12-6 lb. per kilowatt-hour will be consumed. 


Electricity Supply in Austria.— According to the | Elektro- 
technische Zeitschrift," there were on December 31, 1913, in 
Austria 933 central stations, against 854 on December 31, 1912. 
Out of the 79 new stations erected last vear, 24 supply direct 
current using storage batteries, 26 direct current without 
storage batteries, and 29 three-phase energy. The total con- 
nections of these 79 stations is 30.341 kw. The total connec- 
tions of all the 933 stations is 540,386 kw. Of these 933 stations 
333 supply direct current and are equipped with storave bat- 
terles, 208 direct current without storage batteries, 17 single- 
phase energy, four two-phase energy, 314 three-phase energy, 
and 57 both three-phase and direct-current energy, Of the 
total number 418 stations are driven by Water-power, 144 bv 
steam, 116 by internal-combustion engines, 102 by water and 
steam, 77 by water and internal-combustion engines, 13 by 
steam, water and internal-combustion engines, and 53 buy 
electricity in bulk. The aggregate capacity of the water- 
driven prime movers is 274.445 H.P. of the steam engines 
446,280 H.P., and of the internal-combustion engines 38 600 H.P. 
Fifteen new electric railway lines have been opened during the 
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year or are in course of erection, with an aggregate length of 193 
miles, while eizht electric lines, with a total length of 29 miles, 
are being extended or rebuilt. The total length of all electric 
lines in Austria is 845 miles, against 623 miles in the preceding 
year. Seventy-three lines are operated on the direct current, 
and six lines on the single-phase system. 


D 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Prof. W. W. Strong contributes an article on “ The Smoke Monitor ” 
(p. 353). 

We publish an outline of a scheme for the joint control of the Lon- 
don electricity supply undertakings by the suppliers and the London 
County Council with a view to the ultimate purchase by the latter 
(p. 362). 

An article on the * Operating Data of a Large Railway Power 
Plant " appears on p. 346. 

* A Means to Measure the Glaze of Paper," by Prof. L. R. Inger- 
soll, is given on p. 348. 

An abstract of an article on " The Development of Accumulator 
Traction " appears on p. 350. 


A Paper on “ The Theory of the Three-phase Synchronous Motor," 
by Dr. T. F. Wall, appears in abstract on p. 351. 

A Paper on " Radiotelegraphie Measurements," read by Dr. J. 
Erskine-Murray before the Wireless Society of London, is given in 
abstract on p. 354. 


B Companies" Meetings and Reports.—The meeting of the West India 
& Panama Telegraph Co. is reported. The directors’ reports 
abstracted include those of the Birmingham District Power & 
Traction Co., Bombay Electric Supply & Tramways Co., Brazilian 
Traction, Light & Power Co., Havana Electric Railway, Light & 
Power Co., Nairobi Electric Power & Lighting Co., New General 
Traction Co., Singapore Electric Tramways, J. Stone & Co. and 
Trowbridge Electric Supply Co. (pp. 376-378). 


OBITUARY. 


ALBERT BRUCE ANDERSON.—Commercial electrical men especially 
will have been deeply moved by the news of the loss of Mr. A. Bruce 
Anderson among the many who went down with the " Empress of 
Ireland ? in the St. Lawrence River on Friday morning last, May 
29th. It had been our good fortune to know Mr. Anderson for many 
years, and we can endorse the high opinion in which his abilities as a 
commercial organiser were universally held. Mr. Anderson belonged 
to a new school of thought in the electrical industry, and was just the 
type of man of whom the clectrical business in this country stands 
at the moment in the greatest need. He had an exceptionally good 
grasp of commercial affairs, and was at an age at which he was apply- 
ing his knowledge and experience of the industry with great practical 
effect. He will be especially remembered for his work in co-ordi- 
nating the electrical manufacturing elements in this country, an 
achievement upon the accomplishment of which he had set his heart. 
His success in this province is to be attributed to his genial tempera- 
ment and undoubted gift of tact. " Toby," as he was known to his 
friends and intimates, possessed to a marked degree all those quali- 
ties which go to make what has been so aptly termed a “white man." 
Such men are regrettably scarce in business, and their loss is the more 
noticeable. In Mr. Anderson's case this is especially so because he 
had planned so much and would have done so much to improve the 
status of the electrical industry not only in the Mother Country, but 
also in the Colonies. His outlook upon Imperial matters was broad 
s keen, ees fact that he met an untimely fate in the brit 
of Britannic ideals should en T E ERE RE 
of Empire to “ carry on ” Eoi Eu Na Buy : Rr 
Mr. N. Z. de Ferranti in Charterhouse-s - m h p i pies joinen 
accountant. With the transference von Ne "n e WS 
moved to Hollinwood about 1897, and gradu; TM il = See a 
gode ae alae ere ac Ms y rose to the position 
Hesesheldtutthehhst E dn n MP d director in 1908. 
and Gaetan eee rr a m DR of the company. 
Beisolial-UnGR GR. CI pue 3 one of w hom he took a keen 

l Mr: son was also a director of Messrs 
Bruce, Peebles & Co. (Ltd.), chairman of the Britis "tri 
Allied Manufacturers’ Associati ritish Electrical & 

E iers Association, a member of Council of the 
Institution. of Electrical) Engineer; Oe oe the 
gineers, and was recently appointed 


to the Council of tl : 
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London Chamber of Commerce. He was also 
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the president of the Failsworth and District Branch of the Tariff 
Reform League, of which he was one of the moving spirits. Mr. 
Anderson had made regular business trips to Canada for some years. 
He leaves a widow and three children. 


S. L. BENTLEY.—We regret to record the death of Mr. S. L. 
Bentley, which oceurred on Saturday last after an illness of only 
eight days. He was the partner of Mr. H. W. Butler, in the fi». of 
H. W. Butler & Co. Mr. Bentley studied in the polytechnics of 
Buda-Pesth and Zurich, and also in the Polytechnic School in Paris, 
and was a member of the Société Internationale des Electriciens. 
He joined the Electrical Power Storage Co. in 1900, acting as their 
representative at the Paris Exhibition of that year and also at the 
Glasgow International Exhibition of the following year. He was 
for several vears stationed in Glasgow as their representative for 
Scotland, and subsequently adding to this the north of England. 
He left them in 1912 and joined Mr. H. W. Butler. 

A. R. SILLAR.— We regret to record the death of Mr. A. R. Sillar, 
which took place recently in Pekin. Mr. Sillar was electrical 
engineer to the Chinese Chartered Gas Light Co., Pekin, and was 
formerly borough electrical engineer at Colchester. 

A. M. FowLER.—The death is announced of Mr. A. M. Fowler, à 
well-known Manchester engineer. The deceased, who was in his 81st 
year, had been responsible for several important engineering under- 
takings in various parts of Great Britain. 

Tuomas NEwBIGGING, — Electrical engineers will regret to 
hear of the death of Mr. Thomas Newbigging, the well-known gas 
engineer, who passed away on Monday last at his home at Knutsford, 
in his 8lst vear. Mr. Newbigging had a world-wide reputation in the 
field of gas engineering, and was the only surviving representative of 
the small group of men. who founded the British Institution of Gas 
Engineers. 
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PERSONAL. 


We regret to announce that among those lost on the ill-fated 
" Empress of Ireland " was Mr. Leonard Palmer. of the " Financial 
News," brother of Mr. H. Clifford Palmer, manager of the publication 
department of the General Electric Co. Mr. Leonard Palmer was 
returning with his wife, who unfortunately was also drowned, from 
a business trip in Canada. He was well known to many electrical 
manufacturers, and two years ago organised and conducted a party 
of British engineers through Western Canada, inspecting sites for 
factories and works. We extend our sincere sympathies to the 
family in their bereavement. 


APPOINTMENTS VACANT AND FILLED. 


Applications are invited for the Chair of Physics at Birmingham 
University, vacant by the death of Dr. J. H. Poynting. Stipend 
£750 a year. Applications by Oct. 15 to the Secretary. 

A headmaster is required for Oxford City Technical School, 
Salary £300 rising to £350 a year. Forms from the Secretary. 
Education Office, Town Hall, Oxford, to whom applications by 
June 6. 

The Governors of the Central School of Science and Technology» 
Stoke-on-Trent, will shortly proceed to appoint a lecturer in physica 
(salary £250, rising to £300 per annum), and a lecturer in chemistry 
(salary £200 per annum). The lecturer in physies will be required to 
take charge of the instruction in applied electricity, and high 
University honours will be an indispensable qualitication for both 
positions. Particulars and forms of application from the Clerk to the 
Governors, Dr. W. Ludford Freeman, M.A., Town Hall, Hanley, 
Stoke-on-Trent, and must be returned by June 13. 

A science master (experimental physics and chemistry) 18 wanted 
for the Egyptian Government Schools. Salary £369 per annum. 
Inquiries bv June 10 to Mr. J. W. Crowfoot, c/o The Director, 
Egyptian Educational Mission, 23, Victoria-street, London, S.W. 

Hull Corporation require telephone and switchboard inspectors 
used to common battery and magneto systems. Applications to the 
Manager, Telephone-buildings, Myton Gate, Hull. See advertisement. 

A technical assistant and testing engineer is required in the elec- 
trical engineer's department of the County Borough of Stoke-on- 
Trent. Commencing salary £140 per annum. Particulars from 
the Borough Electrical Engincer. Nee advertisement. l 

A lecturer in mechanical and electrical engineering is required E 
the Municipal Technical Institute, Belfast. Salary £180, rising 
£200 per annum. Applications to the Principal by noon June 16. 
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An advertiser requires an electrician, used to a.c. single-phase 
and d.c. | 

An estimating engineer is required for large works. 
ment. 

An advertiser requires a capable assistant telephone engineer for 


India. 


Sce advertise- 


Bermondsey (London) Borough Council received 100 applications 
for the position of third engincer-in-charge at the electricity works, 
and Mr. E. Jackson, of Guildford, has been appointed. 


INSTITUTIONS AND SOCIETIES. 


Neweastle Section of the Institution of Electrical Engineers.— The 
annual gener:l meeting of the Newcastle Section of the Institution 
of Electrical Engineers was held on Monday, May 25th. The report 
of the committee showed the total membership was 303, a decrease 
of four as compared with last year. The average attendance at the 
ordinary meetings was 48, as com pared with 52 in the previous session. 
The following members have been duly elected for officers and com- 
mittee for the next session: Chairman : Mr. P. V. Hunter. Pice- 
Chairmen : Messrs. H. W. Clothier and A. H. Marshall. Past Chair- 
men : Messrs. C. N. Vesey-Brown, W. C. Mountain and €. Vernier. 
Committee: Prof. W. M. Thornton, Messrs. H. Stroud, J. R. M. Elliott, 
A. P. Pyne, G. L. Drury, J. A. Anderson, C. H. Davidson, E. Faws- 
sett, G. Stoney, H. Ellis, A. H. Law, G. L. Porter, W. Cross, F. O. 
Hunt, H. Henderson and R. W. Gregory. Hon. Treasurer : Mr. C. 
Vernier. Hon. Secretary : Mr. J. R. Andrews. 


Electric Vehicle Committee. —A meeting of this Committee was 
held in Birmingham on the 22nd ult. under the chairmanship of Mr. 
R. A. Chattock. 

Sample charging plugs, fitted with earth connection contacts, were 
inspected and a particular design was selected for standardization. 
Further consideration was given to the method of gripping the flexible 
cable to the plug and the connecting of the earth wire to the plug shell, 
but final decision in these matters has been deferred, pending the prepara- 
tion of a new drawing. As to the position of the plug receptacle on the 
vehicle, it was decided to recommend that it should be fixed under the 
driver's scat, preferably with the plug pointing upwards so as to make it 
impossible for the driver to take his seat without noticing that the 
charging connection was attached to the vehicle. Cases were mentioned 
to the Committee where serious damage had been caused by a driver 
starting his vehicle without disconnecting the charging plug in cases 
where the connection for the latter was placed at the rear or at the side 
of the vehicle. lt was also decided to recommend that the fixed 
receptacle in the garage, for taking the charging connections, should be 
placed in an accessible position, preferably horizontal. As to polarity, 
It was decided that the centre contact of the plug should always be the 
negative. This is the standard arrangement adopted by the Electric 
Vehicle Association of America. 

As to standard battery plates, a communication was read from the 
Secretary of the B. E. A.M. A. stating that the Accumulator Manufacturers’ 
Nection of that Association had decided to recommend for standardization 
a plate for electric vehicle batteries having dimensions of 82 in. by 57 in., 
with lug centres at 43 in. lt was further reported that the accumulator 
manufacturers have under consideration standardization in the sizes 
of the cells. As to tariffs for charging electric vehicle batteries, the 
Secretary reported that up to date 51 municipal electric supply under- 
takings and three company undertakings had agreed to a rate of 1d. per 
unit or lesa for '' off peak " charging. Some of these undertakings had 
come into line upon the whole of the Committee’s recommendations in 
regard to tariffs. Further progress was made in the matter of arrange- 
ments for publicity and for garage and charging station signs. As to 
finance, the Committee decided that the time had now arrived when, in 
order to carry on their work, they must be in possession of ade quate 
funds. It was resolved that at least £200 should be obtained for carrying 
on the work up to the end of next December, any surplus available at 
that date to be carried over to the C'ommittee's account in the next year 
or tothe account of any other organization which might be formed to take 
its place. Amounts totalling 35 guineas were promised at the meeting. 
and the secretary was instructed to approach the principal municipally- 
owned electric supply undertakings and others, with a view to obtaining 
‘contributions towards such a fund. 

With reference to the demonstration of electric vehicles which is being 
arranged to take place at Birmingham on the 16th June, in connection 
with the LM. E.A. Convention, the Secretary reported that five firms were 
‘each arranging to send one or more vehicles. 

British Electrical and Allied Manufacturers" Association.— The 
text of the model general conditions of contract issued by the Institu- 
tion of Electrical Engineers was formally adopted by the Council of 
this Association, at their meeting held on the 21st ultimo ; and asa 
consequence will be used by members (in substitution of the Associa- 
tion's conditions) in respect of tenders to municipalities, district 
councils, publie authorities, and in respect of all publicly-advertised 
contracta where full general conditions are issued. 


EDUCATIONAL NOTES. 


Birmingham University.— At the meeting of the Council on Wed- 
nesday a letter was received from Sir George Kenrick offering £18,000 
to endow a Chair of Physics. 

In his communication Sir Geo. Kenrick said he believed that members 
of the council and other friends of the late Dr. Poynting would welcome 
some plan for connecting his name permanently with the university, and 
he therefore proposed, subject to the approval of the council, to endow 
the Chair of Physics by placing in the hands of the treasurer securities, 
the income from which should be used exclusively for the salary of the 
professor and objects intimately connected with the chair—the latter to 
bear in future the title of the * Poynting Chair of Physics." 

It was proposed by the Vice-Chancellor (Dr. Barling), seconded by 
Principal Sir Oliver Lodge, and unanimously resolved, “ That the Council 
most gratefully accept the generous offer of Sir. Geo. Kenrick to endow 
the Chair of Physics as a memorial to the late Prof. John Henry Poynting, 
and that the Mason Chair of Physics be henceforth called the Poynting 
Chair of Physics.” The endowment, it is stated, will consist of securities 
of the value of £18,000. Sir George has already contributed two sums of 
£10,000 cach to the funds of the university. 


City and Guilds Technical College, Finsbury.—In_ this 
college full day courses of instruction are provided in mechanical, 
civil and eleetrical engineering and industrial and technical chemistry. 

The training is adapted to the needs of various students, including 
students from secondary schools above the age of 15, and young men who 
having previously served a pupilage or apprenticeship in works, desire 
to obtain a more systematic training in engineering and chemical science. 
There are well equipped laboratocies and workshops for practical work. 
The next entrance examination will be held on Sept. 22. The programme 
of the college can be obtained from the Registrar. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, June 5th (to-day). 
Roya INSTITUTION. 
9 p.m. Meeting at Albemarle-street, Piccadilly, London, W. 
Discourse on “ X-Rays and Crystalline Structure," by Prof. 


W. H. Bragg, F.R.S. 


DD 
TUESDAY, June 9th. 
RÖNTGEN SOCIETY. 
8:15 p.m. Annual General Meeting at the Institution of Electrical 
Engineers, Victoria Embankment, London. W.C. Short 
Papers and Demonstrations by Dr. Rodman, Messrs. (Chambers 
and Rankin, Mr. Clarke and others. 


THURSDAY, June 11th. 
Rovar INSTITUTION. 
Jj p.n. Meeting at Albemarle-street, Piccadilly. London, W. 
Lecture on “ Faraday and the Foundations of Electrical 
Engineering." by Prof. S. P. Thompson, F.R.S. (Lecture IL). 


FARaADAY Society, 

$ p.i. Meeting at the Institution of Electrical Engineers, Victoria 
Embankment, London, W.C. Presidential Address on © Ad- 
vances in the Metallurgy of Iron and Steel,” by Sir Robert 
Hadfield, F.R.S. 

FRIDAY, June 12th. 
PHYSICAL Society oF LONDON. 

$ p.m. Meeting at the Imperial College of Science, Imperial 
Institute-road, South Kensington, S.W. Agenda: Papers on 
“ Note on the Connection between the Method of Least Squares 
and the Fourier Method of Calculating the Coefficients of a 
Trigonometrical Series to represent a given Function or Series 
of Observations," by Prof. C. H. Lees, F.R.S.; © A Magneto- 
graph for Measuring Variations in the Horizontal Intensity of 
the Earth's Magnetic Field," by Mr. F. E. Smith; “ The 
Atomic Weight of Copper by Electrolysis,” by Mr. A. G. 
Shrimpton; and “ Note on an Improvement in the Einthoven 
String Galvanometer," by Mr. W. H. Apthorpe. 


LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Col. H. M. Leaf. 
The following orders have been issued for the current week :— 

Monday, 8th June, " A" Company.—Infantry drill, 7 p.m. to 8 p.m. 
Technical instruction, 9 p.m. to 10 p.m. Miniature range instruction, 
9 p.m. to 10 p.m. 

Tuesday, 9th June, “ B" Company. 
Technical instruction, 9 p.m. to 10 p.m. 
tion, 9 p.m. to 10 p.m. 

Wednesday, 10th June, All Companies.—Rating examination, 7 p.m. 
to LO p.m. 

Thursday, llth June, “ C” Company.—Infantry dull, 7 p.m. to 8:30 p.m., 
Technical instruction, 8:45 p.m. to 10 pm. Miniature range instruc- 
tion, 8 p.m. to 9 p.m. 

Friday, 12th June, “ D " Company.—Infantry drill, 7 p.m. to 8:30 p.m. 
Technical instruction, 8:15 p.m. to 10 pm. Miniature range instruc- 
tion, 8:15 p.m. to 10 p.m. 

Saturday, 13th June, All Companies. —Annual course of musketry at 
Purfleet Rifle Ranges. Headquarters will be opened for regimental 
business from 10 a.m. till 12 noon, 


Infantry drill, 7 p.m. to 8 p.m. 
Miniature range instruc- 
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OPERATING DATA OF A LARGE RAILWAY POWER 
PLANT.* 


For a long time the Twin City Rapid Transit Co., of Minneapolis 
and St. Paul, Minn., has been devoting careful study to problems of 
power generation. The high price of coal in Minneapolis furnishes 
a special incentive for the introduction of efficient steam-raising 
apparatus, as well as for the utilisation of the water-power available 
in the falls and rapids of the Mississippi River at this point. This 
hydraulic energy is not. however, sufficient to supply all the power 


Milions of Kw. Hours per Month. 
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Thousands of Tons of Coal rer Month. 


Fic. 1.—RELATION BETWEEN OUTPUT AND CoAL CONSUMED. 


required by the system, for several local flour mills possess prior 
rights to a considerable part of the available falls. The generating 
system of the Twin City company therefore at present consists of 
three quite modern plants, one a steam station and the other two 
operated by water-power. The first-mentioned is now equipped 
with steam turbines practically throughout. That the efforts to 
reduce generating expenses have been successful is evident from the 
reduction in fuel cost from about 0-35d. per kilowatt-hour in 1905 to 
about 0-2d. in 1913. At the same time labour and superintendence 
costs have been reduced from 0-045d. to 0-03d., and the outlay for 
lubricants and waste from 0-005d. to 0-0005d. per kilowatt-hour. This 
reduction has been accomplished by gradual improvement of the 
present steam plant and by economy in its operation. Before 1905 
conditions were even worse, as shown by the 1901 total operating 
cost, about 0-7d. per kilowatt-hour, of which fuel was the principal 
item. At this time several old-fashioned steam plants were in 
operation supplementing the output of one water-power station. 


EARLY WaATER-POWER AND STEAM PLANTS. 


Before 1897 the old steam stations just referred to were the sole 
source of power, but in that year a water-power plant was built at 
"t. Anthony Falls, in Minneapolis. It contains eight 700 kw., three- 
phase, 3,450 volt waterwheel generator units and two 700 kw., 650 
volt direct-current units, besides two waterwheel-driven exciters. 
Under the same roof there is also a sub-station with four 600 kw. 
rotary converters. The alternating-current output is stepped up to 
13,200 volts for transmission. The full flow of the Mississippi River, 
varying from 3,000 cubic ft. to 15,000 cubic ft. per second or more, 
is utilised in this plant, the load on which for a long period has aver- 
aged over 4,000 kw. during the entire year. The station was for a 
time the main dependence of the Minneapolis traction system for its 
power supply. Such good service was furnished by the “ lower dam " 
station that a few years ago a second one was built at the ‘ 
falls " to develop the extra power not required by earlier use 
development, known as the Henne 
sively constructed, since the existin 
as far as possible, and much of the required building material was 
found on the site. The cost was stated to be not over £5-2 per horse- 
power. The plant contains four 2,250 kw., 13,200-volt, 35-cycle 
three-phase generators and two 150 kw. exciters together with an 
entirely modern oil-switch and measuring equipment. The station 
was put into service in June, 1908, and has since utilised the surplus 
water to excellent advantage. While its output is necessarily very 
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* Abstract of an article in the “ Electrical World.” 
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fluctuating and, unfortunately, does not reach its maximum when 
power is most needed, in the early summer, it carries about one-third 
of the entire load. 

Although the water-power plants are economical, they have 
limited capacity, and to an increasing extent in the future must 
Ten years ago a modern steam plant was 
projected for the site close to the lower dam hydraulic plant. It was 
designed to contain ultimately five vertical, cross-compound engines 
of 5,000 H.P. capacity, direct-connected to three-phase, 13,200-v olt, 
35-cycle generators rated conservatively at 3,500 kw., or, with the 
present standard temperature rise, 4,000 kw. Three of these engi nes 
had been installed by 1905, giving the plant an actual rating of 
12,000 kw. The engines were supplied with 
steam from a boiler room, containing 18 
boilers, each with 5,560 sq.ft. of heating surface 
and a nominal rating of 556 boiler horse- 
power. These units were equipped with 
stokers rated for continuous fuel supply at 
825 H.P., in order to develop 50 per cent. 
overload on the boilers. Super-heaters pro- 
vided developed 120 deg. superheat at rated 
load. Draught was furnished by two radial. 
brick stacks, rising 225 ft. above the boiler- 
room floor. There were four coal bunkers of 
I-beam and cinder concrete construction 
located above the boilers and having an 
aggregate capacity of 2,800 tons. These 
bunkers were supplied with coal by means of 
a complete conveyor system consisting of a 
receiving track for coal cars at one side of the 
building and a belt conveyor into which coal 
could be shovelled from the cars running 
between one wall of the building and the track. 
Driven by a 10 H.P. motor was a crusher 
fed from a hopper into which the belt con- 
veyor discharged. An overlapping gravity- 
type bucket conveyor belted the boiler room 
transversely, and two distributing bucket conveyors above the row 
of bunkers belted the boiler room longitudinally. The lower runs 
of the last-named conveyors were also designed for ash removal, the 


i ash hoppers discharging directly into them. Following the original 
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plan, a fourth engine and eight more boilers were added in April, 1906. 
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steam turbine had been pronounced & 
and in place of the fifth engine two 
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By this time, however, the 
success at Chicago and elsewhere, 


5,000 kw. Curtis vertical turbines were installed in February an 
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July, 1907, respectively. The fact that this space accommodated 
in turbines three times its rating in engines is significant. No in- 
crease in boiler capacity was made at the time. Hardly had the new 
turbines been installed when it was found possible to secure larger 
and more economical ones, and the process of replacing the engine 
units began. In the meantime experiments had been made with 
chain-grate stokers, and in January, 1909, two were installed ; in 


Kw. 
30,000 ; , 
Stearn Power Average 966 Kw. 7250 Kw.-Hro. 
Hennepin Island Water Power Ax 4854 Kw 36/1,075 Kw-tirs. 
lower Dam Water Povar Av. 54/5 Kw. 4,028,598 Kw frs. 
Total Power Av E 11235 Kw 8358923 Kw x 
ena EE POWER... Xr 
is oe | Lh 
10,000 Pal 
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Fic. 3.—SxsTEM Loap CURVE FoR May, 1909. 


July four others, and during the autumn six more. To improve the 
capacity and efficiency of the chain-grate stokers better draught was 
required and one of the brick stacks was accordingly replaced in 
November, 1910, by two brick-lined steel ones mounted on structural 
stecl frames. These are 200 ft. high with flue diameter of 14 ft. The 
first 14.000 kw. vertical Curtis turbine unit was put into service in 
February, 1911, and in July six more chain grates were installed. 
The space occupied by the masonry stack foundations was utilised 
lor the installation of two additional boilers of 5,000 sq. ft. heating 
surface, and the remaining furnaces were equip- 
ped with chain grates. The second brick 
stack was replaced with two steel ones in 
August, 1912. During the following month 
the first. 15,000 kw. turbine set displaced 
another engine. More steaming capacity 
being required, two more boilers were added 
in January, 1913, being installed in the space 
previously occupied by the foundation of 
the second brick stack. The third large 
turbine has just been completed, and but one 
engine of the original four remains. 

The most conspicuous results of this evolu- 
tion of the Twin City plants are seen in the 
increased. station capacity in a given space 
and in reduced operating costs. As originally 
Planned, the capacity of the station was not 
over 20,000 kw. In the same space the 
Present capacity is 60,000 kw., and it will be 
still further increased when the last engine 
unit is replaced. 

In Fig. l are given the results of a study 
covering the relation of the rate of coal con- 
sumption to the rate of energy production. A 


River Flow Cu. Ft. per Sec.—Average Kw. Developed. 


straight line drawn with a slope corresponding to 3-5 Ib. of coal of an 


equivalent thermal value of 10 ,000 Ib.F. heat units per lb. indicates 
the best average performance yet secured. The dots, numbered to 
correspond with the years from 1905 to date, indicate the monthly 
Averages for the entire period of the station's existence. The re- 
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markable effect of the newer units extends even to the small outputs, 
for which the load-factors are smaller as the size of the plant increases. 
Thus, in 1913, with an output of but 4,125,000 kw.-hours, the record 
of 3-03 Ib. per kilowatt-hour was reached. In 1905 the same output 
was produced at the rate of 4-75 lb. per kilowatt-hour. It will be 
remarked that this same output required more coal in 1907 and 1908, 
but in these years the station was larger and therefore the same output 
represents a lower load-factor. In June, 1907, when the load-factor: 
was a maximum for that year, the coal rate was 4-45 lb. per kilowatt- 
hour. To comprehend fully the significance of this result it is neces- 
sary to study the steam-station load charts given in the accompanying 
figures (Figs. 2and 3). In connection with them the water-power 
plant charts are also of interest. 

Fig. 4 shows the river flowage for the year 1909 and the corre- 
| sponding outputs of the two water- power plants and of all of the plants 
| together. The maximum monthly average load on the steam plant,. 
| 8,886 kw., occurred in MEM and the minimum, 966 kw., in May. 
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Average daily load charts for these months are shown herewith{in 
Figs. 2and 4. The dots on these charts represent the maximum loads 
on the system and on the stations without the battery. The very 
instructive charts reproduced in the other accompanying curves 
contain a complete graphical record of the most important operating 
features of the Twin City Rapid Transit Co. for the past eight and 
a-half years. Fig. 5 shows the great saving in cost due to the use of 
water-power, for when the cost of steam power is small, as shown in 
the lower part of the figure, indicating à good water supply, the total 
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cost, as given in the upper graph, is also low, although the actual 
monthly energy output is practically constant. The steam plant 
load is seen to be a very fluctuating one owing to its taking only the- 
| surplus demand. 

Fig. 6 contains an analysis of the cost of operating the steam plant. 
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-which is of special value on account 
‘this load. The average monthly cost varied between 088d. per 
kilowatt-hour in May, 1909, when the load was but 966 kw., and 0-24. 
in November, 1911, when it was 12,500 kw. There has been 
a steady decline in the average cost, amounting in nine years to 
nearly one-half. This is largely due to the saving in fuel, due in turn 
to the use of more economical generating units. The reduction in 
labour cost is not great, as the gradual increase in wages partly 
.offsets the saving due to the smaller number of men required per unit 


of{out put. The remarkable reduction in cost of lubrication 15 also 


Pry BRE BERERA 
S re tt tt 
o7 L-L— HE TETTE 
M ER Titel tT Tt tt 
S oe E TM tt H 
> LL Ta A 
Sosh EI SR IN BENE 
= LI Ta a is 
^ o4 LLL an aie Palen 
V | n^ EI Sie EN 
o3 L-L— NIE PS c ER 
HA PY AP ERIR 
oLilcrtLrE t tri.lirrr; 
1905 1926 1907 1998 1909 1910 1911 1912 1918 


Fig. 6.— TOTAL OPERATING Cost PER Kw. HOUR. 


brought out in this figure, since this outlay is practically nothing for 
the turbines. Other charts (Figs. 7 & 8) show the great increase in 
thermal efficiency of the steam plant and its depeadeace on the load- 
factor. The best result was secured in May, 1913, when but 39.009 
heat units were required per kilowatt. This gives a thermodynamic 
efficiency for the station of 11-4 percent. Assumiag a boiler efficiency 
of 70 per cent., the corresponding engine turbine-room efficiency 1s 
16-3 per cent. The best corresponding figures for the engine plant 
alone, qin" une, 1905, were 8:1 per cent. amd 11-6 per cent. respec- 
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ae comparing these percentages with others it must be 
d P a o the entire monthly input and output 
vie t xcellent character of the form i l 
saving obtained is remarkable. E cael 
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regularly kept by the Minneapolis traction company. mi ud 


Most of them 


of the fluctuating nature of 
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are plotted on loose-leaf notebook sheets, 5 in, by 8 in. in size, and 
suitable for blue printing. The complete list of these graphical 
records comprises a very large number, and, in addition. there are 
numerous tables assembling the data. The important tables relate 
to the following items: Cost of power by months and years, total ; 
operating cost of energy per kilowatt-hours (ranges between 0-339d. 
and 0-26d.); energy generated by months and years (shows increase 
in seven years from 64,296,424 kw.- hours. to 133,227,996 kw. 
hours per year); operating energy per motor-car mile (varies from 
4-29 kw. to 409 kw.); energy distributed in kilowatt-hours by 
months and vears, and total and by divisions, last named also in per 
cent. by divisions ; energy consumption in kilowatt-hours per car- 


Heat Units, Lb.-Fahr, 


1998 
Fic. 8.— Heat Units CONSUMED PER Aw.-Hourk GENERATED. 
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mile by divisions, by years and months, &c. A monthly table 
also made out for the estimated and actual energy secured from the 
water-power plants, the computed and actual costs of energy from 
the steam plants, &c. Other tables cover the average and maximum 
power developed by months, total, and for operation only ; total 
motor car-miles made by years and months ; total cost of power per 
motor car-miles, motor car-hours, schedule speed (increased from 
8-55 miles per hour in 1905 to 9-36 miles per hour in 1912) ; passenger 
earnings; cost of power in percentage of passenger earnings (varies 
up and down between 8-0 and 9-7); passenger earnings per motor 
car-mile ; passenger earnings per operating kilowatt-hour (has been 
gradually reduced from 7-32 to 6-09); kilowatts per motor car (has 
increased gradually from 36-7 to 45:7) : power sold ; cost of overhead 
maintenance ; cost of track bonding, «ce. 

In the steam station the records are kept in great detail under the 
following headings: Kinds, amounts and qualities of coal received ; 
cost of generating energy per kilowatt-hour, total and itemised under 
fucl, lubricants and waste, wages and superintendence, electrical 
maintenance, miscellaneous charges; average power generated ; 
average fuel consumption per kilowatt-hour (3:39 Ib. coal per kilo- 
watt-hour is the general average) ; average heat value of fuel per 
pound and per kilowatt-hour (average value 34,680 heat units per 
kilowatt-hour); price of eoal per 1.000,000 heat units (average value 
12-58 cents); average kilowatts per boiler in service ; total cost of 
operation and maintenance and itemised analysis of these; cost of 
handling coal per ton (runs from 44d. to 3-6d.); total cost of 
handling coal and cinders; price of coal per ton (averages about 
10s.) Numerous other tables giving details of operation of boilers, 
engines, turbines, &c. The same system is carried out for line, sub- 
stations and other parts of the system. | 
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A MEANS TO MEASURE THE GLAZE OF PAPER. 
BY L. R. INGERSOLL. 


The subject of glare from paper is one which has been attracting 
ever-increasing attention of late on the part of both publisher and 
paper maker. It becomes then very desirable to be able to specify 
exactly the quality of any given paper as regards its glossiness OF 
glaze, and this article describes a simple instrument which will de- 
termine this quality with precision. 

It is characteristic of most glass surfaces that light reflected fronf 
them at an angle of 57-5 deg. is (almost) completely plane- polarised, 
and the writer found by experiment that the same is true of the 
specularly reflected component from paper. Pieces of glazed white 
paper, calendered black cardboard, calendered white paper an 
brown solio paper all showed at this angle a polarisation of the glare 
component estimated at more than 99 per cent. complete. Ta 
instrument, then, was designed to measure the glare by determining 
the fraction of the light reflected from the paper at an angle » 
57-5 deg. which is polarised, the illumination falling on the paper at 


* Abstract of an article in the ‘‘ Electrical World." 
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approximately this same angle. It must be kept in mind that it is 
not the absolute brilliancy of the glare spot which is to be measured, 
but, rather, the fraction of the total light entering the instrument 
which is glare; this, in the writer's opinion, is the basis on which the 
matter should be discussed, as it is the relative proportion of glare 
and diffuse reflection which determines the readability of a given 
paper rather than the absolute magnitude of either. The glare, or, 
as it might be called, percentage glare, as measured in this way will 
evidently not depend on the intensity of the illumination, but it will 
be greatly influenced by the shape and extent of the source of light, 
whether it be broad or narrow, a window or an incandescent bulb. 
It is necessary, then, to specify some particular type of illumination 
to which to refer all the measurements. For use with this instru- 
ment the illumination chosen is that from a vertical opening 3 in. 
square, whose centre is at a distance of 11% in. from that of the 
(horizontal) test piece of paper and the line from whose centre makes 
an angle of 57-5 deg. with the perpendicular to this sheet. The 
opening is covered with two thieknesses of tracing cloth, behind 


Fia. 1.—DIAGRAMMATIC SECTION OF GLARIMETER. 


which is placed a tungsten lamp rated at from 40 watts to 60 watts, 
with a reilector. It must be understood that, while the selection of 
this arbitrary standard of illumination is highly desirable, it is not 
entirely necessary, for a larger (or smaller) opening would merely 
result in lowering (or raising) the fraction which represents the glaze 
of each specimen of paper and would not, in general, alter the order 
in the series in which any particular specimen came. 

The instrument is shown in Fig. 1. Light from the window S falls 
‘on the paper at P, this being covered with a small brass frame which 
keeps the sample perfectly flat and exposes only about a square inch 
of the surface. The construction of the part A is shown in Fig. 2. 
The light, passes first through a 1 in. diaphragm, part of the opening 
of which is covered with a small Nicol (Lippich) prism, N, and the 
remainder with a piece of smoked glass, G (" No. 2 smoked glass "), 
which absorbs about one-half of the light.* The beam then passes 
‘through the eyepiece, which is another Nicol (Glan-Thompson) 
prism, M, and thence to the eye. The prism M is mounted to rotate 
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between the two fields seems to disappear. This gives a reading 
which enables one at once to compute the glare. l 

Let x represent the fraction of the light which is plane-polarised ; 
in short, let z represent the glare as defined above. — Also, let a repre- 
sent the transmission coefficient (for light polarised in its plane) of 
the prism N, and b the transmission coefficient for the smoked glass. 
Then the intensities of the two beams transmitted through this part 
of the instrument will be proportional to 3a(1— x) from N, and b 
from G. When these beams are viewed through the eyepicce prism 
M, the principal plane of which makes an angle Q, with that of N, 
these intensities are reduced to ła cos? Q(l—x) and 45(l—.)-— 
bc sin? Q, respectively. When these two are made equal by altering 
the angle Q, 4a cos? Q(1— x)= 45(1— x) + br sin? Q 


= 4b(1 +r) sin?Q + 15(1— r) cos? Q. uL: 


To eliminate a and b, a reading is made on unpolarised ill:oniaation 
(furnished by a sheet of soft blotting paper illuminated directly from 
above) in which case, since .r— 0, 


la cos? Q’= 15, 
b 

or l0 he 
a 


Then one may write for (1)— 
le cos*Q' sin?Q 
l+x cos? Q—cos?Q’ cos Q 
which, after a little reduction, becomes 
]—x tan?Q 
MN (3) 
latc tan*Q 
It appears then from equation (3) that it is possible to determine 
the quantity x if the two angles Q and Q’ are known. As Q’ may be 
determined once and for all and is really a constant of the instrument, 
this means that a determination of Q is all that is necessary, and 
this is measured by taking the average of a series of, say, from three 
to five settings with the instrument. Having determined Q, the 
value of x is given at once by means of a small table computed with 
the aid of equation (3), so the whole process of determining the glare 
of a particular specimen requires hardly a minute of time. 


The following measurements made on some standard papers show 
the use of the instrument :— 


Paper. Per cent. glare. 
Warren Standard Warrentown Olde Style .................. 15:1 
Warren Standard Warrentown Eggshell, 70 lb. ............ 18-3 
Warren Standard Cameo Plate, white ................ cess. 19:3 
Fine ground glass... epe rera cus EE Rae CE re ce TRE es 21-4 
Warren Standard Artogravure, white, 80 lb. ............... 22.4 
Bryant Paper Co., British opaque ............. essere 38-0 
Warren Standard Cumberland M.F., 70 lb................... 43-0 
Warren Standard Library Text..........cccccccccesscceeeeeenes 45-7 
Bryant Paper Co., English finish magazine.................. 55-8 
n CA) me D anaur E a E r 63-7 
Glazed onion-skin, 8 lb. ............ ecce 66-7 
Warren Standard Cumberland Super ........................ 15:4 
Warren Standard Superfine ................seecccceeececaneeess 19:3 
Warren Standard Lustro coated book ...................s- 11:9 
Warren Standard Cumberland coated book, 100 Ib. ...... 79-7 
Warren Standard Printone, 80 lb. 0.a. 80-4 
Warren Standard Superfine coated book..................... 82-5 
White glazed paper .............. esee 90-5 
Brown solio paper ............sccccccsseeccccereseececauceeccesuees 99-2 


One of the most interesting tests was that conducted on a series of 
sheets of unsized newspaper made at the Forest Products Laboratory. 
the sheets being originally identical but differing in finish by having 
been passed through the calendering rolls once, three times, five 
times, and so on, up to 29 times, respectively. The measurements 
on this series are as follows :— 


Paper. Per cent. glare. 
Enealendéted. sereias i inu Cete ne eset ore dne 27-1 
One: PING re seu iso doe teo cmo os de aTe EAA 33-3 
Three pinches M TE an E 45-0 
BING pinches: 62055 5 fais: gai Seu eia d sd E In De tes Ref ane 46-7 
cogo MR 52-8 
Eleven pinches 2o: tec ced p e ore ta ends 57-0 
Nineteen pinches ...........c0ccccsccessseeeeccecueeeccceaeueseeuens 62-2 
Twenty-mine pinches............. cese 64-8 


Àn inspection of the results of these tests developed some striking 
facts. It will be noted that glazed onion-skin paper showed when 
tested in this fashion almost the same glare as postal card, and this 
was so inconsistent with the results of a hasty visual inspection— 
which would make the glare from the onion skin far greater than that 
of the postal card—that a particular study was made of this case. It 
was found that when the onion skin was laid perfectly flat so as to 

i avoid wrinkles, and in several thicknesses so as to insure only 
reflected light, the eye estimates of glaze approximated much more 
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nearly to the indications of the instrument. The consideration of 
this and one or two similar cases served finally only to strengthen the 
confidence in the results obtained with the instrument, and to show 
that casual eye observations of glaze are unreliable when the papers 
are of widely differing texture, for example, cardboard and thin 
paper. Black and coloured papers give higher glare readings than 
do white papers of the same finish. A little thought will serve to 
show that this ought to be so, since the specularly reflected light is 
almost independent of the shade of the paper, while the diffusely- 
reflected light is much less for the darker shades. The glare, as 
defined above, will accordingly be higher for the darker colours. 
Readings on solio paper of various shades gave measurements in 
ilustration of this point. Metal surfaces, since they do not plane- 
polarise light by reflection, cannot. be tested with this instrument. 
Thus, polished silver will yield almost the same readings as does a 
perfect matte surface. If a type of paper exists which gives what 1s 
termed “ metallic reflection,” it would not be possible to measure its 
glare in this way either ; however, the writer has never seen any such 
paper and doubts if any such exists. The case which would be 
thought to approximate most closely to this—namely, brown solio 
paper—still gives almost perfect polarisation on reflection. In view 
of this fact. the writer feels that the indications of the instrument 
may be accepted with confidence for all classes of papers. 

In conclusion, it is believed that this instrument will fill a rapidly 
growing need for some simple and exact means of specifying the glaze 
of paper. One does not need to analyse what a glare reading of 50 
per cent, with this instrument. means ; whether one can say that 
half the surface reflects as glass and the remainder as a matte 
surface—an erroneous conclusion, as a little thought will show—or 
that the surface is a mass of tine wrinkles, all of which reflect specu- 
Jarly but in so many directions that diffusion results. One neither 
needs nor is able to sav exactly how this glare is produced, but one is 
able to state with positiveness that a paper which shows a 50 per 
cent. glaze reading will give less glare than one of 60 per cent. and, 
other things being equal, will be easier on the eye of the reader than 
the latter. The instrument will permit the printer to order a book 
paper of less than, say, 40 per cent. glare, and will enable the paper 
maker to meet this requirement. with certainty ; and, if the net 
result shall be to render even the slightest service to the movement 
to abolish, where possible, the annoyance of glare, it will be felt that 
it has achieved its purpose. 
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THE DEVELOPMENT OF ACCUMULATOR TRACTION.* 
BY DR. M. BUTTNER. 


There are at the present moment about 200 battery-driven cars 
in use on main lines in Germany: 176 of them are on the Prussian- 
Hessian State railways. It may, therefore, be of interest to note the 
progress that is being made. Accumulator traction was first used 
on the railway in the Bayarian Palatinate, but on the Prussian - 
Hessian lines it has received a considerable trial, and seems to have 
proved itself fully equal to the demands made upon it. 

The first experiments were made in the year 1891 bv the Oerlikon 
Co., and were shown at the Frankfort Exhibition in the shape of a 
car intended for a local railway. The battery was placed beneath 
the seats, and consisted of light grid plates for the positive and 
negative eleetrodes, the electrolyte consisting of a solution containing 
sulphuric acid, silicic acid and asbestos, and being of a syrupy con- 
sistence. In the vear 1894 the Bavarian Palatinate Railway also 
conducted experiments in conjunction with a firm of battery makers 
in Berlin: after these batteries had been used for two years, they 
determined. to build special cars to be used for the purpose. 
In 1900 six cars were built ; some had four axles, and could seat 112 
passengers, and the others had three axles, and had accommodation 
for 68. The negative plates were of the grid type. The batteries 
consisted of 156 cells, with a capacity of 225 amperes for one hour 
and they were placed beneath the seats of the car. The Monfembene 
State Railways about this time also made experiments, but ties 
provided a special receptacle for holding the cells, and. placed them 
beneath the floor of the carriage: but this plan has not proved a 
good one, he Fa to the difficulties of inspection and main- 

tenance. In a further experime ird-class carri T 
verted for the ed Reet dens S M A x 
first battery that was. ised had lic i ] e None MR CN 
the plates there was a bier of nae ae los 
l MA at soaked in acid. 

| On Pu Italian railways some experiments were carried out. These 
cars were used in the neighbourhood of Bologna, and had light grid 
plates ; but it was found that they had too short a life. The positive 
plates required to be renewed after 11,000 km. and the negative 

* Abstract of an article in ' 
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plates after 22,000 km. The cost of maintenance was, therefore, 
too high, and of course there was a further difficulty in consequence 
of their frequent withdrawal from the active working of the line. 
Experiments on the line between Milan and Monza also led to no 
better results. Other experiments were, however, carried out on 
the Baden State Railways and also on the Bavarian State lines, but 
in neither case was any suecess achieved. 

In view of all this, it seemed unlikely that there was any pos- 
sibility of extending the use of accumulator traction for heavy work, 
in spite of the good results which had been obtained on the lines of 
the Bavarian Palatinate. It was, unfortunately, impossible to 
point to any other case in which even a moderate amount of success. 
had been achieved. There was also the fact that, even in tramway 
work, it had failed to hold its own against the overhead method, 
The main objection to accumulator traction on main lines lay chiefly 
in the fact that the distance that could be travelled on one charge 
was too small, and this distance would have to be considerably 
increased. before there was any possibility of its extended applica- 
tion. It was only when the possibility of this was suggested by the 
Accumulatoren-Fabrik-Aktiengesellschaft, of Berlin, that the 
Prussian State Railways determined to make some experiments. A 
special form of construction was adopted for the positive plate which 
promised a much higher specitic output, a nd the box-plate form was 
used for the negatives. Thus a distance of 100 km. could be travelled 
on the one charge. An experimental carriage was ordered to be built 
on these lines: but before its construction was put in hand it was 
thought better to adapt five existing carriages, which were taken 
from the suburban lines of Berlin, and, after reconstruction, they 
were handed over to the railway authorities at Mayence at the 
beginning of 1907. Each carriage had 180 cells, with a capacity of 
100 amperes for two hours; the batteries were placed beneath the 
seats. | 


These ears can reach a maximum speed of 50 km. an hour, 
and can travel 60 kin. on one charge. The experimental car was 
then built with shunt-wound motors ; it was worked with methods 
of regenerative control, and there was a good deal of rather com- 
plicated switchwork. It failed, however, to give any particularly 
good results. But soon after the five cars had started working at 
Mayence the Prussian State Railways ordered 57 more. These were 
constructed on a plan which denotes a marked improvement. At 
the suggestion of Herr Wittfeld, who supervised the work on behalf 
of the Prussian Government, the batteries were housed in special 
compartments at the front of the cars, and this constituted a more: 
compact arrangement and allowed for more satisfactory inspection. 
There was the further advantage that the passengers no longer 
complained of the acid fumes. ‘These cars were capable of travelling 
100 km. at a maximum speed of 60 km. an hour, Each battery 
consisted of 168 cells, with a discharge at the rate of 184 amperes for 
two hours. Soon after another 84 cars were built, also capable of 
travelling 100 km. ; they are mostly provided with series motors, 
though a few have shunt-wound motors, the latter being intended for 
use on lines where the gradient is heavy. such motors are then 
worked on the regenerative principle. Still it appeared as though a 
distanee of 100 km. on a single charge was insufficient, and the 
authorities of the Prussian railways entertained the idea of trying 
the experiment of using petrol motors instead of accumulators. lt 
; was, however, plain that petrol motors involved a good deal of com- 
plication, especially in the driving mechanism, and there was little 
likelihood of an uninterrupted service, such as had been obtained 
with accumulators. It was, therefore, determined to see what could 
be done in the way of increasing the size of the battery. By putting 
the plates rather closer together and increasing their size it was 
found possible to increase the distance travelled on one charge to- 
130 km.. while the weight of the cells was only inereased by 8 per 
cent. A further experiment was made in which the number of the 
cells remained as before, but they were made to be capable of giving 
a discharge of 281 amperes for two hours. This naturally meant the 
use of larger plates, but the travelling distance was found to be 
increased to 80km. This distance need. not. be considered the 
limit, as the axles are capable of sustaining still greater weights. 
This increase in the capacity of the batteries also meant an increase 
in the seating capacity of the cars. Thus it was possible. as one 
alternative, to take a trailer car on any special emergency, and in 
this way to add to the number of seats available; or another plan 
was to build two kinds of car. In the one there was seating capacity 
for 116 persons, and there was also a luggage compartiment and a 
space provided for postal purposes ; in the other there was space for 
167 passengers and no room was provided for luggage. 

With the use of the grid type of plate the travelling distance of 
accumulator cars can be much increased, and it is in this direction 
that the Accumulatoren- Fabrik-Aktiengesellschaft of Berlin has 
been mainly working. The results that were given by this type 0 
plate on heavy traction work was in the carly days not at all en- 
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eouraging, but it is quite different now. The latest type of plate 
has been found to work thoroughly well on this class of work. Rela- 
tively speaking, its weight has been much reduced, and, though the 
maintenance charges may be high, it gives quite good results. Edison 
batteries have also been experimentally used, and have given good 
results. There is no objection in this case to mountiug the cells 
on the framework of the car beneath the floor level, and this has been 
done in the case of five cars which have been in use on the Prussian- 
Hessian State railways, reports on the working of which have already 
been published. It may be pointed out, in conclusion, that the 
success of accumulator traction of this kind might bring a very 
desirable load to many a local central station if the charging could 
‘be arranged at times other than that of the peak of the load curve. 


THE THEORY OF THE THREE-PHASE SYNCHRONOUS 
MACHINE.* 


BY T. F. WALL, D.SC., M.ENG. 


Summary.—The author deals with the development of the circle dia- 
gram for a three-phase synchronous machine, and compares some ex- 
perimental results with those obtained theoretically. 


The importance of the circle diagram for the synchronous machine 
lies in the fact that it enables us to obtain a comprehensive survey of 
how the ideal machine may be expected to behave under various 
conditions. In practice, however, the influence of the salient poles, 
and of the varying degrees of saturation of the magnetic circuit, is so 
considerable that the results obtained from the circle diagram can 
only be taken as a general guide. It is here shown how the vector 
diagram may be drawn and the V curves deduced when the 
saturation of the iron and the fact that the poles are salient are taken 
into account. The results of tests are given, and a comparison is 
made between the test data and the results deduced by means of the 
vector diagram. The Paper is divided into four parts as follows :— 

Part I.—The development of the circle diagran assuming that the 

resistance of the armature winding is negligibly small, that the field 
System has non-salient poles, and that the magnetic circuit has 
constant permeability. The calculation of the V curves and the 
limits of stability. 
R Part IlL.—The development of the circle diagram taking into 
‘account the resistance of the armature winding, assuming that the 
field system has non-salient poles and that the magnetic circuit has 
Constant permeability. The calculation of the V curves and the 
limits of stability. 

Part IIT.— The method of allowing for the influence of the salient 
poles and for the varying permeability of the niagnetic circuit. 

Part IV.—4 comparison of the theoretical deductions with the 
results experimentally obtained. 

E à prs ipuy Papert it was shown that the vector representing 
ba rotating field due to a current in a three-phase winding may be 
is E » i "id i n eas the vector representing the current 
d p A this method of representation be adopted the 
Ton E m may be considered as a combined space and time 
x d ; 9ecause it takes into account the fact that when the current 
ny one phase is a 
‘ductors of that phase 
represents diagrammatically a three-phas 
n the position of the rotating field 
E nts ed d is shown in the correct relative position 
which the current in phase 1 has the direction 

In Fig. 2, OA represents the vector of 
re value) in phase 1, and OB the root- 


e winding, and the curve 
due to the currents in the 


d leakage reactance. 
< we armature winding be V vol 
Value), and if the Bebe een NS it 1 


of clearn : à 

run as Medus » a8 having salient poles) be excited and the machine 
angle d co hane motor, the poles NS will be displaced by an 
current, SO, at is due to the armatur 
induced x d Fig. 2 the vector OC will represent the E.M.F. 
Since the resist- 

for the present, the two vectors OB and OC which 
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represent the only E.M.F.’s induced in the armature winding must 
have a resultant OD equal and opposite to OF, the vector of applied 
pressure V per phase. If the excitation of the field-system NS be 
maintained constant and the mechanical load on the motor varied, 
the extremity of the vector OB must move on a circle whose centre-- 
is D and whose radius is DB equal and parallel to OC, the induced 
volts per phase due to the field-system. The extremity A of the 
vector OA must also move on a circle; and since the vector OA 
has à magnitude 1/X times the magnitude of the vector OB, it 
follows that the radius of the circle traced out by A will be E/X and 
the centre of this circle will be at G, where OG is=V/X. In Fig. 2 


X N 


aa 


the circles OB and GA have the same radius, but this is, of course, 
not necessary. The circle GÀ is a current circle, and DB is a pres- 
sure circle. Since in this case the resistance of the armature winding 
is assumed to be negligibly small the mechanical power developed by 
the motor per phase will be VI cos œ, where œ isthe angle between 
the current vector OA and the vector of the applied pressure OF, 
Hence the power developed by the motor will be proportional to AH 
i.e., to the perpendicular distance of the extremity of the current 
vector from the abscissa axis. The abscissa axis may therefore be 
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For the lower half of the circle GA the torque will be negative ; 
and this means that the machine will then be working as a generator. 
When the motor is developing a torque represented by AH, and the 
load is suddenly increased, the field-system NS (Fig. 1) will fall back, 
i.e., the angle 8 in Fig. 1 will be increased and the point A will con- 
sequently move to some position A’ until the torque developed is 
sufficient to overcome the increased retarding torque. Generally 
the point A will travel a little beyond this position of equilibrium 
because of the inertia of the moving parts, and it will oscillate and 
gradually settle down to the position for which the driving and re- 
tarding torques are equal, after the oscillations have died down. 
This effect, however, will not be considered further at this juncture. 

The point A, gives the position of the current vector for the maxi- 
mum torque obtainable with the given exciting current. If it be 
attempted further to increase the load, the point À moves beyond A,, 
the driving torque of the motor decreases, and the machine falls out 
of step. The same considerations may be applied for the lower half 
of the circle, that is to say, for the generator, and the point A,’ will 
give the maximum output as a generator. The line A,A,’ will thus 
mark out the limits of stability of the machine, and the corresponding 
points on the pressure circle will be B,B,. For various values of the 
excitation a series of concentric circles will be obtained having centres 
at the points D and G respectively. The limits of stability will be 
given by the following relationship— 


OB; = OD? + DB,?. 
But OD is a constant, hence— 
OB,?— DB,?=a constant, namely OD*, 
I:X?— E?— the constant, V^, 


that is— [— E?/X?— the constant, V*/X*. 
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Hence if, for the limits of stability, the armature currents per phase 
be plotted as ordinates, and the corresponding values of the induced 
E.M.F.’s E as absciss:e, the curve of stability limits so obtained will 
be a hyperbola, the apex of which will lie on the ordinate axis, at a 
distance V/X from the origin. 

Again, if we suppose that the excitation is so adjusted that the 
value of the power factor is kept equal to unity as the load varies, 
then the current. vector will always coincide with the ordinate axis. 
The following relationship will therefore hold :— 


GQ?= 0Q?4+ GO?, 
that is— GQ?— 0Q?— GO, 
or— E:/X?— 2— V2/X2, 


If the values of the armature current per phase be plotted as ordin- 
ates and the corresponding values of the induced E.M.F.s E as 
abscissie, the curve so obtained for various loads on the motor at 
unity power factor will be a hyperbola, of which the apex will lie on 
the abscissa axis at a distance V from the origin. The same cues 
will also be obtained if the machine runs as a generator. | 

Let us now suppose the torque is kept constant and the excitation 
is varied. The current vector must then move along some line such 
as AJ in Fig. 2. If various points on the line AJ be taken wud the 
corresponding values of the armature currents per phase (i e ie 
length of the vector OA) and of the induced E.M.F. E fe ual t X 
times the length of GA) be plotted, a curve such is iav iu in " 3 
will be obtained. This is the well-known V curve ob cota 
nm and it refers, as stated above, to]a constant load on the 

In Fig. 3 a series of such V curves 


way. The hyperbolas of have" been plotted in this 


stability (AB) and unity power factor 


(CD) are also shown. For the parts of the V curves which lie. 
to the right of the hyperbola CD, the armature current leads on the 
applied pressure, and for those portions of the curves to the left of 
this hyperbola the armature current lags behind the applied pressure. 


pv mo 


Part II. 
The influence of the resistance of the armature winding on the 


circle diagram and on the power of the machine will be con- 
sidered, still assuming that the field-system has non-salient poles. 
The following E.M.F.'s acting in the armature circuit must be 
taken into account: (1) The E.M.F. due to the rotating field pro- 
duced by the armature current; (2) the E.M.F. induced by the 
revolving field system ; (3) the E.M.F. necessary to overcome the 
armature resistance ; (4) the constant applied pressure at the arma- 
ture terminals. The author then proceeds to show how the effect of 
these E.M.F.'s may be taken into consideration on the diagram. 


Part III. 


The results obtained in Part II. only refer to the case in which tho 
ficld-magnet system has a continuous iron surface. When the field- 
system has salient poles an important modification becomes necessary. 
A construction is given for making this modification by means of 
which the V curves may be calculated. For this, if the load on. 


Amperes, 


Line Current. 


1 2 3 
Exziting Current. Amperes. 
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constant and equal to 0°97 ohm. , 

Curve l’. —Calculated values, the value of Lw for lagging currents being taken tha 
same as for Curve I^, 7e. 0'97 ohm. The value of Lw for leading currents is taken as 
0°78 ohm. 

The points marked X give the exp2rimentally determined values. 


the machine is known, any value of the armature current, I amperes 
per phase, can be assumed. The corresponding value of ¢ can be cal- 
culated and by means of the construction the corresponding value of 
the exciting current determined. 


Part IV.—CowPARISON OF THE RESULTS DEDUCED FROM THE 
THEORY AND THOSE EXPERIMENTALLY OBTAINED. 

Tests were made on a three-phase 20 kw. mesh-connected syn- 
chronous motor. By means of the Blondel test it was found that 
the leakage reactance Lo was 0-97 ohm per phase for a frequency of 
50. The Blondel test also showed that 0-0145 ampere in the exciting 
circuit was equivalent to 1 ampere per phase in the armature winding. 
The resistance per phase of the armature winding was taken as 0-15 


ohm. It is difficult to measure the effective value of the resistance: 
of the armature winding under running conditions, but from the 
results of some experiments the above value was considered to be: 
approximately correct. From the dimensions of the machine the: 


value of [b/r — l/r sin (b/r)m] was found to be 0:345. . 
The tests were made with a constant supply pressure of 200 volts 
between the armature terminals. : 
Making use of the author's construction and using the numerical 
values given, the V curve shown in Fig. 4 by the curve 1” was 
deduced. The experimentally obtained points are indicated by 
crosses in the same diagram (Fig. 4). It will be noticed that for 
lagging currents (i.e., for small values of the excitation) the agreement 
between the caleulated values and the experimentally obtained 
values is sufficiently close, but for leading currents (i.e., for large 
values of the excitation) there is a considerable divergence. It was 
not easy to see how this divergence could be explained, for although 
one naturally suspected the saturation of the magnetic circuit to 


Curve I".—Calculated values assuming the value of the leakage reactance Le to be: 


CN 
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have something to do with it, the construction already allows for the 
varying saturation of the main magnetic circuit. A test was made 
with the synchronous motor running light, and the input was meas- 
ured for various values of the armature currents, from a large lagging 
to a large leading current. The points obtained in this test are shown 
in Fig. 5. The fact that the input is much larger for a given value 
of the current when leading than for the same value of the current 
when lagging, showed that the iron losses were greater in the former 
case than in the latter, and consequently the flux density must there- 
fore have been greater for a leading current than for a lagging current. 
This suggested that the value of the leakage reactance would also 
vary according to whether the current were lagging or leading. For 
leading currents the increased flux density in the armature teeth 
would cause the leakage reactance Lw to have a smaller value than 
that deduced from the Blondel test, in which low flux densities are 
dealt with. This assumption seemed to be confirmed by sending a 
high-frequency current through the armature winding when the 
machine was standing, and measuring the ratio (volts)/(amperes per 
phase) for different values of the exciting current. From an exam- 
ination of the results of this test the mean value of Lo was taken to 
be 0:78 ohm for leading currents, while the value 0-97 ohm was re- 
tained for lagging currents. By recalculating the branch of the V 
curve corresponding to leading values of the current, and using the 
value 0-78 ohm for this branch, the V curve l' was obtained. 
It is to be noticed that the calculated values and the observed values 
agree well throughout the whole range. It may be remarked here 
that if the value of the exciting current was increased beyond the 
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largest value given’ for the tests in Fig. 4, viz., 2-65 amperes, the 
machine became unstable and easily fell out of step. This may be 
accounted for by the continued diminution of the value of the leakage 
reactanceiLo, due to saturation. This further diminution of the 
value of Lo is also sufficient to account for the divergence from the 
calculated curve 1’ of the experimental point for an exciting current 
of 2-65 amperes. 


THE SMOKE MONITOR: 
A NEW TYPE OF ELECTRICAL INSTRUMENT. 


BX W. W. STRONG. 


Summary.—The action of the apparatus here described depends upon 
the fact that fue gases are highly ionixed when free from smoke or fumes. 
lf smoke is present the ionisation falls off. — Spark-gaps are arranged 
inside and outside the stack; if smoke is present. the. discharge takes 
Place outside, and actuates a bell by means or a coherer. 


The smoke and fume monitor (and recorder) is a new instru- 
ment for indicating (and recording) when the density of the 
fumes or smoke emitted by a furnace exceeds a certain pre- 
determined density. Many furnaces are situated in places 
50 that the top of the smoke stack is invisible to the fire- 
men. Devices have been used bv means of which the fireman 
could observe the density of the smoke issuing up the stack, 


909 


but these methods require the fireman to take the e E PUMP UNPNT RUDI NATU PDC pena to 
watch the stack. The same condition applies to the various 
forms of smoke recorders that have appeared. 

The present type of smoke monitor reverses the above rela- 
tion between the fireman and the smoke indicating apparatus. 
Its purpose is to “ watch " the fireman, to ring a bell and turn 
on a red light at the furnace door where the coal is being thrown 
into the fire. to turn on a red light on the desk of the superin 
tendent of the plant, to record the number of hours that the 
stack smokes in a week—in short, to act as a conscience guide 
to the fireman—telling him when hes is firing improperly, wher 
he is causing a waste of fuel and when he is causing a pollution 
of the surrounding air. The action of the smoke monitor 1s 
practically instantaneous. | 
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Fic. Il.—DriAGRAM OF CONNECTIONS. 


The apparatus used in the smoke monitor instrument is 
represented in diagram in Fig. 1, and by photograph by Figs. 2 
and 3, Fig. 2 indicating the comparative size of the apparatus. 
The lettering represents the same part in both figures. T re- 
presents a small step-up transformer of from 75 to 150 watts 
capacity. In practice the transformers operate on 110 alter- 
nating current 60-cycle circuits, stepping up to about 26,000: 
volts. The high-tension side is connected to two sets of spark- 
gaps, which are placed in parallel, S"G^ being placed in the 
smoke stack and SG, S'G' being placed under standard condi- 
tions. 


Fic, 2,-—VtiEW OF APPARATUS, 


Under normal conditions the gases coming from the incan- 
descent fuel bed are intensely ionised. the ions consisting 
largely of electrons (near the fire bed if this is sutticie ntly hot) 
and thermions of molecular size. This results in the 1 resistance 

of S°G” being relatively low, so that the discharge takes place 
at this gap, and consists of a quiet arc-like br ush. When dust 
or fumes are present in these gases the ions combine readily 
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with the suspended solid and liquid particles. For this reason 
the resistance of S"G" is increased. so that when the density of 
the smoke or fume particles exceeds a certain value (depending 
on the setting of SG", S'G' and SG) the discharge is driven to 


RADIO-TELEGRAPHIC MEASUREMENTS.* 


BY J. ERSKINE-MURRAY, D.SC. 
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SG and 8’G’, and under these conditions it is oscillatory. 


The remainder of the apparatus is essentially the same as 
that used in wireless telegraphy a few years ago. The oscilla- 


tory discharge is represented as taking place at SG and S'G' to 


an electrode grounded through the coherer. The smoke stack, 
if made of iron, may be used as an antenne. The coherer 
operates the relay R through a small, dry battery, represented 
at the top of Figs. 2 and 3. The relay operates an alternating- 
current bell, B. and any other signalling device which can be 
controlled by an electric cireuit. These devices may include 
dampers, fans, steam jets, various parts of mechanical stokers, 
&c. 

As will be seen from the figures, the smoke monitor contains 
no moving parts, consumes but little energy and is altogether 
automatic. In some cases the coherer is found to show fatigue 


effects, and if this proves to be troublesome the coherer 
be replaced by a v 


condenser. 


may 
oltmeter arrangement made in the form of a 


The smoke and fume monitor is essentially an electrical 
device, and its action depends upon the state of ionisation of 
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VIEW OF ÁPPARATUS. 


the flue gases. The chemical composition or the physical 
state of the smoke or fume particles do not seem to affect its 
action in any way, provided one has the same gaseous medium 
under the same state of ionisation in both cases. 

It will be readily seen that the relay can be made to operate 
any time-recordiny device. so that a permanent record mav be 
made of the intervals during which smoke or fumes of a certain 
density was emitted by the stack. 

1. The smoke and fume monitor is essentially an alternate 
current piece of apparatus. It uses but a small amount of 
current. 

2. The smoke and fume monitor indicates (in any desired 
way) when the densitv of the smoke or fumes in a stack exceeds 
a certain predetermined value. 

3. The smoke and fume monitor contains no moving parts 
and is altogether automatic in its action. It can easily be 
carried from place to place, and can be connected to any lamp 
socket. Í 

1. The smoke and fume monitor should aid firemen and 
furnace operators to run their plants more efficiently without 
the production of fumes or smoke. Accompanied by proper 
directions as to how firing should be done, this apparatus 
should help materially in abating the smoke nuisance. 

Mechanicsburg, Pa., U.S.A. 
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Summary.—The author describes the various methods of measure- 
ment of the different radio-telegraphic quantities. In this way he deals 
with power, current, voltage, capacity, inductance, coupling, wave- 
length, decrement and efficiency. 


This Paper is concerned with defining the quantities to be measured 
in radio-telegraphic work, and giving in detail a few concrete and 
important cases only. The quantities concerned are as follows: 
Power (P), current (I), voltage (E), resistance (R), radiation coeffi- 
cient (r) capacity (C), inductance (L), mutual inductance (M), 
coupling (K and k), wave-length (A), decrement (5) and efficiency (5). 

In all high-frequency work the load is inductive and the power 
becomes IE cos a, where a is the difference of phase between I and E. 
If the logarithmic decrement be known, P may be expressed as 


P=IE T since ô= 5 cosa. Power also may be expressed in terms 


oí current and resistance as FPR, but in this case R must include not 
only joulean resistance which causes waste of power as heat, but also 
radiation of power. The power in an antenna is measurable there- 
fore if the current at the bottom and the total “ resistance " be 
measured. We shall go into this more fully when considering efti- 
ciency. Current usually means “ effective " or “root-mean-square " 
current, which is the quantity measured by a hot-wire ammeter. This 
instrument averages up the values of the actual flow of electricityin a 
certain way, and indicates this particular “ average ` value asa steady 
reading. For small currents such as are usual in receiving apparatus 
the ordinary hot-wire ammeter is not sufficiently sensitive. The best 
available methods are (1) à thermo-junction, heated by a very fine 
wire in the circuit and connected to a galvanometer or microammeter 
of low resistance ; (2) a thermo-galvanometer of the Duddell type: 
and (3) a stable crystal detector and microammeter. Voltage 
measurements are not common in high-frequency engineering. 
Firstly, because high voltages usually occur in places where it 15 
practically impossible to place an instrument, or, if an instrument 18 
emplovable, to use it without seriously altering the conditions ; the 
highest voltage on an antenna, for instance, occurs at the outer tips 
of the wires. Secondly, no really suitable instruments exist. 

The resistance of a conductor to high-frequency current is à quan- 
titv depending on geometrical form and size and on the material, 
and may be measured in several ways, the resistance obtained 
being `‘ effective " resistance or impedance a numeric such 
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E s " . qe 
that R= D where E and I are “ effective " voltage and current. In 
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general this varies with frequency, and to a small extent with the 
damping of the current, hence it is always necessary to specify the 
frequency, and, if great accuracy be required, the damping also. 
Capacity is a numeric which depends on the shape, size and nature 
of the diclectric between and surrounding the conductors. If à 
portion of the dielectric forms a thin plate of comparatively large 
area it is called a condenser. Capacity may be measured : (1) By a 
Wheatstone bridge method of comparison with standard capacities ; 
(2) by a wave-length or frequency method in which case the standard 
variable capacity may be cither directly substituted for the unknown 
capacity in an oscillating circuit whose wave-length is kept constant, 
or mày be added to the unknown in series, and the variation in wave- 
length measured. This method is particularly useful for the measure- 
ment of antenna capacity, the apparatus required being a wave- 
meter and a known capacity. In the case of distributed capacity ofa 
coil or helix, if the helix is excited by a tunable primary circuit—-*.g., 
a buzzer-driven wavemeter and has a detector and telephone 
circuit loosely coupled to it, the natural wavelength of the coil can be 
obtained by varying the wavemeter (primary), and noting that 
which gives maximum response. The inductance of the helix must 
then be measured by the bridge method, and hence its s (distributed) 
capacity can be obtained from the equation A= 604/ (C+ CL, where 
C is in microfarads and L in centimetres. Inductance is measured 
by methods similar to those used for capacity measurements. — — 
To measure the mutual inductance of two coils in a given position, 
connect them (1) in series so that the current is in the same direction 
in both, and (2) alter the connections so as to get reverse current, 
and therefore reverse magnetic force, in the second. In connections 
(1) and (2) measure the total inductances; let these be L, and Ly. 
Then M=](L,—L,). The coefficient K of coupling between two 


M . ' 
circuits is defined as B DES where M is mutual inductance and 
V abs 


L,, L, are the self-inductances of the circuits respectively. This 
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* Abstract of a Paper read before the Wireless Society of London. 
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can be obtained by the separate measurements of these quantities 
or by other methods. The quantity K, called degree of coupling 
which takes decrements into aceount is defined by 


If Ay be the natural (uncoupled) wave-length of each circuit and 2, 
and A, the wave-lengths obtained in both circuits on coupling, 
Ayan? | AYA 

2o ° Ao 
measured by resonance with a standard circuit containing a 
variable condenser. It may also be measured by photography, 
using a rapidly rotating mirror to draw out the image of a 
spark or of an oscillograph discharge of the Braun or “ Glimm- 
licht ^ type. There are several methods by which the damping may 
be measured. The first, which is due to Bjerknes, depends on the 
fact that the more damped a current the greater current will it 
induce in a secondary circuit out of tune with it. Thus, by varying 
the frequency of the secondary, or wavemeter, circuit, the curve 
obtained by plotting eurrents (or currents squared) in the wavemeter, 
against the corresponding natural frequencies of the wavemeter 
cireuit—1i.e., the resonance curve—is broader and less peaked for : 
much damped than for a slightly damped primary current. To 
determine the decrement of a circuit it is, therefore, necessary to 
have either a wavemeter circuit of known damping, or a wavemeter 
of unknown damping and a known fine straight wire resistance of 
a few ohms. Rutherford’s method of measurement of damping by 
the magnetic effect of the current on a steel wire is interesting and 
comparatively simple. It was by its means that in 1898 I made 
what was probably the very first determination of the damping of 
an aerial. 

The simplest way—and, indeed, the only way until the publica- 
tion of Mr. de Groot's Paper a few weeks ago—which is at all direct 
for the measurement of the actual radiation efficiency of a station 
is that which I devised some three years ago, and used for the 
measurement of the efficiency, earth resistance, radiation resistance 
and other constants of the Post Office wireless station at Hunstanton 
in the summer ef 1911.* Through the courtesy of Major W. E. 
O Meara, chief engineer to the Post Office, I had in July, 1911, an 
excellent opportunity of testing the method experimentally. The 
measurements were made at the Hunstanton station, where much 
valuable work has been done by Mr. J. E. Taylor and his assistants 
of the wireless staff. In this instance I had the able assistance of 
Mr. E. N. Perrin and Mr. Rivers Moore. the former at Hunstanton 
and the latter at Heacham, a small temporary station 3 miles distant. 
At Hunstanton the power supply (low frequency), antenna current 
and wave-length were measured for various heights of antenna, while 
at Heacham a Duddell thermogalvanometer was used to measure 
the teceived current. In this case my measurements at the P.O. 
station at Hunstanton time did not permit of the determination of 
P: but if we assign a 40 per cent. efficiency to the apparatus bet ween 
the alternator and the antenna, which scems reasonable in the case 
considered, we can obtain approximate results from the following 
observed figures :— 


then k= *  Wavce-length is almost invariably 


Hunstanton sending, Heacham receiving: 11h. 55 m.. July 27, 
I1. (1) Height. of sending antenna 36-5 m., P, -156 watts, 
],-. 1-08 amperes, /,—2521 micro-amperes, (2) Height of sending 
aitenit-=33 m., Py—156 watts, [= 1-18 amperes, 1,=447 micro- 
amperes; wave-length in both cases 3352 m. Using these values in 
the equations we obtain for the radiation efficiency of the antenna- 
carth cireuit j-—4l per cent. "This is independent of P, the total 
powerin the antenna. For the quantities dependent on P we obtain 
by assuming a probable value for P/Po £—0-164, or 16-4 per cent., 
for the overall eflicieney, and. R 3077 ohms for the total resistance 
representing all joulean loss of energy in the antenna earth circuit. 
also r= 183 ohms is the value found for the “ radiation resistance. 
In regard to R. the antenna-earth resistance, it should be noted that 
the station is Situated at the top, and near the edge of a dry chalk 
citi, and that the earth connection consists of a moderate amount 
of copper strip buried in dry ground (chalk). The value for r agrees 
well vith that found from the known theoretical formula for the radia- 
tion resistance of an antenna such as was used, It therefore forms a 
good check on the other figures, The results are really only illus- 
gue of the method, as the experiments were of a preliminary 
Tore Dun np owing to the lack of time to determine 
oe S on Y gure North actually stands as a determination. 
nie ed as T r cent., as the eflicieney of the antenna-earth 

as a radiator. The other tigures are probably within 10 per 
cent. of their true values, 

A little consideration will show that the applications of the method 
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given above for the determination of the radiation coefficient, 
joulean resistance and efficiency of à transmitting station are many 
and varied. In addition to finding the efficiency of a station, it is 
possible to determine the best and most economical form of earth 
connection, the best site for a station in a given locality, the best 
form of antenna for a given wave-length, power, and decrement, and 
many other numerics of the utmost importance to the radio-tele- 
graphic engineer. 


EXPERIMENTS ON AIR BLAST COOLING OF 
TRANSFORMERS. * 


BY F. J. TEAGO. 


These experiments were made on a 12 k.v.a. core-type trans- 
former in order to obtain accurate information as to the relation 
between the “ heat rating " and the quantity and condition of the 
cooling air. The measurement of the air passing was made by means 
of a Brabbé tube, of the dimensions advocated by Mr. W. B. Gregory.t 
which was connected to the fan and air box of the transformer by 
leather joints, thus preventing any vibration affecting the readings. 
After considerable experimenting, the most accurate air measurements 
were obtained by using a Brabbé tube of a certain size, and by fitting 
baffle plates at each end of the tube. The author gives curves which 
illustrate the effect of using different tubes with and without ba files. 

The first set of experiments was made in order to tind out whether 
the varying humidity of the air had any effect on its cooling pro- 
pertics. It was not anticipated that the effect, if anv, would be 
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Fig. 1.— CURVES SHOWING TEMPERATURE RISE AS AFFE: TED BY 
HEMIDITY. 


great since the moisture is already in the form of vapour, The- 


specific heat of water vapour is only about 25 per cent. greater, for 
equal volumes, than that of air, and the amount of water vapour 
present, even when the air is saturated, is very small. From Fig. ! 


At will be seen that in the ordinary way the differences due to humidity 


are too small to be detected, Temperature measurements were 
made by four thermocouples placed in different. parts of the trans- 
formers. ‘Thermocouples Nos. 1 and 3 were situated in a venti- 
lating duct near the iron on the top and on the inside of the core 
respectively, No, 2 was placed between the coils about the centre of 
one limb of the core, and No. 4 between the coils at the edge of the 
limb up against the wood strip covering the corner of the iron. 

A“ fogged ` atmosphere lias been suggested as a cooling medium: 
for electrical machinery on a number of occasions, notably by H. M 
Hobart.7 A number of tests were made with air rendered > NET D 
by atomising water at the inlet to the transformers, and TENA are 
compared with similar tests where the air was not © fogged.” In 
these experiments on the average the cooling effect. of Henne 
equals 300 and 600 watts respectively, aud the heating effect of the 
losses equals 900 watts. One might therefore expect the tem ene 
ture rise to decrease by 33 per cent. in one case, and 66 per ant in 

2 Abstract of a Paper read before the Manchester Section of the ie 
tution of Electrical Engineers on March 24th. ne 

i T "Transactions “of the American Society of Mechanical eerie] 
V ol. XXV.. p. T84. 1904, and Vol. XXN Lp. 351, 1908, Xd 
E NAMIE I Vp HA Institute of. Electrical Engineers, 
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the other. From the results obtained it was scen that No. 1 thermo- 
couple showed a greater decrease, No. 2 a Jess, and No. 3 a decrease 
approximately equal to that anticipated (Fig. 2). These results 
justify the serious consideration of a * fogged " atmosphere as a 
cooling medium for electrical machinery, especially where the 
‘electrical pressure is only moderately high. In the ideal case the 
air would be thoroughly “ fogged ” so as to obtain a homogeneous 
mixture, the amount of water used being no greater than was neces- 
sary fo ensure that the water particles were not deposited on the 
coils, &c., as the cooling mixture passed through. The atomiser 
used in these experiments does not com»letely full these conditions. 
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As regards the insulation resistance, in these experiments no injury 
was done to the insulation by the water. The insulation resistance 
was low immediately after a test, but this was due to the fact that 
moisture condensed on the bare ends of the windings. When these 
were dried the insulation resistance 


Was 
megohms. 


normil—namely, 10 

The next set of experiments was conducted with the object of 
finding the way in which the output of the transformer varied with 
the number of cubic feet of air supplied per second, the basis being a 


mean temperature rise of the coils of 50 C. The curves shown in 
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Fig. 3.—CurRVES SHOWING MEAN TEMPERATURE RISES ON COILS FOR 
VARIOUS LoADS AT A PRESSURE OF 200 VorTs. 


Fig. 3 were obtained. From these curves from the watt-meter 
measurements of the losses in the transformer, the following figures 
are obtained :— 


Mean | 
temp. |——— —, 
Cubic foot | 


60 amperes. 73 amperes. 84 amperes, 


Total 


fisè Cubic foot Total Cubic foot; Total 

. of of air watts | of air watts |} of air watts 
coils. per second. loss. iper second. loss. per second. loss. 

40^C. | 2.7 928 o 4515 1.306 TG 1,683 
BC. | 2.] 950 | 39 ].348 a7 |. 1,738 
60°C. | 1-7 981 , Á 330 1,385 50 1.289 
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l These figures suggest that for any particular value of the total watts 
oss— 


Cubic feet of air per second x mean rise of temperature of coil — con- 
stant (K). 

* Tabulating this product for various values of the total watts loss 

the following figures are obtained :— 


re h eee ee cx o - - 


Total watts loss. 40°C. mean rise. | 50°C. mean rise. 


60°C. mean rise. 


1,800 


304 | 300 300 
1.606 259 i 255 252 
1.400 213 | 210 204 
1.200 167 | 164 156 
1,000 122 116 108 


It is seen that for all practical purposes K is a constant for any 
given value of the total watts loss, and for a given type of trans- 
former. This should prove of value to the designer, since all the 
values of K can be determined, for any one type of construction, from 
the product (cubic foot of air per second x mean rise of temperature 
of coil) at two ditferent values of the watts loss, since the relation is 
practically a straight line. tt 

In connection with these experiments the following general state- 
ments may be made: (1) The temperature rise of the transformer is 
independent of the temperature of the inlet air within ordinary 
limits, provided that the surfaces to whieh the heat is radiated, that 
is, the walls, &c.. of the room, are at the air temperature. (2) Varia- 
tions in the barometric pressure only affect the temperature rise to a 
small extent, and the correction is negligible for the small variations 
in the barometric pressure from day to day. (3) The humidity of 
the air, up to the point of saturation, has no appreciable effect on the 
temperature rise. 


DISCUSSION. 

Mr. J. FrirH said that although air-cooled transformers were rather a 
thing of the past. a great deal of the information in the Paper could be 
used for air cooling of other electrical apparatus. Commutation no 
longer limited the out put of machines, the limit being now a question of 
temperature rise, There was still a field for the suggestion of com pressing 
the air outside and letting it expand into the ease of the machine. This 
scemed to get the heat out in more manageable form. 

Mr. H. MAwsown gave test results of a 1-5 n.p. Sirocco fan running at 
900 revs. per min., and discharging into a square duct 10 in. by 10 in. 
It was necessary to connect the mean velocity of flow with the velocity at 
the centre of the duct, and a Pitot tube similar to the author's Brabbee 
tube was employed, the manometer being of the sloping tube pattern 
using paraflin of density 0-823 which gave very satisfactory results with 
the yin. bore. Owing to the effect of the corners of the square duct 
the author's method of taking measurements across one diameter could 
not be applied, and arrangements had to be made to place the 
tube in any position over half section of the duct. It was customary 
in fan experiments to separate the energy of discharge into two portions, 
one utilised in overcoming the static pressure head and the other used In 
creating velocity head, and it was for this reason that the mean velocity 
head was calculated. In order to get smooth curves battles had to be 
applied, although they were much more open than those used by the 
author, having only 100 meshes per inch. With the fan rumning at the 
lower speeds, very smooth curves were obtained, and the mean velocity 
of flow was 0-92 of the velocity as measured at the centre of the duct. 
The mean velocity head was 0-855 of the velocity head at the centre. 
At the higher fan speeds, even with baflles, smooth curves could not be 
obtained. Fan testing did not permit of excessive battling. and a good 
method was to discharge the air into a large box where its velocity would 
be destroyed, and then allow it to flow through an orifice when at the 
same time the difference of pressure head on the two sides could be 
measured. Provided the cross section of the oritice was less than one- 
twentieth part of that of the box, consistent results could be obtained. 

Mr. C. C. Arrcnisos said in connection with cooling of generating plant 
that in a particular case air passed through one cooler and then through a 
number of ducts to individual machines. The arrangement worked all 
right when all machines were in operation, but if one or two machines 
were not in service the distribution of air was not correct, and in order 
to overcome the trouble it had been necessary to carry division plates 
not only through the eliminator section but right through the whole 
filter. The speaker thought the idea of fogging air and then taking out 
waste moisture was doing things twice over, and if the air could be wasted 
without fogging it too much the need for eliminator plates would be 
considerably reduced, and there would be less liklihood of free moisture 
getting to the generators. 

Dr. WonnarL thought the idea of using “ fogged ” air had a future 
especially in the case of turbo generators. There should be no loose 
moisture about, and the question of condensation would have to be 
studied. Although it was generally considered that water vapour was 
detrimental to windings, it was not the water so much as the chemical 
fumes dissolved. It was of the utmost importance to have air perfectly 
clean. as with forced ventilation the ducts were soon choked up if the air 
was dirty. 

Mr. K. FAvE-HaxsEN said on checking the ratio connecting centre and 
mean velocity he found it to be approximately 0:94 and not 0:972, 


- 


THE ELECTRICIAN, JUNE 5, 1914. 357 


— 


which showed still more clearly the improvement due to the baffles. He 
did not consider that “ fogging " increased cooling sufficiently to warrant 
its use on high voltage machines, as an increased rating of only about 
10 per cent. was obtainable, which could easily be achieved by forcing a 
little more air through the machine. "There was also the difference in 
cost to be considered, and the fact that free moisture would give trouble 
in the windings. This did not apply to air which was washed and dried, 
asin such cases the air was cooled and free moisture eliminated. 

Mr. A. E. McKENZIE spoke strongly in favour of wet-air filters and 
considered that one large filter would supply & number of machines 
successfully, provided that portions of the filter were cut in and out 
with the machines, in order to maintain a constant flow of air through the 
ba"e plates. Wet-air filters and dry-air filters cost about the same 
initially, but the upkeep of the former was much the smaller. 

Mr. W. A. Bristow asked for more definite information regarding the 
effect of initial temperature on temperature rise, especially as applied to 
tropical work. 

Mr. J. L. Tuompson considered that a shell type transformer should 
have been chosen for the tests, and providing a core type was desirable, 
the windings should have been concentric instead of sandwiched in order 
to give the most useful results, 

The AUTHOR, in reply to Mr. Frith, said the experiments were made in 
order to obtain more definite information concerning the relation between 
quantity of air supplied and consequent temperature rise, and to bring 
forward the value of “ fogged " air as a cooling medium, rather than to 
justify the air cooling of transformers. No matter how carefully the 
atomising was carried out initially there was always a tendency for the 
water particles to coalesce and be immediately deposited if too much 
water was present in a given quantity of air. Comparing “ fogged ” air 
with air chilled by refrigeration it was well to remember that the latent 
heat of vaporisation of water was much more important than either the 
specific heat of water vapour or air, and it was doubtful if a refrigerator 
could compete successfully with plant designed to fog the air on the 
point of cost for equal effect. The author strongly advocated the wet 
filter, especially the type used by Mr. Christie at Brighton. If“ fogging ” 
was carried out correctly no deposit of moisture would be produced, 
because as soon as the particles of water touched the windings they would 
be evaporated. The danger of moisture lay almost wholly in the im- 
purities, and in “fogging” air impurities could easily be avoided. 
Regarding Mr. Faye-Hansen's remarks the manometer was accurate to 
about l percent. The great difficulty in making measurements accurately 
was the oscillation of the manometer liquid due to fluctuations in the air 
flow, and the greater the sensitiveness of the manometer the greater this 
trouble, Regarding the temperature of the air and water before mixing, 
since the latent heat of vaporisation of the water was the predominant 
factor, any exchange of heat could have very little effect on the final 
result, and the whole of the cooling could be attributed to the presence of 
water particles, "That the cooling effect of air was proportional to its 
velocity within wide limits was due to the air being churned, although the 
law held good when air was passed through narrow ducts without becom- 
ing turbulent. In view of the present-day practice relating to the com- 
putation of the amount of air required for cooling electrical machinery, it 
was correct to assume that the product cubic feet air section x mean 
temperature rise=a constant, provided the loss remained constant. It 
was not correct, at any rate for transformers, to write: cubic feet air 
section X mean tem perature rise + kilowatt loss =a constant. . 


RECORDING PYROMETERS.* 
BY C. R. DARLING. 


Before proceeding to a description of actual recorders it will be 
necessary to consider the modern trend with respect to the utility 
of the types of pyrometer to which recorders may be applied. As an 
instrument for the purposes of research, or for accurate work under 
steady conditions, when the temperature does not exceed 1,000°C., 
the resistance pyrometer is undoubtedly the best. Under the usual 
circumstances prevailing in industrial processes, however, the 
superior precision of which this pyrometer is capable is of no advan- 
tage; and hence at the present time the thermo-electric pyrometer, 
being cheaper and more easily managed, is preferred for commercial 
use for temperatures up to about 1,200?C. Until quite recently 
pyrometers of this type were made exclusively with junctions of 
platinum and platinum-rhodium or platinum-iridium ; but these 
costly metals are now being superseded to a large extent by base- 
metal couples, such as nickel and carbon, two nickel-chrome alloys 
or two iron-nickel alloys. As base-metal couples yield an E.M.F. 
several times as great as those of the platinum series, it is possible to 
modify indicators and recorders so as to take advantage of the 
increased power available. For temperatures above 1,200 C. it 1s 
now eustomary to use radiation pyrometers, of the type devised by 
Féry, Foster or Thwing; and, as the thermo-electrie principle 18 
utilised in these instruments, the class of recorder suitable for thermo- 
electric pyrometers may be adapted for use with radiation pyro- 
meters, Other methods of measuring high temperatures do not lend 
themselves to the production of automatic records, and henge: Pro 
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types only come up for consideration—the resistance and the thermo- 
electric. 

The requirements of modern furnace practice render the following 
qualifications desirable in any recorder: The readings should be 
accurate within the limit desired ; the recorder should be dustproof 
and strongly built, and not seriously affected by vibrations; it 
should be capable of taking several records simultaneously on the 
same chart; it should require the minimum of skilled supervision 
and upkeep. If used for the purpose of research, under the con- 
ditions usually prevailing in a laboratory, the last three qualifications 
are not of such importance. It is necessary, in all considerations in 
relation to recorders, to keep in mind the conditions of use, as the 
successful design of an instrument depends largely upon other factores 
than mere accuracy of reading. 


The feature common to most thermo-electric recorders in which the 
registration takes,the form of an ink mark on a paper chart, is the 
periodic depression of a bar on to the galvanometer needle or pointer, 
causing it to mark its position on the chart. The paper is moved at a 
definite speed beneath the pointer; and it is divided by vertical 
lines representing time, and horizontal lines to show temperatures. 
Owing to the small force available for moving the pointer, it is not 
advisable—even with base-metal junctions—to permit the pointer 
or its attachment to be in continuous contact with the paper, as errors 
due to friction would then arise. In designing these instruments, 
therefore, the presser-bar must be arranged to descend and then to 
leave the pointer free for a sufficient time to enable a steady position 
to be attained. An intermittent or dotted record results, but with a 
slow paper feed the separate dots nearly blend into a continuous 
line. The application of this general method, however, differs in the 
various recorders made, as will be seen from the descriptions which 
follow. In the Siemens-Halske recorder the presser-bar, which is 
caused by clockwork to descend on to the pointer, carries near its 
extremity a short stylus. The chart is moved by clockwork over a 
typewriter ribbon, and is made of transparent paper. At each 
descent of the bar the stylus presses the chart on to the ribbon, 
forming a dot below which is visible above. A permanent tempera- 
ture scale is provided beneath the pointer, so that the temperature 
at any moment may be read without consulting the chart. The 
horizontal divisions on the paper are circular in shape, and must be 
drawn with a radius equal to the distance between the galvanometer 
pivots or suspension and the stylus. For a scale divided from 0 deg. 
to 1,200 deg. an accuracy of 5 deg. to 10 deg. is possible, provided 
the attached pyrometer be correctly managed. For factory use a 
dustproof cover is provided, and the general build is such that a 
little rough handling is not detrimental. Skilled oversight is not 
necessary, and by the attachment of an automatic switch several 
records may be taken simultaneously of the temperatures of different 
furnaces. When the temperatures of & number of furnaces are 
recorded on the same chart, if the temperatures of each furnace were 
nearly alike, a confusion of the separate records might result, and in 
such case the stylus is replaced by a small wheel, on the circum- 
ference of which are marked symbols corresponding to the different 
pyrometers. This wheel is made, by a special mechanism, to rotate 
synchronously with the action of the switch, so that the correct 
symbol is stamped on the chart. An attachment is sometimes added 
whereby the pointer, on passing an assigned temperature, complctes 
on depression a circuit containing an alarm bell. 

The Leskole recorder differs in several particulars from the fore- 
going. The end of the pointer is bent at a right angle, and moves 
over à paper chart wound over a drum, which is rotated by clockwork. 
The presser bar is operated by an electromagnet, which is furnished 
with current from a battery, and the inking device is simple and novel. 
At definite intervals the battery is switched by clockwork into the 
pyrometer circuit through a suitable resistance, so that the pointer 
moves over to the extremity of the scale. The bar then descends and 
presses the end of the pointer on to an inked pad. The presser is 
then released, and the connection of the battery with the pyrometer 
broken, so that the pointer acquires its correct position. "The bar 
again descends, and the drop of ink on the end of the pointer is then 
transferred to the chart. "This mode of procedure is quite effective, 
and simplifies the inking mechanism. It would be difficult to use 
the instrument, however, for simultaneous records of several pyro- 
meters; but with this limitation it fulfils the conditions imposed 
by workshop practice. 

Foster's recorder is designed for use with base-metal couples of 
the nickel-chronium type, known as Hoskin's alloys, which yield 
an E.M.F. about five times as large as a platinum-rhodio platinum 
couple. The force available in this case enables the coil of the 
galvanometer to be pivoted in a horizontal position, the pointer being 
vertical, and yet to be sufficiently sensitive. The chart is mounted 
on à vertical plate which rotates on its axis, the time ordinates taking 
the form of concentric circles, which are cut at an angle by the tem - 
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‘the Thread recorder, a full-scale deflection may be obtained with, 
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perature ordinates. At the terminus of the pointer is placed a small 
capillary tube, fitted with an inked wick, which, when pressed upon 
the chart, makes a mark. The presser-bar is curved to the same 
radius as the pointer, and carries a pad wetterd with ink, so that at 
each depression the supply of ink to the wick is replenished by an 


amount equal to that imparted to the chart. This recorder is some- 
times fitted with special contacts, so that when the correct tem- 
perature exists an electric lamp with a white bulb remains lighted ; 
whereas when too low or too high a green or red lamp is lit up, and an 


alarm thus given. Such an addition involves the use of a relay 
circuit, but is advisable in cases where expensive articles might suffer 


if overheated. It might be modified to permit of several simul- 


taneous records being taken, and possesses the advantage that the 
whole chart is visible at any time. On the other hand, the circular 
co-ordinates may be accounted a drawback by some, as not being 


quite so familiar to read as charts in which the lines are straight. 
Robust construction is a featuro of this recorder, 

The Thread recorder, made by the Cambridge Scientific Instru- 
ment Co., enables charts divided into lines at right angles to be used, 


and as a suspended-coil galvanometer is employed a high degree of 


sensitiveness is possible. In this instrument the pointer is depressed 
by a horizontal bar on to an inked thread, placed parallel to the axis 
of the rotating drum which carries the chart, the thread touching the 


paper at each depression. By this means the tangential instead of 


the radial movements of the pointer are recorded, and hence the 
temperature lines are horizontal, the time lines being vertical. In 
taking two records simultaneously the galvanometer may be dupli- 
cated and the drum extended. Multiple records may, of course, 
be secured by the use of a suitable automatic switch. It might 
be suspected that the restitution of the pointer to its correct position 
after release might occupy a considerable time ; such is not the case, 
however, a few seconds sufficing to effect this. Nor is the instrument 
unduly affected by the vibrations prevalent in workshops ; and when 
fitted with a dustproof cover this recorder satisfies all the necessary 
conditions. It is peculiarly suited, owing to its sensitive character, 
for use with radiation pyrometers, although, owing to the introduc- 
tion of the zinc-antimony receiving junction in these pyrometers, 
pivoted recorders may also be used. The various movements of the 
Thread recorder are actuated by clockwork. The use of a scale 
control—one of the recent developments of thermo-electric pyro- 
metry—might suitably be described here. When, as in the case of 


say, 400 deg. C., a closer reading could be secured between 500 deg. 
and 900 deg. if the starting point of the scale were 500 deg. instead 
of 0 deg., as the space representing a given temperature interval 
would then be more than doubled. To accomplish this the pyro- 
meter is made part of an adjustable potentiometer circuit, so that its 
E.M.F. is opposed to a P.D. between two points of the circuit. This 
P.D. may be regulated so that at 500 deg. or any other desired tem- 
perature the pointer will be at balance on the zero of the scale. An 
increase in temperature in the pyrometer, causing an increased 
E.M.F., results in a movement of the pointer over the scale, the whole 
of which is then utilised for the interval of temperature to be mea- 
sured. This device may be used to great advantage with the Thread 
recorder when very exact readings are required, and are rendered 
possible by the conditions prevailing in the furnace. 

In the recorders previously described the motive power is furnished 
either by clockwork or batteries operating electromagnets. R. W. 
Paul has recently devised an instrument in which all the moving 
parts are actuated by a motor driven with power from the mains. 
This recorder is shown herewith. The motor is furnished with a 
special type of governor to ensure constant speed, and is connected 
by suitable gearing to the mechanism moving the chart, presser bar 
and inking ribbon, provision being made to vary the speeds of these 
movements by changing the gear. The galvanometer is of unipivot 
pattern, and the pointer is pressed at intervals on to a typewriter 
ribbon which lies above the chart. Immediately beneath the ribbon 
is placed a thin metal rod, over which the paper passes, and the result 
of the contact is to produce a small dot. Asin the Thread recorder, 
the chart is divided into rectilinear co-ordinates, the ribbon in this 
case serving the same purpose as the thread in the former instrument. 
The lower part of the recorder is prolonged so as to display a con- 
siderable length of the chart, which is in the form of a roll, and is 
drawn forward by the mechanism. When two records are taken 
simultaneously the ribbon consists of two strips, one moistened with 
black ink and the other with red ; and it is arranged that each strip 
in turn is over the thin rod on to which the pointer is pressed, so that 
the records appear in separate colours. This recorder can also be 
arranged for multiple records, or fitted with a scale control. With 
a view to workshop use, all the covers are fitted with faced metal 
joints, which are much better for keeping out dust than wooden ones. 
A further useful feature is that the various units in the recorder— 
galvanometer, motor, feed and record mechanism and reducing 


gear—are all separate and interchangeable. By introducing a 
suitably divided chart, this recorder will also serve for a radiation 
pyrometer, or, as will be shown later, for a resistance pyrometer. 

The Leeds & Northrup Co., of Philadelphia, has recently intro- 
duced a recorder which it is expected will soon be available in the 
country. Asin Paul's recorder, all the mechanism is motor driven ; 
but the other arrangements are entirely distinct. Instead of 
measuring the deflection of the pointer, a zero deflection method is 
used. The pyrometer forms part of à potentiometer circuit, and the 
function of the mechanism is to oppose an E.M.F. equal to that of 
the pyrometer, from which the temperature is known. This prin- 
ciple has the advantage that the measurement is independent of 
the resistance of the leads, and is capable of great accuracy. In this 
recorder considerable power is available to drive printing or other 
mechanisms. The arm moving over the potentiometer wire carries 
a pen which marks the moving chart, or, when several records are 
taken simultancously, a stamping machine is used which impresses 
the number of the pyrometer on the chart. The same galvanometer 
mechanism serves also for use with resistance pyrometers. 

Before leaving this portion of the subject, reference may be made 
to the semi-automatic recorder due to Brearley, in which the observer 
traces in ink on the chart the movements of the spot of light from a 
mirror galvanometer. The movements of the spot of light due to 
the changing temperature are followed by turning a handle so as to 
keep a moving pointer at the centre of the spot. The other end of 
the pointer carries a pen which is kept in contact with a rotating 
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chart, to which the deflections are thus transferred. This instrument 
is of great use in obtaining records of recalescence points, &c., in 
which an open temperature scale is desired. 

When work of precision is being conducted below 1,000 deg. C., 
resistance pyrometers and recorders are far more suitable than any 
other type. Extreme precision, however, is not required nor attain- 
able in many furnace operations, and hence the use of resistance 
recorders industrially is usually restricted to work of a special 
character. Callendar’s recorder, in which the automatic adjustment 
of a Wheatstone bridge circuit is effected by mechanisms set in 
motion by the completion of relay circuits by an arm from the 
galvanometer, has been in use for some years, and needs no detailed 
description. The use of a single recorder for either thermo-electric 
or resistance pyrometers is of great advantage when both types are 
in use, and various devices have been adopted to secure this end. 
In Paul's recorder the galvanometer is replaced by a Harris indi- 
cator—a special form of ohmmeter which gives direct temperature 
readings—and a chart prepared for resistance pyrometers inserted. 
Other makers supply a Wheatstone bridge arrangement, in which 
the pyrometer is balanced at 0 deg., the galvanometer pointer then 
being at zero on the scale. On heating the pyrometer its resistance 
increases, and the balance is lost, so that the pointer moves over the 
scale by an amount depending upon the increase in resistance. The 
chart is divided to read temperatures corresponding to the position 
of the pointer. Such an arrangement is of the same order of ac- 
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curacy as that obtained with a thermo-clectric pyrometer covering 
the same range. 

Apart from the obvious advantages resulting from the possession 
of a full knowledge of the condition of a furnace at all times, there is 
now a prospect of controlling the heat supply through the agency 
of the recorder. This is rendered more probable from the fact that 
in the latest instruments a considerable power is available which, 
under the control of the recorder, might be applied to regulating the 
resistance of an electric furnace, the gas supply in a gas-fired furnace, 
or the coal-feed in cases where this is continuous, such as rotary 
cement kilns. On a small scale in the laboratory it is not difficult 
to arrange a pyrometer to act as a thermostat, and a similar applica- 
tion to large-scale operations may reasonably be expected to follow. 
If the advance indicated can be successfully made, a great boon will 
be conferred on all industries in which accurate furnace control is of 
importance. 


PHYSICAL SOCIETY. 


At the meeting held on May 22 at the Imperial College of Science, 
Dr. A. RvssELL, Vice-President, in the chair, a Paper entitled 


“Volatility of Thorium Active Deposit," 


by Messrs. T. Barratt, and A. B. Woop, was read by the former. 
On heating thorium active deposit to various accurately measured 
temperatures up to about 1,250°C. it is found that B and C each 
commence to volatilise at 750°C., but the volatilisation is not com- 
plete until 1,200°C. is reached, the measurements being made by an 
a-ray electroscope. The C curve is peculiar, being similar to two of 
the B curves placed end to end, the inflexion occurring between 750°C. 
and 900°C., where about 35 per cent. of the a-activity is removed. 
When measured by 8-radiation, C is not volatile until a tempera- 
ture of 900°C. is reached. D commences to volatilise at 500°C. 
In explanation of these results it is assumed that the part of C 
which produces §-rays, viz., Cg, is a separate product, which is not 
so readily volatile as Ca, and the following scheme of disintegration 
is suggested :— 


a(5-0 cms. 8 
A ( ) hy 
7C. ——————9— D ———» ? 
1 min. (?) 3-07 mins. 
a soft 8 B | volatile ] | fece 
A at 750°C. at 5vu0 SC. 


10-6 hrs. — 60:3 mi 


volatile volatile 
at 750*C.| | at c. | ay ^ 


? 


Dr. R. S. WrLLows congratulated the authors on their able treatment of 
the subject. The suggested scheme met most of the requirements of the 
case and was not in contradiction with any of the other known properties 
of the thorium series. He hoped the authors would extend their work 
to other radio-active series. 

Dr. S. Russ drew attention to the apparent lack of parallelism between 
the characteristics of the thorium and radium series. The volatility of 
thorium B appeared to be not very different from that of thorium C, 
whereas in the radium series, radium B is the most, and radium C the 
least, volatile of the series. Again, the authors concluded that there was no 
appreciable difference in the volatility of the thorium active deposit from 
4 quartz or a platinum surface, whereas there was an appreciable difference 
In the case of the radium active deposit as Dr. Makower had shown. 

Mr. D. Owen observed that one of the products was stated to have a 
period of 10-" second. He thought it hardly possible to catch a product 
which only lived for that time. 

Mr. Barratr said that only two surfaces were used, quartz and plati- 
num, on account of the high temperatures to which they had to be sub- 
jected. In these cases there had certainly been no difference. When 
different acids were used considerable differences were observed in the 
temperature of volatilisation. The period, 10-!! second, assigned to 

. was simply in order to fit the Geiger-Nuttall relation. The curve 
connecting log (A) and log (Range) is a straight line, and the period 107"! 
second was necessary to make the product fit the curve. 


A Paper entitled 
“The Passage of a-Particles through Photographic Films,” 


by Mr. H. P. WALMSLEY, and Dr. W. MAKOWER, was read, in the 
absence of the authors, by Dr. S. Russ. It has been shown by 
Kinoshita that when an a-particle strikes a grain of silver 
halide, that grain is Subsequently capable of photographic 
development. It therefore seemed probable that the path of 
an a-particle projected tangentially to a photographic film 
should, after development, be visible under a microscope. This was 


shown to be the case, and microphotographs showing the tracks of 
a- particles through a photographic plate have been obtained. The 
effect of “ scattering "" of a-particles can also be seen in the photo- 
graphs, and this method may prove of use in studying the scattering 
of a-particles by heavy atoms such as silver. This method of study- 
ing the path of an a-particle possesses the advantage of great sim- 
plicity. 
A Paper 
* On a Null Method of Testing Vibration Galvanometers ”’ 


was read by Mr. S. BurrERwoRTH. The methods usually employed 
in the determination of the constants of a vibration galvanometer 
involve the measurement of a deflection under three different con- 
ditions. Two of these deflections can only be obtained very approxi- 
mately. By extending the theory of the vibration galvanometer it ig 
shown how the constants may be determined by methods which involve 
only the measurement of one deflection. The remaining measure- 
ments are carried out on an alternating-current bridge, and the 
results obtained are practically independent of the wave-form of the 
source. The principle of the method depends on the fact that a vibra- 
tion galvanometer behaves as a parallel combination of a conduct- 
ance, a capacity, and an inductance, in series with a resistance. It is 
shown how to balance such a combination, and the method is illus- 
trated experimentally. The constants of various galvanometers 
are quoted in order to show the applicability of the method. Other 
uses of the bridge are suggested. 

Mr. A. CAMPBELL remarked that it was most interesting to find that 
the electrical behaviour of a circuit capable of dynamical resonance could 
be imitated exactly by putting in parallel a resistance, a condenser and 
an inductance. It was a pity that this combination could not be realised 
in practice since the inductance must havezeroresistance. However, Mr. 
Butterworth got over the difficulty by his special form of bridge. The 
limitations of this bridge somewhat lessened the range of application to 
practical cases, and he hoped that the author would be able to modify 
the bridge so as to remove these limitations. 

Mr. D. Owen stated that he had found no difficulty in maintaining the 
frequency of the source sufficiently steady to maintain the voltage 
sensitivity of a vibration galvanometer constant within one or two. per 
cent. for a considerable time. The author's analysis of the vibrating coil 
was very ingenious, but one would like to know whether sensitivities 
calculated by his rather complex bridge agreed with those obtained by 
the usual direct method. 

Dr. R. S. WinLows asked whether the method could be used to find 
the dielectric constant of a slightly conducting liquid; if so, was it 
sensitive enough to be practically useful and did the largeness of the 
required inductance again limit its applicability 1 

Mr. BuTTERWORTH, in reply, stated that the method would apply to 
any vibrating system provided that the conditions mentioned in the 
Paper could be satisfied. It was true, as Mr. Owen had pointed out, that 
the vollage sensitivity of certain galvanometers could be determined very 
precisely. This held in the case of instruments capable of developing a 
high back E.M.F. The reduction of current at resonance ‘would then 
prevent any considerable rise in the vibration in spite of the large increase 
in current sensitivity. The application of the method to the measure- 
ment of small capacities required investigation. 

“Experiments with an Incandescent Lamp " 
were described and exhibited by Mr. C. W. S. CRAWLEY and Dr. 
S. W. J. SurrH. The first of these experiments was due to Mr. Adden- 
brooke who, using a 100-volt lamp filled with paraffin oil (after removirg 
the tip) as a convenient high resistance in a 200-volt circuit, noticed 
that some of the many bubbles forming on the filament behaved in a 
curious way. Instead of rising at once to the surface from the 
point at which they formed they ran down the legs of the 
filament, against gravity, and then escaped at the leading-in wires. 
Dr. Smith, led to repeat this experiment by Mr. Crawley, dis- 
covered another, more striking, phenomenon. Placing the 100-volt 
lamp in a 100-volt circuit in series with a variable resistance (con- 
veniently a water-trough) it was found possible, by momentarily 
cutting out most of the resistance, to obtain a single bubble upon the 
wire. The behaviour of such a bubble is very interesting to watch. 
Instead of escaping at either terminal, as in Mr. Addenbrooke’s ex- 
periment, it travels backwards and forwards between the two; 
`“ looping the loops" of the filament in a fascinating way during 
every journey. The peculiarities of this phenomenon, which 
can be obtained with either direct or alternating supply, have 
been analysed by examining the size and motion of the bubble 
under various conditions and also by using filaments of different 
materials and liquids of different boiling points. It was shown, 
from the experiments, that a rapid fall of temperature from the 
wire through the liquid, in the region through which the bubble 
moves, is an essential condition of the phenomenon and also, from 
theoretical considerations, how this condition can be used to explain 
why the bubble moves in the manner described. Mr. Crawley pointed 
out, in connection with the first experiment, that the lamp proved 
most satisfactory, being able not only to absorb more power than 
with à vacuum, but also to stand momentary overload much better, 
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A SMOKE INDICATOR. 


It has been admitted for many years that the emission of 
smoke is a nuisance to the community, and that every 
endeavour should be made to reduce it to a minimum. In 
certain towns, more particularly in London, regulations 
have been introduced to prevent the emission of what is 
called “ black smoke." The same applies to Bradford and, 
we believe, to one or two other towns, where special clauses 
have been introduced in a municipal Act to deal with the 
question. In general, however, it may be said that the 
present state of legislation with regard to this important 
matter is not by any means satisfactory, and we are glad 
for that reason to note the recent appointment by the 
Local Government Board of a Departmental Committee 
to deal with the whole subject. Credit is also due in this 
regard to Lord NEwToN, one of the members of the Com- 
mittee, who a few weeks ago introduced a Bill in the House 
of Lords containiag, we think, some quite suitable pro- 
visions for dealing with this question. This Committee 
should find no difficulty in getting together sufficient 
evidence of the right kind to enable them to promulgate 
regulations which will tend to abate this nuisance. It is à 
pity, however, that the Committee does not contain more 
technical men among its members (this is a general failing 
of Committees); but, at any rate, the smoke-producing 
element is well represented, and also the element to whom 
smoke when produced is a nuisance. These two are often 
one and the same. 

In connection with any legislation on this subject, there 
are two factors which require due consideration. One 1s 
whether a smoke producer is unduly penalised financially 
by being prevented from emitting “ black smoke,” and the 
other is the provision of some means for measuring the 
blackness. The first point is hardly so important as may 
appear at first sight. Indeed, the smoke producer should be 
rather relieved at being prevented from burning his fuel in 
a way which is not only a nuisance to his neighbours but 
uneconomical to himself. Even if this were not so, it must 
be recognised that the efficiency of one man’s plant is not so 
important as the health of the community as a whole. 

As regards the basis of blackness on which all measure- 
ments are made, this term, it must be admitted, is some- 

what elastic, as has been demonstrated in the Courts. 
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the smoke may appear black owing to its, greater thick- 
ness, whereas smoke of equal density would appear 
harmless in issuing from a chimney of small diameter. So 
long as the point of observation is confined to the top of the 
chimney stack, the stoker must be comparatively ignorant 
as to the character of the smoke which is being emitted, and 
this is in marked contrast to other aspects of stoking. For 
example, the efficiency of stoking is shown pretty readily 
by the percentage of carbon dioxide in the flue gases ; and 
instruments are now available which give a ready indication, 
or a continuous record, of the amount of CO, n the gases, so 
that the stoker or engineer can see at a glance whether the 
combustion is satisfactory. 

It is obviously desirable to have an instrument on similar 
lines capable of detecting any excessive amount of smoke 
without the necessity of going outside the works to see what 
is taking place. An interesting instrument of this kind has 
been recently devised by Prof. W. W. STRONG, and is de- 
scribed by him in another column. Prof. STRONG, it may 
be remembered, is one of those investigators in the United 
States who is particularly engaged on the smoke problem, 
and his work in this direction has led him to devise the 
present instrument which depends upon the fact that the 
flue gases when smoke is not present are strongly ionised. 
Ün the other hand, when dust or fumes are present, the ions 
combine with the smoke particles, and consequently the gas 
is only ionised to a small extent. Prof. Srrona, therefore, 
places a spark-gap in the flue and in parallel with this two 
other spark-gaps under ordinary atmospheric conditions. 
Àn alternating pressure is applied to these spark-gaps by 
means of a transformer, and the gap in the flue is so set that 
à discharge takes place when the flue gases are normal. 
On the other hand, when smoke is present, the resistance of 
the gases becomes greater and the discharge then passes by 
the other gaps in parallel. The conductor between these 
two last-mentioned gaps is connected to earth through 
a coherer, which operates a relay, and this latter may be 
made to ring a bell or control a signalling device, so that 
the stoker is made aware of the fact that his conditions are 
abnormal. Whether the stoker will welcome this aid to 
eficient stoking we do not know, but it certainly marks an 
Interesting development, and one which is in the right 
direction, leading to increased efficiency. 
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(Coples of the underfnentioned works can be had from Tue ELactrictan Offices, post 
free, on receipt of published price, adding 3d. for books published under 2s. Add 
10 per cent. for abroad or for foreign books.) 


Textbook of Physics: Electricity and Magnetism. Parts I. and II.: 


Static Electricity and Magnetism. By Prof. J. H. Poynting, Sc. D., 
F.R.S., and Sir J. J. Thomson, O.M., F.R.S. (London: Charles 
Griffin & Co., Ltd.) Pp. xiv.+345. 10s. 6d. 

While this book is under review one of the distinguished 
authors of the series has passed away. By the death of Prof. 
Poynting science has suffered the loss of a great investigator 
and a great teacher. From the fact that the preface to this 
volume js signed with his initials alone we gather that he was 
mainly responsible for its contents. The preparation of the 
second part is well advanced, and the combined volumes will 
Constitute a lasting memorial to the author as an expositor 
and teacher. We shall take this single authorship for granted 
in the following remarks. 


In this era of revolutionary ideas, in which no belief seems 


to be safe, it is refreshing to come across an exposition of the. 
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subject of electricity by one who, while acutely alive to the 
newer doctrines, retained his faith in the old unshaken. 

“ The view of electric action taken by Faraday, and largely 
developed in mathematical form by Maxwell, still holds good. 
Faraday showed that we must regard the material medium 
between electrified bodies as in an altered condition " (Preface). 
What a gentle slap in the face to those who would have us 
believe that there is no evidence whatever for à material 
medium! The author is at the same time awake to the diff- 
culties attending any special hypothesis as to the kind of 
modification of the medium which we specify under the name 
of electrical displacement or polarisation. In consequence, in 
preference to these terms, he adopts the name “ electrical 
strain " for this modification. We are not quite sure whether 
this relieves the difficulty at all for the term strain at once calls 
up the deformation of an elastic body, and Poincaré has proved 
that any such deformation is incapable of consistently account- 
ing for electrical phenomena. However, once the student's 
attention is called to the need for caution, the precise name 
adopted is, perhaps, of very little importance. The need for 
caution Is further emphasised in the chapter on stresses in the 
dielectric. The fact is that, under the system of electric 
stresses given in Maxwell's theory, any elastic solid would 
contract, whereas, “‘ at any rate in the case of glass, the presence 
of electric strain is accompanied by a uniform dilatation." 
These dilatations and the phenomena of double refraction 
and other effects of the same kind (Kerr effects) must be 
regarded as secondary in character, and not as giving direct 
evidence of the form in which exists the electrical energy 
distributed through the medium. When I recall the mental 
anguish which I experienced in trying to picture how a liquid 
at rest could simultaneously sustain a tension in one direction 
and a pressure in all directions at right angles I congratulate 
the modern student, to whom this problem is no longer pre- 
sented. 

British science proceeds by analogies and models. The 
author is true to the British genius. We can understand with 
what reluctance the change in the name of electric displace- 
ment must have been made, for with it went an analogy that 
had dominated the science of the ether. Whenever occasion 
arises the exposition is made clear by means of a comparison 
with some other phenomenon with which the student is pre- 
sumably familiar. Whatever criticism may be urged against 
this method, there is no doubt of its use as an auxiliary to 
accelerate clear thinking. We are most of us engineers to 
some extent, and a concrete presentation of a group of facts 
is much more acceptable and more easily assimilated than the 
merely numerical properties of these facts, which alone are 
capable of representation by mathematical symbols. 

With regard to the mathematics employed, we point out that 
this includes simple differential calculus. (One or two pages 
where triple integrals occur need not be counted.) If any 
reader is not acquainted with this we strongly recommend 
him to make its acquaintance. The short time necessary will 
more than repay him ; it will be very short compared with the 
time necessary to avoid it. 

Our one adverse criticism of the book is in connection with 
the order of presentation. This volume professedly deals only 
with static electricity and magnetism. In order to give all 
the magnetic properties together use has to be made of the 
properties of an electric circuit, and even of the laws of induced 
currents. This does not seem to us to be a helpful way. It 
would be much better to postpone the full consideration of 
the methods of measuring magnetic properties until the 
second volume, after the properties of electrical circuits had 
been developed. It may be urged that the student is probably 
supposed to be familiar with mere elementary text-books, and 
to have some knowledge of all the facts of the subject before 
beginning this volume ; but that would scarcelv seem to be in 
accord with the very elementary nature of a great part of the 
book. We think the usefulness of the book is diminished by 
this somewhat indiscriminate arrangement. It occurs in other 
places besides the one we have cited. 

It is with great expectations that we look forward to the 
issue of the second part (which is now in the press). In it will 
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be included those parts which are more directly concerned with 
the electronic theory (which is barely mentioned in the present 
portion). 

The book is very well edited and printed. We note only one 
misprint. Bennet, the curate of Wirksworth, the deviser of 
the electric doubler (and also of the gold leaf electroscope), has 
only one “t” in his name. ALFRED W. PORTER. 
Handbook of Technical Instructions for Wireless Telegraphists. 

By J. C. HawkHEAD. (London: The Marconi Press Agency.) 


Pp. 295. 3s. 6d. 

The position of the wireless operator differs greatly from 
that of other operators in that he not merely has to manipu- 
late the key, but also performs the duties which in ordinary 
telegraph work fall to the lot of the linesman, i.e., he has to 
be able to adjust his instruments and rectify faults in them. 
Again, whereas the “ landlubber " can frequently call in out- 
side assistance or ask for advice, the two lone operators on a 
ship have themselves and themselves only to rely on to get 
them out of any impasse. In such circumstances a book of 
reference is of great value, and this book must not merely give 
in broad lines the great principles of wireless, it must go into 
details and give clear explanatory diagrams by the aid of 
which a thorough grasp of the hidden details of all pieces of 
apparatus can be obtained. 

Apparently animated by these ideas, the ‘‘ Handbook of 
Technical Instructions for Wireless Telegraphists " was written, 
and it can fairly be said that an operator with a thorough 
knowledge of the book cannot fail to be efficient. 

The book is divided into three parts. Part 1 launches the 
reader into the realms of electricity from the primary cell to 
alternating-current measurements and condensers, thus cover- 
ing a fairly wide field, a comprehensive grasp of which is 
essential before going into the details of radiotelegraphy. 
The chapters on accumulators, inductance and condensers 
are of special interest in this part of the book and should be 
carefully studied. 

Part 2 is quite short and deals with electromagnetic waves 
and receiving circuits. Damping and coupling—two most 
difficult subjects—are ably dealt with, but the crystal detector 
seems to have been left out in the cold. 

Part 3 deals with the details of Marconi commercial seta. 
The method adopted is to describe fully, with very clear sketches, 
all pieces of apparatus. With such a book of reference as this 
an operator ought to find no difficulty in becoming familiar 
with his set in a very short time. The sets described are the 
1} kw. set and the 5 kw. set. A chapter is also devoted to 
smaller sets. A special chapter is given up to the aerial, with 
sections on insulators and lettered sketches showing various 
parts and their names. 

The final chapter on Faults is written specially with a view 
to aiding candidates to pass the Postmaster-General's examina- 
tion for a certificate of efficiency, and thus it carefully dis- 
cus:es each circuit so that faults can be detected without 
difficulty. 

To sum up, this book attains the object for which it was 
written and should prove a guide, philosopher and friend to 
all who will read it carefully and fully master its contents. 


A. H. 8. 
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THE COUNTY COUNCIL PURCHASE OF THE LONDON 
ELECTRICITY SUPPLY UNDERTAEINGS. 


It will be realised by anyone considering the subject that the 
drawing up of a financial scheme to satisfy the varied condi- 
tions surrounding the combination of the undertakings of the 
companies supplying electrical energy in. London, in view of 
their eventual purchase by the London County Council, is one 
of great difficulty. Some of these undertakings have been 
running much longer than others, some of the areas are more 
fully developed than others, and some of the companies have 
been paying good dividends for years and have larger reserve 
funds than others, Under these circumstances it is, as we 
have said, a difficult problem to deal with all the under- 


takings on a basis that will be readily acceptable by all con- 
cerned. 

For this reason we have considered ìt desirable that a scheme 
which has been submitted to us, and around which we have 
little doubt much discussion will arise, shall have full publicity 
in our columns. It has the merit of being well thought out, 
and, while we must not be taken to endorse all the suggestions 


put forward in this " Scheme of Merger " of London company 


electricity supply interests, we regard it as setting forth, in a 
comprehensive manner, the chief points which must come up 
for debate when the large subject with which it deals comes on 
the tapis. The scheme will. we feel sure, be welcomed by those 
upon whose shoulders must fall the work of arranging the 
settlement of terms, inasmuch as all the heads of such a 
settlement appear to have been considered. 


A SCHEME OF MERGER. 

OUTLINE OF A SCHEME for the Purchase by the London 
County Council or Joint Control of the Lonponx Erec- 
TRICITY SUPPLY UNDERTAKINGS by the Suppliers and the 
London County Council. 

Rasis of Valuation. 
Future Development. 
Determination of the Various Interests of the parties. 


PART I. 
Capital Expenditure. 
The capital expenditure as set out in the companies' accounts 
to be accepted as proper capital expenditure. | 
The total eapital expenditure up to December 31, 1913, as 
set out in their accounts, to be ascertained for all the London 
companies. 
The expenditure to be depreciated : Ean 
(1) By an agreed percentage of depreciation on the 
several classes of machinery and other items constituting 
the total capital expenditure as from the date of the putting 
to use of installed machinery, &c., to December 31, 1913. 
(2) By a percentage for obsolescence on machinery, plant, 
&c., exceeding 10 years of age. = 
(3) All plant dismantled or disconnected or not used or 
not reasonably capable of use to be valued as scrap, and the 
difference between the written-down value and scrap value 
to be written off the purchase price for the undertakings. 


Deductions from Gross Revenue.— Purchase Price. 

From the gross revenue for the year 1913 from sales of cur- 

rent, rentals of meters and other apparatus deduct 
(a) The total costs, excluding rent, but including Schedule 

A assessments ; 

(b) The agreed percentages for depreciation and obso- 
lescence. 

Value the resultant figure on a 5 per cent. basis for the un- 
expired residue of the concessions, as representing goodwill, 
and add the amount to the depreciated capital expenditure. 
Add an additional 1 per cent. on the amount of goodwill for 
every unexpired year of the concession as compensation for 
loss of increased revenue from annual business to August 31, 
1931, the date of the London County Council's first option to 
purchase. 

The above would constitute the ‘‘ Purchase Price," hereafter 
mentioned (excluding the additional 1 per cent. above referred 
to as “ Old Capital "), of the undertakings as at December 31, 
1913. | 

In the event of the County Council purchasing after 1914, 
but before 1931, the 18 per cent. added for present purchase 
in respect of profits on future business would be diminished year 
by year until 1931 by 1 per cent. on the amount representing 
the goodwill. 

Special Purchase Provisions.. 

The above valuation, at the option of the Company coming 
into the amalgamation, to be subject to any special purchase 
provision contained in the Provisional Order or Act of any 


Company, and as to goodwill to the date of the commencement 
of the Order. 
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PART II. 
Future Development— Joint Control. 


In the event of the London County Council not purchasing 
in 1914. or until 1931 or later, the following plan for the future 
development of the industry might be considered :— 


1. THE Lonpon County CoUNCIL,’ 

(a) jointly with the Amalgamated Companies, to guaran- 
tee an issue of three-and-a-half debenture stock, which it is 
proposed should be issued to meet capital expenditure 
subsequent to December, 1913. 

(h) To extend the period of the Provisional Orders by 
agreeing to refrain from exercising their option of purchasing 
the Loadon undertakings until the year 1911 or such earlier 
or later date as may be requisite for carrying out this scheme. 
2. THE COMPANIES to agree : 

(a) To a system of joint control with the London County 
Council. 

(t) To the constitution of a Consultative Committee of 
Experts, to advise on the future business development of 
the undertakings and the electrical engineering policy for 
London. 

(c) To a reduction of rates following limitation of dividend. 


Amalgamation, Board of Management, Compensation, &c. 

The business of the Companies to be amalgamated, and the 
directors, officials and others displaced by the amalgamation 
to be compensated on the Water Board Compensation basis, 
payment of such compensation to be made in the equivalent of 
3) per cent. debenture stock at par. 

The provisions of the Deed or Act constituting the Amal- 
gamation and Joint Control should be framed so as to afford 
a flexible treatment of questions arising and to enable the pro- 
posals of the scheme to be carried into effect. | 


Electricity Board. 

Àn Electricity Board, consisting of an agreed number of 
the directors of the existing Companies and representatives 
of the London County Council be constituted, with a chairman 
elected from the Electricity Board, the Amalgamated Under- 
taking to be worked by a suitable staff of managers, engineers, 
&c., appointed by the Electricity Board. 

_A Consultative Committee of Experts to be formed, con- 
sisting of experienced managers, engineers, accountants and 
secretaries, appointed by the Electricity Board and presided 
over by an expert nominated by the Board of Trade, to report 
to the Electricity Board as to the electricity supply in London, 
and the steps they would advise to be taken in connection with 
the future development of the industry. 

Sub-Committees to be formed to advise on questions relating 
to the several departments, the following, amongst others, 
being subjects for their consideration :— 


The percentage for depreciation, obsolescence, &c., re- 
ferred to in Part I. and to be applied to future expenditure. 
l a business management and development of the Under- 
aking. 

The system of accounts, &c., to be kept in connection with 
the Undertaking. 

The system to be adopted in connection with general 
secretarial work. 

The provision, if considered desirable, of a new bulk 
station or stations. 

The selection of existing stations suitable for bulk and 
distributing supply respectively. 

The provision of mains for the purpose of consolidation, 
and generally. 

The type of plant to be acquired in the future and the 
Voltage and kilowattage of such plant. 

The methods to be adopted for effecting, as far as possible, 
standardisation of existing and future plant. 

The scrapping of stations and plant. 

"is Principles to be applied in determining the allocation 
ol Costs of production and distribution between the Amal- 
gamated Undertakings. 


The recommendations of this Committee, if adopted by 
the Electricity Board, to be binding on the Amalgamated 
Companies and the County Council respectively, and the Con- 
sultative Committee to be thereupon dissolved, power being 
reserved to the Electricity Board to resuscitate and re-dissolve 
the Committee or any sub-committee at any time if desirable 
for consultative purposes. 


Future Capital Requirements. 


These to be met by the issue by the Amalgamated Com- 
panies of, say, 31 debenture stock guaranteed by the London 
County Council, such stock to form a second charge upon the 
assets of the Amalgamated Companies; in the event of new 
bulk stations being built, interest to be paid out of capital for, 
say, three years from the commencement of building operations. 


Depreciation and Sinking Fund.—New Capital. 


(a) The capital expenditure out of the moneys raised from 
the sale of this 3} per cent. debenture stock to be annually 
depreciated. 

(b) A sinking fund to be created to redeem the 34 per cent. 
stock issued by way of compensation to directors, officials and 
others displaced by the amalgamation within the period of the 
extended concession. 


Existing Capital.—Sinking Funds. 

From the profits of the Amalgamated Undertakings the 
following depreciation and sinking funds should be created 
providing for the redemption within the period of the extended 
concession : 

(a) Existing debentures. 

(b) The balance of the old capital (minus the addition for 

future profits). 


So far as practicable, the accumulated redemption funds at 
1931 to be utilised to pay off item (a) absolutely and (b) as to 
the first and second preference shares respectively pro tanto 
and pro rata. 


Schedule of Purchase Price of Undertakings by the L.C.C. 
yearly from 1914—1931. 


À schedule to be prepared showing at what price the London 
County Council could acquire the Undertakings at August, 
1931, or at fixed annual periods prior to that date. If the 
County Council have not then exercised their option to pur- 
chase, the following arrangement to come into force in relation 
to the old capital and the new capital respectively :— 


The Council and Amalgamated Companies may continue the 
system of joint ownership and control on lines to be then agreed, 
or in default of agreement the Council may pay off the balance 
of the old capital by the following alternative methods :— 

(a) In cash. 

(b) By the issue of 43 per cent. debenture stock, ranking pari 
passu as to capital with the 31 per cent. debenture stock. 

(c) By a dividend of 6 per cent. per annum on the balance 
then outstanding. The annual surplus receipts of the Amal- 
gamated Undertakings, after deduction of payment of all 
proper charges, to be applied to the redemption of the old 
capital unul redemption completed. 

The Companies to be entitled to retain and not bring into 
account their liquid assets. | 


Trust Deed, &c. 


(a) The trust deed relating to the 31 per cent. debenture 
stock (new capital) guaranteed by the London County Council 
and the Amalgamated Undertakings could be so framed that 
on purchase by the London County Council under (a) and (b) 
above, and under (c) on complete redemption, the guarantee 
of the Amalgamated Companies should automatically cease, 
the County Council then remaining sole gurantors of the stock 
and sole owners of the Undertaking. | e- 

(n) The reserve and sinking funds created in connection 
with such New capital would thereupon vest in the Lendon 
County Council. 
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Investment of Sinking Funds. 


The sinking funds could be invested in (a) the new 31 per 
cent. debenture stock, (b) existing debentures. The sinking 
funds could provide at an early date a substantial portion, 
and ultimately probably the whole, of the new capital required. 


Limitation of Dividend and Surplus Profits and Reduction of 
Tariff 


When and up to August, 1931, the net earnings of the Amal- 
gamated Companies should exceed an amount equal to 8 per 
‘cent. per annum on the capital expended (including the moneys 
raised on the 34 per cent. debentures referred to), then the 
‘earnings in excess of that percentage shall be allocated as to 
one-half between the Companies and as to the remaining half 
in the reduction of tariff charges, by a system of discounts or 
such other method as might be considered desirable at the time. 


‘Economies to be Effected. 


The proposed amalgamation would, apart from any new 
bulk station which might be considered desirable, enable very 
large economies to be effected both in management and cost of 
production, and the old capital of the Companies could 
probably be redeemed within a reasonable period, say 10 years, 
after 1931. 


Inclusion of Borough Councils. 


It would probably be desirable in the interests of the elec- 
tricity supply of London that the local Borough Councils 
within the County Council area should be brought into the 
scheme, and, if so, the same method of valuation (with such 
modifications as might be proper having regard to their status 
of Borough Councils) might be applied, and the general scheme 
as to central or bulk stations could be enlarged so as to include 
these Councils, as also the London County Council’s own supply. 

So soon as the company and local authority interests are 
defined and settled, it would be possible and desirable for the 
Amalgamated Undertakings to freely enter into agreement 
with railway, tramway, &c., companies for the supply and 
mutual interchange of energy, with such safeguards as might be 
necessary to preserve the position and interests of the London 
County Council. | 


Enlargement of Supply Are 


With regard to certain of the Companies, a substantial pro- 
portion of their supply areas is outside the County of London, 
and it would, therefore, be necessary for the Amalgamated 
Companies to take over only such part of their areas as are 
within the County of London, unless it were determined, and 
this would be desirable, to enlarge the area of supply so as to 
ànclude these areas. 


Rates of Charge. . 

A revision of rates should be made, but uniform charges all 
over the county would be unwise. Uniform rates should be 
charged in certain areas where the conditions of supply are 
similar. The scale of rates should be adaptable to the varying 
conditions of supply and the particular needs of the consumer. 


PART III. 
Dealing with the Varied Interests. 


The purchase price having been ascertained and pooled in the 
amalgamation referred to in Part I. of the scheme, it becomes 
a question as to how the various interests of the Companies 


should be dealt with. 
Old Capital. 


The aggregate old capital arrived at under Part I. of this 
scheme will be made up of the purchase price of the individual 
Undertakings at 1913, and (omitting any addition for future 
profits) should represent the fair value of each Undertaking 
coming into the amalgamation at 1913, and should at that date 
determine their interests Inter se. —— . 

In the event of the purchase price of any Undertaking 
exceeding the actual capital expenditure at 1913, such excess 
to be carried in the books of the Amalgamated Companies to 
the credit of that particular Undertaking, and such amount to 
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be ultimately paid (without interest until 1931) to the second 
preference shareholders hereafter referred to under the pro- 
visions of the sinking fund arrangements. 

Mortgages.—1t is proposed that the existing mortg ages should 
remain charged upon the specific properties mortgaged. 

It is thought that the majority of the companies under the 
Valuation Scheme will be credited with a surplus over Capital 
Expenditure at 1913, but when the Valuation is less than the 
Capital Expenditure at 1913 it will be necessary for that 
particular company to bring its reserves and liquid assets into 
the pool pro tanto to make up any deficiency or quá the amal- 
gamation write it off the deficiency. 

Shares.—All existing shares, whether preference or ordinary, 
of being brought to the denomination of £5 and to be split where 
necessary for this purpose. 


Preference Shares. 


All existing preference shares to become cumulative where at 
present non-cumulative. | 

Each Company's existing preference shares to be exchanged 
for First preference shares of the Amalgamated Companies 
carrying a fixed dividend identical with that of the original 
preference shares, 


Ordinary Shares. 


The existing ordinary shares of each Company at 1913 to be 
converted into Second preference shares of the Amalgamated 
Companies. Such shares to carrv a fixed dividend, to be 
determined by deducting from the gross revenue derived from 
the sale in 1913 of current, meter rents and apparatus, the cost 
of production, depreciation, &c., in the manner provided for 
in Part I. of the scheme, the balance then available, subject 
to modification by agreement, determining the amount of the 
fixed dividend. 

The first preference and second preference shares of the 
Amalgamated Companies respectively to be classed according 
to the fixed dividend borne by each class of share, and to respec- 


tively rank equally as regards capital but differentially as 
regards dividend. 


Dividend Valuation Basis Unreliable. 


No scheme based upon dividend paid could be fair to the 
Companies inter se. For example: 


Company ' A" may pay a dividend of 10 per cent. and 
may have provided quite adequate depreciation, sinking 
fund, &c. 

Company “ B” may pay a dividend of 10 per cent. and 
may have made inadequate provision for depreciation, &c. 
On the other hand, company “ A" may have a restricted 

area or be approaching saturation point. 

Company " B" may have a less restricted area and ample 
scope for development. 

A valuation of the prospects of future business of individual 
Companies, particularly in competitive areas, would be ex- 
tremely difficult and would probably not give satisfaction. 
The only method likely to be acceptable to all Companies 
would be to preserve as nearly as possible their present interests 
in and proportions of net revenue derived by the individual 
Companies from their areas of supply. 


Method of Valuation. 


The method of the valuation of the respective capital 
interests of the Companies, as set out in Part I., should operate 
with absolute fairness to all parties. 

To meet the difficulties with regard to apportionment of 
future net revenue between the several Companies forming the 
Amalgamated Undertakings the following scheme is proposed : 

Books showing revenue derived from each of the present areas 
of supply to be kept. 

Books of account should be kept showing the revenue derived 
from each of the areas of supply to the existing undertakers, 
and when there are two or more competitors in one area the 
present proportions of revenue derived are to be ascertained 
and such proportions to be adopted as the standard with 
regard to the allocation of future revenue for the purpose of this 
scheme. 
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The agsregate annual revenue of the Companies would then 
be dealt with as follows :— 

(2) Deduct the total costs of production and management. 

(b) Deduct the interest payments on the several mort- 
gages of th old capital. 

(c) Deduct the interest on the 31 per cent. debenture 
stock of new capital. . 

(d) Deduct the depreciation and sinking fund for the old 
cipi a’. . 

(e) Deduct the depreciation funds for the new capital and 
sinking fund. 

(A Deduct the fixed dividends on the first preference 
shares. 

(a) Deduct the fixed dividends on the second non-cumu- 
lative preference shares (old ordmary shares). 

Tl» balance to be apportioned as follows :— 

(a) One-fourth to the first cumulative preference share- 
holders equally in consideration of the transfer of their 
eeuties co che propoved new capital. 

(^) Three-fourths among the second non-eumuletive 
preference shoreholders in the manner following :— 

Ti i-em petitive areas : 

1. Di proportion to the increased or decreased net revenue, 
as the ease may be, derived from such area and contributed 
to the pool, 

Ti napeti re avers : Fd 

2. Asin No, 1, qua area, but a5 between competing Com- 
panies ii area in accordance with the proportion of revenue 
obtained by the respective Companies as ascertained at 1913. 
subject, however, to modification if, at the time of considera- 
tion of the distribution of the annual bonus, circumstances 
should require an equitable readjustment. 


Developneat Works in particular areas. 

Before distribution, and as further governing the amount of 
bonus to be distributed, the Electricity Board to have regard 
to the following considerations :— 

That the interest and depreciation on new capital expen- 
diture for the common advantage and purposes of the amal- 
zam «tion, such as expenditure on bulk station, trink mains, 
ke he considered as a payment made in the interest of the 
Companies as a whole, but in the ease‘of works carried out for 
development of any particular area the interest and deprecia- 
ton on the new capital Involved must be deducted from the 
bonus distributable among the shares identified with that 
particular area, 

lii to Companies— Dep:eciation and Sinking Funds. 

The inflexible application of the depreciation and sinking 
fund provi ions at the commencement. of the amalgamation 
um P1 cee of some few companies where the distribution of 
pR owls to various causes has been too liberal in the past. 
or wire lack of capital or some other cause has at present per- 
vesto commmerative development, may result in a temporary. 
th ugh embarrasctig. diminution of the amount available for 
dividend. — [t is suzgested that in such cases a dividerd might 
be aiforded in the following alternative plans or a combination 
of them :— 

(1) That the Companies who are credited with the capital 
ius referred to under the heading of " old capital " above 
and have surplus earnings after payment of their fixed dividend 
oi the second preference shares, should. if required, coptuibute. 
by way of loan pro rata with such credited sums. a sum sufh- 
Cet foa nre a dividend up to. sav. 33 per cent. being paid on 
the ecoud preference shares of such company, the loan oi 
lot: ta he repaid a; soon as the profits derived from the area 
of ihe und ‘ttaking permit. 

E Du m he allowed during the esrler 
al r n a Asp Hon to contribute it lesser suin (hen the 
Dee Upreeisfton ard sinking fund until such contribution, 
tay nee Increased profits from the area sup] hed, 
E is] p pation of the full amount. The dilerence 
nee Du contribution made and the fixed rate of 

predation ard sinking fund to be treated as a loan repavable 
ata reg onalle rate of interest, | 


The proposed loans to be charged upon the appropriate 
reserves, liquid assets and future profits of the borrowing com- 
pany. | 
It is thought that such substantial economies would be 
effected in the costs of the undertakings owing to the amalga- 
maition that all Companies would be enabled to contribute 
fully to the depreciation and sinking funds within a compara- 
tively short periof, 


Exceptional Circumstances—Exceptional Methods. 

Owing to the exceptional circumstances and complexities 
of the case, it is of great importance to the individual com- 
panies in the amalgamation that their respective interests in 
the amalgamation should be made quite clear to the investors. 
It is, therefore, suggested that everv share certificate of the 
amalsamated companies exchanged for shares of the indi- 
vidual Companies, or share certificates subsequently made out, 
should be closely associated with that exchange, and should 
prominently bear the name of the exchanging company with a 
certificate endorsed thereon (printed form) by the secretary of 
the amalgamated Companies declaring the rights, assets aud 
interests of the particular company of the amalgamation. 


Stock Exchange. 

The effect of this procedure. if not inconsistent. with the 
Stock Exchange Regulations relating to quotations, would he 
that the market value would be appraised by the Stock 
Exchange, and the present relative market value of the shares 
of the majority of the companies maintained, 


Apnreciation cf the Value of Undertakings. 

The facility afforded by the scheme for raising future capital 
for development at cheap rates. and the fact that redemption 
of the original capital and capital bonus would ke as:ured 
before the expirv of the provisional orders, should, from the 
point of view of the investor, greatly enhance the value of the 
securities, Which would. as the time for the expiration of the 
provisional orders approached, become more valuable, instead 
of under present conditions probably suffering serious. depic- 
ciation. 


Arbitration. < 
In the event of dispute between the parties reference is to Le 
made to the Board of Trade. 


ADVANTAGES OF THE SCHEME. I 

Some of the advantages claimed for this scheme are :— 

That the public confidence in. electrical undertakings would 
be restored. 

That the uncertainty as to terms of purchase would be 
dispelled and very costly arbitration hereafter dispensed with. 

That a unified system of supply. standardisation and 
interchangealility of plant would be rendered possible. 

That the Loadon County Council would. obtain a voice 
in the manosement and on the engineering scheme for the 
future supply of London, and would at the date of purchase 
acquire an organised and consolidated business conducted on 
avreed Imes. 

That the Undertaking would be maimtained in the highest 
state of eflieieney up to the time of purchase, all capital 
requirements beg assured. 

That the waste and duplication involved by the creation cf 
seperate generating and distributing authorities as has becn 
proposed ard the uncertainty of financial suecess and measure 
of custom to the former would be avoided. and cohesion, 
reliability ard identify of interests obtained ensuring the work- 
ing of the business for the benefit or the combination as a whole. 

Thot very large savings m the eocts of production. distiibu- 
tion and management world be eifected. 

That a wider field for the employment. of electric energy 
would he opened up. 

That the Companies would m effect obtain an extension of 
the Provisional Orders; which would enable them to make 
providon for the redemption of their capital. 
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That the value of the securities would be considerably 
enhanced, 

— That the business of electricity supply would be conducted 
on sound financial and commercial lines. 

That competition would be succeeded by a regulated 
monopoly with limitation of dividends and participation by 
the public in surplus profits. 

That the scheme could be carried through at a minimum 
cost and without promotion profits, and would substantially 
preserve the present interests and relative positions of the 
Companies. 

That, notwithstanding the large sums involved, no dis- 
turbance of the money market need now or hereafter take 
place on account of the amalgamation or sale to the London 
County Council, unless purchase took place prior to 1931, in 
which case probably a substantial proportion of the purchase 
money would become payable in cash. 

That the scheme could be put into practical operation within 
twelve months from the date of its being sanctioned. 


actual construction in Fig. 2. In Fig. 1, let us suppose that the 
bevel 1 is driven by a small motor at a constant speed. Bevel 2 is 
driven in the opposite direction by a polyphase commutator motor 
at a speed less than that of 1. In this case the bevel 3, together with 
its housing, 4, will move in a certain direction, say away from tho 
observer. Its speed will depend on the differences in speed of 1 and 
2. Ifland? were to move with equal speeds in opposite directions, 
the 3 would remain at rest. If 2 moves faster than 1, and of course 
in the opposite direction, then 3 will appeaz to move forwards. Let 
us now suppose that the arm: carrying the brushes of the com. 
mutator motor are connected to the casing 4. If 1 an1 2 have th» 
same speeds at any instant, thea the brushes remain at rest, seeing 
that the housing 4 does not move. If, now, the load on the com- 
mutator motor falls off suddenly, thea its speed will tend to rise. 
This will tend to move the housing 4, and with it will move the 
position of the brushes Thus the brushes will continue to move 
until the commutator motor has the sam? speed as the auxiliary 
motor driving the bevel 1. "This, then, gives the main idea of th» 
proposed system of regulation, and shows how the speed of the com- 
mutator motor can be kept constant. But suppose the speed of the 
auxiliary motor to be 
changed, then the speed 
of the commutator motor 
would change similarly. 
Aud if, for instance, the 
speed of the auxiliary 
motor is gradually reduced 
till it stops, then the other 
motor will do the sam>. 
Therefore it is possible to 
Fic. 1.—DIAGRAMMATIC ARRANGEMENT control the speed of the 
OF THE DIFFERENTIAL DRIVE. miin commutator motor 

by making it follow any 

change insp2edof the auxiliary motor. Thus a small direct-current 
motor of 1 H.P. or 24.8. is capable of controlling the speed of the winding 
machine, and it is only necessary to adjust its excitation in order t9 
produce any desired change of speed. Thus it can be started from 
rest by closing the switch which controls the excitation of the 
auxiliary dynamo supplying current to the auxiliary motor; and 
as this excitation is gradually increased so the main commutator 
will slowly reseh full speed. The speed is. therefore, clearly indi- 
cated by the position of the switch on the contacts controlling the 
resistance in sezies with the exciting coils of the continuous-curzeat 
generator, and the more the switch is moved from the neutral 
position the greater is the speed of the winding machine. With on: 
main machine it is, therefore, possible to produc? all the results 
obtainable with the Ward-Leonard method. If a diagram of the 
output on the new system is taken, it will be found to be fice from 
any kind of peak. There is, perhaps, as soon as the machine is well 
under way, a slight upward swelling, which stretches a little above 
the normal level, but is as nothing compared with the peak which is 
to be found with the Ward-Leonard method, and which has to be 
dealt with by means of a battery or by a heavy flywheel. This, 
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THE REGULATION OF THREE-PHASE WINDING 
MACHINES.* 


| BY H. LOHMANN. 

The Bergmann Electricity Co., of Berlin, has lately devised a new 
method of regulating winding machines for mining work which are 
driven by three-phase commutator motors. This method is as 
flexible as anything of the kind at present on the market, and is also 
more economical of current. Thus, it is 15 per cent. more efficient 
than the Ward-Leonard system and from 20 to 25 per cent. more 
economical than the Ilgner system. The Ilgner method requires 
three machines, the function of each of which is to change the 
electrical energy into some other form. Thus, each of these machines 
must be capable of dealing with the entire output ; the losses are 
therefore great, amounting to 26 per cent. in large installations and 
gill more in smaller ones. The efficiency of the electrical transfor- 
mation on the Ward-Leonard system is not more than 74 per cent. 
in large machines, and with the Ilgner system it may be put down 
at about 69 per cent. With the three-phase commutator motor 
the energy is transmitted direct to the motor which does the work. 
On the Bergmann system the efficiency with large motors, including 
the losses in transformers, with outputs between 400 H.P. and 
800 H.P.. is between 86 and 90 per cent., and the power factor varies 
from 0-91 to 0-94. 

The commutator motor has essentially a series characteristic. 
The motor is so arranged in a winding installation that, for a given 
position of the brushes, the speed depends on the load. Thus a 
heavy load corresponds to a low speed, and a high speed corresponds 
to a light load; if the load is thrown off the machine races, By 
changing the position of the brushes the torque and specd can be 
altered. If the brushes are displaced the torque can be increased 
while keeping the speed constant, or the torque can be kept constant 
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while the speed is increased. Obviously, too, a braking effect can = —L TC T 

be produced by shifting the brushes. In the neutral position the Irn W OY «1 I5, Kb UW thi eee j 
P j M mn di ug" ENS "eod | Z 

torque disappears, and the machine takes only the magnetising (12 qu y! 7) lst ^ ek AL 
current. If the direction of rotation is to be reversed, then the usual VELIM)" Mbit EPI VRE os exile vnam Lh = 


plan is to reverse the direction of the polyphase field in the stator, 
and at the same time to displace the brushes in the opposite direc- 
tion. Actually the displacement of the brushes ought to be suffi- 
cient, but in large machines the reversal of the field contributes to 
an improved commutation. i 
All this shows that, if the brushes are properly placed, it is possible 
to keep the speed constant even if a very variable torque is required. 
The sudden loss of load would cause a rise in speed if the brushes 
remained in the same position; but if at the moment when the load 
is thrown off the brushes are moved into a new position, correspond- 
ing to 8 amaller torque, then the motor may not change its speed at 
all. It is even possible that the torque of the motor may pass from 
a positive to & negative value, the latter corresponding to the case 
in which the motor is driven by the load.  Thisis of interest in the 
case of winding machines. In such a case the driving motor miy be 
called on during the period of deceleration to exercise à retarding 
effect. The loads, too, may be very variable and yet the speed must 
be steady. It is, therefore, now proposed to describe the plan by 
which it is proposed with the polyphase commutator motor to 
regulate the speed and to produce results that my be said to rival | torque, but the increase of efficiency that results in the working of 
those obtained with the Ward-Leonard system. the ordinary winding machine is so small that it may be left out of 
An essential part of the new arrangemest m the so-called dif- ; account; but the braking effect is extremely useful from another 
ferential drive, which is shown diagrammatically in Fig. 1 and in | point of view, Bai Gan: be isod arin automaticomsthod of ped 
(* Abstract of an article in the Elektrische Kraftbetriebe und Bahnen," , 93 shown in Fig. 3. The starting and stopping ATTE rie 
Hoft 5, 1914, p. 8l. be so designed that they are directly controlled by the position of the 


| 4 : 
Z i ^ 
— W. 


[. 
4 


f 

T H 

a 
4 { | 

j 

LZ. 

[^ 

fa 


f 


| 


Fic. 2. —AcTUAL CONSTRUCTION OF TAE DIFFERENTIAL DRIVE. 


therefore, is a further advantage. This opens out a new prospect 
for winding machines in mining work, and whereas it has hitherto 
been necessary either to meet the expense of an Ilgner installation 
or that of a battery, it is now possible to dispense with both and 
merely to use a three-phase commutator motor. 

A braking effect can also be exercised by the polyphase com- 
mutator motor by appropriate adjustment of the brushes, with the 
consequent result that current is delivered into the supply network. 
This retarding torque can be as large in amount as the working 
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cage. All then that is needed is to keep the starting handle under 
the guidance of the automatic movements. This plan also complies 
with the conditions that are often laid down in inquiries for this 
class of machine—namely, that the winding machine shall be capable 
of being left to itself after it has been once started. With the aid of 
the mechanism shown in Fig. 3, the cage comes of itself to a stop as 
soon as it reaches the end of its journey. There is the further 
advantage that the driver cannot start the machine too quickly 
that is, more quickly than is prescribed by the design of the control- 
ling apparatus, because as soon as the apparatus is put in motion 
its speed can only be increased according to a predetermined plan. 
In Fig. 3 the two collars c and d occupy positions which depend 
on the motion of the cage, being directly connected to it through 
appropriate gearing. The starting handle b is shown on the right- 
hand side of the drawing, and controls the resistance in series with 
the exciting coils of the small continuous-current generator. The 
connection between b and the collars c and d is also clearly shown in 
the diagrammatic sketch. If the starting handle b is in the neutral 
position, then the lever a is in the position shown in dotted lines and 
marked ]. If the starting lever is slowly moved out of the neutral 
position, then the winding machine begins to start slowly, in accord- 
ance with the plan already described, and the collar c rises on the 
vertical screwed spindle, while the other coll:r, d, Legins to descend. 
The attendant cannot, therefore, move the starting lever faster than 
the position of c allows, and thus a sort of interlocking arrangement 
is devised by which the starting of the motion of the winding machine 
is automatically controlled in so far as the rate of acceleration is 
concerned. The attendant, therefore, need only keep a gentle 
pressure on the starting lever, and if this pressure is kept up the lever 
will gradually move over its entire range, at the end of which move- 


CORRESPONDENCE. 
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TOOTH RIPPLES. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR: The remarks of Prof. Howe regarding wave-form in 
his review of “ Electricity in the Service of Man ” (p. 322 of 
your current issue) call for some comment. While sympathis- 
ing with the annoyance a reviewer feels when he comes across 
an "explanation " which the author himself obviously does 
not understand, we cannot excuse the critic from making 
certain that he himself is correct, especially when he select: a 
single point from a large book for detailed discussion. 

Now, we may be quite certain that Prof. Howe is well ac- 
quainted with the fact that an ordinary alternator with an 
exact number of slots per pole gives an E.M.F. wave in which 
the negative half is a repetition of the positive half with the 
sign reversed ; and also that a wave of this kind can have no 
even harmonics. We must, therefore, conclude that he was 
somewhat hasty when he suggested that 15 slots per pole would 
give a 30th harmonic, and that a further consideration would 
have led him to modifv that statement. The tooth ripple in 
this case is not a 30th harmonic at all, even with a ' hiatus.” 
(Is this not as weak, as an “ explanation," as the “ belief "' 
which rouses his ire ?) On the contrary, 1n its simplest case, 
the ripple consists of tiro components of equal amplitude having 
29 and 31 times the fundamental frequency. Consequently 
Dr. Walmsley's statement actually contains more truth than 
that of his critic. 

The presence of n slots per pair of poles causes flux pulsa- 
tions whose frequency is n times the main frequency, and these 
produce ripples of the same frequency in the field circuit. But 
the position of the armature coils with respect to the main 
flux is not constant. When a coil lies symmetrically about a 
N-pole the whole of the flux per pole enters it ; half a period 
later it faces a S-pole and an equal flux leaves it ; the flux em- 
braced changes from a positive maximum in the one case to a 
negative maximum in the other, and passes through zero mid- 
way between them, when the sides of the coils come opposite 
the poles. The E.M.F. induced by a change of the main flux 
must, of course, vary in the same way. In the first position a 
negative E.M.F. (say) would be induced by an increase of the 
flux; in the second a positive E.M.F.; and in the third, no 
E.M.F. at all. In the simplest possible case the amplitude of 
the tooth ripples will thus follow a sine law of the fundamental 
frequency, and we may write :— 

E — E, sin wT xsin (noT 4-0), - 
= iEgs[cosf (n — 1) T —01 —eost(n 4- 1) T 4-01 ;. 
It is thus seen that the ripple contains the (4—1)th and the 
Qc 1)th, but no ath harmonic. The value of 0 depends 
chiefly upon the fraction left over when the half-pole span is 
expressed in terms of the slot pitch.-—] am, &c., 
Bristol, June 1. Davip ROBERTSON. 


Fie. 3.— AUTOMATIC CONTROL OF TAE SzARTING AND STOPPING O7 THE 
WINDING MACHINE. 


ment the winding machine will have reached full speed. If, now, 
the attention of the driver should be in any way diverted, or if he 
should lapse into a moment of forgetfulness, the stopping of the 
machine is automatically effected, because the descent of the collar d 
will finally move the lever b backwards towards the neutral position. 
and cause the machine slowly and steadily to coine to a standstill. 
It will also be noticed that on this plan it is impossible to start the 
machine in motion in the wrong direction, and as a further precau- 
tion there are the usual switches which are opened in case the cage 
should exceed its proper limits. It is, of course, needless to say that 
the above description is only meant as an outline of the general 
principle, and that the details of construction are naturally worked 
out from a mechanical point of view. 

As for polyphase commutator motors in general, it may be said 
that they differ very slightly from the ordinary well-known asyn- 
chronous motors, the main difference being that a commutator is 
provided instead of slip-rings. Their design is now well understood, 
and they are now made commercially for stock in the same way as 
asynchronous and direct-current motors. The commutation is quite 
good, and there is no trouble from the wear of the commutators, 
even in the largest sizes. The commutators do not need to be turned 
Up in the lathe more often than is necessary with direct-current 
motors with commutating pole-pieces. It has been supposed that 
the cost of the carbon for the brushes might be serious, in conse- 
quence of the considerable number of brushes that are necessary. 
But this is not the case. In a certain installation of winding machines, 
of which a photograph is given in the original article, the last set of 
new brushes was provided nine months ago, and to judge from the 
present appearance of these brushes they ought to last nine months 
longer. There is also a photograph of a Bergmann three-phase 
commutator motor, giving an out put of 800 H.P. at 375 revs. per min., 
and a frequency of 50, from which the arrangement and design of the 
brush arms can be easily seen, 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Prof. Howe has a well-deserved reputation for accuracy 
and straight thinking, and 1 find it difficult to believe that the 
review of Dr. Walmslev's book, " Electricity in the Service of 
Man," which appeared on page 322 of your issue of May 29th, 
is really from his pen. 

I have nothing whatever to do with Dr. Walmsley's book, 
for he asks no help from his colleagues or assistants in the pre- 
paration of it, and I see many points in which it calls for 
criticism—indeed, I feel that no book to which the title 
" Electricity in the Service of Man " is appropriate can well be 
a good text-book. At the same time, I must protest against a 
review two-thirds of which are devoted to discussing but five 
pages out of the 700 pages of the book, criticising them in a 
manner which appears to me to be both illogical and inaccurate. 

It is surely illogical to object to Dr. Walmsley's use of the 
word ` believe " on the score that it has some connection with 
“faith.” The word “ believe” is in common use amongst 
engineers ; the word " faith " isnot. The vocabulary in which 
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both words “ believe " and “ faith " are used has nothing to do 


with eneimneering. 

As regards Prof. Howe's inaccuracy, I quote from his review : 
“ Tfit be merely a matter of faith, we believe we could as readily 
believe in the 31st as in the 24th harmonie ; but. looking at the 
matter from the lower standpoint. of mere fact, 1t is evident 
that 30 open slots per pole pair will cause an E.M.F. having a 
frequency of exactly 30 times the fundamental, and measure- 
ment of the actual period of the oscillation in the wave-form 
will prove this to be so. As the curve goes through the zero 


point of the fundamental, however, there is a hiatus in the 


curve, so that the two half-waves are similar." 

If this means anything, it surely means that the wave-form 
of E.M.F. in the three-phase machine spoken of bv Dr. Walms- 
ley contains a 30th harmonic. This is inaccurate, because it 
is contrary to the obvious fact that, under ordinary conditions 
of working, with machines of ordinary design, the existence of 
even harmonics in the E.M.F. wave is impossible. But does 
the statement mean anything ? The last sentence contradicts 
the first. The first sentence savs there is an even harmonic. 
whilst the last says the two half-waves are similar. Yet 
everyone knows that an even harmonic makes the two half- 
waves dissimilar ! 

Finally. I think Prof. Howe will admit that the use of the 
word " hiatus `° is incorrect, and that he did not mean hiatus 
at all.—I am, &c., 

London, June 3. F. M. DENTON. 

ELECTRICITY SUPPLY IN PARIS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: In your article of May 8th, describing the new C.P.D.E. 
Nord (St. Ouen) station, vou state that the four chimneys are 
each 320 ft. high and 30 ft. diameter, each being provided with 
induced draught on the Prat system. 

Might I point out that the diameter is only 16 ft. 3 in. and 
the height 186 ft. above the boiler-house floor level. Further the 
steel chimney or “ diffuser " of the Prat apparatus is shorter 
than the reinforced concrete shell. 

I believe this is the first example of a Prat chimnev bang 
" boxed in " by à new masonry chimnev, although it is not 
unusual to find (as at the Paris St. Denis station, for example) 
the " Prat " installed in order to augment the natural draught 
of an existing masonry chimney. This, however, does not 
appear to be the object of the designers of the C.P.D.E. power 
stations described in your article.—1 am, &c.. 

S. UrriNa. 
(Representative for M. L. Prat.) 


London, E.C., May 29. 


WIRELESS TELEGRAPIIY. 
TO THE EDITOR OF THE ELECTRICIAN, 

Sip : Í have noticed an article in "* The Times " of the 27th 
inst. entitled " High-speed Experiments and Competition," in 
which the statement is made that: "lt m generally recog- 
nised also that with continuous wave svstems davlight is not 
detrimental to the working, so that telegraphic communication 
need no longer be confined to night time.” 

I shall be glad to know whether this statement is quite cor- 
rect. Perhaps vou or some of your readers can enlighten me.— 
Iam, &c., 


M NU 5? 
May 23. '* INTERESTED. 


ELECTRICAL EQUIPMENT OF A SCOTTISH COLLIERY.* 


BY A. M. RUSSELL. 


The Paper is descriptive of the recent sinking and equipment of 
the Blairhall Colliery, Fife, belonging to the Coltness Iron Co. (Ltd.). 
The colliery has been fitted with plant to deal with an output of 
1.509 tons per eight-hour day. Tae following notes on the elec- 
trical installation will be found of interest :— 

The generating plant consists of two Willins mixed-pressure 
turbines of the disc-and-dram type coupled to Brown- Boveri three- 
phase generators capable of giving a normal continuous output of 
500 kw. at 550 volts, 50 periods per second, when running at a speed 
of 3,000 revs. per min, supplied with sufficient exhaust steam, live 


~ * Abstract of a Paper read before the Mining Lustitute of Scotland, 


steam or a mixture of both, and exhausting into a vacuum of 27) in. 
The condensing plant is of the vacuum-augmentor type; it is 
capable of dealing with the whole of the steam from one of the 
turbines, and of maintaining a vacuum of 27) in. with the cooling. 
water at 80 F., this water being got from a Baleke cooling tower 
capable of cooling the necessary water from 100 F., to 80 F. The 
air pumps are of the single-acting Edwards type, and the circulating 
centrifugal pump for each condenser is driven by a 40 H.P. motor 
running at 720 revs. per min., and is capable of dealing with 1.750 
gallons of water per minute against a head of 30 ft. The exhaust 
steam from the winding and fan engines is delivered to a Rateau 
steam accumulator capable of dealing with 20,000 Ib, of exhaust 
steam per hour and bridging over stops of 60 seconds, 

The switchboard is of the mechanical remote-control type, 
arranged with the oil switches and ‘bus bars in cubicles, which are 
formed with brick sides and an iron-mesh door, cach circuit being 
arranged in a separate cubicle. Isolating switches are arranged on 
the top, so that the operator is certain that all current is cut off 
before opening the door, The control panels are placed immediately 
in front of the cubicles, and consist of marble slabs mounted on angle- 
iron frames. The wiring at the back of the board is carried out with 
ashestos- braided cable run on porcelain eleats, the operating voltage 
for the instruments being 100 volts, The instruments on the board 
are of the induction type, with large open scales, and the generators 
are protected by time-limit overload. relays. and reverse power 
relays. Indicating lamps are fixed on the front of the board to 
indicate which switches are closed, so that the attendant can see at a 
glance the circuits which are in use. A Brown- Boveri regulator is 
fitted to control the supply pressure, thus doing away with the 
necessity for hand control of the field circuit. 

The lighting of the colliery is supplied from two 25-kw. three-phase 
transformers, either of which is capable of doing the work, one being 
kept as spare. The whole board is mounted on an insulated glass 
floor, which also lights the basement, where the circulating pumps 
are fixed. The board consists of TL panels, arranged as follows: 
Two generator panels, two exciter panels, four feeder panels, two 
lighting panels and one regulator panel. The feeder pare!s are 
protected by overload trips with time-limit fuses. Arrangement has 
been made for earthing the neutral point of each generator through 
a limiting resistance. Three-core double-armoured  vuleanized- 
bitumen cables are led into a brick-lined trench roofed with tireclay 
covers, and of sufficient size to take the necessary cables, leaving 
room for spares and future requirements. ‘This trench passes the 
washer and the sereens on the way to the shaft tothe point where the 
cables are taken below ground. This method does away with all 
unsightly overhead wires, &e., and the cable is accessible at any time 
for repair or renewal without any great difficulty. fn arranging 
for the power to be transmitted below ground, two cables were taken 
down the shaft, each cable being capable of supplying half the require- 
ments. In addition, these cables are seetionalized at each pump- 
room, so that the possibility of both cables being laid off on account 
of damage is execedingly remote. The cable is of the solid vulcanized- 
bitumen threc-core double-wire armoured tv pe, and for the suspension 
of the cables in the shaft hard-wood cleats 5 ft. long were used at 
intervals of 150 ft., with intermediate cleats 2 ft. long arranged at 
distances of 30 ft. between the others. The reason for using 
long cleats of this description was that very little pressure between 
the halves of the cleats is necessary to hold the cable in 
place, With short cleats, on the other hand, it is necessary to put 
considerable pressure on the cable. If this be not done carcfully, 
and if the halves of the cleats fail to be a true fit for the cable, there 
is risk of damage to them. [n making these cleats considerable care 
was taken so that when the halves were drawn up close no undue 
pressure could be put on the cable. The carthing arrangements 
for the pit were carefully considered, in view of the fact that the new 
Home Office rules were under consideration at the time when the 
installation was being erected, and a solid copper “bus bar is erected 
in the power house, also at each of the pump rooms, to which all 
armouring, motor frames, &c., are carefully bonded. A cast-iron 
heavy-ribbed earth plate is attached to the main earth bar at the 
power station ; another earth plate is placed near the shaft top. and 
earth plates are taken from the earth bars in each pump chamber 
and immersed in the sumps, as it was found that, owing to difficulties 
in connection with the ground at the surface, this was necessary 1n 
order to secure an efficient earth. Tests taken after the earthing 
was completed proved the efficiency of the system. An overhead 
line is taken to the river, from which is drawn the water supply for 
the boilers and for the cooling tower. Another overhead line 18 
taken from the power station to Blairhall Village for the purpose of 
lighting. The voltage is reduced in the village to 110, at which 
pressure the lighting is being carried out. The lighting at the villago 
is equally divided across the three phases, and three 15 kw. single- 
phase transformers are to be installed, 
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WIRING MATTERS. 


The electrical contractor and wireman is beginning to 
feel a little more pleased with himself than he has done for 
some time past. One of the chicf causes of his present 


| help to smooth the ruffled combs of both parties. Our own 


feeling is that too much capital has been made out of the 
incident by the contractors and those who back them up, and 
out of Mr. Proctor’s association with the I.M.E.A. as hon. 
secretary, and of Mr. Pearson’s as hon. solicitor. 

Other events of interest to the electrical contractors are 
the election of Mr. W. R. RAwLiNas for the second time as 
President of the E.C.A. and the new turn which the builders’ 
lock-out has taken. As to the first, the resumption of the 
Presidential reins by Mr. Raw inGs is an event which will 
meet with general approval. The contractors need men of 
tried experience to lead them through the present phase of 
their development. The building lock-out has seriously 
inconvenienced the electrical contracting business by holding 
up work on both large and small installations. Most 
of the supply houses are very anxious that normal condi- 
tions should be resumed by this branch of industry before 
the autumn season arrives. The dramatic action of the 
men in constituting themselves both employers and em- 
ployed and accepting large contracts will be followed with 
the utmost interest. In some quarters it is believed that 


jubilation is the general approval with which his scheme of | the masters will, by this coup de main, be compelled to 


guaranteed wiring has been received. Even those who 
have been inclined to hold the contractor up to opprobrium 
on every conceivable occasion are hoping that in future 
criticism will be disarmed by the assurance his guarantee 
will give that he will mend his ways, while, of course, the 
guarantee is a tacit admission that things have not been 
quite right. Again, those who look for the ultimate settle- 
ment of the grievances between the central station man and 
the contractor are of the opinion that the latter has himself 
how put forward a plan which will give both parties a basis 
of agreement. With these aspirations we are naturally in 
complete accord, and it is as much our view as that of the 
interests concerned that internal dissensions should cease, 
if the commercial side of the industry is to make any pro- 
gress. For this reason it is regrettable that Bristol Elec- 
tricity Department should make a rift in the lute upon which 
the notes of peace might have been sounded. We have the 
highest opinion of Mr. FARADAY Proctor, and his chairman, 
Mr. Alderman PEARSON, so without a complete knowledge 
of the facts we refrain from joining in the almost general 
condemnation of their attitude towards the Bristol elec- 
trical contractors. Fortunately the dispute is purely loca! 
and may arise from some peculiar temperament of the 
dwellers in the city of the Merchant Venturers. Let us hope 
that this is so, and that the coming I.M. E.A. Convention will 


relinquish the position which they have so persistently 
occupied in the dispute. It is a matter of national import- 
ance that thé parties in this gigantic struggle should be 
brought together without delay; the establishment of a 
peace acceptable to both sides will be followed by extreme 
activity in electrical circles, and in London especially quite 
a number of large and attractive business buildings will be 
completed and occupied. The lighting, and in some cases 
the cooking, installations in these buildings represent 
valuable advertising material for the electric service, which 
it is desirable should be made available at the earliest 
possible moment. 

We believe that the electrical contractors are expecting 
Mr. R. A. CHaTTOCK to say something in his Presidential 
Address to the I.M.E.A. apropos of the situation between 
themselves and the station engineers. In Birmingham 
Mr. Cuattock has no trouble with the local contractors. 
They are all "good alike." But he also possesses 
wiring powers and it is evident that he would use them if 
necessity arose, from his expressed opinion that towns 
which are not so fortunate as he is with thcir contractors 
ought to have wiring powers. The E.C.A. aro, howevor, 
hopetul that should Mr. CuaTTOockK touch upon the matter 
he will be inclined to temper judgment with mercy and 
advise the contractor be given another chance. 
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THE POSSIBILITIES OF ELECTRIC TRACTION ON 
| RAILWAYS.* 


BY J. L. MOFFET, B.SC. 


It was only with the introduction of the modern steam turbine that 
any decided saving in running expenses could be claimed for clectric 
traction, and even now it is only for heavy suburban traffic that it is 
accepted as a commercial proposition, at any rate in this country. 
The main items which can be reduced by electrification are: Fuel 
per unit of energy; fuel duc to reduction of weight of locomotive 
portion; repairs of locomotives; and cleaning of locomotives. 
Against these have to be balanced the increased cost due to: Interest 
on extra capital expenditure; extra depreciation; extra staff at 
power house and sub-stations ; and fuel for extra losses in trans- 
mission, converting machinery, track, rheostats and motors. Con- 
sidering the fuel required per unit of energy, this in the electrical case 
can show a decided advantage, since it is not found practicable to 
construct the steam locomotive working with a condenser. From a 
theorctical calculation the author shows that the coal consumption of 
the steam locomotive would be about 80 pez cent. higher than the 
engine working on a vacuum, and about the same relation holds in 
practice. The saving in repairs is difficult to estimate, as so few 
figures for electric locomotives are available. From a table of 
published results it is seen that very different values are given, even 
for the same installation, by different authorities, probably due to 
different iten3 being included. From these a cost of 2d. a m'le 
would appear to cover the repair costs of a 600 H.P. direct-curreat 
locomotive, but, in order to be well on the safe side, 1]d. per m'le 
has been taken in all calculations, More definite figures are 
available in the case of the steam locomotive. For the cost of 
repairs and renewals for English railways an average figure of 4d. per 
m'le can be taken. If the cost of renewals be taken at 4 per cent. of 
the cost of a locomotive, equivalent to an 18 years’ life, the cost of 
renewals works out to 0-9d., assuming the first cost to be £1,900. and 
the mileage 20,000 per annum. The eost of repairs is thus 3-1d. per 
locomotive-m'le, and this has been taken as 3-25d. for goods, 2-75d. 
for passenger, and 3-25d. for suburban work. Railway traffic can 
be divided into three main heads : (a) Express passeager, with which 
mght be classed express goods; (b) goods; (e) suburban or 
stopping trains. 

In order to find with what density of traffic the savings effected 
in running costs will ove:-balance the interest and depreciation on 
the extra capital expenditure incurred, a case has been worked out 
for each class of traffic. A summary of costs per train-nrle for 
different types of traflic and also the fixed cost per annum for 
electrifying 1 mle of track are obtained, and from these two 
values the number of trains per hour for clectrification to pay can be 
ealeulated. This comes to 2-2 for express traftic. 1-9 for goods 
and 1-2 for suburban trafic. The necessary density of traffic on 
any railway would depend on the proportions of the various types 
of traffic. On lines with a large amount of suburban traffic it would 
approach 1-2 trains per hour, while on lines where through traftic 
predominated it would approazh 1:9 trains per hour. The number of 
trains per track-m'le for the last half of 1912 varied from 1-2 to 1-8 for 
English railways, being in most cases nearer the lattes figure. When 
itis remembered that on all railways a large proportion of the total 
length of track is installed on branch lines, with sparse traffic, it will 
be seen that there is a considerable amount on which the critical 
density of traffic given would be exceeded, end would protitably 
stand c'ectrification. ‘The portions of a railway where the traffic is 
least dense could be worked for a time by existing steam loco- 
motives The whole of any railway could not be clectrified at one 
time since the savings due to clestrification would not ke great 
enough to allow the wholesale scrapping of steam locomotives. 
The object of these figures is to show that with the latest machinery 
electric traction has considerable possibilities. Conditions vary 
considerably on different railways, but the above figures are for 
average types of train. No account is taken of the coal burnt 
without obtaining any return on engines held up at signals, waiting 
to shunt, &c., which amounts to about 150 Ib. an hour, an is there- 
fore no negligible item. This loss would be totally elim nated with 
electric traction. The fairest method of com»arison is to compare 
the two systems of working pe-forming exactly the same duties. 
Usually when a line is clectritied the schedule speed is increased, and 
not unfrequently comparisons are made with the old steam working. 
and electric. traction condemned because the costs have increased 
somewhat. If both systems were to work under the same conditions 
clectritication would effect à considerable saving on nearly all 
g iburban routes, 


g * Abstract of Paper read before the Manchester Students’ Section of 
the Institution of Electrical Engineers. 


BUSINESS NOTICES. 


The telephone number of Mr. H. K. Lewis, 130, Gower-strect, 
London, W.C., has been changed to Museum 1072. 


Jas. Hopkins and Louis Darlev, electrical engineers, &c., 59 and 61, 
St. Alban's.road, Watford, have dissolved partnership. Debts by 
Mr. Darley. 


Patent Development.—The proprietor of patent No. 10,772/1909, 
relating to * Improvements in electric oscillation detectors," desires 
to dispose of patent or to grant licences. Applications to Messrs, 
Cruikshank & Fairweather (Ltd.), Patent Agents, 65 and 66, Chancery- 
lane, London, W.C. 

The proprietors of patent No. 13,991 of 1910, relating to “Method 
of and means for controlling from a distance electric apparatus and 
especially telegraph apparatus, and the like," desire to dispose of 
the patent or to grant licences thereunder. Inquiries to Messrs. 
Cruikshank & Fairweather (Ltd.), 65/6, Chancery-lane, W.C. 

The proprictor of patents Nos. 11,861 of 1905, relating to improve- 
ments in secondary battery plates, and 11,852 of 1905, relatine to 
Improvements in galvanie battery plates, desires to make arrange- 
ments for exploiting same in this country. Inquiries to Messrs. W. P. 
Thompson & Co., patent agents, 235, High Holborn, W.C. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


A first and final dividend of 8s. 3d. (instead of 8s. 10d. as announced 
in the * London Gazette " of May 5) is payable at 30, Lichtield 
street, Wolverhampton, to creditors of Chas. Blake (trading as the 
Bilston Electrical Co.), 4, Church-strect, Bilston. 


An application for the discharge of John Wm. Garaden, electrical 
engineer, 24, Preston New-road, Blackburn, will be heard on July 6 
at the County Court House, Blackburn. 


An application for the discharge of Chas. Hy. Kitching, electrical 
engineer, &c., 172, Beverley-road, and 42, Chariot-street, Hull, will 
be heard on July 8 at the Guildhall, Hull. 


Cliims against Joseph Swainson, electrical contractor, 22, Bootle- 
road, Manchester, are to be sent by June 16 to Mr. A. Yearsley, 27, 
Brazennose-street, Manchester. 


Claims against Fredk. Isaae Behrens (trading as Fred. Burns), 
electrical engineer, 16, Market-street, Barnsley, are to be sent by 
June 17 to Mr. B. S. Briggs, 21, King-street, Wakefield. 

The Cambridge Electric Tramways Synd. (Ltd.) is being wound up 
voluntarily. A meeting of creditors will be held at 66, Victoria- 
street, London, S.W., on June 13. Mr. A. W. Langley (secretary of 
the company) has been appointed liquidator. 


The Colne & Trawden Light Railways Co. is being wound up volun- 
tarily (the light railways having been acquired by Colne Corporation), 
and Mr. Geo. G. Davies, 16, Gt. Goorge-street, London, S.W., has 
been appointed liquidator. 


| QIIIA 
ELECTRICITY SUPPLY. | 
HILARI 


EXTEN 3ION3. 

Blackburn.—The Electricity Committee have agreed to an appli- 
cation of the Mill Hill Tradesmen’s Association for an extension of 
the supply for power and lighting to their district. 

Coln2.—Mr. S. J. Watson, of Bury, is to be consulted upon tho 
proposed scheme for extensions of the generating plant and mains. 
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Heston and Isleworth.— The Urban Council recently applied for 
sanction to a loan of £1,200 for extensions of mains. 


Islington (London).— The Finance Committee kave approved 
the estimate of the Lighting Committee, amounting to £8,500, for 
the laying of h. and lt. distributing mains, meters, services and 
transformers for the vear ending May 31, 1915. 

Extensions of mains, estimated to cost about £300, have been authorised, 
including an extension for power supply to Messrs. J. Tylor & Sons, of 
York-road, from which it is estimated the revenue will be between £750 
and £1.000 per annum. Owing to the increasing demand for power in 
the King's Cross district, the borough electrical engineer (Mr. A. Gay), 
has been authorised to link up the h.t. main which terminates in York- 
road with another h.t. main in Brewery-road, at a cost of £780. 


Malvern.—Application has been made to the L.G. Board for 
sanction to borrow £1,600 for additional generating plant, &cj — — 
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Southend.—The Council have agrecd to purchase, subject to the 
usual sanction, a plot of land in Leigh for £1,650 to scrve as a site 
for a sub-station. 

Sunderland.—The River Wear Commissioners have decided to 
erect a sub-station at the South Dock at a cost of £600, and to accept 
the offer of the Corporation to supply electrical energy. 


Tunbridge Wells.—The Council have been authorised to borrow 
£3,100, including £2,500 for mains, £200 for services, £200 for trans- 
formers and £200 for sub-station pillars. With reference to the 
application for a loan of £3,500 for a new 300 kw. steam sct, the L.G. 
Board desire to know the cost of the original 30 kw. day load set 
which has been abandoned. 

Wrexham.—Last week the Council decided to carry out certain 
extensions of the electricity works, and the electrical engineer, Mr. W. 
G. Pickvance, was instructed to prepare a specification and invite 
tenders for the supply and erection of a 300 kw. generating set and 
condenser. 

GENERAL. 

Accringion.—The Electricity Committee are considering an appli- 
cation for a supply of energy to Church Kirk. 

Aughton.—The Parochial Committee are in negotiation with the 
Ormskirk Gas Light Co. for the supply of electricity to the township. 


Beckenham.—In presenting the annual accounts of the electricity 
department last week the chairman of the Electricity Committee 
(Mr. Sjollema) said they had nearly 2,200 consumers. 

The undertaking now scemed to be in a healthy condition, and last 
year there was an increased consumption of 82,948 units over]1912- 13. He 
was surprised that more people had not taken advantage of the fixed 
charge system. They had had over 200 applications from people want- 
ing to know about it, but only about 70 had adopted it. They ought to 
feel the benefit this year of having paid off £10,500 for the '' free wiring ” 
loan, and they had at least at their disposal £1,245 for sinking fund and 
interest charges. He would like to see the undertaking in two years in 
such a position that they could convert the whole of the street lighting to 
electricity, and then they would not have to go begging to the L.G. Board 
to get another rebuff, as they did on the previous occasion. 

Bexley.—The Urban Council has informed the Foots Cray Elec- 
tricity Supply Co. that, subject to the necessary loan for extensions 
of plant being sanctioned by the L.G. Board, and to the agreement 
being terminable by cither party at the end of seven or 14 years by 
two years' notice, the Council will give a supply of clectricity in bulk 
to the company on the terms quoted to them by the Enginecr. 

Cheshunt.—The General Purposes Committee has asked for 
further information from the North Metropolitan Electric Power 
Supply Co. as to the proposal to supply electrical energy in the 

istrict. 


Dundee.—The Electricity Committee have acquired a site for a 
sub-station in Ure-strect to supply the west end of the city. 

\¢ Edinburgh.—On Tuesday the Electric Lighting Committee de- 
cided to recommend that the annual cost of arc lamps for public 
lighting should be reduced from £9 to £7. 10s. per lamp. 

Greenoek.—For the position of burgh electrical engineer, in suc- 
cession to Mr. Jas. A. Robertson, the following were selected from 
the list of candidates for interview by the Electricity Committee : 
Messrs. James Allan (West Ham), Geo. Claughton (Brighton), 
Alex. Murdoch (Fulham), Wm. Nairn (Clyde Valley Electrical Power 
Co.) H. F. J. Thompson (Battersea), Harry Webber (Keighley), 
Frank W. Whysall (Manchester) and A. E. Wilson (Bristol). 

Iltord.—The Urban Council have accepted the offer of the Boiler 
Air Bridges (Ltd. )to fit a boiler with their smoke-consuming apparatus. 
_ The name of the Electrical Apparatus Co. is to be added to the Council’s 
list of contractors for the supply of meters. 

Irvine.—The Council have approved the proposed agreement with 
Kilmarnock Corporation as to the supply of electricity in the burgh. 

By the arrangement Kilmarnock will supply consumers in Irvine, and 
the charge for private lighting in Irvine will be the same as in Kil- 
marnock, and if any facilities are given to consumers in Kilmarnock 
the same will be given in Irvine. The right to take over the Irvine 
section of the undertaking (at a valuation at the end of 21 years) is re- 
served to Irvine Council, | 

Llanfair.—A parish meeting is to be called in order to consider the 
question of adopting the Lighting and Watching Act. Electricity 
supply works are being erected at Melinddol, and clectric current 
Will be available by Oct. 31. The engineer is Mr. R. Edwards. 

. Nuneaton.— The Electricity Committee has adjourned the con- 
sideration of the question of giving a supply of current in Stocking- 
ford district. 

Southborough.—A sub-committee of three, with the consulting 
engineer (Mr. W. C. C. Hawtayne) has been appointed to consult 
with Tunbridge Wells Lighting Committee as to the terms upon 
Which the Corporation would supply electricity in bulk to South- 
borough. 


- — —- - + -— 


Stoke-on-Trent.—The Plant and Mains Sub-committee has bzon 
requested to formulate a scheme for the holding of an electrical 
exhibition in the borough. mo 


Torpoint.—The attempt to form a local company to ostablish 
electricity supply works has been abandoned for the present owing 
to insufficient local support. At the recent poll of tho ratepayera 
240 voted for electricity supply and 185 for gas, and as the gas lighting 
contract will be renewed by tho Council the district will probably 
have to wait for electricity supply for some timo. 


LIGHTING NOTES. 
Railway Station Lighting —Tho Joint Committee of the Perth 


general station have resolved to introduce electric light over tho 
whole area, and also to use electricity for the illumination of tho 
signals. Electric current is being supplied by the City Council. __ 

Tottenham.— The General Purposes Committee recommend tho 
Council to extend the period of the North Metropolitan Eleotric Power 
Company's agreement for arc lighting for three years, conditionally 
upon the Company agreeing to the Council's requirements that tho 
arc lamps are to be re-erected on both sides of all roads where centro 
poles are being replaced by side poles. 


TRACTION NOTES. 
TRAMWAYS AND LIGHT RAILWAYS. | 

Burnley.—The Tramways Committee propose to pay merit allow- 
ances to skilled workers of lony service at rate of 1s. per week extra 
for cach complete five years of service. | 

Colne.—The Corporation have applied to the Board of Trado for 
sanction to a loan of £2,774 in improving the tramway rolling stock. 

Glasgow.— During the year ended May 30 the Corporation tram- 
cars carried about 337,000,000 passengers, the car-miles run were 
24,400,000, and the revenue £1,078,000, against 311,480,000 pas- 
sengers, 23,335,000 car-miles and £1,007,652 in 1912-13. 

At the mecting of the Corporation last weck the chairman of the 
Tramways Committee (Mr. Kirkland), in moving the adoption of the 
minutes, said that the recommendations of incre wed wages or of 
reduction of hours applied practically to the whole of their employees, 
and would absorb about. £15,000 per annum. 

To the workshop staff the concessions meant £2,500 ; to the motormen 
and conductors, £5,800 (nearly £9,000 taken in conjunction with the 
increased wages agreed to two years ago); and to the permanent way 
men about £6,500. In regard to motormen and conductors he pointed 
out that while a year ago the Council decided on a maximum of 34s. per 
week and for the coming year 35s. per week, the Committee now recom- 
mended various increases in order that the men might sooner attain 
that maximum. They were not in that minute interfering with the 
maximum. ‘They were all aware of the success which had attended tke 
tramway undertaking, and he did not think there was a single membe vp 
of the Council who would not admit that at least some of the success—in 
fact, a great deal of it—was to be put down to the credit of the staff. 

As the tramways department now undertakes the third party risks 
incurred by the department, the general manager (Mr. James Dalrymple) 
has issued a memorandum to the motormen and conductors. The aim 
of the department at present is stated to be a ‘ safety campaign ” of the 
same kind as has been introduced in the cities of the United States of 
America. Mr. Dalrymple states that he is prepared to recommend that a 
proportion of any saving in the cost of mecting claims which may accrue 
through the efforts of motormen and conductors be distributed among 
them. The memorandum includes a number of recommendations with 
regard to the careful handling of the cars, particularly at stopping places, 

Huddersfleld. —The extension of the Corporation tramways from 
Elland to West Vale was opened for traffic on Friday last. The 
extension is about a mile in length, and it links up Huddersfield and 
Halifax. 


Light Railway Report.—The report of the proceedings of the 
Board of Trade up to the Dec. 31, 1913, and of the proceedings of 
the Light Railway Commissioners up to the same date has recently 
been issued. 

On Dec. 31, 1912, three orders were before the Board of Trade avait- 
ing confirmation ; one of these was confirmed in the following vear, one 
was withdrawn, and the remaining one is still under consideration. 
During 1913 11 fresh orders were submitted for confirmation to the 
Board by the Light Railways Commissioner. ‘The Board considered each 
order with special reference to the points mentioned in sec. 9 of the Act 
of 1896, and made such amendments in the orders as were deemed neces- 
sary. Six of the orders submitted during 1913 were confirmed in that 
year, making, with the one above referred to, a total number of seven 
orders; two have since been confirmed ; and the remaining orders are 
still under consideration. In no case did the Board refuse to confirm 
an order. ‘The orders confirmed in 1913 authorise about 6 miles of line, 
at an estimated cost of £81,457. Since the date of the last report the 
‘Treasury have conditionally promised a special advance under sec. 5 of 
the Act of 1896 (as amended by sec. 5 of the Act of 1912), not exceeding 
£45,000 towards the construction of the proposed Mid. Flintshire Light 
Railway, and also a special advance, not exceeding £12,625, towards 
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the construction of the proposed Fraserburgh and Rosehearty Light | 


Railway, in place of the grant of £17,413 previously promised in aid of 
the Jine as originally proposed to be constructed from Fraserburgh to 
New Aberdour. . 

In the accompanying report of the Light Railways Commissioners, it 
is pointed out that since 1896 there has been a total of 655 applications 
for light railway orders (including 113 applications for amending orders), 
and in respect of 429 applications (11 in 1913 and 418 in previous years) 
ordeis were submitted to the Board of Trade for confirmation ; 11 other 
applications (in respect of which orders are under settlement) have been 
approved and 209 have been rejected or withdrawn. In regard to two 
applications the decisions have been deferred and four new applications 
made in November last remain to be considered. 

Light Railways.—An application has been made by the Blackburn, 
Whalley & Padiham Light Railway Co., S. A. Curzon and H. J. 
White, for a Light Railway Order to receive powers granted and 
extend time limited by the Blackburn, Whalley and Padiham Light 
Railways Orders, 1901 and 1911, for compulsory purchase of lands 
for and the construction of light railways authorised by the said 
Orders, to authorise the incorporation of a company, &c. 

The East Kent Light Railways Co. have applied for an Order to 
authorise the construction of certain light railways in the County of 
Kent, and to apply to the said railways the provisions of the Hast 
Kent Light Railways Order, 1911, as amended by the East Kent 
Light Railways (Exteasions) Or lers, 1911 and 1912, &e. 


North London Railway.—It is reported that the British Westing- 
house Electric Mfg. Co. has secured a big contract from the L. & N.W. 
Railway Co. in connection with the electrification of the North 
London lines. l 

- Southend.— The Board of Trade have authorised the Council to 
borrow a further sum of £14,750, for laving down of double lines in 
lieu of single lines in certain thoroughfares and for the construction 
of the railway bridge over Thorpe Hall-avenue, &c. 


 TELEGRAPH AND TELEPHONE NOTES. 
Portsmouth Municipal Telephone Undertaking.—On June 1 the 


formal transfer of the Corporation telephone undertaking to the 
Post Office took place. The purchase of the undertaking is £35,000. 


Radiotelegraph Notes.— Once again the immense value of radio- 
telegraphy at sea has been brought close home to us. The inde- 
scribably terrible disaster to the great Canadian-Pacitie liner 
" Empress of Ireland " would have been many times more sad but 
for the assistance which her short-lived radio service rendered at the 
extreme moment. Although the vessel foundered within 17 minutes 
-of the collision with the `“ Storstad, there was just time to intimate 
by radio the exact location of the " “muress, that she was in grave 
distress and needed instant assistance. One cannot help thinking 
that had the *" Storstad " been similarly equipped more might have 
been done in the saving of valuable lives, as the radio service of thc 
“Empress” was extinguished almost as soon as it was started. 
Amongst the items of news in connection with this disaster it may 
be specially mentioned that Mr. Ferguson, the chief radio operator 
on the " Empress of Ireland," was saved by a lifeboat, and reached 
the “ Storstad.” A little later the " Lady Evelyn " came alonyside, 
and Ferguson boarded her, and was able to force an entry into her 
radio cabin through the window, and to establish communication 
with the Father Point station, and so to communicate all details of 
the disaster with which he was acquainted. Mr. Bamford, the junior 
radio operator of the "* Empress," who was also saved, is reported 
to have rendered good service with the rescue boats. 

There appears a likelihood that motor boats equipped for short- 
distance radio operation will shortly be provided for ocean liners, 

Several important. alterations to radio signalling at sea, to mect 
conditions of danger and emergency, are contemplated. The 
famous SOS signal is to be supplemented by TTT (repeated 10 
times at full power) as a special emergency warning, with the letters 
U,V,W and F as distinctive signals for other emergencies. By a 
bill which has been presented to Parliament by Mr. John Burns, 
President of the Board of Trade, a penalty for the misuse of any 
a nal will be a fine of £59, and non-response to a distress call will 
mean that the responsible party is guilty of a misdemeanour. 
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= EMPIRE NOTES. 
TERRIBILI CDU ALII I RU TRUM 


Austra'axia.— he Australien Mining Standard " says Branswick 
(Victoria) Council have decided that the wages of their eleetrie line- 
men (£2. Hls. a week) should be raised, in accordance with the award 
of the Arbitration Court, to £3 per week of 43 hours. 

Wanganui (N.Z.) Council are to spend £21,000 in electric tramway 
extensions, ? iclud ig a subway under the railway. 
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Napier (N.Z ) Council are about to borrow £16,000, of which £7,200 is 
required for the completion of the electrie supply works and the electric 


tramways now under construction in the borough, and £7,700 for exten- 


gions. 


South Africa.—The Municipality of Robertson, Cape Province, 
intend to take a poll of the ratepayers on the question of raising a 
loan of £10,000 for an electric lighting scheme. 


FOREIGN NOTES. 


Chili.—4A consular report from Coquimbo for 1913 says electricity 
competes with gas in the lighting of the provincial capital (La Serena), 
and in Coquimbo electricity is displacing coal and acetylene gas for 
street lighting, and seems likely to come into general use for house 
lighting. 


China.—A United States Consular report states that, whereas 10 
years ago the street railway and electric light were practically un- 
known in China, they are now adopted as fast as the Chinese ezn 
pay for them. 

Amongst the Chinese with money, principally in and about the foreign 
concessions, street railways and electric lighting are now flourishing. 
Only four cities in China have electric street railways, and of the four 
three—Hong Kong, Shanghai and Dalny—are only nominally in China. 
Mukden (Manchuria) has about 5 miles of track, on which horse cars are 
used, but it is proposed to electrify the line when the necessary funds 
can be secured, In Shanghai 51 miles can be travelled for the equivalent 
of 114. 

Finland.— It is announced that the Technical Committee appointed 
by the Senate to consider the question of the utilisation of the water- 
falls on the Vuoksa, in Finland, has declared against the grant of a 
concession to the St. Petersburg Electricity Transmission Co. fcr 
the erection near Kurmanpochiva of a power station of 360,000 u.r., 
and for the transmission of the energy to St. Petersburg. 

The committee states that it is impossible to grant the company 
exclusive rights to alienate the water power of private individuals, and 
also that it is undesirable to grant the company that part of Imatra which 


belongs to the Treasury. The committee also raise other objections and: 


point out errors made in the calculations submitted by the company. 


France.—A report from Brest says the Electric Power Company 
(established in 1912), opened a generating station, with an initial 
capacity of 2,500 kw. on July 1, 1903. 

The company, which has concessions for the communes of Brest, 
Lambézellee and St. Mare (including public lighting), supplies also St. 
Pierre-Quilbiznon, and is extending its supply to Landerneau. In July, 
1914, the capacity of the station will be increased to 5,500 kw. 

Mexico.—A consular report from Colima says the new (German: 
Mexican) Hvdro- Electric Co. has completed the transmission lin? 
from its proposed power station to the distributing station in the 
city of Colima. 

The first power station, about 20 miles from Colima, on the Tuxpan 


River, is expected to generate about 6,000 n.p. Under its concession the, 


company can erect two other power stations higher up the river. It is 
proposed to finance the undertaking in London. 


Russia.— The Council of Ministers has authorised the town of 
Nijni-Novgorod to borrow about £124,000 for an clectricity supply 
scheme for the town. All orders for material must be given to 

Russian firms, unless special authority to make purchases outside 
Russia is obtained from the Ministers. 

The “ Financier " states that at a recent meeting of St. Petersburg 
Council the question of the purchase of the illuminating concerns within 
its limits was considered. A report was submitted by a committee ap- 
pointed to consider the whole question in connection with the electric 
lighting of the capital. The conclusions of the committee were that the 
operations of the lighting companies were far from satisfactory, and that 
to improve and cheapen the supply of electric current it was necessary for 
the town to take the lizhting into its own hands, and to establish a munici- 
pal electric generatiny station or to purchase the electric concerns now in 
existence, ‘The city has the right to take them over in 1917, and this the 
committee thinks desirable even if for a time an annual payment were 
made exceeding the net profits received. The Council appointed another 
committee to further consider the situation, and allocated. 10,000 roubles 
for their usc. 


MISCELLANEOUS NOTES. 


Government Publieations.— The following have been issued during 
the past week :— 

Boiler Explosion Report, No. 2,289: Cast-iron Steam Pipe at Cyclops 
Works, Shetheld, 21d. ; Railway Accidents, Summary for the theres 
months ending December, 1913, Is. 6d. Electric Lighting Act: Special 
Reports, Iid. udlways Royal Commission: 2Uth Day's Evidence. 
ls. Id. Bills: Merchant Shipping Convention, 1s.; Registration of 
Firms, did. ; Nationalisation of Railways, 23d. Mines and Quarries 
form No. 6, 4d. Statutory Rules and Orders, 1914: No. 673. Explo- 
sion in Coal Mines Order, 13.5.14, 11d. ; No. 674, Swansea Corporation 
Light Railway, 13d. ;. No. 673, ditto, 11d. ; No. 672, ditto, and Tram- 
ways, lid. ; No. 670, Aberdare Urban District Tramways, lèd. 
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Guide to Patents.—Messrs. J. S. Withers & Spooner, chartered 
patent egents, Staple House, 51-2, Chancery-lane, W.C., have recently 
issued the 7th edition of their Guide to Patents, Trade Marks and 
Designs. 

The Guide contains some 40 pages of sound and useful in ormation, 
written in a clear and somewhat popular style, explaining the elementary 
steps necessary to be taken in order to protest inventions and to register 
trade marks and designs. Inventors and engineers who are directly 
or indirectly interested in patents will find some useful hints in the guide 
which also gives particulars of the eost ot obtaining protection in foreign 
countries, 

Loans for Business.—It is an axicm among business men that the 
third year of trade is the most critical, and the late Samuel Wilson 
no doubt had this fact in mind when he originated the important 
bequest which provides for the locning of sums ranging from £100 


M 


TENDERS 


ST TT 


Rotary Coxverters and Frequency Changers. 

The Agent-General for VICTORIA is prepared to receive teucers 
for the supply, celivery and erection in Melbourne of Rotary 
Converters znd Frequency Changers, for use in connection with 
the clectrification of the Melbourne Suburban Railways. Speci- 
fication and form of tender from the consulting engineers, 
Messrs. Merz & MeLellan, 32, Victoria-street, Westminster, 
S.W., and tenders must be delivered at the office of the Agent- 
Ceneral, Melbourne-place, Strand, W.C., by noon July 6. See 
aio an adveriisemeut, 


Cooling Towers. 

Tenders are invited by the Electricity Department of thc 
County Borough of WOLVERHAMPTON for the supply and cree- 
tion of Condensing Water Cooling Towers. Specification and 
form of tender from the chief engineer and general manaver, 
Mr. S. T. Allen, M.L.E.F. Tenders to the Chairman, Elec- 
tricity Committee, Town Hell, Wolverhampton, by June 30. 
See advertisement. 


Water Tube Eoilers. 

St. Pancras (London) Borough Council invite tenders for 
large Water Tube Boilers. Copies of specification, conditions 
of contract and form of tender from the electricity department 
offces, 57, Pratt-street, Camden Town, N.W., and tenders to 
the town clerk (Mr. €. H. F. Barrett), Town Hall, Pancras-road, 
N.W., by noon June 25. See an adver:isement. 


Telegraph and Telephone Material. 

Tenders are invited for the supply of Telegraph and Telephone 
Material to the Postmaster-General's Department in HOBART 
(Tasmania) and PERTH. (Western Australia) Tender forms, 
specifications, &c, may be obtained at the Commonwealth 
Oflice, 72, Victoria-street, London, S.W. Particulars of the 
naterial required and ihe dates for the recei pt of tenders are given 
in an advertisement. 

Tenders will be received by the Deputy Postmaster-General 
Melbourne, until 3 pm. June 30 for supply of 95 c.b. Switch- 
hoards (Schedule 1,044); and until 3 p.m. July 7 for the 
supply of Zines, Leads, Coppers and other Battery Materials 
(Schedule 1,037). Tenderers if not resident in Australia must 
name an agcnt in Australia. 

Tenders will Le received by the Deputy Postmaster-General, 
MELBOURNE, until noon July 7 for 70 tons g.i. and Steel Wire 
and 10,£00 Jointing Sleeves and Telephone Switchboard Parts. 
Specifications from Deputy Postmaster-General, Melbourne. 


Transformers. 

LerDs City Council invite tenders for single-phase 2,000 and 
6,600-volt and Scott connected Transformers of the air-cooled 
type, with a total capacity of 20,000 k.v.a., delivered over a 
period not exceeding three years. Specification, &c., from the 
maneger of the electric lighting department, Mr. C. Nelson 
Hetford, 1, Whitehall-road, Leeds, and tenders to the town 
clerk, Sir Robert E. Fox, Town Hall, Leeds, by 11 a.m. June 29, 


Tramway Censtructicn. 
Doncaster Electricity and Tramways Committee require 
tenders by noon June 22 for the construction of Light Railway 
Extensions. Specifications, &c., from the Burough Engineer. 


to £300 to young men who have carried on business for one year and 
not more than three years in the City of London or within 5 miles 
thereof. The loans are granted for five years upon unquestionable 
personal security being provided. Particulars may be obtained 
from the Clerk of Wilson's Trust, Chamber of London, Guildhall. 

Outing.— To celebrate the 21st anniversary of the establishment 
of the Newcastle branch, Messrs. Siemens Bros. Dynamo Works 
(Ltd.) entertained the staff of the Newcastle branch, with their wives 
and families, at Rothbury on May 23. The guests were conveyed 
in motor vehicles to Rothbury, where dinner was provided. A 
whist drive was substituted for out-door sports in the afternoon, 
because of the inclemency of the weather, but a few of the sports 
events were carried out in the evening, and an enjoyable day was 
spent. 


TUUM 


INVITED. 
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Steam Turbines, Boilers, Mechanical Stokers, Economisers, &c. 
Leens City Council invite tenders for six Water-tu»o Boilers, 
12 Mechanical Stokers, Six Economisers, Three Induced Drauzh: 
Plants and Accessories, General conditions, &c., fro:n the mana- 
ger of the Electric Lighting Department, Mr. C. Nelson Hefford, 
and tenders to Sir Robt. E. Fox, Town Hall, Leeds, by 11 a.m. 
June 10. 


LEEps City Council also invite tenders for Motor Driven In- 
duced Draught Plant, capable of dealing with 230,000 c.f. of hot 
gases per min. Specifications, &c., from Mr. C. Nelson Hefford, and 
tenders to Sir Robt. E. Fox, Town Hall, Leeds, by 1I a.m. June L0. 


Hampsteap (London) Council require tenders by 10 a.m. 
June 11 for a 1,500 kw. Turbo-Alternator, Barometric Jet Con. 
denser and Pipework and Cooling Tower and Tanks. Speci- 
fication, &c., from the Chief Engineer and Manager, Electricity 
Works, Lithos-road, l'inchley-road, N.W. 


Tenders will be received until 4 p.m. of Thursday, Aug. 6, 
at the Town Clerk's oftice, AUCKLAND, N.Z., for the supply and 
erection in the City Council power station of three 750 kw. 
d.c. Mixed Pressure Turbo-generators and one 1,500 kw. Three- 
phase Turbo-generator, Auxiliary Plant and Sub.station Equip- 
ment. Specifications, &c. from tho consulting engincers, Messrs. 
Preece, Cardew & Snell, 8, Queen Anne's Gate, London, S.W. 


Danrronp Urban Council require tenders by noon June 15 
for 500 kw. high-pressure Steam Turbine, direct-coupled to 
three-phase a.c. Generator, with Surface Condenser, Pumps, Air 
Filter, Transformer, &c. Specification, &c., from the Clerk. 


Harrocate Electricity Committee require tenders for supply 
of an Economiser of 238 pipes in three banks of cieht pipes 
wide. Tenders to the Borough Electrical Engineer by June 22. 


Feed Pump, Tanks, Pipework, &c. 
Luss Electricity Committee require tenders by noon 
June 25 for Feed Pump, Tanks, Pipework, &c., for their Pireon 
House generating station. Specification, &e., from the City 
Electrical Engineer. i 


Telpherage Plant. 
BATTERSEA (London) Council want tenders by noon June 21 
for Coal Telpherage Plant. Specification, &c., from the Elce- 
trical Engineer, Lombard-road, Battersea. 


Switchgear. 
'" SWANSEA Corporation want tenders by June 25 for Main 
Generating Station elit. and Lt. Switchyear, Specitication, 
&e., from the Borough Electrical Engineer, 


Trailer Cars, &c. 
Loxpon County Council require tenders by 11 à m. June 23 
for supply of 50, 100 cv 150 Trailer Cars and the equipment of 
200 existing. Electrie Motor Cars with Couplers and Traction 
Gear for drawing trailers. Specifications, &e., on and after 
June 3 from the Clerk, County Hall, Spring-eardens, S.W. 


Public Lighting. 
Firms willing to undertake the electric lighting of GREAT 
TORRINGTON (N. Devon) are requested to communicate with Mr. 
Geo. M. Doe, Solicitor, Great Torrington. 
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Meters, Demand Indicators, Tíme Switches and Carbons. 

. The Electricity Supply Committee of SrEPXEY (London) 
Dorough Council invite tenders (by noon, June 11), for supply 
during period ending June 30, 1917, of Ampere-hour Meters, 

. Demand Indicators and Time Switches, and during the period 
ending June 30, 1915, of Arc Lamp Carbons. Specitications, 
&c., from the borough electrical engincer and manager, Mr. Wm. 
C. P. Tapper, 27, Osborn-street, Whitechapel, E. 


Wiring, &c. 
MANCHESTER Education Co:nmittes want tenders by Juno 10 
for wiring Soss Moss special school, Warford. Specification 
from the Education Offices, Deansgate, Manche ster. 


Cables and Conduits. 
WarLTrHAMsTOW Urban Council require tenders by noon 
June 12 for c.h.t. Cable and Stoneware Conduits. Specification, 
&c., from Mr. G. R. Spurr, Electricity Works, Walthamstow. 


STrockTON-oN-TExs Corporation require teaders by June 12 
for supply of 1,524 yds. of ''hree-core c.h.t. Lead-covered Cable. 
Specification, &c., from the Borough Electrical Engineer. 


Boiler, Motor, &c. 

Mertuyr Trovit Corporation want tenders by June 8 for 
the supply and fixing of a Boiler and Electric Motor for altera- 
tion of laundry machinery at Mardy Isolation Hospital. Forms 
of tender, &c., from the Borough Engineer. 


Battery, Booster, Switchboard, &c. 
STRETFORD Urban Council require. tenders by June 15 for 
Lighting Battery, Booster, Switchboard, &c. Specifications, 
&c., from the Resident Engineer, Electricity Werks, Stretford. 


Booster Set. 

Tenders are invited by the NEw SoutH WALEs Goverament 
Railways and Tramways Department for supply of a Booster 
Set (with accessories) for charging a battery of 238 cells. Speci- 
fication, &c., from the office of the Electrical Engineer, 61, 
Hunter-street, Sydney, N.S.W., on payment of 23. 6d. Tenders 
to the Chief Commissioner for Railways and Tramways, Phillip- 
street, Sydney, by noon July 8 Local representation is neces- 
sary. 


Electrical and General Stores. | 
Sypney (N.S.W.) City Council require tenders by 3 p.m. 
July 20 for Arc Lamp Carbons, Box Compound, Meters, 
m.d. Indicators. Specifications from the City Electrical Engineer. 


Generating Plant, Switchboard, Battery, Meters, &3. 
WORCESTER (Cape Province) Council require tenders by noon 
July 15 for buildings, two 60 m.p. Turbo-generators, 70 n.p. 
Oil Engine Set, Booster, Switehboard, Battery, Transmission 
Lines, Meters, House Wiring, &c. Speciticationsfrom the Town 
Clerk, or ‘-om Prof. Bohle, 25, Rosmead-avenue, Cape Town. 


Chassis for Electric Van, and Electric Motor Car. 

WELLINGTON (N.Z.) Council require tenders by 4 p.m. July 9 
for the supply and delivery of an electric chassis for a 2,000 Ib. 
parcels delivery van, and an electric motor car for the Tramways 
Department. Specifications from the Tramways and Electrical 
Engincer, Harris-strect, Wellington (deposit £1. 1s. in each case). 


Tramway Construction, Sub-station Equipment and Tramears. 

New PLYMOUTH (N.Z.) Borough Council require tenders by 
10 a.m. July 27 for the following contracts in connection with 
the Councils overhead trolley tramway undertaking: Over- 
head Wiring and Permanent Way (5 route-miles), Sub-station 
Equipment, including Converting Plant, Battery, Automatic 
Reversible Booster, &c., and Six Cars with Trucks and Equip- 
ment. Specitications, &c., from the Town Clerx. 


Electric Cranes. 
The VicToRIAN RAILWAY COMMISSIONERS require tenders by 


lla.m. Aug. 26 for the Manufacture and Supply of Electric 
Cranes for the Ballarat and Bendigo workshops (contract No. 
25,756). Particulars at the Contractor's Room, Spencer-strect, 
Melbourne, or at oftice of Agent-General for Victoria in London. 

Tenders will be opencd on June 26 at the offices of the Junta 
de Obras del Puerto de Huelva for the supply of two Electric 
Portal Cranes, each with a lifting power of 5 tons, and revolving 
platforms. The first competition will be confined to Spanish 
manufacture, but, if no decision is arrived at, a second com- 
petition, in which a foreign product may be accepted, will then 
take place. Spanish products will have a 10 per cent, preference, 
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TENDERS RECEIVED AND ACCEPTED. = 
UPI 


Borrox.—The Electricity Committee have accepted the tender 
of Chadburn's Ship Telegraph Co. for sub-station signalling gear, 
and that of Herbert Morris (Ltd.) for workshop crane. 


LrvTrox.—The Urban Council has entered into contracts with 
Venner & Co., the Electrical Apparatus Co., and the British Thomson- 
Houston Co., for the annual supply of ordinary meters; with 
Venner & Co., and tho British Insulated and Helsby Cables for slot 
meters. 

MarvEnN.— The Urban Council have accepted the following tenders: 

Belliss & Morcom, steam engine; British Westinghouse Electric & 
Mfg. Co., alternator, exciter, &c.; M. Wilesmith, brickwork and 
foundations, 

Osram Lamrs.—The tender of the General Electric Co. has been 
accepted by the Comptroller of Stores of the G.P.O. for the supply 
of all types of Osram Lamps. : 

SouTiiwARK (LONDON).—The Electric Light Committee has 
accepted the tender of the Electrical Engineering and Equipment 
Co. at £163. 2s. 6d. for 110 vds. of 0:5 and 110 yds. of 0:3 cable. 
(15 tenders were received, the prices ranging from that accepted to 
£223.) 

TuxnarpGE WELLS.—The tender of the British Thomson-Houston 
Co. (at £3,181. 103.) is recommended for acceptance for the supply of 
a 300 kw. steam alternator and condensing plant. 

WIMBLEDON.—The Council are recommended to accept the offer 
of Ed. Bennis & Co. (at £108) for the supply of two chain grate stokers. 

ScHOOL LIGHTING.— Hastings Education Committee have accepted 
the tender of G. Te ster for wiring four schools, at £81. 7s. 

Merthyr Board of Guardians received nine tenders (varying fro: 
£303 to £538. 6s.) for wiring their training school, and that of the 
Aberdare Electrical Co. (at £342. 16s.) has been accepted. 

FALKIRK.— Chamberlain & Hookham have received the contract 
for d.c. meters for the coming year. 

Commonwealth Contracts.— The following contracts have been 


placed by the Australian Postmaster-Gencral’s Department :— 
Queensland. ~Westorn Elsctric Co.. carbon shot £3. 10s., coils £9. 17s. lld., cords 

£479. 133., rec:ivers £15. 165. 81, ; British Insulated & H:lsby Cables. cable £1.025. 7s. 3d ; 

W. T. H:nlzy's Telegraph Works Co., cable £66; J. Paton & Co.. terminal clocks, 

£105. 43. 81., coils £19. 83. 31., mizro-tslephones £183. 145. 23., t:lephonss £2.772. 10s. 

y RE Bros. Dynamo Works, dry calls £52. 1s. 8d.; A. J. Todd & ©., 
itto £175. 
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PATENT RECORD. 
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SPECIFICATIONS PUBLISHED. 


T he following abstract from some of the specifications recently published have been 
Specially compiled by Messrs. MEWBURN, ELLIS & PRYOR, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets after the title, 


1913 SPZCIFICATIONS. 

3,103 RADIO SIGNAL Co., SageHARD & McKecunig. Wireless tzlegraph, telephone or 
submarine sound-signalling syst2ms. 

5,558 Rated. Gas-d2t-cting apparatus for portabl? cl:ctric hand lamps. 

7.355 LONGFORD, LONGFORD & CLARK. Sparking plugs. (20/9/13.) 

7.784 ALLGSMBINE Ecexrricitats Ges. Dynamo-al:ctric machines. (2/4/12.) 

7,825 British INSULATED & Herssy CABLES (Ltp.), MobaEY, ASTLEY & SAUNDERSON. 
Electrical conductors and supporting means for same. 

10,396 KNABL, GREENWALD & Farzan, Elsctrically-op-rat:d diaphragm signal horns. 
(Cognat: application 24.907.123.) 

10.416 RAILINGS & GARRARD.  El:ctric motor control apparatus. 

10,608 ALLGEMEINE ELEXKTRICITATS Gs3. Windings of dyaamo-electric machines and 
other electrical apparatus. (3,/5/12.) 

10,717 Pace & K&tLuM. Electric switch opzrating mechanism and the like for causing 
tà? actuation of signals on moving objects, 

10,854 JOHNSON. "Jelephone cxzhang? system. 

10,918 EUER THoMsoN-HousroN Co. (General El:ctric Co.) Incandescent electric 
amps. 

Relates to incandesc:nt electric lamps. Tho filament is of tungsten or like refrac- 
tory mat:rial of larg? cross scction or conc:ntrat:d form, in a vapour of low heat 
conductivity such as nitrogen at high pressure, so that a much higher temperature is 
possibl* than in a vacuum lamp. A deposit chamber is provided for vapours prc* 
duc:d during the operation, and the filament is spiral. 

10,919 E THOMSON-Houston Co. & TaAvLoR. Windings for Cyaamo elsctric 
machines. 

10,987 Ryan & Brown.  Devizss for szcuring contact with the earth at sp:cifisd depths 
fot elsctric testing purposes. 

11,106 Marconis WIRELESS TELEGRAPH Co. & Ryan. Wireless t:legraphy. 

11,240 BRITISH THOMsON-Houston Co. (General Electric Co.) High-frequoncy 
dynamo-zlectric machine. 

11.847 Watrmann & Tupor AccumuLATor Co. Welding of rail jcints. 

13,308 Forster. Ebctro-mazn:tic friction couplings. (8/6/12) 

15.348 Bey. El:ctrically-illuminated letters. 

15,643 Honvsson. Wiring of electric lighting installaticns. 

15,968 EVERSHED & VICNOLES (I-TD.), CLARK & Sznior. Contact dzvices for eloctrical 
testing purposes. 

16.684 SasLoN. Electric batt2rizs and accumulators. 

18,900 Joyce ote Detachable desk for use with a table tzlephone or other suitadl> 


support. 
19,782 RaABBiDoE, Solution for use in lead-accumulator cells. (2/9/12.) 


I Y 


THE ELECTRICIAN, JUNE 5, 1914. 


pa — —I—H— Ó—AÍ« 


19,838 JouauN Kremenezky (Firm of). Machines for sealing supporting wircs into th 
beads of the glass rods of metal filament elzctric incandescent lamps. (16/4/13.) 

21.143 STEPHENSON. Voitmeter. (Convention dat? not grant?d.) 

25046 BLoxHAM. (Robert Bosch, firm of.) Electrical regulating devices. 

25.180 T. H. GOLDSCHMIDT ÁkT.-GEs. Welding of rails. (28,3/13.) 

26,684 Western ErEcrRIC Co. (Woodward, acting for West:rn Electric Co.) Insu- 
lat:d el:ctric conductors. 

27,988 Cumont. Arrang:ments for starting and regulating direct-current el:ctric motors. 
(Divided application on 7,983/13, April 4. Addition to 8,108/12.) 

22,418 E (Sodium Prec:ss Co.) El:ctrolytic furnac:s for th» production of light 
metals. 

Relat’s to el:ctric furnac:s for the production of metals lighter than their fuscd 
salts which serve as cl:ctrolyt:s. It is sought to obviat2 the disadvantagscus mag- 
netic eff:cts of the current from the ancde dipping under the cathcde curtain by 
providing the cathode with an outer envelope or curtain projecting downwardly to 
serv? as a passag? for the currents passing thrcugh the electrclyt2 to the cathcde, 
thus making it parallel to the desc:nding currcr.ts cn the inner cathcde ard neutral- 
ising its negative effect. 

494'/8 Kenr & Lauritzen. (Firm of.) El:ctrical relays. (27/2/13.) 


1914 SPECIFICATIONS, 
91 HotHam & Witson. M:ans for intermittently cstablishine an cl:ctric circuit for 
indicating or recording the level of liquids or for other purposes. 
97) HrzELBERGER. & New British Ever-Reapy Co. Switch:s for cl.ctric hand 
lamps and the like. 
3,992 Porves. Portabl: el:ctiic batt:ry lamps. 
$.535 LEiMBACH. Wirel:ss t:l:igraphy. (4/3/13.) ; 
Realt:s to wireless t:l:gzaphy in the interior of the earth. Freezing tubes. which 
tind rinsulation from underground wat:r possible are used as ant:nnæ. 
6,974 Kettering & CuRvsT. Electric starting and ignition syst:ms for int:rnal- 
combustion enginzs. (20/11/12. Divided application on 7,545/13. March 31.) 


APPLICATIONS FOR PATENTS. 


Nota.—The undermentioned Applications (except those marked +) are not open to 
public inspection until after acceptance of Comvlete Specifications. Those marked * are 
open to inspection 12 months after the date attached to them, if they have nct beer published 
previously in the ordinary course. Names within parenthesis are those of commuricators 
of inventions. When complete Specification accompanies application an asterisk is affixed, 


March 18, 1914. 

6,823 Hanser. Electric mak2, break or short-circuiting key. 

6,326 BrusH ELECTRICAL ENGINEERING CO. & Heastis. Building up loops la wiadiaz 
conductors of electrical machin:ry. 

6.853 Owen & DAMEv. Incandesc:nt electric lamps, 

6,865 HISHFIELD. Electrical treatment of ores. 

6,857 Corie. Combined mechanical support and ebctrizil conaction for elzctric fans. 

6,869 Fraser. Combined electric machin? suitable for starting int.rnal-combustion 
engines and generating electrical energy when driven as a dynamo. 

6,892 Siemens & HaLske Axr.GEs. Automatiz coia-fr;ed devic.s for automatic 
telephone installations. | (24/7/13, Germany.)* 

6913 Reap. El:ctrical g2nzrating and control syst-ms. 


March 19, 1914. 

6928 Brown. Controlling el:ctric circuits. i 

6,939 Burton & May. Int:rlockiang safety bolt for switchboard cubicl.s, switchboard 
cises, and the like. 

6,953 Garones. El:ctrical relay apparatus. : 

6,97) Craic. Silznt and balanced el:ctro-magn: tic ct»p-by-st»p driving cr synchrzoniz- 
112 mezaanism.* 

6.977 GLYN. Overhead trolley wires and the like syst: m of elzctric traction. 

6932 BigNHBIM. Electric bells. 

6,992 Heins & Wiro.  El:ctriz ignition syst2ms for iat: rnal-combustion cngin:s. 
(19,313, U.S.)* 

6,995 ELextro-Osmose Axt.-Ges. R:moval of wat:r from organic or inorganic 
substanc:s. (21/7/13, Germany. Addition to 6.993/14.)* 

7037 B.T.-H. Co. (A.E.G., Gormany.! Regulators for electric circuits. 

7.003 Suamaring Sianal Co. & Evans. Submarine souad-sizaalliag apparatus. 

7019 Benn. Train siznal syst:ms.* 

7,026 GRIMsTON. T.l:phon? numb:r recorders. 


March 20, 1914. 
702) Jost.sen. Portabl>electric-battery lamps for us» In min:s and lik? purposes. 
7046 Perry & Forore>. Tumbler switches. 
7.048 Srorr. Haul-off pulleys of wire-covering macain:s.* 
7073 Manver. Pocket and other cl:ctriz flash-lizht batteri:s. 
7083 Leitner. Dynamos. 
7,03 Lettngr. Daviz: for controlling and regulating electric circuits. 


March 21, 1914. 

7.131 Craven. Pluz for t*lephon? switchboards and th like. d 

7437 DavipsoN, jun. Electric self-switch:d light and clictric windlezs alarm for 
attacaing to any clock. 

7.145 Hawkes, Heatiaz-2lements of el:ctric stoves and the lize. 

2165 Luttey, Fittiags for electric lamps." 

72 Sritte. Teleszraphor t.lsphona relay.’ 

72) Sruüig  El:ctrizil connzction for el:ctric relay.* 

7.22 Stitte. Transmitting sounds elzctrically.* 

7.2)3 SIEMENS Bros. & Co. & PetitHory. (Si>mens & Halske Akt.-G:s., G-rmany.) 
Number instruments for automatic tilephones syst:ms.* 

7,214 McREvNoLDs. Trolley or collector wheels for el:ctrizity. . 

2215 CowrER-CotEs. Proc?ss for electro-plating iron and st2el plates and the lix». 

7.216 Cowrga-CoLEs. Electrolytica'ly coating iron and stel plates with other metals. 

7,213 B2TULANDBR AUTOMATIC TELEPHONS Co. & BsYANT. Electrical impulse trans- 


rittors and tho lits:. 
March 23, 1914. 
7.241 Joan Davis & Son (DERBY) & Davis. Siznalling-apparatus. 
2257 WitLiAMs, Duplex wireless or multiplex wireless telegraphy or tcl: pheny. 
7265 Zeapan. Electrizal burglar alarms. (25;3;13. G:rmany.)* 
7.274 BisotiNt & Rigoni. El:ctrostatic s2parators.* 
7,293 Benjamin. Electric-lamp sockets. (11/4/13, U.S.)* 
x Weissmann. Tubular support for el:ctric luminous signs. (31/3/13, Franc:.)* 
318 Potten & IsHERWooD. Indicators and order t*legraphs. 
7,327 Siemans & HatskE AKT.-Ozs. Aoparatus for supervising tzlzphon2 excianges 
working on a semi-automatic syst:m. (25/3/13, G.rmany.)* 
7331 GRAHAM, Telephone syst2ms.°® ` 
7,335 Maitre & Mastin. Electromaziztis m2ans for vioratiaz piano-ztrin32 and ta? 


ike. 
7312 KzuxaRD, Eloctriz motors. 
March 24, 1914. 

7416 Cooper. Electrical heaters, i 
44) Turner. Controlling electric or other lizhting syst:ms by m2ans of tà: action of 
Pis a s?l:nium or other light sensitive cll. 
i 1 Girarozau. Automatic regulation of electric arcs. (1/4/13. Bilgium)* 
454 Pw & Figtozr. Unspillabl: valve for portabl: batterizs with liquid 

el:ctrolyt2, i 
e Pearson & Figtpgr. Spring t:rminal for electric batt:ri;s. — — 
495 Kerrazins & Curyst. Selective electrical distribution. (Divided apzlization on 
7459 eee e c oar 
NC32.. Reiaforeoid-conzzet? telezraph or t:lephoa? pola. in 
743 Auiczaeine ELgxraicitats-G23, Rogilatiag-devis.s for pumgs (23/3/13, 


G.rmany.)* 
Marci 25, 1214. 
269 Grarzz, Electric lam. 
230 Gezzy, Telephons switz?s, : ici 
92 Sarra, Electric e»nzrators for ligntiag mozhanically-prop:lisd véhicie3. 


| 
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7,544 SzHARRER & FgouMON. Casing; for electric cables or pipzs conveying illuminat- 
ing gasor otà:r fluid. i i 


7,543 TavLog. R:duziag tz frequency of an electric current by means of static trans: 


formers. 

7.552 HUTSCHLER & ORDON. 
7,565 KRAMER. El:ctrical 
O:rmany.)* 

7,570 INTERNATIONAL Exectric Co. (Akt.-G:s. Mix & Gznest, Gcrmany.) Crypto- 

graphic typ2writing-machines. , 
7.579 Hunt & Gippzn.  Elzctrolytic recovery of zinc frem soluticrs cf zinc sulphate. 
7.581 B.T.-H. Co. (G.E. Co., U.S.) Pump valves. 
7.585 WILKINSON. Switches for tramways and the like.* 
7,583 J. Srone & Co. & DARxER. Dynamoc-electric generators. 
7,59) J. Sronz & Co. & Darxer. Dynamo-electric machines. 


March 26, 1914. 
18 EpwAR2s & PHILLIPS, jun. Holders for incand:ec:nt cl:ctric lamps. 
77 CoLLINSON. El:ctrical resistancis. 
82 B.T.-H.Co. (A.E.G..G:rmany.) Incandescint el: ctric lamps. 
,684 SIEMENS-ScHUCKERTWERXE O.M.p.H. Synchronizing retary ard ca:cadc ccn. 
verters. (16,4;13, G-rmany.)* 


El:ctric switcn.® 


driving-mecaanism for  talking-mzchin:s. 


(7/5/13, Gi:rmany.)* : A 
7,692 Maitre & Martin. Contact-brsak:r d:vic? for electrcmagnetic vitratir.g 
mombers.* 
7.694 Tarog. S:lfcxcitiag hizh-frequency mzchinz.* 
7696 Cook. Incand:sc?nt electric lamps. 
7,701 MiLL28, Portabl: transmitters for wireless t:lcgragly. 


March 27. 1914. 
7.717 LinGARD. Foolproof and safety automatic c.ll-z:zrging switch and hold:r for 
recharging accumulators and th» like. 
7.73 WuiTE & Parsons. El-ctricalszlective syst me. 
2.746 Fox. Combinzd dynamo-:lictric generator and cl:ctric metor. 
7,760 HERZINGER. M:morandum boards fcr use in ccnn:ction with telephones erc the 
manufacture th:reof.* 
7.766 HocHsTAEDTER. Electrizilcoaductors. (27/3/13, U.S.)* 
7,774 SPENCER. Suspending arc lamps and otaer articles. 
7,779 SIEMENS Bros. Dynamo Works, Bramisy & Wisoom, Com mutators fcr dyncmc- 
el:ctric machinss.* | : 
7,783 Leitner. Dynamo-mac'iin:s. 
7,788 Bucky. Deviz? for obtaining Róatzon-ray expozur:s. 
7/4/13, G:rmary )* 
7.792 AvRTON. Arc-lieht carbons. 
7.815 ALEXANDER. Electric-lamp fittiags. f 
7,819 HorPs & LopGE SparKINS PLus Co. Pluz-and-socket contacts for clectrica] 
circuits, 
7.820 B.T.-H.Co. (G.E.Co.,U.S.) Contrifuzal compressors, pumps, and the like. _ 
7,821 Sionat C.M.B.H. Subaqu:ous electrical driving of machines using or generating 
hydraulic pr:scur>. (29/3/13, G:rmany.)® 
March 23, 1914. 
842 Martin. Elcctrical h:atzrs. 
851 EbpwARD Hotme & Co. & HotMg.  El:ctricilly-op:rated crancs and like machinery. 
854 Simplex Conouits. LTD.. & WATERHOUSE. Elzctric-leht fittings Mx. 
8 SIEMENS-SCHUCKERTWERKE C.M.B.H. Apparatus for diminishing the air fricticn 
in el:ctric machines having flywheels. (29/3/13. G2rmany.)* 
2 7.884 & 7,885 Wiris& Sykes, Electrical insulation. 
900 Joyce & SPAGNOLETTI. Controlling switches for electric circuits. 
97 Western ELECTRIC Co. (West:rn El:ctric Co., U.S.) Opzrating electric tontrol 
m:chanisms for printing t:l:graphs and the like.* 
921 Brtoxozt. Proc:ss of lizhting by mzans of synchronised int:rmitt:nt clectric 
arc. (1/4/13. B:lgium.)" 
7.922 Sykes. Microphones especially suitable for use in radio-tcleplcny. 
7.925 CowrER-CorEs. Elsctro-deposition of metals. 
7.926 Macnit, X-ray ginzrators." " 
7,932 ScHERBIUS. Conversion or transformaticn of electric current. (Addition to 
. 24306,13. 29/3/13. Girmany.}* 
7,938 Dzsrz35AILLES. El ctric inztallations. (29/3/13, B:lgium.)* 
March 30, 1914. 
7.974 PRiTCHARD. Telephone transmitter. 
7.975 F&ENCH, Electrical heaters. 
7.984 Romer, Single-line intzrcommunication t:lephene syst: ms and apparatus thercof. 
8.010 CHEBROU & Lemp. Elsctric switchcs.* 
8.019 Quain.  Ekctric h:ct:rs. . 
8.021 Kemr & LAURITzEN. Transformation of cl:ctrical alt:rnating currents into scund 
wav:s. (29;3,13, D:nmark.)* 
8,088 Hart. Switches. (1/4,13, U.S.)* 
8.042 B.T.-H. Co. (G.E. Co., US) Vapour electric devices. 
8.049 Comer. Transmitt:rs. (31,3. 13. U.S.)* 
8,052 WirHsPs. (Charl:z O. Sander, U.S.) El:ctric recerd:rs.® 


March 31, 1914. 
058 Turton. Shade rine remover for removing the shades frem ek ctric lamp holders. 
002 McGEccH.  Prct:ctive casing fer clsctric cables. 


(Addition to 2,815/14. 
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118 HATFIELD & HockHam.  El:ctrolytic meters. 

131 Tupor AccumMuLATOR Co. (Lorenz Lucas, Germany.) El:ctric zccumulators.* 

135 Smith & Owen. Attachmentofclectrical conduit tubes to Junction pieces. 

138 HapLEv. Compositicn of matt:rs to be uscd as an insulating ccmpound.* 

145 KEPPEL. El:ctric incand:sc:nt lamps.* 

.146 GRIssoN. Instrument fcr measuring Rontg:n rays. (254/13, G:rmany.)* 

8,147 Grisson. Cooling device for thecl.ctrcdes cf vacuum tubcs particularly Rontgen 
tubes. (14.10,13, G:rmany.)® 

8148 Leitner. Dynamo Mochín:s. . 

8,165 SUMNER. El:ctrolytíc apperctus fcr preparing ccluticns for bl:aching and other 
purpo3zs. 

8,173 B.T.-H. Co., CLrousi & Wuircuga, Prot:ction cf alt:rncting-current clectric 
g:nerators, rotary converters and the like. 

8.174 B T-H. Co. (&.E.G.. G:rmany.) El:ctric lamps. 

8.178 NEWTON & NEwroN Broz. Automatic start:rs for dynamc-lectric machines.” 

8,181 PrLEUEL & Orsasow. Arranging induction coils for loading duplicatable double 
t:l=phon2 lines worked on ta: Pupin system. (13/5/13, Sweden.)* 

8,185 Preyer & OrssoN. Arranging induction coils for loading duplicatable double 
ov:rhead telzphon> lins worked on tà? Pupin system. (9/5/13, Sweden.)* 

Aoril 1. 1914. 

8.18) Srizx. Stirt rs aad combined starter regulators for elzctric motors. 

8.221 Otto & Harmston. Power transmission mzchanism. —— ] 

8.218 PRUSS3MAYER. El:ctric self-starter for intzrnal-combustion engines. 

8,221 MANDER. Electric flashinz and coastant contact combined switches for pccket 
and dry flash batteries. i 

0,225 W. PHILipson, T. W. H. Patiipson & P. C. PaiLirson, Life guards for tramcars 
and the lik». - 

8.239 ALDENDORFF. T.lpuon?systsm. (Addition to 2,530/14.) 

8,253 Sig«gus-Szuuc«ERTWZRX3 G.m.3.H. Polyphas:-commutator electric machines 
(3/4/13, Girmany.)* eras ds 

8.23) Arno. Periodizal intorrupter for electris circuits.* er 

8,2235 Waucaorz & Srorazarv& Pirr. Safety devices for el:ctrizal winding mechanism. 

April 2, 1914. 

8.312 Zeiss. Tel:metirs. (23/4/13, Germany.)* 

8.327 PAvNE & BristoL TRAwwAYS & CARRIAGE Co. Control apparatus for multiple 
sped g2a 

8,335 HawortTa. 

the like, 
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MUNICIPAL ACCOUNTS. 
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Blackburn.—-The accounts of the electricity department for the 
year ended March 25 show capital expenditure £318,329 (increase 
£13,077) of which £194,270 is outstanding. 

Revenue was £18.400 (compared with £42,461 in previous year), work- 
ing expenses were £24,217 (£19,320), gross profit was £24,183 (£23,141) 
and net profit £4,687 (£3,521) after providing for capital charges and 
£350 (£2.024) for depreciation. Units generated were 7,916,038 (6, 108,685) 
and sold 7,201,870 (5,534,718). The total maximum supply demanded 
was 4,045 kw (3,550 kw.) 

“Mr. P. P. WHEELWRIGHT (engineer and manager) says, in his report, 
the general prospects are healthy, and considerable extensions will be 
required to cope with the load. During the last few months the com- 
mittee hag been approached by some of the surrounding district authori- 
ties with a view to obtaining supplies of electricity, and these applications, 
together with those of large business concerns in the town, point to the 
fact that the site of the proposed new generating station will have to be 
settled in the near future. Motors connected have increased to about 
6,000 Bap. (increase 1,100 p.n.r.). © Total) connections are equal to 


323,434 30-watt lamps (increase 15 percent.). Consumers increased from 
2,864 to 3,303. 


Canterbury.— The accounts of the electricity department for the 
year ended March 31 show capital expenditure £71,856 (increase 
£1,668) of which £27,162 has been repaid and £3,055 is in the sinking 
fund. 

Revenue was £11,151 (compared with £10,661 in previous year), work. 
ing expenses were £5.735 (£5,706), leaving gross profit £5,416 (£4.954), 
interest required £1,298 (£1,366) and instalment of principal and sinking 
fund contribution £2,585 (£2,540), the net profit being £1,436 (£072). 
Units generated were 1,027,757 and sold 871,795. The total maximum 
supply demanded was 579 kw. 


Croydon.—The accounts of the electricity department for the vear 
ended March 31 show total capital expenditure £363,351 (increase 
£3,655) and the stock outstanding is £300,419. 

Revenue was £71,869 (compared with £66,740 in previous year), and 
expenditure was £45,936 (£40,063), leaving gross profit £25,933. After 
providing for capital charges, bank interest and income tax, the balance 
carried to appropriation account was £1,877. Units generated were 
9,767,313 (8,686,853) and sold 7,802,772 (7,069,117). The total maxi- 
mum supply demanded was 4,370 kw. (3,804 kw.). 

In his report the borough electrical engineer (Mr. A. C. Cramb) says 
the energy sold for heating and cooking increased by about 50 per cent. 
There is a large field for such supply. and he advises that steps be taken 
to obtain Parliamentary powers for the letting on hire or hire purchase 
of electrical apparatus. During the carly part of the year the prices 
paid for coal continued to rise to an alarming rate, reaching 18s. 3d. per 
ton for small washed Scotch peas. During the latter part of the vear 
there was some reduction. The average price obtained per unit was 
2-]1d. (2:14d.). "The load factor was 20-3 per cent. (21-2 per cent.) and 
the efficiency of distribution was 80:81 per cent. The reserve fund stands 
at £26,494. A further reduction in charges has been made to the tram- 
ways department equal to £1,000 per annum and to the publie lighting 
equal to £800. 


Devonport.—The accounts of the elestricity department for the 
vear ended March 31 show total capital expenditure. £134,575, 
the total contributions to stock redemption fund amount to £21,668, 
and there is £6,595 in the reserve and renewals fund. 

Revenue was £19.6078 (compared with £18,645 in previous year), 
working expenses were £11,800 (£1 1,189), gross profit was £7,878 (£7,457), 
capital charges and income tax absorbed £7,832 (£7,067) and net profit was 
£46 (£390). Units generated were 2,898,300 (2,799,256) and sold 2,277,223 

2,190,351). 


Hereford.— The accounts of the electric supply department were 
presented to the Council on "Tuesday last, when it was stated that 
there was a surplus of £106 on the year's working, against a deticit of 
£453 in 1912-13. 

The chairman of the Electric Light Committee (Mr. Dymond) expressed 
himself in optimistic terms as to the future, and added that the calcula- 
tions made three or four years ago as to the amount of revenue to be 
derived now had worked out to within about £5 of the estimate. There 
was a scheme for extending the plant at a cost of £530, building a new 
chimney at £200, and laying new mains at £240. The income from tho 
sale of electricity and from meter rents showed an increage of £734. 
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Keighley.— At the meeting of the Council on Tuesday the reports 
of the tramway, motor-omnibus and trolley vehicle undertakings for 
the year ended March 31 last were presented. 

The tramways department carried 3,006,218 passengers, and 241,917 
car-miles were run; the motor omnibuses had carried 402,158 passengers 
and had covered 64.742 car- miles, and the trackless vehicles had carried 
98,264 passengers and had run 17,114 car-miles. The extension of the 
trolley omnibus system to Oakworth is expected to be completed by 
August, and the Eastburn route will probably bz equipped by the end of 
September. The Council were recommended to approve the reports and 
financial statements and to transfer the surpluses of £450 on the tramways 
and of £284 on the trolley vehicle accounts to mest a deficiency of £964 on 
the motor omnibus account. 

Mr. ALBERT SMIT.'in moving the recommen ‘lation. pointed oat that the 
trams had realised a profit of just over £400, and, considering the advan- 
tages of cheap fares, &c., which they gave to the public, he thought that 
a very good result. The dd. fares had been in operation for 12 months, 
and it was most gratifying to find that their revenue had been main- 
tained almost at high-water mark. "There was an increased cost on 
working of £134, which was largely due to incezeas?s in wages and the 
grant of holidays to workmen. On the omnibuses they had a loss of 
£900, but in about three months their trolley omnibus system would be 
ready on all three routes, and the committee would be very glad to get 
rid of the omnibuses altogether. On one route the trolley vehicles had 
been running for 12 months, and had left a fair margin of profit. Taking 
the whole vear the vehicles had run just over 17,000 miles, and the cos 
of running had worked out to 0-640d. per mile, compared with 3:273d. pe? 
mile for running the omnibuses. Tyre costs on the omnibuses also ran 
out to 2d. per mile, while it was anticipated that the tyre costs on th? 
trackless vehicles would only work out to 3d. per mile. Altogether he 
thought the prospects of the trackless system were very good. 

The motion was adopted. 


Warrington. —At March 31 the e:vit:l expended on the tramways 
department was £102,128; the loans repaid amount to £32,420 and 
reserve fund to £10,000. 

Revenue was £24,290 (compared with £23,205), working expons:3 
were £15,217 (£14,798), interest required £2,481 (£2.580) and sinking 
fund £3,353 (£3,254), leaving net profit £3.239 (£2,981), of which £2.590 
(£1,500) is to be devoted to relief of rates. Revenue was 12-8040. (12-6 14d.) 
per car mile and working expenses (including power -~ 1-798d. per car- 
mile) were 8-02 1d. (7-905d.). Passengers carried were 6.134.545 (6.064, 139) 
car miles run 455,305 (449,206) and units used 545,817 (517,587). 

On the two motor omnibus routes the average receipts were 9:261d., 
and the expenses (including 2-679d, per "bus mile) were 7-636d. per bus 
mile. After deducting 0-287d. per "bus mile for interest on loans, the 
balance has been carried to appropriation account. Nothing has been 
allowed for sinking fund since the first payment does not fall due until 
the year 1914-5, but as the period allowed for repayment of the loan is 
only five years this will be high, and there is also the question of deprecia- 
tion to be taken into consideration. 


COMPANIES' MEETINGS AND REPORTS. 


[E I 


West India & Panama Telegraph C». (Ltd.) 


The seventy-fourth ordinary general meeting was held on Thursday 
last week, Mr. GEORGE VON CHAUVIN presiding, 

The MANAGER AND SECRETARY (Mr. R. T. Brown) having read 
the notice convening the moeting and the auditors! report, 

The CHAIRMAN said : Our Chairman, Mr. Kingsford, is in the West 
Indies. He has looked into the business of the Company at the stations, 
and has taken particular pains to see how our organisation is working. He 
has gone into questions connected with the staff, which are not always 
easy to deal with in the London office, and he had put himself into com- 
munication with the governing bodies of the various colonies, and with 
the users of our system. I think the Company will be distinctly benefited 
by the personal contact thus established with the considerable and 
important system worked by us at a great distance. Mr. Kingsford has 
also been able to settle a number of points with the staff. which it is 
difficult to handle by correspondence. As regards the accounts, the total 
receipts amounted to £38,699, or £200 more than for the December half 
of 1912. The expenditure in the half-vear under review was £1,203 
higher than for the corresponding period of the previous year, and 
amounted in all to £25,629. The great evenness in our expenditure is 
very largely owing to the excellent management of the repairing work. 
We have on board the ship, which is an efficient boat for the purpose, 
a staff which is extremely valuable, and we have to congratulate our- 
selves on the certainty with which the localisation of interruptions and 
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faults is made and the rapidity with which, once the faults are localised, 
thev are taken out and the cable is repaired. E have had considerable ex- 
perience myself of cable work in a good many other companies, and 
] think I can say that our staff is a good one, and that the work done is 
very efficient. lf we take the profit for the half-year £13,069, add £1,836 
for interest on investments, and the balance of £3,185 brought forward 
from the preceding half-year, there is at the disposal of the directors a 
sum of £18,010, which. in the result. is £530 less than we had to deal with 
this time last vear. The Board recommend the payment of the half- 
year’s dividends on the first and second preference shares, and of ls, 
pet share on the ordinary shares, carrying forward £1,905 to the current 
half- vear's accounts. 

At our last meeting Mr. Kingsford referred to negotiations which were 
then pending. and to which the Canadian Government, the Governments 
of the Colonies and the British Government were parties. Certain 
arrangements were then foreshadowed, and it will be agreeable to you, 
no doubt, to hear that the Canadian Government has put that portion 
of the subsidy which was to be given to the Company on its Parhamentary 
estimates, and that the Governments of the British colonies in the West 
Indies have all voted the continuance of the subsidy for 10 vears. The 
consideration which the Company has to give for the subsidy is à ecnsi- 
derable, and in some cases a drastic, reduction in the rates, and the 
Company, no doubt, has to pay for this greater security a certain sum. 
We trust that in the course of time, through the lowering of the rates, 
and, possibly, through extraneous cireumstanees which may be brought 
about by the changes which are very nearly before us in that part of the 
world, our trafics will considerably increase, and that our payment for 
the subsidy will to a considerable extent be set off by increased tratie 
earnings. Whether that will be so the future will show, but we think 
there is a good chance that it will be so. The Chairman on the last 
occasion referred also to the competition we have now in Porto Rico, and 
we feel the effect of that competition in our receipts to a considerable 
extent. There has been a considerable decrease in the Company's 
traffics since the close of our last financial year, equal nearly about 95 per 
cent. on the total traffic of the Company. "The decrease is accounted for 
by the competition at Porto Rico, and it is further accounted for by the 
interruption of the Colon cable. no traffic at present coming to us over 
that part of the system, 1 now move the adoption of the report and 
accounts and the declaration of the dividends set out therein. 

Mr. H. W. BIRKS seconded the motion, which was carried unani- 
mously, 

The retiring director (Mr. W. B. Kingsford) and the auditors were 
then re-elected, and a vote of thanks to the chairman and directors 
brought the proceedings to a close. 


BIRMINGHAM DISTRICT POWER & TRACTION CO. (LTD.)—At the 
meeting on Wednesday it was reported that the total revenue for 1913 
was £420,410, avainst £115,698 in 1912. Expenses were £64,157, com- 
pared with £55,589, and after providing all sums chargeable to revenue 
and placing £4,000 to renewals fund, the balance was £38,258. Deduct- 
ing interest on debenture stock, loans, &c., and year’s dividend on 5} per 
cent. cumulative preference shares, the directors recommended a diy i- 
dend on preferred ordinary shares at rate of 3! per cent, for year, to 
place £2.00 to reserve, carrying forward £261. The gross tramway 
receipts were £55,685, and the electricity supply receipts £36,416. the 
latter showing increase of £6,941. The sum of £172,870 (the book value 
of Smethwiek electric undertaking) has been reeeived from Shropshire 
Electric Power Co. on the transfer in November to that company of 
the Smethwiek Electric Lighting Order (1898), with the power stations, 
mains, &e. The Shropshire Power Co. will in future supply electricity 
fur working the company’s tramways, 

BOMBAY ELECTRIC SUPPLY & TRAMWAYS CO. (LTD.y- ‘The report states 
that the total revenue for 1913 (including amount from sale of current 
to tramways) was £270,468, an increase of £19,768 over 1912. The total 
expenditure was £120,845, an increase of £2,877. The net profit 
(£15,572) shows an increase of £16,890. After deducting debenture 
interest (£36,131), placing £23,500 to depreciation account, £6,668 to 
sinking fund, and deducting £8,000 for redemption of second debentures, 
there remains £71,272, to which is to be added £5,072 brought forward, 
making an available total of £76,345. The directors recommend pay- 
ment of the dividend on the 6 per cent. cumulative preference shares, 
and adividend onthe ordinary shares at the rate of 6 per cent, perannum, 
free from English income tax (£36,000), leaving to be carried forward 
£4,349. The gross receipts from the tramways were £170,672, comp ured 
with. £163.662; the Working expenses £81,123, against £78,842; leaving 
£85,548, compared with £84,820. Jt is anticipated that further exten- 
sons of the tramway system will be required to meet local developments. 
The gross revenue from electricity supply was £105,466, compared with 
391413; the working expenses were £46,284. against £45,633. The 
progress of the supply branch continues satisfactory. All last years 
extensions of the mains are producing profitable results, and further 
extensions are being laid this year. The generating costs at the Kussara 
power house have azain recorded a satisfactory declension, The new 
“000 kw. turbine set was brought into service in April, and promises to 
prove the most economical generator yet installed, Several important 
contracts for the supply of power are under negotiation. At the re ques 
of the Municipal Corporation, the company has arranged to make à 
demonstration of the most up-to-date methods of electric street lichting 
h certain streets, The capital expenditure during the year azgrecated 
£55,315, and has been applied in extension of mains, the proviston of 
additional sub-stations, the completion of the equipment of the Kussara 
Power house, and the provision of additional rolling stock. 
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BRAZILIAN TRACTION, LIGHT & POWER CO. (LTD.)—The report for 
the period from. the incorporation (July, 1912) to Dec. 31, 1913, 
states that the consolidation of the intevests of the Hio de Janciro Tram- 
way, Light & Power, the Sao Paulo ‘Tramway, Light & Power and the 
Sao Paulo Electric Companies, which was un lertaken in July, 1912, has 
been successfully carried out, and. practically the entire share capitals of 
the three companies have been acquired by the company. The results 
of the company's operations since its incorporation have proved very 
satisfactory. The revenue from securities owned and under contracts 
with subsidiary companies was S11,266, 138.44 and interest on advances 
to subsidiary companies $256.698.24, and after deducting head office, 
general and legal expenses, interest, &e; ($324.343.39) the surplus avail- 
able for dividends was $11,198,493.29. Deducting the dividends on 
the 6 per cent. preferred and common shares, the surplus carried to 
profit and loss is $3.012,997.79. The eredit balances of the general 
reserve funds and profit and loss account of the Rio do Janciro Tramway, 
Light & Power Co. amount to 80,807,373.70. of the Sao Paulo Tramway, 
Licht & Power Co. to S5, 151.660.3838, and of the Sao Paulo Bleetrie Co. to 
$56,112.25, so that the combined reserves and surpluses of the Brazilian 
Company and its subsidiaries are $15,028 144.18. which have been 
expended on the development of the enterprises of the subsidiary com- 
panies, The combined net earnings from the operation of the businesses 
of the subsidiary companies for 1913 show an increase of $1,709,437 over 
the corresponding period for 1912. 

In regard to the Rio de Janiero tramway service there has been very 
little extension on the lines of the tramway system ducing the past 18 
months, the greater part of the capital expenditure being in connection 
with the extension of the car houses and the reconstruction of the track 
in certain streets. There are 236-79 miles of. track, 493 passenger and 
450 trailer cars. with 6S freight cars and E3£ trailers. ‘The cav miles 
run were 24,814,760 and the total pass nvers carried 195,783,634, an 
increase of 12,000,000 passengers over the y ar 1912. The company has 
ordered 100 new cars for the Rio de Janeiro and Jardim Botanico lines. 
The business of the light and power service has ako grown considerably 
during the vear, the incandescent lamps connected having increased 
from 419,413 in 1912 to 683.937 at the end of 1913, an increase of about 
63 percent. The power load has also increased in a very satisfactory 
way, às 63.539 it. pr. of motors is connected against 58,288 Hp. in 1912. 
There are 26,027 light and 1.865 power eonsumers, 1n 1913 the exten- 
stons to the power house at Rio das Lages were completed, and the 
Phahy tunnel, which was constructed for diverting the waters of the Rio 
Pirahy into the Rio das Lages, was also completed. The extensions at 
tio das Lages power station consist of two hydro-electric units of 
16,000 H.P. each, bringing the maximum output of the station up to 
84.000 H.P., and it is estimated that with the additional water now avail- 
able through the Pirahy tunnel still further extensions can be made 
when the demands of the business require it, Increasing the output by a 
further 38,000 H.P. 

At Sao Paulo the gross earnings for 1913 show an increase of about 
$842,000, There have been added to the tramway equipment 104 elec- 
tric passenger cars and the tramway lines have been extended by 1574 
miles of track, ‘The car-miles run were 9,9 £880 against 8.151.482. in 
1912. and the total passengers carried 566,776,702 against 48, 113.109. 
There was a continual growth in both the lighting and power services, 
the number of incandescent lamps connected having increased from 
124.004 in 1912 to 175.395 in 1913, and the H.P. of motors from 27,841 
to 33,104. There are 12.148 light and 1.271 power consumers. The 
auxiliary steam power station was completed during the year, but it was 
not necessary to increase the hydro-electric development on account of 
the provisions for power made by the contract entered into between tlie 
company and the Sav Paulo Electric Co. This latter. company was 
organised for owning and operating hydro-clectric plants, &c., in. the 
State of Sao Paulo. The company, which owns concessions for hydro- 
electric development on the Sorocaba River, near the City of Sorocaba, 
and also owns lizht and power concessions in the State of Sao Paulo, is 
operating a small hydro-electric plant of about 4,000 i.p. on the Sorocaba 
River and is engaged in the construction of an important hydro-electric 
plant of 30,000 n.p. capacity, which is planned for an ultimate capacity 
of 50,000 n.r. The Sao Paulo Electric Co, has contrasted to supply 
the Sao Paulo Tramway, Light & Power Co. with 15,000 n.r, and tho 
latter company has constructed a transmission line from the power station 
on the River Sorocaba to the city of Sao Paulo for utilising this energy, 


HAVANA ELECTRIC RAILWAY, LIGHT & POWER CO.—The report for 
1913 states the gross earnings were 85,417.054 ;; operating expenses 
(45-96 per cent.), 82,480,531 ; net earnings from operation (5104 per 
cent,), 32,927,222; interest on deposits, rents, &c.,. S140.087, total 
83,067,309. Deducting fixed charges (31,219,206) the surplus is 51.348.103. 
To this must be added the acquired surplus of SS56.800 (being excess in 
dividends received on stock of Havana Electric Railway Co. from its 
accrued surplus over its actual earnings for P93), and surplus Jan. 1, 
1913, S2U4749 5 total S2.999,662. After paving dividends during the 
Year (31,656,204). profits transferred to sinking fund reserve ( SQ? 412), 
the balance carried forwardis S1221.045. The work on the consolidated 
power plant is being satisfactorily carried on, and when completed 
(about August, E0119 will enable the abandonment as generating st ations 
of the three steam plants now in operation, 


NAIROBI ELECTRIC POWER & LIGHIING CO. (LTD.:- The number of 
units generated in 1913 was 723,852, agaist OOF Skin 1912 ; the number 
of customers is 610 avainst 558, the Bair. of motors is 373 against 248 
and the equivalent 8 c.p. private lights 13.7 415 against 10,655. The net 
profit is €4.9S83 against £2,642. Nezotiatious with the Government have 
been concluded for the extension of the concession from 25 years to 359 


| 
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years and the graut of important Falls on the Thika River for the genera- 
tion of electricity ; arrangements are being made for the prompt exten: 
sion of the generating plant which is urgently called for by the increased 
demand at Nairobi. In order to provide the necessary capital for the 
new machinery and plant the remainder of the ordinary shares and of 
the authorised debentures will be issued. 


NEW GENERAL TRACTION CO. (LTD.)—For the 12 months ended 
March 31 the revenue amounted to £21,753. 7s. 9d. The general ex- 
penses, including directors’ fees and legal charges, were £2.038. 5s. lod.. 
and debenture interest (less tax) to £7,231. Is. 8d. The accounts show 
a profit of £12,484. Os. 3d., to which is added £4,497. 13s. 3d. brought 
forward, making a total of £16,981. 13s. Gd. — The directors recommend 
that £10,480 be appropriated in paying a 4 per cent. dividend (less tax) 
and the balance (£6,501. 13s. 6d.) carried forward. 

SINGAPORE ELECTRIC TRAMWAYS (LTD.)—The directors’ report for 
the past year states that, after providing for debenture interest, the 
profit is £9,385, which it is proposed to carry forward. In comparison 
with 1912 the tramway revenue shows an increase of £9,630, passengers 
carried an increase of 2,199,027, and car-mileage a reduction of 34,677. 
The receipts from the sale of current for lighting and power show a de- 
crease of 10 per cent. compared with 1912, but the units sold show an 
increase of 221 per cent. The supply of current to Tanglin district has 
not yet been commenced ; the contract with the municipality is for 10 
vears from the date current is first delivered to that district. The 
directors have decided to instal additional plant, including a 350 kw. 
Diesel engine and d.e. generator, two 187 kava. Diesel engines and a.c. 
generators, one 125 k.v.a. motor-generator, and on^ a.c. switchboard. 


J. STONE & CO. (LTD.)—The report for 1913 shows a credit. balance 
(after full allowance for depreciation, &c.) of £182.216..— The directors 
propose to pay a dividend on the ordinary shares at the rate of 10 per 
cent., together with a bonus of 3s. per share, to add £20,000 to reserve, 
and to carry forward £125,162. 

‘TROWBRIDGE ELECTRIC SUPPLY CO. (LTD.)—Th> result of the work- 
ing for 1913 is a profit of £266. 8s. 9d., which, with £6. 8s. 9.1. from 1912, 
gives £272. 17s. 6d. After paying the preference dividend and appro- 
priating £200 to depreciation and special reserve funds, the balance 
(£15. 19s. 11d.) has been carried forward. In order to cope with the 
continued inerease in the demand for current, the plant has been extended. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 


BROUGH ELECTRIC LIGHTING CO. (LTD.) (136,099.)—R eg. May 28, 
capital £1,500 in £1 shares to carry on at Brough, Westmoreland, the 
business of an electric lighting company. First directors are W. Coates, 
F. F. Yare, I. Bainbridge, €. E. Kilvington, J. Revnoldson, G. W. 
Failey and J. B. Walton. Reg. oflice. Helbeck Mill, Brough, Westmore- 
land. 


EXCELSIOR ALUMINIUM SOLDER CO. (LTD) (155,722) —Reg. 
May 1l, capital £1,000 in £1 shares, to take over the businesa of solder 
manufacturers and merchants carried on by the Excelsior Aluminium 
Co., of Manchester, and to adopt an agreement with D. Powell and others, 
Private company. First directors are D. Powell, E. Greenwood, A. JF. 
Orr and A. W. Robinson (all permanent). Reg. office: Brookfield 
Works, Gorton, Manchester. 

SAMUEL BOOTH & CO.(LTD.) (135,978.) - Reg. May 22, capital £50,000 
in £1 shares (25,000 preference), to take over all or part of the under- 
taking and assets of the business of a manufacturer of and dealer in gas 
and electric light and water and steam fittings carried on as’ Samuel 
Booth & Co. Private company. J. Booth is first permanent governing 
director and chairman. J. Booth will appoint C. W. Blount. F. A. Ford, 
E. J. Garlick and A. H. Mullings as " departmental directors." 


UNITED CABLEGRAM CO. OF FRANCE (LTD.) (135,940.)- Rer. May 20, 
capital £25.000 in 5.000 7 per cent. cumulative preference shares of £1 
each and 80.000 ordinary shares of 5s. each, to carey on the business of a 
telegram and cablegram agency in France, the French Colonies and 
Dependencies or elsewhere, to construct or work telegraphs and tele- 
phones, &e. Private company. Lieut. R. Tindal, R.N., is the first 
secretary. Reg. office : Trafalgar House, 11, Waterloo-place, S.W. 

G. M. WIRELESS PATENTS SYND. (LTD.) (136.040).—Heg. May 26, 
capital £3,000 in £I shares, to acquire and turn to account anv invention 
relating to wireless telephony or telegraphy, or the transmitting, record- 
ing and reproduction of telephone and telegraph messages, Se Private 
company. Reg. office : 2, Coleman-street, B.C. 


STATUTORY RETURNS. 


H. J. CASH & CO. (LTD.)—In return to March 3 capital is £10,000 ‘n £1 
sta cs, All shares taken up; 175. 6d. per share called up. £8,750 an 
Mortgages and charges: nil. 

cITY OF. BUENOS AYRES TRAMWAYS CO. (1904) (LTD.)— Return to 
March 2 gives capital as £1,240,000 in £5 shares. All shares taken up. 
$1,240,000 paid. Mortgages and charges ; £174,000, 


as £250,000 in 18,000 ordinary and 7,000 preference shares of £10 cach. 
15.281 ordinary and 6,985 preferenco shares taken up. £10 per share 
called up on 3,536 ordinary, £2. 10s. on 200 ordinary and £10 on 4,435 
preference. £80,210 paid. £142,450 considered as paid, being £10 per 
chare on 11,545 ordinary and 2,500 preference, and £7. 10s. per share on 
200 ordinary. Mortgages and charges : £100,000. 

COUNTY OF DURHAM ELECTRICAL POWER DISTRIBUTION CO. (LTD )— 
In return to March 20 capital is £500,060 in 50,000 ordinary and 50,000 
preference shares of £5 each. All shares taken up and £500,000 paid. 
Mortgages and charges, £250,00). 

ECKSTEIN, HEAP & CO. (LTD).—<According to return to April 13 
capital is £50,000 in £1 shares, 30,000 shares taken up. £7,500 paid, 
£22,500 considered as paid. Mortgages and charges nil. 

ELECTRIC SIGN CO. (LTD.)—Return to March 17 gives capital as 


£5.000 in £1 shares. 2.000 shares taken up, £1,000 paid. £1,000 con- 


sidered as paid. Mortgages and charges, nil. 

ENGLISH ELECTRICAL CO. (L1D.)---Return to March 9 gives capital as 
£5.000 in £1 shares. 526 shares taken up and £526 pid. Mortgages 
and charges : £10,000. 

FLOAT ELECTRIC CO. (LTD.)—The capital in return to Dev. 31, 1913, is 
£10.000 in £1 shares. 1.005 shares taken up and £1,002 paid. Mort- 
gates and charges : £9,800. 

I. FRANKESRURG & SONS (LTD.—In return to Feb. 23 capiial 
is £250,000 in £10 shares (12,500 preference). 12,465 ordinary ant 
10,120 preference shares taken up. £10 per share called up on 2.965 
ordinary and 120 preference. £30,850 paid. £195,000 considered. as 
paid on 9.500 ordinary and 10,000 preference. Mortgages and charges : 
nil (A further 105 preference shares were allotted for cash on March 31.) 

GELL TELEGRAPHIC APPLIANCES SYND. (LTD.)— According to return 
to Jan. 28 capital is £40.000 in £1 skares. 37,700 shares taken up. 
10s. per share called up on 15,000 and £1 per share on 7,700. £15,537. 
105. paid, including £337. 10s. on 1,500 shares forfeited. 10s. per share 
considered as paid on 15,000. — Mortgages and charges: £1,600. 

I. T. E. ELECTRIC CO. (1907) (LTD.)—According to return to March 


30 capital is £1,000 in £1 shares, 107 shares taken up, and £107 paid. 
Mortzages and charges, £2,490. 


LANCASHIRE DYNAMO & MOTOR CO. (LTD.)—The capital in return . 


to April 21 is £150,000 in £l shares (50,000 preference), — 43,250 pre- 
ference and 97.700 ordinary shares taken up. £145,050 paid. Mort- 
gages and charges, £75,000. 

MORLEY ELECTRICAL ENGINEERING]CO. (LTD.)—Capital in return to 
Feb. 16 is £5,000 in £1 shares, 1,524 shares taken up. £504 paid. 
£1,020 considercd as paid. Mortgages and charges, £3,000. 

NEWCASTLE & DISTRICT ELECTRIC LIGHTING CO. (LTD.;— The capital 
in return to March 13 is £300,000 in £10 shares. AH shares taken up. 
£10 per share called up. £297.50 paid, leaving £2,500 in arrears. 
Morigages and charges : £293,840. 

PARA ELECTRIC RAILWAYS & LIGHTING CO. (LTD.;—Capital in return 
to March 13 is £780,000 in £5 shares (78,000 preference and 78,000 ordi- 
nary). 64,000 preference and 78.000 ordinary shares taken up. £5 pe: 
share called up on 5.000 preference and eight ordinary. | £25,040 paid, 
£684,960 considered as paid on 598,000 preference and 77.992 ordinary. 
Mortgages and charges: £679,799 5 per cent. Ist debenture stock. l 

SIMPLEX CONDUITS (LTD. )—Capital in return to March 17 is £100,000 
in 10.000 preference shares of £5 each and 50.000 ordinary shares of £l 
each. 10,009 preference and 40,000 ordinary shares taken up. £59.0)) 
paid oa the preferones, £40,0 Y) considered a: paid oa the ocdiairy. 
Mo^tgages and charges: ML ` 


MORTGAGES AND CHARGES. 
RUGBY LAMP CO. (LTD.)— Issue on May 31, 1914, of £1,000 debentures, 
part of a series of which particulars have already been filed, 
RECEIVERSHIP. 
DAVIS ELECTRICAL C2. (LTD.).—':. E. Corfield, Balfour Houas, Fins- 


bury Pavement, E.C., ceased to act as receiver or manager on March 31, 
1914. i 


CITY NOTES. 


cae dpa 


MEMORANDA ( pune 3),— Bank rate 3 per cent. (since Jan. 29, 1914). 
Price of silver, 253d. pcr oz. Consols 73{/—74 for money; 744—74 je 
for account, Ccnsols Pay Day, July 1. Stock and Shares Continuation 
Days, June 9 and 24, Ticket Days, June 10 and 25. Pay Days, 
June 11 and Z6. Mining Shares Carry Over Days, Jure 8 and 23. 


SM dd T CO.—Mr. Albert I. Belisha has been ap: 
pointed a director of this company in place of the late deputy-chairman 
Mr. Paul Speak. Po a: 

STEWAKT3 & LLOYDS (LTD.)—'he directors have issued a circular to 
holders of debenture capital offering to redeem at once the issue of 
£350,000 31 per cent. debentures at 98 per cent. The debentures are 
payable at par on July 1, 1918s. 

YORKSHIRE (WEST RIDING) ELECTRIC TRAMWAYS CO. (LTD.)—The 
directors have decided to pay on July 1, 1914, an interim dividend 
of 3 per cent. (being at rate of 6 per cent. per annum) on account of the 
dividend accrued on the 6 pez cent. cumulative preference shares. 
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METAL PRICES. 


Messrs. J. B. Garnham & Sons, 132, Upper Thames-street, London, E.C., quote under 


date June 3, the following as the present basis prices o 
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! ELECTRICAL COMPANIES’ SHARE LIST. 


e Price | ° Rate 
ae Pd. E52 9^ 0 4 "Last NAME. Wed. | PER CENT. DUE d 
Solid Drawn Brass Tubes........ — 7id. | Spelter.............eeesee ^ |Dtvi- June 3. | Yievveo. 3 
Solid Drawn Copper Tubes...... ott Antimoeny sesesessesseeese £29 5 Ó pgND a a M EE 
Bu as Tues 9d. Om Meras, per ton. J —) | 
Brass Wire ..ssseee res ose — id. | Clean Scrap Copper € 250 05 Electricity Supply. Ie s.d. 
Rolled Brass wsscceccccvccsceese 7hd. | Braziery Copper Scrap...... £ 10 —11 6 7 O| Mar, S*pt 
Brass Sheets .... eee eseceeeee  Zid. | Clean Scrap Brass......... mo r.a. | 10 9/0 | Bournemouth & Poole Elec. Sup. Ord.... 9 —10 |5 0 O| Feb, Aue 
Copper Wie cesis eer Bid. | Old Lead, less 4lbs cwt. .... £17 2 6 | 10 9/0 | "Dort ou tocum. Pref. esce md ol agg | Seb Aue 
ppe Old ZinG: c¢acwese rer etes M £16 0 0 | 10 6/0 Do. 6 per Cent. Cum. S»cond Pref .... i ae 412 0 Jin. July 
l per ton. | Hollow Pewter ............ £95 0 C. St. 41^. Do. 4} per Cont. Dob. Stock (red.) .... 9 E ae. ead 
Copper Sheets ............ £78 O e C E (e TS —— ars EE o ^ 5 5/6 Brompton year Elec. Sup. Ord.. stat 4 0 0! Mar, Spt 
ih Lead. ecsvesxer neces £19 7 ün-Metdluceccessterres e 3 i6. Do. Pps Cent. Preboso cce cec een: =e 0 , SP 
ages Earl-street, London-road, Southwark, London, S.E., quotes under date , St " tCentral Elec.Sup.Co.4°% Guar. D:b. Stck. t : T s Br Aur 
June 3, the following pricss of OLD shea P :— versn 5 2/6 E te City) El.Sup.Co. 4L—8 | 410 0 Feb. AUS 
er ton. | ; I o. per Cent. —— € 
Aluminium Cuttings....... . £52 0 0 | Oid Lead (less 4lbs.cwt.Draft £1710 O | 4.9 22 « po: 4par cont. Deb. edd ue charm d" o | Jan, July 
Clean Scrap Brass («cese £4L .0- O Tea Lead. ier e». £16 O 0 St. 4j?, Do. 4lperCent. Deb. Stock (red.) .... "Her 144 9 Jan: n 
Clean Coppot. sese nnn £58 10 0 | Old Zine: eese xa v e £16 0 0 5 2/3 Do. City Undertaking 44°> Cum. Pref. dmn 417 6 March 
Braziery Copper. ...... esee £54 10 O ! Hollow Pewter ........... . £85 0 0, 5 3/0 | Chelsea Electric Supply Ord. ....... 97 —100 | 4 10 O | June, Dee 
Cin Metales see susd aen £35 0 O0 Shaped Black Pewter ...... £56 0 O) St. 4)?5! Do. 4} por Cent. Deb. Stock (red.) . ... 9|] —93 |416 9 DU 
Mr. Joseph can supply solder at the following prices per ton : Plumber's Solder (in bar || St. 44°, Chiswick Elec. Supp. Corp. Ist Mort. Db. 16 —12 |5 18 9| Feb, Aue 
or strip), £62; Commercial Tinman’s Solder, £76; Blowoin: Solder, £35. | — - 10 14/0. oy oF onde rii Dupung Ord. . | 121-134 | 4 9 0 | Jan. July 
ar : - EE : Rat UE 10 6/0 ; per Gent. Cum. yes Pure eerte —120/4 3 3 June, D-c 
07 er cent. Deb. Stock (red.).....- 116 , 
ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS, s: $% | Bi Pueden. IL —103 47 8 Ja fa 
" T a 
I SATE. Cleveland & Durham El:c. Power 5% Ist 6 
Week 3  |Inc.or dec. Ei NE Tea GE L Mort. Db. caue etes agents ms 1 E 2 a 0: B rie 
LINE. ended. e (a) No.of; Amount. se an 10 9/0 , County of London Elec. Supply Ord. .... { bi 417 O Mar, Sept 
£ si weeks.| n tea (a) 10 6/0 6 per Cent. Cum. Pref. ....... s. E 450 jan: Jut 
wo 2 | a273 [+ S170 |] St 48% Do 4 P ey | ioe 10r 9-00 Ma Nee 
ion ... 31,**2797 + 316] 5 . 44§°2 Do. Sscond Deb. Stock ............- = a , 
aa re D. is 27, 55,557) — 2,700 | 21 |L182272 |+ 6,986 || St, d Edmundson's Elec. Corp. Ord... s.es... 27 2i0 0 Mr bod 
kan Baap eee »„ 30 441 | + 20 9 4,253 + 190 5 6% Do. 6per Cent. Cum. Pref. ...... i2 ie 4 
Ay Corpor e » 3 335| + 26| 2 73 |t M3 5. Do. 6prrCent. Non-Cum. Pref. (red.).| 84 —87 |5 3 6| July 
Bath Electric Trams, Ltd.| ,, 27 1065! + 113] 21 17,606 (+. 1,442 J| s 44° Do. 44 per Cent. Ist Mort. D»b. (red.). 5 —5} 16 7 O | April, Oct 
Birkenhead........ d » SEY L223|-— 29] 923 | 1180 vt .,272| "8 4/9  Folxestone Electricity Supply Co. Ord. .. 3 —95 |414 9 | Feb, Aue 
Birmingham Corporation.| ,, 30 12,522 + 829 2 s H OBS St 43% Do. E, [st Deb, Sock red.) en s 819: eng D AA us 
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Dubia United ec WE EL eee ae n e Sa a a iel Soe lacie o Mar £4 
ion ..... m. 27 01275 | — [e je = " por cont. 2n« . D20. ux ah , 
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Owned by the companies included in the Britis ectrical rede ~ increase A ad inte i 
May 22 were TORT (increase £3,633), The omnibus receipts were eh var the * No allowance has been made for accrued interest or redemptions t Ex Dividend, 
£9,205). Upon such of the services as were working both last year a 
herease for the week was £5,030, 
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Incorporated Municipal] Electrical Association. 

IN arranging the programme of the nineteenth annual 
Convention of the Incorporated Municipal Electrical Asso- 
ciation an influence something akin to the ‘‘ Wanderlust ” 
seems to have exerted itself on the members of the Council. 
Foralthough the headquarters of the Convention are to be at 
Birmingham, meetings have been arranged to take place at 
Coventry and Stratford-on-Avon, while visits are also to be 
paid to Worcester, Rugby and Malvern. Such an arrange- 
ment, of course, adds considerably to the holiday side of the 
meeting, but we do not think this has been the only con- 
sideration at work. We believe that in the past some dis- 
content has been expressed by the representatives of the 


in favour of internal-combustion engines, speaker atter 
speaker rising to proclaim the virtues of the steam turbine 
for both large and small stations. A year is hardly likely 
to have made any difference in this position, though whether 
it will be altered as time goes on remains to be seen. For 
the present Mr. Gray enjoys all the advantages and disad- 
vantages connected with pioneering, and has also performed 
that operation which is often not popular among prophets, 
namelv, taken his own medicine. 
MM 

Municipal Wiring. 

Mr. E. H. FREEMAN contributes an article on the burning 
question of " Municipal Wiring and Hiring from the Con- 
tractor s Point of View." This, we feel sure, will be read by 
members of the Association with interest and, perhaps, 
smaller boroughs at the way in which their towns have been semen with a feeling akin to irritation. In any case, 
neglected under the older arrangements, while Conventions | however. we think that Mr. FREEMAN'S article is a helpful 
have been held in some of the larger towns more than once, | Statement of the case, and serves to show that the con- 
and in the case of London three or four times. It must, | tractors deserve a good deal of consideration. First, as 
however, be remembered in this connection that the town | regards the results obtained by municipal wiring, it is pointed 
chosen depends on the choice of president and not the other out that if such a course were desirable it would be followed 
way round, and that, considering the open way in which | bv the supply companies ; this is not so to any great extent, 
the Association's elections are conducted, the remedy scems particularly if we omit such companies as are controlled by 
largely to lie with the members themselves. For our- contracting firms. Moreover, those municipalities which 
selves we must confess we are not altogether enamoured of already have wiring peo do not show results mark- 
the peripatetic idea, especially when the headquarters are edly superior to thase which have not. Finally it is 
such a place as Birmingham. Surely there is sufficient of pointed out that the matter is one of life and death to 
electrical interest in that city at least to keep the members the majority of contractors throughout the country, a pomt 


of a municipal electrical association occupied for three days. which is sometimes forgotten by municipalities, and of 
which there is an unfcrtunate illustration at Bristol at the 


present time. The contractors evidently would not object 
so much to the presen; L.M.E.A. Bill if it were not for the 
fact that it would leavethe question in an indefinite position, 


EUNT 
By-Products of Central Stations. 

In this issue we have, as is our custom, collected a certain 
amount of matter specially interesting to the station engi- 
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and consequently it is difficult to know exactly what would 
happen. We have in a previous issue expressed consider- 
able sympathy with the present Bill, and voiced a hope that 
the contractors would see their wav to withdraw their oppo- 
sition. We are still hoping that some settlement may be 
reached on this question, and certainly a most important 
step towards a satisfactory solution is that which is now 
being ur.dertaken by the Electrical Contractors' Association 
to guarantee the work of its members. In any case we hope 
that by this time next year the question will be settled. We 
have no love for municipal trading when it can be avoided, 
and we confess that we are largely in agreement with the 
views expressed by Mr. FREEMAN on the present occasion. 


a pcc 


In commenting on last year's Convention programme we 
remarked that engineering once more seemed to have 
gained the ascendancy which had been temporarily wrested 
from it by comme rcialism. The pendulum this year seems 
to have swung in the other direction, commercialism being 
well represented in Papers on tariffs by Mr. J. HORACE 
BowDEN and on commercial electrical development in 
small towns by Mr. W. A. ViaNoLEs. Which side Mr. 
CHATTOCK will take in his presidential address is, of course, 
so far shrouded in mystery, but we may go so far as to expect 
that he will in any event be found among the progressives. 
This year there are, fortunately, to be no discussions in 
camera, while the fact that the number of Papers to be 
read has been reduced from the five which were usual some 
years ago to three will provide an opportunity for interesting 
and extended discussions which we hope will be taken. 
What with the Papers, the engineering visits, the enter- 
tainments and the presence of ladies, there is nothing 
wanting except good weather to ensure the success of the 
Birmingham Convention, even this far in advance. 


_—— d 


The State and Radio-Telegraphic Research. 

THE report (which we give in abstract in another column) 
of the Committee appointed by the PosTMASTER-GENERAL 
to consider how fcr and by what methods the State should 
make provision for rcsearch in wireless telegraphy is both 
encourag.ng and discouraging in character. It is dis- 
couragng because the Committee has discovered that, 
though wireless research is carried out fairly satisfactorily 
in this countrv by the Post Office engineers, progress is to a 
great extent hampered by lack of funds; while, on the other 
hand, the State, both in the United States and in Germany, 
is much more generous as regards the provision of money for 
research and experiment than is our own Government. 
The report is encouraging because the Committee has taken 
up 8 very definite line with regard to what they consider 
should be the future attitude of the State to this import- 
ant question. It recommends that à National Committee 
for Telegraphic Research should be established to initiate 
and control research work on matters of general principle 
which cannot be undertaken in departmental laboratories, 
and to co-ordinate the experimental work in wireless 
telegraphy now being undertaken independently by the 
Post Office, the Admiralty and the War Office. For these 
purposes it is proposed to establish a National Research 
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Laboratory, where work on wireless telegraph problems 
will be carried out, while the problems of ordinary tele- 
graphy and telephony will rot be excluded. lt 1s further 
proposed that this laboratory should be controlkd by a 
Committee of 12, on which would be members representing 
the Admiralty, the War Office, the Pest Office. the Treasury, 
the Royal Society and the Institution of Electrical Ex zireers, 
together with the Director of the National Physical Labora- 
tory. This Committee wou!d have for its object the promotion 
of telegraphic research in the broadest meaning of the word, 
and would, besides, supervise the work of the laboratory 
and elucidate problems submitted by the Departments 
mentioned above. It would also report on new methods 
and apparatus. Indeed, the whole of the scientific side 
of the great question of intercommunication, which is of so 
much importance not only to the military and naval forces 
of this countrv, but to the commercial interests as well, 
would be dealt with by the Committee. The estimated 
capital cost of inaugurating such a scheme is put at £7,300, 
while the annual cost is put at £4,80C, a sum that we are 
glad to see includes an amount to provide honoraria for 
the members of the Committee. We sincerely tiust that 
these proposals, the soundness of which is evident. will be 
adopted, and that the Commitice will be able to start work 
as soon as possible. We have, however, had ioo many 
examples of the delay that has followed reports of this kind 
to feel much optimism on the question. Our feeling of 
pessimism is not counteracied by the fact that radio- 
telegraphic science in this country is much in need of some 
such fillip, and that other Governments are at work while 
we are standing still. 


Camp Co-operation. 

WHEN the other dav we received an elegant volume 
entitled ‘‘ Camp Co-operation " we were somewhat at a loss 
to understand what it cou'd be about. Upon investigation 
we found that it was a well illustrated account of ihe pro- 
ceedings, somewhat informa] though technical in character, 
of a meeting held on Association Island in the United States. 
The actual Papers, however, although excellent in character, 
do not interest us so much as the general idea underlving 
the movement. About 10 ycars ago a small group of men 
connected with the electrical irdustry were attrac.cd to 
Association Island, which is situated in Lake Ontario, on 
account of the excellent fishing and the suitability of the 
island as a place for spending a vacation. As a result. the 
island was purchased in 1907 and the Association Island 
Corporation was formcd. Rough accommoda‘ion was 
provided which has been gradually improved. Very many 
years ago a stockade was erected on the island ard was 
called Camp de Observation, whence, no doubt. we come 
to Camp Co-operation. The object which has been kept 
in view throughout has been to provide a place where 
technical men can spend a thoroughly healthy holiday free 
from pretence, and where every man would be estimated 
by his own character and personal worth, regardless of the 
business or social position he might occupy. To that end 
great simplicity in dress is cultivated (as is evident irom the 
many illustrations), and unaffected, generous. honest 
camaraderie is encouraged. The volume before us includes 
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addresses delivered by Mr. SaAMvEL INsuLL, Dr. C. P. 
SrEINMETZ and many other well-known people connected 
with the electrical industry in the United States. It 
appears to us that a great deal of good must result from this 
free and easy association of technical men, and we only wish 
there was some equivalent institution in this country. 


cg n allen RU cc ar rcr 


The Scheme for L.C.C. Purchase of London Electricity 
Undertakings.—Corrections.—On p. 365, col. 1, of our last issue, 
under the heading * Method of Valuation," on line 18, the word 
" transfer " should read '' postponement "; and on p. 364, 
col. 2, under the heading “ Ordinary Shares," the words 
" interest, sinking funds and first preference shares dividends " 
should follow the words ‘‘ of the scheme " in the seventh line. 


Laundry Motors.—Omission.—In our issue of May 29th, 
on p. 71 of the Industrial Supplement, we referred to an instal- 
lation of Vickers motors in a London laundry, and called 
attention to a special safety device on one of the calenders. 
We are asked by the Electric & Ordnance Accessories Co. to 
state that this device was designed and manufactured by Tyler 
& Freeman, of New Bridge-street, London, E.C., who were 
also the contractors for the electric power installation. 


By Battery Vehicle to Birmingham.—In our “ Vehicle 
Progress " Supplement this week we give a list of the electric 
battery vehicles which will be paraded at Witton on Tuesday, 
June 16th, at 3 p.m. The Edison vehicles are proceeding to 
Birmingham by road, via Reading, Oxford, Cheltenham, 
Gloucester and Worcester, and in each of these towns demon- 
strations have been arranged by the electrical engineers con- 
cerned. The Kriéger Landaulette will be driven down on 
Monday next, and will stop to take boosting charges at Bed- 
ford and Rugby. The General Vehicle Co.'s two vans will 
also proceed via à somewhat similar route under their own 
battery power. The Tilling-Stevens ‘‘ straight ” electric 4-ton 
lorry will be accompanied by a Tilling-Stevens petrol-electric 
vehicle, which will either tow the lorry or provide it with short 
boosting charges on the road. The dynamo of the petrol- 
electric vehicle is capable of furnishing about 30 kw. at 
practically any desired voltage. The presence of these vehicles 
on provincial roads should act as a valuable advertisement, and 
awaken interest in Birmingham during the parade next week. 


Railway Clearing House Scheme.— We have received a copy 
of correspondence which has passed between Lord] Claud 
Hamilton, chairman of the Great Eastern Railway, and Mr. 


A. W. Gattie, managing director of the New Transport Co. 

In the first letter Lord Claud Hamilton gives his considered opinion 
that the clearing house system would prove quite impracticable in its 
working owing to the congestion of traffic that it would produce in the 
immediate neighbourhood and in the thoroughfares converging toward 
the clearing house. Replying to this, Mr. Gattie points out that the 
question of the congestion of road vehicles at the clearing house had 
received the fullest consideration, and, as the conclusion reached was not 
In agreement with Lord Claud Hamilton's view, he would ask him (Lord 
Claud Hamilton) whether he accepted Mr. Edgar Harper's (who had been 
nominated by the Government for the purpose) estimate that 5,000 motor 
lorries would be the number needed to carry the goods to and from the 
clearing house. In the event of Lord Claud Hamilton disagreeing with 
this estimate, he would inquire what in his opinion would be (1) the 
number of vehicles necessary, (2) the ton-mileage to be carted per diem, 
(3) the number of vehicles per acre of street space at the busiest time of 
day at or within 1 mile of the clearing house. Lord Claud Hamilton 
replied that he was not prepared to enter into details with regard to the 
scheme, but that he considered it impracticable both from a public and 
railway point of view, and therefore unsuitable for the metropolis, with 
18 numerous population and narrow streets. 


Cable Interruptions. Date of Interruption. 
Latakia—Palura TTL" May 26, 1910 
Scalanuova—Samos ..........- ————Á — April 21, 1912 
Marmariza—Rhodes ......... "e April 21, 1912 
Poulocondore— Pontianao .............. eere July 5, 1912 
Jamaica—Colon ......ccccscecsecsscececccsccecsccecees June 9, 1913 
Cape St. James—Poulocondore.................-..- Dec. 7,1913 

i Din eR D EM NEN Feb. 15, 1914 
Cayenne—Selinas .......... ee eese May 20, 1914 


Seattle— Sitka ........cccccsscssscscsccascsccsceseeceuss June 9, 1914 


Recognition of Science.—In a letter to the “ Morning Post." 
dealing with “Science and the State," Prof. J. A. Fleming. 
F.R.S., draws the following interesting picture of what would 


happen if all iron suddenly became non-magnetic :— 

Consider, for instance, what we owe to the work of electrical engi- 
neers, and to the scientific discoveries on which it is based. It has all 
been built up on a scientific study of the magnetic properties of iron. 
The scientist did not create those properties, but he discovered and 
utilised them. "The value of his work may best be estimated by sup- 
posing them taken away. Just imagine what would happen if by some 
extraordinary freak of Nature the common metal iron lost ita power of 
being magnetised, without otherwise losing its mechanical properties. 
Suppose we all woke up next Monday morning to discover that such an 
event had happened in the night. Crowds go as usual to their railway 
stations, Metropolitans, tubes, and main lines only to discover that no 
electric trains are running. The dynamos at the supply stations have 
all ceased to act. Officials are frantically endeavouring to find out why 
the current is cut off, but all telephones and telegraphs are dead. No 
electric light can be obtained, no electric bells; no taxi-cabs or motor 
"buses can move because their magnetos for the same reason are perfectly 
useless. No main.line trains can run because all signals are unworkable. 
No anarchist in his wildest dreams could imagine a more complete knock- 
out blow dealt to our civilisation than would thus be effected. Darkness, 
starvation and unemployment would in one month reign in all great 
cities and all shipping would be sealed up in port or lost on the high seas 
because the compasses had ceased to direct. Factories would be idle and 
electric power supply cut off at the source. Business would be arrested. 
Then just suppose that, after a month of this hold-up, infinitely worse 
than any war, electrical engineers discovered a way of restoring to every 
piece of iron and steel its magnetisable properties. Hey, presto! all this 
frightful calamity and disaster would begin to roll away. Wheels would 
once more begin to turn, lights to come in, telegraphs and telephones to 
speak, motor vehicles to run, and dying populations to be fed, lighted, 
warmed and set to work. All this, however, is the work of the electrical 
engineer and scientific discoverer. He it is who has provided the basis on 
which our present artificial urban civilisation rests, and without his work 
it all comes down with a crash into the dust. It is the scientific dis- 
coverer and inventor, the engineer, civil, mechanical and electrical, who 


is the upbuilder and instigator. He is, however, the very last person to- 


receive encouragement and honour. Politicians vote themselves im- 
mense salaries and rewards for insignificant work, but they dole out 
assistance to the scientific worker with a niggard hand. Inventors may 
in one sense be left to take care of themselves under the egis of our Patent 
Laws. It is the pure scientific investigator who needs special encourage- 
ment. 


Current Topics. 
Subjects of current interest dealt with in this issue include 


the following :— 
. Mr. E. H. Freeman contributes an article on “ Municip:l Wiring 
and Hiring from a Contractor's Point of View " (p. 385). 

Mr. Harold Gray contributes an article on “ The Importan:e of 
Obtaining By-products in Central Stations ` (p. 405). 

As the Annual Convention of the Incorporated Municipal Elec- 
trical Association is to be held in Birmingham and district next week, 
we publish special articles on “ Birmingham and Electrical Industry " 
(p. 389), on “ Electrical Engineering at Coventry, Rugby and 
Worcester ™ (p. 406), and “ Electrical Engineering at Wolver- 
hampton " (p. 399). 

A description of the * 15,000 kw. Turbo-alternator at Manch ‘ster | 
appears on p. 402. | 

Some details of “ The Audion as a Generator of High-frequency 
Currents " are given on p. 402. 

Our Leading Article deals with “ Science and the State " (p. 404). 

Companies! Meetings and Reports.—Meetings of the Bath Electric 
Tramways, Constantinople Telephone Co. and Singapore Electric 
Tramways are reported. The directors’ reports abstracted include 
those of the British Electric Traction Co., Deutsch-Sudam^»rikan- 
ische Telegraphengesellschaft, Peel-Conner Telephone Works, and 
United Electric Tramways of Monte-video (pp. 421-422). 


[1 


APPOINTMENTS VACANT AND FILLED. 


Applications are invited for the Chair of Physics at Birmingham 
University, vacant by the death of Dr. J. H. Poynting. Stipend 
£750 a year.. Applications by Oct. 15 to the Secretary. 

A lecturer in mechanical and electrical engineering is required for 
the Municipal Technical Institute, Belfast. Salary £180, rising to 
£200 per annum. Applications to the Principal by noon June 16. 

An assistant lecturer is required in the engineering department of 
the County Technical and Secondary School, Workington. Salary 
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£120, rising by annual increments of £10. Applications to the Prin- 
cipal by June 18. 


A junior instructor in electrical engineering is required by a large 


correspondence instruction institution in London. See advertise- 
ment. 


Advertisers require a junior draughtsman and designer for their 
fittings section. 


A jointer and fitter is required for Bacup electricity department. 
Commencing wage 45s. per week. Particulars from the Manager, 
50, Market-street, Bacup. Applications by June 18. 


Greenock Corporation have appointed Mr. Frank H. Whysall, of 
Manchester, as burgh electrical engineer, in succession to Mr. James 
A. Robertson, recently appointed to Salford. Eight candidates were 
selected for interview and the tinal choice lay between Mr. Whysall 
and Mr. Nairn. The commencing salary is £450 per annum. 

Mr. H. A. Boultbee, of Rutherford Technical College, has been 
appointed head of the engineering department of the Ashford (Kent) 
Technical Institute, at a salary of £180 per annum. 


INSTITUTIONS AND SOCIETIES. 

Institute of Radio Engineers.—A meeting of this Institute was 
held in New York on Wednesday, June 3rd, when Mr. M. Eastham 
read a Paper on the " Hytone " sets of the Clapp- Eastham Company. 
Descriptions of instruments for measuring radiated energy and the 
energy of received signals in terms of audibility were given and a 
new method of generating continuous waves at high efficiencies 
was also explained. | 

Royal Society of Arts.—The Council of the Society have awarded 
the Albert Medal for the current vear to Chevalier Guglielmo Marconi, 
D.Sc., LL.D., “ for his services in the development and practical 
application of Wireless Telegraphy." The medal was instituted in 
1862 as a memorial of the Prince Consort, and is awarded annually 
for distinguished merit in promoting Arts, Manufactures or Commerce. 


British Electrical and Allied Manufacturers Association. —At an 
extraordinary meeting of the council of the British Electrical and 
Allied Manufacturers’ Association, held at 36, Kingsway, London, on 
Monday last, the following resolution was passed, after which the 
meeting adjourned till the 25th inst. 

Resolved that the Council of this Association, in meeting assembled 
this 8th day of June, 1914, deplore the untimely death of their late chair- 
man, A. Bruce Anderson, who perished at the sinking of the “ Empress 
-of Ireland ” in the St. Lawrence River, on the 29th of May, and desire to 
place on record not only the loss of the chief executive officer of the 
Association, through whose efforts mainly it has reached its present 
position, but also the loss of a personal friend ; and that a copy of this 
resolution be sent to Mrs. Anderson with an expression of their deepest 
sympathy for her in her sad bereavement. 

Association of Teachers in Technical Institutions.—The annual 
conference of this Association was held at Liverpool on Monday, 
June Ist. The president, Mr. P. Abbott, in the course of his address 
referred to the evolution of the loafer. There could be no reason- 
able doubt, he submitted, that our system promoted the develop- 
ment of the idle loafer who helped to fill our workhouses and our 
gaols. In 1912, local authorities in England and Wales spent 17} 
million pounds on the administration of the poor law; the nation 
spent three-quarters of a million on the maintenance of gaols, while 
further enormous amounts were distributed by private charity in 
the relief of the poor. He urged that a great amount of this expen- 
diture was unnecessary ; it could be partially avoided by preventing 
as far as possible the development of the loafer, by imposing upon all 
an appropriate vocational training, by ensuring that even the blind- 
alley worker should have other resources when the time arrived for 
him to change his occupation, Any expenditure of public money 
which would do this was a productive expenditure, and would ensure 
a good return to the community. By spending a few extra millions 
on the training of the adolescent we should ultimately diminish our 
expenditure on the relief of the destitute, while adding considerably 
to the wealth and happiness of the nation. 


EDUCATIONAL NOTE. 


University of London.—A heating studentship, tenable in the 
faculty of engineering of University College, London, of the value 
of £350 a year, together with £11. 11s. (amount of college fees), may 
be awarded by the Institution of Heating and Ventilating Engineers 
in July. The student will be required to devote his whole time to 
research work in heating and ventilating engineering. Particulars 
from the Secretary of University College, to whom application should 
be made on or before June 20th. 


ARRANGEMENTS FOR THE WEEK. 


INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 


Monday, June 15th. 


$ p.m. Informal Reception and Smoking Concert at the Grand 
Hotel, Birmingham. 


Tuesday, June 16th. 


10a.m. Meeting at the Large Theatre, Midland Institute, Bir- 
mingham. Opening of the Convention by the Right Hon. the 
Lord Mayor of Birmingham (Lieut.-Col. Ernest Martineau), 
Address by Mr. R. A. Chattock, President. Paper on “ The 
Commercial Development of Electrical Supply in Towns of 
Moderate Size," by Mr. W. A. Vignoles. 
1l p.m. Luncheon at the Grand Hotel. | 
2:30 p.m. Visits to the works of the General Electric Co. at Witton, 
and Messrs. Belliss & Morcom, at Birmingham. A parade of 
electric vehicles will take place outside the G.E.C. works at 
Witton. 
7 p.m. Annual Dinner at the Grand Hotel, Birmingham. 


Wednesday, June 17th. 


9:1ó a.m. Special train leaves New-street Station for Coventry, 
arriving at 9:40 a.m. 

10 a.m. Meeting at St. Mary's Hall. Coventry. Official weleome 
by the Mayor of Coventry (Councillor S. Bettmann). Paper on 
" The Design and Operation of Modern Boiler House Plant," by 
Mr. 5. E. Fedden. 

] p.m. Luncheon at the Drill Hall, Queen Victoria-road, Coventry. 

2:30 p.m. Visits to Coventry Corporation. Electricity Works and 
the Daimler Company's Works. The following works will also 
be open for inspection: Coventry Ordnance Works, Triumph 
Motor Cycle Works, Coventry Chain Co., British Thomson- 
Houston Meter Works, and at Rugby the works of the British 
Thomson-Houston Co. and Willans & Robinson. A special 
train will leave Coventry for Rugby at 2:37 p.m.. returning in 
time to catch the 5:35 p.m. train from Coventry to Birmingham. 

5:39 p.m. Special train leaves Coventry, due at Birmingham 
6:10 p.m. 

8:30 p.m. Reception by the Lord Mayor and Lady Mayoress and 
Dance at the Council House, Birmingham. 

Thursday, June 18th. 

9a.m. Motor vehicles leave the Grand Hotel for Stratford-upon- 
Avon. 

10:30 a.m. Meeting at the Memorial Lecture Room, Waterside, 
Stratford-upon-Avon. Official welcome by the Mayor of Strat- 
ford-upon-Avon (Councillor F. Winter) Paper on "The 
Standardisation of Tariffs,” by Mr. J. Horace Bowden. 

I p.m. Luncheon at the Town Hall. 

2:30 p.m. Motor vehicles leave Bridge-street for Warwick. The 
official photograph will be taken on the lawn at Warwick Castle. 

ð p.m. Motor vehicles leave for Birmingham. 

8:30 p.m. Conveyances leave the Grand, Midland and Qpeen's 
Hotels, Birmingham, for Open-air Féte and Concert at the 
Botanical Gardens, Edgbaston. 

10 p.m. Meeting of the “ Point Fives " at the Grand Hotel. 

Friday, June 19th. 

10 a.m. Annual General Meeting at the Large Theatre, Midland 
Institute, Birmingham. 

2:30 p.m. Visit to the Corporation Electric Generating Station, 
Summer-lane. 

8 p.m. Dance at the Grand Hotel. 

Saturday, June 20th. M 

8:40 a.m. Train leaves New-street Station for Worcester, arriving 
at 9:40 a.m. . 

10 a.m. Official welcome at the Guildhall by the Mayor of Wor- 
cester (Ald. H. A. Leicester). 

11:30 a.m. Motor vehicles leave Edgar-street for visit to water- 
power station at Powick, after which the party will proceed by 
motor vehicles to the Malvern Hills. 

2:30 p.m. Luncheon at the Hop Market Hotel. 

3:48 p.m. Return train leaves Worcester due at Birmingham at 

4:45 p.m. 


SATURDAY, June 20th. 
PHYSICAL SOCIETY. 
Meeting at the Cavendish Laboratory, Cambridge University. aud 
visit to the works of the Cambridge Scientitic Instrument Co. 
Train leaves Liverpool-street Station 9:10 a.m. 


LONDON ELECTRICAL ENGINEBRS 
Oflicer Commanding: Lieut -Col. H. M. LEAF. 
The following orders have been issued for the current week :— E. 
Monday, June 15, A Company.—Infantry Drill, 7 p.m. to 8 p.m. Tech- 
nical Instruction, 8:15 p.m. to 10 p.m. AN 
Tuesday, June 16, B Company —-Infantry Drill. 7 p.m. to 3pm. ec 
nical Instruction, 8:15 p.m. to 10 p.m. — fecic 
Wednesday, June 17, Ml Companies.—Hating Examinations will be he 
from 7 p.m. till 9:30 p.m. 
Thursday, June 18. € Company.—Infantry Drill, 7 p.m. to 8:30 p.m. 
Technical Instruction, 8:45 p.m. to 10 p.m. Sm 
Friday. June 19. D Company.—lnfantry Drill, 7:30 p.m. to 8:30 p.m. 
Technical Instruction, 8:45 p.m. to 10 p.m. 


s 
e iH 


. C. A. Blascheck (Canterbury). 
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THE NINETEENTH ANNUAL CONVENTION OF THE IN- 
CORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 


The nineteenth annual convention of the Incorporated 
Municipal Electrical Association begins its serious work at 
10a.m. on Tuesday next, June 16th, in the large Theatre of 
the Midland Institute, Birmingham. Mr. R. A. Chattock, 
chief electrical engineer of the Corporation of Birmingham, 
is president, and those attending the Convention will receive 
a municipal welcome from the Lord Mavor (Lieut.-Col. E. 
Martineau). A full programme of the technics! events of the 
week is given on the opposite page, under " Arrangements for 
the Week." and besides these the needs cf the better " point 
fives " of the station engineers and visitors are heing catered 
for by trips to Elkingtons, the Birmingham Art Gallery and 
various places of interest in Coventry and Stratford-on-Avon, 
all of which will take place when the members them-zelves will 
be (or at least we hope so) engaged in abstrvs» technical dis- 
cussions, Which it will be our business to report in full in next 
week's ELECTRICIAN. 

We understand that those who have expressed their inter- 
tion of attending number between 400 and 50€, a total which 
includes many ladies. Among the members, delegates and 
visitors who are to be present are the following :— 

R. L. Acland (Chesterfield). A. J. Ireland (B.T.- H.). 

S. T. Allen (Wolverhampton). W. A. Jackson (W. Bromwich). 

F. Ayton (Ipswich). E. Jacob (Tudor Battery Co.). 

W. J. Bache (Cheltenham). E. S. J. Jewell (Green's Economiser) 
A. W. Barham (Watford). W. T. Kerr (Hereford). 

A. S. Barnard (Walsall). W. Koch (Electrical Co.). 

J. Bastian (Bastian Meter Co.). W. W. Lackie (Glasgow). 

J. W. Beauchamp (West Ham). H. Tomlinson Lee (Wimbledon). 

H. Bell (Hull). F. M. Long (Norwich). 

J. A. Bell (Aberdeen). W. S. Lonsdale (Siemens Bros.). 

C. R. Belling (Belling & Co.). J. R. P. Lunn (Darlington). 

A. Blackman (Sunderland). H. S. Mackey (Stirling Boiler Co.). 

W. L. Madgen (Brush El. Eng. 
T. W. Bloxam (Belfast). , Co.). 

J. H. Bolam (Weymouth). F. H. Masters (THE ELECTRICIAN). 

J. Horace Bowden (Poplar). F. V. L. Mathias (Warrington). 

S. E. Britton (Chester). Geo. C. Milnes (Lancaster). 

J. H. C. Brooking (St. Helens Cable W. E. Milns (Birmingham). 

& Rubber Co.). L. R. Morshead (Morshead & Co.). 
J. K. Brydges ( Eastbourne). G. Mortimer (British Aluminium 
H. R. Burnett (Barrow-in-Furness)  Co.). 


R. H. Campion (Dewsbury). F. H. Nalder (Nalder Bros. & 
R. A. Chattock, President (Bir- Thompson). 
mingham). E. A. Nash (London). 


H. A. Nevill (Wakefield). 
F. A. Newington (Edinburgh). 
F. A. Nield (Aron Electricity Meter). 


J, Christie (Brighton). 
H. W. Clothier ( Reyrolle & Co.). 
J. H. Clothier (St. Anne's). 
T. D. Clothier (Bootle). E. G. Okell (Plymouth). 
A. G. Collis (Crompton). E. G. Partington (W. T. Glover & 
W. H. Cooke (Luton). Co.). 
A. C. Cramb (Croydon). S. L. Pearce (Manchester). 
A. J. Cridge (Electrical Co.). R. W. L. Philips (Bedford). 
W. Crow (Mayor, West Ham). W. G. Pickvance (Wrexham). 
J. A. Crowther (Wallasey). J. S. Plumtree (Union Electric Co.). 
J. P. Crowther (Worksop). H. Faraday Proctor, Hon. Sec. 
J. W. Crowther (Sheffield). (Bristol). 
F. R. Davenport (Willans & F. W. Purse (Carlisle). 

Robinson). T. R. Renfree (Brit. El. Transf. Co.). 
C. S. Davidson (Barnes). H. Richardson (Dundee). 
A. J. C. De Renzi (Newcastle, F. V. Robinson (Hartlepool Eng. 


Staffs. ). Works). 
H. Dickinson (Liverpool). W. M. Rogerson (Halifax). 
Justus Eck (Union Electric Co.). — H. S. Russell (Mirrlees, Bickerton & 
A, Ellis (Cardiff). Day). 


y) 
A. P. Rutherford (Leith). 
S. E. Fedden (Sheffield). P. E. Rycroft (Hounslow). 
H. Foulds (Birmingham). C. W. Salt (Torquay). 
H. F. Friederichs (W. Hartlepool) R. H. Schofield (Ferranti). 
R. W. Gauntlett (Bruce Peebles). A. Hugh Seabrook (St. Marylebone). 
8. C. Gibson (Nuneaton). A. H. Shaw (Ilford). 
W. E. Gower (Underfeed Stoker Co.) C. M. Shaw (Worcester). 
H. Gray (Accrington). A. Sinclair (Swansea). , 
J. P. Gregory (B.T.-H.). F. Sumner Smith (Brit. El. Equip- 
» E. Groves (Birmingham). ment Co.) 
. 0. Hale (Sturtevant Eng. Co.) J. P. Smith ( Barrow-in- Furness). 
- T. Harrison (London). T. R. Smith (Leicester). 
. E. Hoadley (Maidstone). J. F. €. Snell (London). 
L. B. Hogarth (Whitehaven). N. Staniland (Hornsey). 
E. M. Hollingsworth (St. Helens). J. E. Starkie (Burnley). 
J. Snow Huddlestone (Siemens, G. D. Stone (Mirrlees Watson). 
Woolwich). P. H. Symonds(Willans & Robinson) 
E. S, Hurlbatt (Dick, Kerr). W. C. P. Tapper (Stepney). 


H. S. Ellis (S. Shields). 


A. M. Taylor (Birmingham). P. P. Wheelwright (Blackburn). 

B. Thomas (Bertram Thomas). G. Wilkinson (Harrogate). 

C. S. Thomson (Vickers). T. P. Wilmshurst (Derby). 

G. Tough (Coventry). C. Wilson (Osram Lamp Works). 
C. Turnbull (Tynemouth). A. P. Wood (Lancashire Dynamo 


A. T. Turney (Western Electric Co.). “o.). 
W. A. Vignoles (Grimsby). W. J. Wood (Bolton). 

W. E. Warrilow (THe ELEcTRICIAN). C. H. Wordingham (Admiralty). 
S. J. Watson (Bury). W. Wyld (Hampstead). 

H. J. Groves Webb (Electrical Co.). C. H. Yeaman (Stoke-on-Trent). 


MUNICIPAL WIRING AND HIRING FROM A CON- 
TRACTOR'S POINT OF VIEW. 


s BY E. H. FREEMAN. 


Summary.—The subject is reviewed in the light of the I.M. E. A. Bill, 
and reasons are first suggested why sucha Billis desirabl> in view of the 
fact that no station engineer would be anxious to add to his duties the 
cares attaching to a wiring department. lt is then pointed out that the 
results so far obtained by municipalities who have taken up wiring are 
not encouraging. Finally, the position is considered as it affects the 
contractor. 


In considering the subject of municipal wiring from the point 
of view of a contractor one can safely assume that the ordinary 
engineer in charge of a municipal electric light station, no 
matter how strony a supporter of the I.M.E.A. Bill he may be, 
does not want to establish a wiring department for the sake of 
the honour and glory attached to it. He would hardly be 
likely to find all the time required to run it unless he thought 
there were a real advantage to be gained, even though it might 
be of an indirect character. Probably a few engineers have 
been forced into taking action by Electric Lighting Com- 
mittees anxious to lose no chance of extending municipal 
trading, but in such cases it would be useless to spend time 
in discussion. The regular arguments on municipal trading 
in general are well known, and it is unnecessary to repeat them 
in this article, as doing so would not affect the matter in any 
way, and the space can be utilised better in considering the 
question of municipal wiring in particular. 


REASONS FOR THE I.M.E.A. BILL. 


What, then. is the reason for the deep anxiety on the part of 
the L.M. E.A. to obtaia the powers for which they ask and which 
would enable them to add to their proper business of generating 
electric current the side line of a contractor's business ? General 
inquiry leads to the conclusion that their only reason of any 
value is that they believe, or claim, that power to carry out 
installation work, and to sell and hire electrical apparatus, will 
ji to improve their station outputs, and to improve the load 

actor. 


Other explanations are given, but they hardly seem to be 


of any importance or to be more than excuses. We are told, 
for example, that the municipal wiring department is a neces- 
sity due to the execrable character of the work carried out bv 
contractors in general—almost without exception, if one were 
to believe the statements made at times by enthusiastic sup- 
porters of the Bill. There are, however, two sides to this 
question. No matter how bad the work of the contractors 
might be, there is little doubt it could be matched by municipal 
work. Mention might be made of an installation which the 
writer's firm recently had the pleasure of wiring again after 
the work of the Corporation (supposedly carried out to a strict 
specification) had been condemned most severely by an 
independent consulting engineer. This contract cost the 
Corporation some hundreds of pounds. But this case does not 
stand alone. Inquiry amongst contractors would bring 
evidence of many similar defective installations in all parts, 
and certainly there is no reason to think that municipal Wiring 
would be any better than the work of contractors. 

This ostensible reason for the Bill, moreover, is one that 
could be met much more effectively bv other less contentious 
methods. The municipal engineers complain. they have no 
powers to condemn bad work unless the insulation test is bad, 
Why should they not obtain such powers * Even if a small 
charge for inspection were made the contractors would be 
quite satisfied to pav this, and there can be little doubt that 
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the electrical contractors would welcome such impartial 
inspection, provided, of course, it was not made by a com- 
petitor in the shape of an engineer attached to a wiring de- 
partment. 

The members of the Electrical Contractors’ Association 
have given strong proof of their desire to improve the standard 
of work by their guarantee scheme, which seems likely to be 
carried through in the near future. The scheme has been dis- 
cussed fully in the Press, and there is no need to go into details 
here ; but the idea is that the quality of the work of every 
member of the E.C.A. shall be guaranteed by the Association 
{up to a limit of £50 per contract). Obviously, when this is in 
force, all excuse for complaint against the work of anv member 
of the E.C.A. will disappear, as if found defective it will be put 
right by the E.C.A. 

Another method of improving contracting work depends 
rather on the manufacturers than on the municipalities. If by 
some miracle the manufacturers could be induced to refuse 
credit to any and every individual who wants to start as a 
contractor and puts “ electrical engineer " on his card (^ printed 
while you wait "), and would also refuse absolutely and entirely 
to give trade discounts to any but trade customers (that is, 
excluding the relatives of all the friends of all their staffs, 
&c., all of whom get trade terms nowadays). the contracting 
trade would have a chance of establishing itself fairly without 
risk of condemnation as a whole when some ambitious ap- 
prentice or improver spoils a house by shoddy work. This, 
however, is by the way ; but such abuses lead to deep regret 
at the abolition of the Industrial Committee of the I. E.E. 

There 1s, however, one further way in which municipalities 
could help now to get rid of bad work without any more effort 
than the exercise of a little common sense. They could refrain 
from informing prospective consumers that first-class installa- 
tions should be carried out at 6s. or 8s. a point. The case of a 
northern municipality will be remembered, where the con- 
tractors customer was told that the price quoted was much too 
high—that 12s. 6d. a point, including fittings and everything, 
was quite enough : Probably there are few contractors who 
have not suffered in this way at one time or another. How can 
they believe that a supply engineer responsible for such 
ridiculous statements as this wants the work done properly, 
or that he even knows what is good work ? 

There is a further reason given for the promotion of the 
LM.E.A. Bill—viz., the lack of initiative and competition 
amongst contractors, and the consequent risk that the rate- 
payers of some municipal Eden will not have the advantages 
and possibilities of electricity brought before them effectively. 
Such places may exist, but it is doubtful. As a contractor 
carrying out work all over the country one does not come 
across such places. The competition from local firms always 
exists and is generally severe. In any case, however, this 
reason only amounts to the statement that the local con- 
tractors are not sufficieatly anxious to help the station engineer 
to sell current ; or, in other words, that they will not do his 
business for him. The engineer can open show rooms any- 
where without any special powers, and, if at all alive to the 
business side of the sale of current, he should be advertising 
electricity in every way possible. Why should he expect the 
contractor to do it for him? An ordinary manufacturer does 
not expect the retailer to advertise his goods unless he is paid 
directly or indirectly for doing so, and the central station 
engineer is in a very similar position. He should pay the con- 
tractor for anv new business he introduces, and not abuse him 
for failing to do the work he should do himself. 

This point. however, in any case, amounts to little more than 
a repetition in different form of the statement that the munici- 
palities desire Wiring powers because it will enable them to 
increase their output. The whole subject from the municipal 
point of view is thus reduced to the simple question whether 
the powers asked for in the Bill will have this effect. The 
elect on the contractor can be considered later, but it will first 
he of interest to see what grounds the municipalities have for 
thinking that the result will be what they claim. There are, 
of course, several ways in which this can be judged. 
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RESULTS OBTAINED BY MUNICIPALITIES. 


One simple method is to consider what happens when a supply 
authority has every opportunity of establishing a wiring depart- 
ment without interference from anyone. This is, of course, the 
case with companies. THE ELECTRICIAN Blue Book (“ Electrical 
Trades’ Directory ’’) gives, amongst other data, the information 
whether a company or municipality has a show room or not, and 
if these particulars are analysed it will be found that less than 2in 
5 (about 38 per cent., to be more precise) of all the companies 
have even opened show rooms, and naturally the number 
carrying out wiring work is less still. If anything, this pro- 
portion over-states the real position, for a large number of 
companies have been promoted by such firms as Edmondson s. 
Christy's, Foote & Milne, Drake & Gorham and others, who are 
contractors first and company promoters after. That is, they 
promote the companies largely on account of the contractiny 
work they obtain in consequence of doing so, and, of course, 
thev run wiring departments and showrooms largely as 
branches of their contracting business. 

The comparative figures for municipalities are also of 
interest, but cannot be of so much value, due to the different 
conditions under which they work. Some already have powers 
to carry on both wiring and sales departments, and others have 
partial powers (to carry out wiring through contractors, for 
example), whilst others have no such powers at all. All, how- 
ever, have power to open show rooms, vet less tlian 25 per cent. 
have done so. It is difficult to check exactly what propor- 
tion having full wiring powers have availed themselves of the 
opportunitv, but certainly a large number have not done so. 
As far as the particulars can be ascertained, the number of 
municipalities that have full powers to carry out wiring work 
and to run a sales department and do not do so is roughly about 


the same as the number that do, which would point to the . 


conclusion that even municipalities themselves do not seem 
very decided as to the advantages to be gained by the passing 
of the Bill. 


If comparison be made again between individual towns 
which do and do not exercise their wiring powers it will be 
found that the former class do not show any very marked 
superiority. Garcke’s ‘‘ Manual" gives details of the output 
of all the stations for the past few years, and the comparison 
can be made on this basis. The first and last years mentioned 
in the latest edition of the " Manual" are 1908 and 1912. 
During this period the output of West Ham (wiring) has 
increased by 112 per cent., whereas the Birmingham output 
(non-wiring) has increased almost exactly 100 per cent. These 
are the two most favourable examples amongst the largest 
stations in each class. Amongst stations of medium size we 
find Wolverhampton (wiring) has increased 135 per cent., as 
compared with Coventry (non-wiring) with an increase of 
120 per cent. Similar comparisons might be made between 
other stations, and on the whole the advantage to the munici- 
pality from a wiring department would not seem to be so 
overwhelming as its advocates would have us believe. 

One point of interest arose in going over these figures— 
viz.. that the only cases where the output decreased were three 
small towns (each with an output of under 1,000,000 units a 
vear), every one of which possesses a wiring and sales depart- 
ment, whereas all the towns with a corresponding output which 
do not carry on direct wiring work had an average increase of 
over 50 percent. This point is of special interest in view of the 
statement that it is the smaller areas that most urgently need 
wiring powers. 

One very interesting example of the effect of running a 
municipal wiring and sales department. as compared with the 
opposite policy, is afforded by the case of Leicester. The 
fizures are of interest on account of the law suit brought 
against the Corporation for trading in electrical wiring work, 
&c., without having the necessary powers. The case was 
decided in 1910, and up to that date the Corporation officials 
were fighting the contractors in every way possible. Since 
that date the two parties have been working amicably together, 
and are now the best of friends. The output figures deserve 
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quotation in full. The total number of units sold by th 
lighting station at Leicester were as follows, in thousands o 
units, for the years mentioned :— 


e 


f 


1906 Total units sold .............................. 2,082 
107 ., PME DU P HNEOHERN 2,191 
1908  , RERO OM EM 2.056 
1909  , eee i cedugpisQuN de 2.051 
1910 |. , E OE ERA 2,035 
1911  , MERC OEC nore: 2,368 
1912 B Sai Wusice a 2,719 


The figures for 1913 are not published, but unofficial reports 
state that the output has made a further large advance. 
Comment is hardly necessary, but it would be as well to 
emphasise the fact that the output decreased during the time 
the wiring department was in existence, but immediately began 
to rise rapidly as soon as it was abolished. Since that time the 
Corporation has had the advantage of the co-operation of the 
contractors, and the improved results are obvious from the 
figures quoted. 

Before leaving the consideration of this aspect of municipal 
wiring. a few examples might be given of other individual 
results. As already stated, many towns already possess the 
powers which the I.M.E.A. Bill would give to every munici- 
pality. Glasgow, for example, already has ` full powers," 
and Glasgow would not be accused by its best friend or worst 
enemy of being chary of undertaking any work as a municipality 
that it thought would be of benefit to the ratepayers. It is 
usually quoted as the stronghold of municipal trading. Never- 
theless, it has no wiring department or sales department. lt 
runs a show room, but for demonstration purposes only. The 
Corporation works on friendly co-operative terms with tbe 
contractors, and the output of the station increases steadily. 
Birmingham is another town where municipal trading is cer- 
tainly not neglected, but where municipal wiring (though 
suitable powers are possessed) is unknown. As at Glasgow, the 
show room is not used for sales at all, and the output here also 
continues to rise steadily and rapidly. Only a few weeks ago, 
at the annual dinner of the local branch of the E.C.A., Mr. 
Foulds, the secretary of the Corporation electricity depart- 
ment, who attended the dinner, spoke of the cordial relations 
that exist between the Corporation and the contractors, and 
said there was no need for wiring powers whilst the contractors 
worked so well with the supply station. It is true that Mr. 
Chattock later on wrote explaining that if the contractors were 
not as energetic in the future as in the past and present, wiring 
powers might need to be put in force—at Birmingham or else- 
where ; but one feels that this was largely due to the emphasis 
laid by all critics of the speech who drew attention to the 
remarks in question, on the one hand, and to the fact that, on 
the other hand, Mr. Chattock, of Birmingham, is himself 
chairman this year of the I.M.E.A. Convention. Derby is 
another case where the Corporation and the contractors work 
together with entirely satisfactory results and where the Cor- 
poration has full wiring powers which it does not exercise. 

_ [fit be objected that all the examples quoted are large towns, 
in which there must necessarily be ample competition amongst 
the contractors, and where the pushing of electricity will, 
therefore, be carried on effectively in any case, it is easy to 
quote other examples just as convincing. At Kingston, for 
example, with an output in 1912 of well under 1,000,000 units, 
the results of co-operation are entirely satisfactory. There, also, 
the Corporation has full wiring powers, but has found it better 
to work through contractors than to do work by direct labour. 


Many other examples showing the success of co-operation 
between the municipality and the contractors could be quoted, 
but perhaps a few showing the result of the opposite policy 
might also be given. Sheffield has been discussed so fully in 
connection with the litigation of last year, and its abortive 
menn to obtain full wiring powers by a special Bill, that it 
3 Sn to do more than mention it, and to repeat that 
‘ed d early proved that the wiring and sales department 
: s ually been run at a loss to the ratepayers. Marylebone 
id equally famous example, where similar results were 

leved. This department is also now closed. At Leicester, 
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as already mentioned, the forced closing of the wiring depart- 
ment has been of immense benefit. Woolwich is another 
example. They also ran a wiring department, and rapidly 
forced all the contractors out of the district. The department, 
somehow, did not prove all that was hoped from it, and 
eventually Sir Alexander Kennedy was called in, and his advice 
was that the sales, wiring and fittings department sbould be 
closed down, as it was undoubtedly being run at a heavy loss. 

These examples show that municipal trading in electrical 
apparatus and contracting work is by no means always suc- 
cessful; in fact, it seems clear that it is in a good many cases 
a failure, and in most instances the results obtained are no 
better than those obtained by supply authorities who work in 
co-operation with the contractors. 


THE ConTRACTOR’S Point or VIEW. 


It may be objected that so far this article has dealt with the 
subject from the municipal point of view rather than from that 
of the contractor, and that though the municipal engineers will 
be sure to appreciate fully the advice given them as to the 
best method of carrying on their business, yet they may feel 
that this is a matter they can really manage to undertake for 
themselves. Nevertheless, it seemed desirable to consider 
the effect on the municipalities, and to consider whether the 
powers they want are of real value. The contractor's point of 
view, however, also needs stating. 

First of all it must be realised that this is a matter of life 
and death to the majority of the contractors throughout the 
country. It is only a question of a few per cent. more or less 
in increased output to the central station engineer, but to the 
contractor his whole business life is at stake. If the con- 
tractor were proved to be as incompetent as he is sometimes 
stated to be he would have to go, and the sooner the better, 
for the sake of the entire industry ; but this is not the case. 
The mere fact that scarcely a manufacturer in the country 
undertakes contracting work proves the contrary. The manu- 
facturers would soon appreciate the desirability of abolishing 
the contractor, and of carrying out his work themselves, if he 
did not prove himself capable of doing it fairly successfully. 

In considering the question to be one of life and death, the 
contractor does not forget that the Bill only gives the munici- 
palities permission to carry out work by direct labour in certain 
contingencies. The wiring work is to be done through a con- 
tractor, but may be done direct if there is no effective com- 
petition. It is not clear who is to decide this question, unless 
it be covered by the last clause of the published draft, which 
makes the president of the I.E.E. responsible for selecting the 
arbitrator. Imagine the president of that august body being 
called on to consider such a question as whether the contractors 
in any given area are working in effective competition or have 
made a private arrangement between themselves to maintain 
wiring rates. 

It happens, however, that there has been some correspon- 
dence published recently that brings light on the dark ob- 
scurity of this proposal. In the technical Press early in May 
there appeared certain letters that had passed between Mr. 
Faraday Proctor, of the Bristol Corporation, and Mr. Burkett, 
the secretary of the Bristol Electrical Contractors’ Association. 
The full correspondence need not be quoted, but a summary 
will be of considerable interest. Mr. Burkett wrote to Mr. 
Proctor in the first place complaining of the methods of busi- 
ness of the Corporation when sub-letting contracting work. 
Apparently the Corporation has until recently sublet entire 
contracts, leaving the contractors to provide all material and 
labour required. Recently, however, they have adopted a new 
policy, and have only sub-let the actual wiring work, them 
selves supplying all switches, plugs, fittings and so forth. Mr. 
Burkett quite reasonably wrote to complain of this change of 
policy, pointing out that it meant that the contractor took full 
responsibility whilst he did not receive the full profit on the 
contract. Mr. Proctor's reply is really amazing. He states 
that, " owing to the troubles which arose by faulty material 
being supplied," the Corporation were forced to adopt the 
course they have taken, and eventually he writes that his 
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Committee cannot see their way to make any modification in 
the system. 

This example deserves rather full consideration. It will be 
fairly obvious that in estimating for any wiring installation 
there is not much risk of mistake in counting the switches, on a 
plan or in a schedule, or in pricing them out. The same 
applies to fittings. lamps, &c. When the wiring part of the 
contract is considered, however, the position is different. 
There is serious risk of error in measuring up quantities of 
material—tube, casing, wires, &c. There is also serious risk 
in judging the labour required to carry out the work according 
to the class of building and its details of construction. It 
would appear, therefore, that Mr. Proctor has left to the con- 
tractor all the items which involve risk of error in estimating 
and has retained in his own hands the supply of all items on 
which the profit is certain. This is not the reason for his 
policy, however. The real reason is “ owing to the troubles 
which arose by faulty materials being supplied." He meets 
this difficulty by supplying all the material easy to inspect, 
to test and to repair or replace, and by leaving the contractor 
to supply everything that cannot be examined or tested 
properly, unless a clerk of works is permanently on each job, 
and which cannot be replaced except at the risk of considerable 
damage to decorations or to fittings, &c., and at comparatively 
great cost! Mr. Proctor would have been better advised to 
avold argument, and simply to have given a blunt refusal 
to the request of Mr. Burkett. Even a contractor could have 
found some better excuse than that given by Mr. Proctor. 

This 1s the position to-day, and there cannot be much doubt 
as to the future of the Bristol wiring department if it is con- 
tinued on such a system. It can hardly be questioned that 
no self-respecting contractor will care to carry out work for 
the Corporation under such conditions. Before long the work 
will drift into the hands of the smaller unsubstantial men with 
no reputation to make or lose, who will go on doing work as 
badly as is just necessary to satisfy the department's require- 
ments, and who will fade away unobtrusively when jobs begin 
to go wrong. The next step will result from the fact that Mr. 
Proctor will then find there is no “ effective competition " in 
Bristol. Without doubt he will, to his great regret, be forced 
to report this melancholy fact to his Committee, and he would 
then have to appeal to the president of the I.E.E. (if he did not 
possess wiring powers already) to give him permission to start 
a wiring department. 

Can there be much doubt that some such result will inevitably 
be the outcome of the policy of the Bristol Corporation ? 
Equally well, can anyone be surprised that the contractors 
all over the country are determined to fight the Bill that makes 
such a result possible in every municipality ? 

The whole principle of the Bill, of conferring powers which 
may not be exercised, is objectionable. We shall, of course, 
be told that the powers will only be used in emergency—but 
who can rely on such statements * To-day we may have in 
any area a Committee opposed to municipal trading, and the 
contractor may have the opportunity of existing in his usual 
state of (limited) peace and prosperity. Next year, however, 
the fortunes of the local elections may result in a committee 
with a fierce desire to extend municipal trading in every direc- 
tion, and the contractors prosperity will disappear. The 
unfortunate man will never know from one year to another 
what policy he should adopt in his business, and no effective 
business could possibly be conducted in such circumstances. 

It will be obvious that the contractors must oppose the Bill 
as it stands; but it is not fair to call their opposition un- 
reasonable. Without doubt some solution of the difficulties 
that undoubtedly exist must be found, and it is to be hoped 
that the Council of the I.E. E. will yet be able to do something 
in the matter. 

What the solution will be it is impossible to say. It is 
certainly reasonable that if there should be any municipal 
area where there are no regular and satisfactory contractors at 
work the municipality should be allowed to do wiring work for 
itself. The difficulty over this question is to decide whether 
there are any satisfactory contractors ; but certainly the onus 


of proof should rest on the municipalities. They should not 
have powers given them which are not to be exercised except. 
under certam conditions, but should be given some means of 
obtaining those powers if they bring satisfactory proof of the 
existence of the special conditions. Possibly an inspector of 
the Local Government Board could hold a judicial inquiry 
to decide the point, where necessary, and the decision should 
be subject to periodical consideration. 

Sales departments also could be run under similar conditions, 
but only when it is clearly proved that the local traders 
have failed to provide satisfactory supplies of the electrical 
materia] which the ordinary consumer wishes to purchase. 
Under no circumstances whatever should these departments 
be allowed to sell such materials as cables, tube, switches, 
fuseboards, &c. Even if wiring powers are not exercised by 
the municipality, power to sell such material will sooner or 
later end in the local contractors being forced (indirectly as 
a matter of policy for themselves, if in no other way) to pur- 
chase everything from the sales department, instead of having 
a free hand to buy in the open market, with any competition 
found desirable, the material most suitable to the work in hand. 

The questions of hire and hire-purchase can be settled more 
simply. The majority of contractors, it must be admitted, 
do not possess the capital or organisation to carry on this class 
of work, whereas a municipality can deal with it very effectively 
for a variety of reasons. 

The regular visits for meter reading, &c., give an oppor- 
tunity for frequent inspection and testing that 1s very desirable. 
Goods on hire from the municipality, again, cannot be seized 
for debt, whereas this would be a risk the contractor would 
need to allow for in fixing his charges. Probably the con- 
tractors, as a body, would offer no objection to hire of appa- 
ratus, whilst hire-purchase could be arranged by fixing such 
terms and periods for repayment as would not prevent the 
contractor from effecting sales of similar apparatus when 
opportunity arose. 

The question of bad workmanship has already been referred 
to, and if the municipalities would obtain the powers suggested 
to enable them to refuse connections to any premises not wired 
in accordance with the rules of the I.E.E. there is little doubt 
thev would receive the support of the electrical contractors. 

Finally, the showroom should exist as a matter of course in 
every municipal area, and it should be recognised as existing. 
with the sole object of increasing the output of the station. 
The contractors should be encouraged to bring their customers 
to the show rooms to inspect fittings and apparatus of all kinds, 
and material sold should be sold through a contractor, or the 
trade discount credited to the contractor concerned in fitting 
up the apparatus. Where no contractor introduces the 
business the work should be handed out to the contractors on 
some system arranged in each district between the municipal 
engineer and the contractors approved by him as satisfactory, 
and every contractor should be on this list unless experience 
had made it necessary to omit his name for good cause. It 
should be clearly understood that the showroom 1s run as an 
advertisement, as at Glasgow, Birmingham and elsewhere, and 
not as a profit-making concern in itself. 

[t is earnestly to be hoped that some solution can be found. 
The problem is a difficult one, no doubt, but its continued 
existence unsolved has caused endless confusion and trouble, 
and has certainly prevented electricity supply from getting 
ahead as it should. The contractors and municipalities have 
spent thousands of pounds in fighting one another, which 
money could have been spent more profitably in other ways, 
and have wasted much time and energy without any per 
manent benefit to the industry. If not settled, the same pro- 
cess must continue. for the contractors, now fortunately 
possessing a large " fighting fund," cannot possibly afford to 
let the matter go by default, and must continue the contest 
to the last. Is it not possible to arrange a conference, for each 
party to recognise the difficulties of the other, and eventually 
to find a compromise that will allow the electrical industry à 
chance to get ahead with its proper business, and not waste 
further time and money on internecine strife ? 
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MUNICIPAL AND PRIVATE DEVELOPMENTS. 


FAMOUS ELECTRICAL AND MECHANICAL WORKS. 


INTRODUCTION. 


Next week, for the first time in the history both of the city and the 
Association, the Convention of the Incorporated Municipal Electrical 
Association will be held in Birmingham under the presidency of Mr. 
R. A, Chattock, the City Electrical Engineer and Manager. It 
seems rather surprising that this should be the case, seeing that not 
only has Birmingham been intimately connected with the progress 
of engineering from the very earliest days, but also that it was one of 
the first cities to possess a municipal electricity department. It may 
be that some of those visiting Birmingham during next week do 
not at present know much about the places of interest and history of 
the city. But we feel sure that by time the convention is over this 
state of ignorance will have been enlightened, for if there is anything 
the Birmingham citizen is particularly desirous upon impressing 
the stranger it is the wonderfulness of his city from every point of 
view, and, what is more, we are almost certain that most of his 
ideas on this subject can be amply justified. For our part, we 
propose in the following article to assist in that process of enlighten- 
meut by giving some account of the present state of the electrical 
engineering industry in Birmingham, paying special attention to the 
works and other places of interest which are to be visited by members 
of the Association during the coming week. We should like to 
express in this place our indebtedness to various persons who have 
materially assisted us in the preparation of the article by placing 
information and photographs at our disposal. First among these is 
Mr. R. A. Chattock, who has permitted us to deal fully with the 
progress of the electricity department, and next is Mr. W. E. Milns, 
the consumers’ engineer of the department, who spent a great deal of 
time with our representative in discussing various features connected 
vith clectrie power supply in Birmingham. We also wish to thank 
the representatives of the various firms whose works are described 
below for giving full facilities to our representative for obtaining 
such details as he required for the preparation of this article. 


EARLY HISTORY. 


The connection of Birmingham with engineering has always been 
a close one. Even before the middle of the eighteenth century a 
pumping engine made by Savery and Newcomen was erected 
near Dudley Castle, and not long afterwards the work of Boulton, 
Watt and Murdoch laid, as far as Birmingham was concerned, the 
foundations of modern engi neering. The history of the early struggles 
of Boulton and Watt in partnership is well known, as well as their 
connection with the first rotatory engine which was ever constructed. 
This was built and put to work in 1775. Their partnership came to 
an end in 1808, But by that time engineering was a settled 
industry, and its influence had spread to all parts of the world. 
Another early Birmingham pioneer, namely Murdoch, should 
be particularly interesting to electrical enginecrs, sceing that he was 
the first to give a display of gas lighting, the time and place being 
1802 at Soho. He also made the first self-propelled vehicle to run on 
the roads. From the very earliest days Birmingham has also been 
connected with the manufacture of steel for all purposes, this trade 
having developed as a result largely of the ample supplies of pure iron 
and sulphur coal which could then be readily obtained locally. 

In modern times the connection of Birmingham with engineering 
work is as close as it has been in the past, every branch being 
represented except very heavy work such as marine engines. For 
instance, Tangye’s may be mentioned as a firm typical of Birmingham 
In this respect. They make steam, oil and gas engines, hydraulic 
press and machine tools, and in their works Dr. Dugald Clerk worked 
out a two-cycle engine in the early eighties. A works of even more 
Interest to electrical engineers is that of Messrs. Belliss and Morcom, 
where the high-speed engine which was introduced to work in direct 
Connection with dynamos or alternators was designed by the late 
Mr. Alfred Morcom. The same firm are now takin g up the manufacture 
of turbines, and in the latter part of this article we describe in more 


detail just what they are doing at the present day. Birmingham has 
also been connected with the motor-car trade, as the names of 
Lanchester and Wolseley sufficiently show. Last, but not least 
Birmingham is intimately connected with the electrical industry, 
and has been since the days when Messrs. Elkington adopted the 
process of electro-plating. At the present time the General Electric 
Co., the Electric & Ordnance Accessories Co., Veritys, Geo. Ellison, Sim- 
plex Conduits, Berry Skinner & Co., J.& H. Tucker, Chamberlain 
and Hookham, Credenda Conduits, Henry Wiggin & Co., Prometheus 
Co., and other well-known firms, all have their works in or close to 
Birmingham, while in the immediate neighbourhood is the large factory 


| of the Electric Construction Co., which we describe in another article. 


Enginecring, and especially electrical enginecring, also enters largely 
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into the economy of the various trades dealt with below which the 


name of Birmingham is inseparably connected. We may mention 
here that, although the works of the General Electric Co, and Messrs, 
Belliss & Morcom are the only ones to be officially visited by the 
Association, most of the other electrical manufacturers. will be 
pleased to welcome individual members if they should care to make 
an appointment by telephone. 


MUNICIPAL DEVELOPMENT IN BIRMINGHAM. 


The municipal development of Birmingham is a very interesting 
subject, not only because the policy of the Citv Council has always 
been an enlightened one, but also because we believe it was one of the 
first communities to adopt that form of trading. At the present 
time the electricity, tramways and gas departments are all owned by 
the Corporation, while, as is well known, some years ago the enterprise 
of bringing sufficient supply of water from Wales to the city was 
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successfully Wcarried out under municipal control. Birmingham | additions have been made, and, as our readers will remember, within , 

became a city in 188) on the completion of its 50 years of municipal | the past few years this question of extension has been very carefally a 

life, and the first extension of its original boundaries took place in | gone into, and as a result some three years ago the Borough of Aston m 

1891. In 1896 the title of Lord Mayor was conferred, and in the year | Manor, and the important districts of Handsworth, Erdington and B" 

1909 ‘another small district was added. Rəcently still further | King's Norton were added to the city. The accompanying map | 
¥ ' 
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mingham City 
generating and sub-stations In use. 
to note that the Aston an 
electricity undertakings, 
control of the Birming 


Fic. 3.—View or 5,000 kw. TURBO-ALTERNATOR AT SUMMER-LANE SHOWING ITS SIZE 
COMPARED WITH THAT OF A 1,500 Kw. RECIPROCATING SET. 


absorbed, and the inhabitants of those districts are, therefore, now 
in à position to reap the advantages of cheap electric power in a way 
which would not have been possible under the old conditions. 


THE ELECTRICITY SUPPLY UNDER- 
TAKINGS. 

The most interesting of Birmingham's sights 
to members of the I.M.E.A. will certainly be 
the Birmingham electricity department. It 
is not so long ago since we dealt in THE 
ELECTRICIAN with the various extensions that 
had recently been made to the generating 
and sub-station plant of the undertaking.* 
We shall therefore only refer to some of the 
leading features so as to give members of the 
Association what information they require in 
a handy form. A supply was first given in 
that city in 1882 from a short-lived concern, 
but à new lease of existence began in 1889, 
and the company was taken over by the Cor- 
poration in 1900. The requirements of elec- 
tricity consumers in the Birmingham area are 
now supplied from two generating stations, one 
at Water-street and the other at Summer-lane, 
the original station at Dale End in the centre 
of the town being now used as a sub-station. 
The Water-street station generates current on 
the continuous current three-wire system for 
the supply of the immediate district, while at 
Summer-lane continuous current on the three- 
Wire system is also generated for the use of 
lighting and power consumers in the imme- 
diate neighbourhood of that station. Con- 
tinuous current at 5CÓ volts is, moreover, 
generated for traction purposes, while three- 
phase alternating current is generated at 5,000 
volts and a frequency of 25.PA This alternating 
current is transformed; and converted in a 
number ot sub-stations in the*outlying parts 
of the area for use for all purposes, {The 
two generating stations are connected together 
by a number of trunk feeders. 3 

The principal features of the Summer-lane 


generating station,which is to be visited by members of the I.M.E.A., 
Are two series of 1,500 kw. Belliss engines arranged in pairs down the 


* See Taw ELectRician, Vol. LXXII., p. 1025., March 27, 1914. 


ws the area now coming under the control of the Bir- | long sides of the engine room. Oneengine of each pair drives an alter- 
Council, together with the positions of the various | nator and the other a continuous-current generator. A few years ago 
In this connection it is interesting the output of the alternators was increased by the erection on the same 
d Handsworth authorities already owned | bedplate of a 1,000 kw. exhaust turbine. Within the past few months 
so that these, now having come under the | the capacity of the station has again been increased by the addition 
ham electricity department, have been of two 5,000 kw. turbines. With the necessary boiler plant and 


auxiliaries Summer-lane is now occupied to 
its fullest capacity of 36,500 kw. The general 
arrangement of the station is shown in the 
plan (Fig. 2), and various views of the plant 
are given in Figs. 3 to 5. 

It may be noted that special arrangements 
have been made whereby coal can be supplied 
direct into either of the boiler houses from 
the same conveyor, these boiler houses stand- 
ing at an ‘angle of about 75 deg. to each 
other; at the sametime, ample provision has 
been made for coal storage on the other side 
of the canal.4 It was hoped when the station 
was {first erected that this canal would 
provide sufficient water for cooling pur- 
poses, but with the addition of the turbine 
plant it has been found to be insufficient, 
and therefore twelve steel cooling towers 
have recently been erected. These are shown 
in Fig. 5 and have each a capacity of 125,000 
gallons an hour, 

As regards sub-stations a standard design 
has been followed throughout, the various 
features of which will be found in the article 
already referred to.* These public sub-stations 
have an aggregate capacity of 22,000 kw., 
and besides them there are no less than 120 sub- 

- stations on the premises of private consumers, 
All sub-stations are supplied with three- 
phase current at 5,000 volts, and a frequency 

of 25, and energy in this form is also supplied to any consumer, the 
horse power of whose motors connected exceeds 100 H.P., or if his 

consumption exceeds a certain fixed minimum. Fig. 7 is a view in à 


Fic. 4.—ViEW oF ORIGINAL 1,500 kw. ALTERNATOR WITH 1,000 kw. ExnavsT TURBINE 
ON THE SAME BEDPLATE. 


typical public sub-station.& The usual practice with regard to con- 
sumer's sub-stations is to give duplicate supply from two public sub- 


* Loc. cit. 


k v 


stations. Two banks of transformers are usually installed, one 
stepping down the energy to 440 volts for power and the other to 
110 volts for lighting. Asa general practice the consumer uses three- 
phase motors. It is interesting to note that the transformers em- 
ployed in these sub-stations are supplied by the consumers, who do 
their own wiring and installation work. "The necessary high-tension 
, panels and switchgear are installed free of charge and are maintained 
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Fic. 5.—View or NEw CooLina TowERs. 


by the electricity department. Transformer switches under the 

' control of the consumer are provided in order that the whole of his 
installation may be made dead if required. Views in a typical con- 
sumers’ sub-station are shown in Figs. 6 and 8, while an object lesson 
of what happens as the result of the activities of the department is 
illustrated in Fig. 9. 
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M Fic. 6.—View IN A TYPICAL CONSUMERS’ Sup-sTATION AT BIRMINGHAM | 


(CHAMBERLAIN AND HOOKHAM). 


L The number of trades supplied in this way by the electricity 
NIE department cover all those with which the name of Birmingham is 
E connected, and as will be seen from the short description which we | 


| give below, these are exceedingly varied in character. 'The following 
pow list gives a number of the large consumers of the Birmingham Corpora- 
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tion, and also shows the trade and the horse-power of motors con- 
nected in each case :— 


Name. Principal Use. Total H.P 
Alldays & Onions............... Motor car and pneumatic 150 
tool manufacturers 
Archdale & Co................... Engineers’ tools... .......... 220 
Aston Chain & Hook Co. .... Chain makers. ............... 650 
Austers Ltd. ................... Motor fittings manufacturers 200 
Barker & Allen.................. German silver rolling ...... 900 
Barwell Ltd. ................... Bolt and nut manufacturers 100 
Bayliss. Ltd. ..................... Tube manufacturers ...... 410 
Birmiugham Metal & Muni- Brass and copper rolling, 2.100 
tions, Ltd. ammunition makers 


Birmingham Photographict‘o. Photographic material .... 150 


Birmingham Tame & Rea Drainage works ............ 1,000 
Drainage Board. 
Booth & Cersaie Metal rolling.................. 250 
Brandauer & Co. ............... Pen manufacturers ......... 110 
Britannia Tube Co. ............ Tube manufacturers ..... s. 20 
J. B. Brooks Ltd. ............. Saddle makers............... 300 
e Cis oona aesseeseeus Cycles and guns ............ 450 
Burman & Sons ................ Horse clipper manufacturers 150 
Cadbury Bros., Ltd. .......... Cocoa makers...............- 600 
Capon, Heaton & Co. ......... Tyres and rubber articles. — 450 
Cartland & Sons................ Brassfounders ............... 120 
Carl, Case & Co. ................ Metal manufacturers ...... 110 
Thos. Chatwin .................. Engineers’ tools............. 200 
Clifford & Sons.................. Metal rolling.................. 300 
C PI ————ÁÁ— à Lamp manufacturers ...... 150 
Cope Allman & Co. ............ Engineers ou eere necs 190 
Cox Illustrating Co............. Printers ossos ienei 124 
Daniel & Arter.................. Electro-plate manufacturers 400 
S. A. Daniels, Ltd. ............ Machine makers ............ 110 
W. H. Davis & Co. ............ Bedstead manufacturers... 102 
Dennison Watch Case ('o. ... Watch case manufacturers — 100 
Dugard Bros. ................... Metal & tube manufacturers 379 
Dunlop Rubber Co. .......... Tyre and rubber goods.... 320 
Earle, Bourne & Co. .......... Metal manufacturers ...... 165 
Electric & Ordnance Acces- Electrical apparatus manu- 1,000 
sories Co. facturers 
Elkington & Co................. Elect ro- platers............... Un 
Endless Rim Co. ............... Cycle rim manufacturers... — 630 
Faisley & Sons | ................ Metal rolling ................ 300 
| 390 
Gas Department ............... Jas manufacturers ......... OU) 
Gear Grinding Co. ............. Gear manufacturers ....... 160 
General' Electric Co. .......... Electrical manufacturers. — 260 
General Post Office ............ 400 
Gillott & Sons .................. Pen manufacturers ......... 130 
G.P.O. Stores ................... 130 
Great Western Railway ...... Lifts and lighting .......... ks 
Grice, Grice & Sons............ Tube manufacturers ....... 450 
Hall Street Metal Co. ......... Rolling mills.................- 101 
J. Hands & (Co. ................ Engineers .......+s0eseeeeeeee 183 


Frank Hawker Carpathian Electro-plate manufacturers 200 
Silver Co. 


Heath & Sons................... Brassfounders ..............- 400 
Holders' Brewery Ltd.......... Brewer........csceceeeeeeseres 130 
Hughes Stubbs Metal Co..... Metal rolling................-. 500 
James (Cycle Co. ........... p Cycle makers ............-.-- 200 
Jarrett & Rainsford .......... Hairpin manufacturers.... 100 
Johnson & Co. .................. Rolling mills ............. m 00 
Kemp & Sons .................. Metal Rolling ..............- li 
Lees & Saunders ............... Metal refiners .............-- 200 
Leonardt & Co. ..............-- Pen manufacturers ........- 90 
J. Lucas, Ltd. ................-- Motor and cycle lamps.... 450 
Martindale & Co. ............. Edge tool makers............ 200 
Marsh & Baxter ............... Pork butchers .............-- i 
McKechnie Bros. ............... Metal manufacturers ...... 650 
Midland Rubber Co. .......... Rubber goods manufacturers 600 
Mint, Birmingham, Ltd....... Coiners ......ccescecreeceeeeeee 2000 
Moore & Sons |.................. Rolling mills..............--.. 300 
Motor Radiator ('o............. Motor & aeroplane radiators 130 
Myers & Son......... ET Pen manufacturers ......... © 1% 
New Hudson (‘ycle Co. ...... Cycle makers .........---.-- 200 
A. & F. Parkes.................- Agricultural implements . 420 
PATRONS: A esoscse sued pre ad Metal refiners......... eee 160 
Perfecta Seamless Tube Co.... Tube makers ............«.-* 150 
Perry & Co. iiec .. Penmakers ............... . 300 
Perry & Co: opeen ns Cycle makers ..........-.e* 170 
Piggott & Co. ................. Engineers .............enee 110 
Pontifex. & Sons................ Brewery engineers and 250 
| coppersmiths 

Portland Bolt & Nut.......... Bolt and nut manufacturers 190 
Powells Ltd. ................... Metal rolling ..............-- 300 
Pughs Ltd. ....................- Metal workers ...........---* 419 
Rébone & Sons ............... Rule makers...........«..--* 225 
Rudge, Whitworth, Ltd. .... Cycle makers ............---- 130 
Geo. Shipway .................. Timber merchant .......... JAO0 


W 


* H 
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Name. Principal Use. n H.P. | at night, thus providing a long hour load for the department. The 


Smith & Chamberlain ....... Electrical engineers......... 

Thos. Smith & Sons of Drop forgings................ 300 
Saltley, Ltd. 

Southall Bros. & Barclay ... Manufacturing chemists... 300 


Edward Tailby.................. Timber merchants. ......... 135 
Taylor & Challen, Ltd. ...... Engineers ..................... 118 
S. Taylor, Ltd. ................ Glass manufacturers. ...... 104 
Taylors' Rolling Mills......... Metal rolling.................. 130 
Tubes Ltd. ...................... Steel tube manufacturers. 2,000 
Tucker Eyelet Co. ............. Eyelet manufacturers...... 120 
Veritys Ltdicccccsscsccevecacecs Electrical apparatus manu- 200 
facturers. 
Vivian & Co...................... Tube manufacturers ...... 275 
Voigt & Haeffner ............. Switchgear manufacturers 130 
Wales Ltd. ...................... Bedstead manufacturers... 160 
Walls Ltd......................... Galvanised tank and ex- 150 
panded metal manu- 
facturers. 
Ward & Co. ..................... Machine tool makers ...... 230 
Webley & Scott ................ Pistol & rifle manufacturers — 220 
Wm: West, eeu teste cea: German silver manufacturers 150 
Whitehouse & Co. ............. Tube makers ................ 130 
Wiggin & Co. ................... Metal rollers.................. 430 
Wild & Co. ,......... eee: Engineers ..................... 150 
Wilkes, Son & Mapplebeck... Metal manufacturers ...... 670 
B. F. Williams .................. Children's garment manu- — 100 
facturers 
E. Williams...................... Machine tool manufacturers 130 
Winfields Rolling Mills ....... Metal rollers.................. 200 
Chas. Winn & Co. ............. Engineers ..................... 100 
Wolseley Sheep Shearing Co. Sheep shearing machines... 140 
icu Ton & Motor Car Motor cars, tools, &c....... 2,000 
-o., Ltd. 
Wright Eagle Range ('o....... Gas apparatus manufacturers 400 
Yates & Co. ..................... Edge tool manufacturers. 150 


POWER CONSUMERS. 


The supply of electricity in Birmingham is so closely connected 
with all the trades of the city that it will, perhaps, be simpler to 
give some account of the latter, and in connection with the former to 
state that in most trades the majority of the factories are supplied 


shops are also in the majority of cases in direct communication with 
the nearest police station. 

One of the most interesting factories supplied by the Birmingham 
electricity department is The Mint, Birmingham, Limited, formerly 
Messrs. Ralph Heaton & Sons. The trade of minting is one with which 
Birmingham has always been closely connected, and a visit to these 
works enables the whole sequence of the operations to be inspected 

| and studied. The company holds appointments as coiners to the 
British, French, Italian, Russian and other Governments. The works 
| are also largely engaged in other branches of metal manufacture. 


Fic. 8.—SvuB-sTATION AT THE MINT, BIRMINGHAM, SHOWING TRANS- 
FORMERS AND SWITCHGEAR, 


with electricity, and that where the consumer has his own sub- Fig. 8 shows a view in the works sub-station, while Fig. 10 illustrates 
‘stations the work is usually carried out in accordance with the | another part of the factory and shows the method of driving a rolling 
standard practice outlined above, it being understood that the , mill. The shops include those where the furnaces are installed as 


arrangement of the plant in each particular case depends upon the 
individual requirements of the manufacturer. As is probably well 
known, Birmingham has long been connected with the jewellery 
trade, and this trade can be clearly divided into two classes, one 
‘dealing with expensive articles, and the other with such cheap 


products as are largely manufactured for export. A certain amount. 


well as the melting pots required by the casters, who mix in crucibles 

the metal served out to them. The liquid metal is poured into moulds 

which vary in size or shape according to the particular purpose for 

which the material is to be used. In the bronze casting shops about 

5 or 6 tons of metal a day are turned out, while in shops devoted to 

silver about 50,000 oz. or 60,000 oz. are dealt with in the same 
periods. After casting, the metal is rolled 
into strips, the process being repeated several 
times, and the metal being annealed perio- 
dically. The strip is then wound int) a cylin- 
drical roll, and is afterwards cut up prepara- 
tory to passing to the cutting-out presses, 
where the blanks for the coinage are produced. 
The machinery used for all these purposes is 
extremely ingenious and complicated, and is 
all manufactured on the premises. The 
small space taken up by an electrically. 
driven rolling mill, owing to its being 
possible to place the motor under the floor, 
is indicated in Fig. 11. 

The name of Birmingham is also closely con- 
nected with the development of railways 
throughout the country. The firms specially 
active in thisclass of work are the Metropolitan 
Amalgamated Railway Carriage & Finance 
Company, the Birmingham Railway Carriage 

-. & Waggon Company. and the Midland Railway 
Carriage & Waggon Company. Tnese three 
firms have been connected with the construc- 
tion of railway carriage rolling-stock since the + 

. e@ritest days, and have seen the old six-wheel 
uncomfortable vehicle give way to the bogie 


Fio. 7.—View 1x Court RoAD SUB-STATION SHOWING TYPICAL ARRANGEMENT OF PLANT IN truck and recently to the 10-ton sleeping car. 
CORPORATION SUB-STATIONS They have also taken a part in the manufac- 

i ture of thè special carriages used on the tube 

Of [secrecy is maintained regarding the processes employed in this | railways, these being, as is well known, all of steel construction to 


e but it is possible to say here that the electric drive is used to a 
arge extent in th» operation of the machinery. It is interesting to 


‘Rote that in order to maintain in safety the amount of valuabl> 
Products Stored inthe jewe'lery district of Birmingham special police 
protection is provided, and the premises are kept electrically lighted. 


minimise the fire risk. The works of the company first named above 
are specially divided into eight large factories in the Birmingham 
district. The largest of these is at Saltley, where the firm possesses 
up-to-date plant electrically driven. from its own power station. 
this firm carried out several important contracts for the London, 
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tion scheme. The second «cmpany has also done a great deal of 


work in the same direction, and its orders have included stcck for the 


M I 


Brighton & South Coast Railway in connection with their electrifica- | well-known screw makers, while attention may also be called to the 


works of Messrs. Alfred Hickman, where electrically driven rolling 
machinery is employed. Wire ropes and steel pens are among the 


London tubes and the Metropolitan Railway. They also constructed | remainder of Birmirgh: m's staple irdustrics. In connection wi'h 


the Pullman cars which run on the latter line ketween the city and 
Aylesbury. The third company have their works at Waehwccd 
Heath, These have been erected ccmparatively recently, ard are 
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Fic. 9.—THE AFTERMATH OF THE ELECTRIC MOTOR. 


desigred on the most mcdern lines.” They include a power station 
where direct current is generated at 440 volts frcm four 350 kw. 
` Belliss-G.E.C. sets. There are also two Bellits-G.E.C. turbo sets 
of the same capacity, ard a small 70 kw. Belliss-G. E.C. set for taking 
lightirg or other 'caa Curing the night or over the week-end. After 
careful consideration this firm adcpted electric arc lighting in 
prefercrce to gas as beirg the mcst econcmical and best suited to 
the conditions that have to be met.! 


Fic. 10.—50 n.r. MOTOR at THE MINT, BinMiNGHAM. ae 


This motor drives two traine of 3 high rolls bot, one pair of cold 
rolls, rolling rods from Zin. A (155 n.r. motor driving shears is 


also shown. ie 


The iron industry of, Birmingham was cstablished at a very early 
date, and although more attention is, perhaps, now being given to 
the production of non-ferrous metals, the older industry is still 
turning out a great deal of work. In this category a firm whose name 
will be known to all our, readers is Guest, Keen & Nettlefo'ds, the 


the latter it may be remarked that electricity is being increasingly 
used as motive power, thcugh, of course, trade has been somewhat. 
affected Ly the intrccucticn of the typewriter. At the same time, the 
number of pen users has enormously 
increased, and the output now approxi 
PE mates about 200,000 gross of pens. As 
E "se we have said above, Birmingham is con- 
| nected very closely with the develop- 
ment of the non-ferrous metal trade. 
Brass seems to have been the first of 
these metals which was made in the dis. 
trict, this meta] being manufactured as 
early as the beginning of the 18th cen- 
tury. Copper tubes were also made 
very early, and now yellow metal, Ger- 
man silver, tin, aluminium, and nickel 
articles are all manufactured. A large 
amount of work is also,being done in the 
manufacture of machine tools, while in- 
dustries connected with buttons, medals, 
pins, needles, hooks and eyes, and other 
such articles. though, perhaps, small in 
themselves. make a large aggregate when 
taken together. Other curious trade, 
connected with the city are jews’ harpss 
police whistles, artificial eyes, and others 
of a more or less extraordinary character 
too numerous to mention here. Again, 
from the late 18th century Birmingham. 
has been connected with the arms and 
ammunition trade, though of course 
this trade has developed very consider- 
ably during the past few years, while 
an even newer trade with which Bir 
mingham is connected and which will 
be of interest to electrical engineers is 
that dealing with motor cars, cycles 
and tyres. Numerous firms whose names are bousehold words in 
the motor trade have their factories within the city boundaries, and 
in many cases take energy for driving their machinery from the mains 
of the Corporation. 

A typical electrical firm is Messrs. Chamberlain & Hookham, whose 
works are situated at the junction of New Bartholomew-street and 
Bordesley-street, and have lately been considerably extended by 
taking in adjoining property. Messrs. Chamberlain & Hookham are 


uL 


7 : "s " MOTOR 
Fig. 11.—View oF ELECTRICALLY-DRIVEN RoLLING MILL WITH 
: UNDER PoInt MARKED X. 


one of the very few firms devoted exclusively to the manufacture of 
electricity meters. On this account the works are, perhaps, not of tho 
same.general interest as those which carry on the manufacture of many 
articles; itj has, therefore, been thought advisable not to ask for 
them to be placed upon the official list of places to be visited, but the 
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directors\will be glad to welcome anyone interested in their speciali- 
ties, and to show them over the works at any time by appointment, 
which can be made by telephone. The manufactures include direct- 
current, single-phase and polyphase meters of every description, 
and the process includes the manufacture of all the individual parts, 
building them up into meters and their subsequent calibration. 
Fig. 12 shows a view in the machine shop of this factory, energy for 
driving the various machines being supplied from the Corporation’s 
mains. Fig. 13 shows a view in the works of Mr. Geo. Ellison who 
specialises in the manufacture of electrical control apparatus. The 
principal products of the works are circuit breakers, a.c. motor- 
starting gear and crane control gear. We are asked to state that 
Mr. George Ellison will be pleased to conduct any of the engineers 
attending the Convention over the works should they care to pay 
him a visit. 

In order to show how all these variegated trades have affected the 
deve'opment of electric power employment, and at the same time 
have been affected for the better by the advantages which the use of 
that form of energy can give. we set out below some details regarding 
the progress of the municipal electricity department, and this we 
think forms a criterion of the extent to which this form of energy is 
now being utilised in Birmingham. 


Fig. 12.—THe MACHINE SHOP AT MESSRS. CHAMBERLAIN & HooKHAM'S WORKS. 


Of the units sold last year 27,533,331 were on the low-tension 
system, 22,193,274 on the high-tension system and 24,040,573 were 
on account of the tramway supply. The units sold for private light- 
ing and power showed an increase of 17-8 per cent., and the revenue 
under this heading an increase of 15-8 percent. At the present time 
the generating cost works out at 0-36d. per unit sold. 

The receipts for the year were £346,561, as compared with £300,596 
for the previous twelve months. The net surplus after meeting 


i Avera, 


Capital | Units sold. 7 
Year. expendi- aa ae P ue 

ture. |, nd power. Traction. | Total. initi 

er i ! DR rM SP uS 
Kus £ o d. 
March 31st, 1900 | 482,716 T Diaa "nn 

, (3 months only) | 

»  » 1901 | 543,657 | 3,040,822 - 3,040,822 4:37 
» .» 1902 | 568,514 3,391,099 | 3,391,099 | 4:32 
»  » 31903 | 588,323 | 3,737,419 | 3,737,419 | 432 
»  » 1904 | 614,988 | 4,367,164 ` . 4,367,164 | 3°77 
» ,» 1905 665,424 | 4,645,027 ` UN 4,645,027 3-63 
»  » 1906 | 817,293 | 5,383,904 | en 5,383,904 | 3:30 
» 4, 1907 11,102,830 | 7,009,602 : 3,878,082 10,887,684 | 2-26 
»  » 1908 11,205,009 | 9,000,894 11,192,776 20,793,670 | 1-81 
» 5, 1909 1,309,424 [12,623,818 11,782,409 24,406,227 | 1-73 
» » 1910 /1,393,861 16,932,853 (12,146,423 29,079,276 | 1-54 
»  » 1911 [1,442,716 22,072,702 10,794,133 32,866,835 | 1-49 
»  » 1912 '1,535,694 26,563,366 ‘13,627,181 40,190,547 , 1-42 
»  » 1913* 1,996,084 42,197,153 21,053,339 63,250,492 | 1-16 
»  » 1914 72,156,208 49,720,605 24,040,573 73,767,178 | 1-15 
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interest, and sinking fund charges was £44,034, of which sum £19,500 
went to ren>wals and special expenditure account, and the remainder. 
£25,134, was credited to the borough rate. In 1907 the mileage of mains 
was 142; in I911 it had increased by about 45 miles, but from thence 
onwards the increase was very great, the present mileage being 
nearly 365, which is approximately double the figure for 1911. It 
should be noted, however, that 1912 was the first year of Greater 
Birmingham, which accounts to some extent for the abnormal mile- 
age increase. Possibly more striking still is the increase in units sold 
per mile of mains. From 49,363 units per mile in 1907 the figuie 
has risen, until in the past year it became 136,611. "These figures 
sufficiently show the enterprise of the Consumers Branch of the 
Electricity Department in seeking for and obtaining new business. 


TRAMW AYS. 

We may also mention that the Birmingham tramways are in the 
hands of the Corporation. This form of traction has, in fact, been 
employed in the city since 1873, when horse-drawn vehicles were put 
into service on certain routes. Steam traction was introduced some 
years later, and subsequently an extensive system of cable tramways 
was also put down; and at a later date some short lengths of 
electrically operated lines were introduced, so that at one time 
horse, steam, cable and electric tramways were in simul- 
taneous operation. In 1903 the Corporation acquired the 
whole of these lines, and also obtained powers for large addi- 
tional mileage. The systems were all then converted to. 


Fia. 13.—THE MacuINE SHop AT Mr. GEo. ELLIisoN's WORES, 
SUMMERHILL-STREET, 


overhead electric working, and the total length now operated, includ- 
ing certain tramways, absorbed by the Corporation when the outer 
areas were added, amounts to about 120 miles of single track. In 
connection with these tramways there are, of course, extensive car- 
sheds and repairing shops suitably equipped with electrical apparatus 
for the repair and maintenance of electric rolling stock and track. 
The energy for operating botb the tramways and the shops is obtained 
from the Electric Supply Department as noted above. 


Lamp | Motor 


| Contri- 
^ Gross | Gross | bution to Reserve Renewal connections connections 
revenue. profit. improve- fund. | fund. in 16c.p. | in horse- 
| ment rate. | lamps. power. 
| £ | £ £ £ y | | 
an o. tee. os = 25,856 - | 64030 : 749 
, 05,409 — 15,353 22852— pi 75,356 ` 905 
| 61,031 : 18,514 , 18,935 E 79,897 | 1,028 
67,278 — 30,593 . 26,394 ... 84,193 :  L175 
| 68,641 ' 36,940 : 37,613 ... 93,616 | 1.395 
| 70,229 ' 39,574 | 49,394 |  ... 104,530 1,770 
14,090 41,458 © . 57,071) ... 114,210 | 3,279 
(102,502 54,412 66,493 |... 127,658 ; 6,006 
| 156,789 60,927 ef 68,701 —... 147,439 9.496 
| 175,518 ' 85,114 — 10,008 70,989 — 7,000 172,130 | 14365 
:186,438 | 93.588 10,955 73,229 | 16,000 | 185,508 | 20,085 
204,289 115,375 15,449 75,579 | 27,977 | 195,839 | 25.429 
236,990 | 129,231 20,237 | 77,958 52,586 | 205,213 | 32,584 
306,845 136.363 21,635 | 80.459 | 44.291 ' 261.133 i 51,646 
354,495 167,862 ^ 25,134 2,952 | 51,000 258,362 ' 04.623 
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THE WITTON WORKS OF THE G.E.C. 


b Next to the electricity department, there can be no doubt that the 
principal electrical sight of Birmingham is the works of the General 
Electric Co., Ltd., at Witton. It is not surprising, then, that the Enter- 
tainments Committee have included a visit to this factory among 
the relaxations of the conference, and it is scarcely to be doubted that 
every engineer (be he member or visitor) will find there much to in- 
terest him. We base this statement on the fact that at Witton is manu- 
factured electric plant in the largest sizes, including turbo-generators, 
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Fic. 14.—GENERAL VIEW OF EXTERIOR OF WITTON WORKS. 


slow-specd alternators, continuous-current motors and generators, 
motor generators, rotary converters, phase advancers and other 
similar machines. Attention is also paid to the design and manu- 
facture of switchboards for high and low-pressure work and of all 
classes of switchgear, fans, vacuum cleaners, are lamps, electric 
conduit, primary batteries and arc lamp carbons, In passing it 
should be mentioned that Witton is not the only mark the G.E.C. 
leaves on Birmingham, for on the other side of the city, in Edgbaston, 
are situated the Ileene Works, which are devoted to the manufacture 
of electric fittings, small accessories, such as tumbler switches, lamp- 
holders and so forth, together with " Magnet ” 
heating and cooking apparatus, while a 
branch office in the High-street controls 
the company’s business in. Merioneth, Mont- 
gomery, North Cardigan, North Radnor, 
North Hereford, North Worcester, North 
Warwick, South Stafford, Leicester, South 
Derby and Nottingham. In addition to 
the Witton manufacturing resources, the 
G.E.C. have associated factories in Man- 
chester for the production of meters, 
circuit-breakers, telephones and telegraph 
switch-boards, in London for the  pro- 
duction of Osram and Robertson lamps, 
as well as for electrical accessories, and 
in Southampton for the manufacture of 
cables. 

An idea of. the huge proportions of the 
business of the General Electric Co. can be 
gathered from the fact that the total number 
of emplovés is approximately 10,000, and we 
have no doubt that they are all happy and 
contented, seeing how zealously the company 
look after their welfare. At Witton, for 
instance, everything possible is done to make 
their lot happy and comfortable. The 
company have provided a very well equipped 
club house, known as the “ Magnet” 
Club, where dinners and teas are served, 
while reading rooms, smoking rooms, billiard 
tables and other provisions for recreation 
add to the attraction of the institution. 
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The 'social side; has at all times. been culti- Fic. 


vated by the directorate of the company, 

and throughout its entire organisation it will be found that the best 
possible spirit exists between management and worker. Thus, we 
also find at Witton a very large tract of land given over to the 
workersas playing fields, where football in winter and cricket, tennis, 
bowls and other pastimes in summer find many followers after 
working hours are over. On these playing fields are fought many 


ea 


friendly battles of sportybetween the Witton workers and their 
brother workers{from other G.E.C. factories and branches. Witton 
can also boast of a very efficient and well-organised band, which lends. 


colour and harmony to the sports gatherings on all important occa- 


sions. This sort of policy is to be commended both from the moral 
and financial points of view. | 


To see Witton in its present state of intense activity it is difficult 


to realise that only 14 years ago the many acres upon which these 


factories now stand was mere cattle grazing land, without shops or 
houses anvwhere near. Now a veritable town 
on and around the Witton works site is in evi- 
dence. The main building of the engineering 
works is 350 ft. long and 210 ft. wide, and con- 
sists of two large well-lighted bays. This build- 
ing is devoted to the production of large electrical 
plant of all descriptions, smaller sizes of machi- 


Every provision is made for turning out work 
with the utmost despatch. The offices are 
situated at the front end of the building facing 
the road, whilst the stores are conveniently 
arranged to run parallel to the workshops. The 
whole of the machinery in the works is elec- 
trically driven. 

At the end of the engineering shops is a large 
gallery, which is utilised for the erection of switch- 
boards of every kind. Both large and small 
boards for low, medium or high pressure are here 
dealt with, while adjoining the shops is another: 
building comprising the switchgear works, where 
motor starters, controllers, colliery switchgear, 
fuses and similar equipment is manufactured. 

The name of the General Electric Co., Ltd. has always been associated 
with the development of arc lamps, and it is here that all the work 
necessary to this purpose is carried on. The arc lamp works is situated 
| in a bay adjoining the switchgear department, and here the manu- 

facture of Angold magazine alternating and continuous-current 
flame arc lamps, as well as the Butt flame lamp, is effected. It is 
interesting to note that the latest design of Angold magazine flame 
arc lamp for alternating-current circuits has included in it a small 
transformer, so that single lamps can be run economically from 
ordinary circuits. By a special design of the transformer the overall 


15.—ONE OF THE AYS IN THE ENGINEERING SHOPS AT WITTON. 


efficiency of the lamp is made very high. One of the more recent 
additions to the engincering works has been a large shop erected for 
the construction of fans and small motors. This, we understand, is 
the largest fan works in the United Kingdom. Here are manufac- 
tured the various kinds of " Freezor ” fans of the desk, bracket and 
centrifugal ty pes, &c., as well as those for use in tropical countries. 


nery being constructed in a separate shop. 
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[^ Power for driving the machinery in the works is supplied from a 
central power house, containing a 1,000 kw. Witton continuous. 
current generator driven by a steam turbine.. In addition there are 
two slow-speed sets of 250 kw. capacity each. Adjoining the power 
house is the present test house, in which the products of the works 
are given exhaustive tests. A new test house has, however, been 
planned in connection with the extensions, as the output of the works 
: has exhausted the capacity of the present testing accommodation. 
The greater proportion of the castings which are used in Witton works 
are made in the works foundry, which is equipped throughout with 
modern apparatus for producing the best castings. . The extent 
of the company's organisation makes it necessary to centralise the 
stores in order to provide every facility for the rapid despatch of 
materials to the company's numerous home and foreign branches. 
The present stores is a three-story building, 350 ft. long by 50 ft. 
wide, giving a large accommodation for the products of the various 
factories. There are in stock here as many as 30,000 different 
articles, which are drawn upon daily for the requirements of the 
company's home and foreign branches. 

Visitors to Birmingham will be interested, and perhaps surprised, 
to learn that at Witton are situated the only arc lamp carbon works 
in the United Kingdom. On these works the Admiralty and War 
Office are entirely dependent for their supply of arc lamp carbons 
in the event of war. Difficulties were experienced, as everyone 
knows, in establishing the carbon industry in this country ; but thc 
carbons now emanating from these works can, from a technical point 
of view, compare favourably with any other arc lamp carbon. Quite 
recently à special * Kinarko " carbon for kinematograph work has 


Fio. 10.—VriEw IN THE SMALL MOTOR DEPARTMENT, WITTON WORK*- 


been developed, which has found great favour amongst users of 
kinematograph lamps. In{addition to arc lamp carbons, special 
machinery has been laid down for making battery carbon plates 
and Leclanché and dry batteries, which are utilised by every 


continuous-current turbo-generators, slow-speed turbo-generators 


important railway company in the United Kingdom. A com- ; 


plete chemical laboratory has been installed, in which exhaustive 
tests are made on all the material used in the works. In proximity 
to the engineering works is situated a factory devoted to the pro- 
duction of electric conduit of all kinds, as well as street lighting 
‘fittings, reflectors and other similar apparatus. The works arc 
completely equipped throughout for welding, brazing, vitreous and 
ordinary enamelling, and_other processes in the manufacture of 
conduit and fittings. 

As has been said, the Witton works are undergoing extensive 
alterations. A new bay to the engineering shop is projected, while 
other buildings, including a new house, mica shops, &c., are in 
course of construction. The meter works will shortly be moved 
from Salford to a large building to be erected between the present 
engineering works and the central stores. With these extensions 
completed, it is anticipated that the General Electric Co., Ltd., will 
be able largely to improve upon the already enormous business which 
‘passes through their hands. Views of the exterior and interior of 
Witton works are given in Figs. 14 to 16. 

We may refer shortly to some of the special features which mem- 
ri of the I.M.E.A. will see when going through the Witton works. 
Wi ong the numerous rotary converters going through the shops at 
hee are four for a particularly interesting installation. R«cently 
e E aE Borough Council had under consideration the exten- 
dd their continuous current generating plant, and desiring to use 

nes invited tenders for electrical plant generating continuous 


driven through gearing, and low voltage turbo-alternators driving 
rotary converters. The latter scheme was accepted “and two 
1,500 kw. “ Witton " turbo-alternators each supplying two 750 kw. 
“ Witton ” rotary converters are to be installed. A view of one of 
these machines is given in Fig. 17." Amongst the large amount of 
electrical plant for steel works which the General Electric Co., Ltd., 
has now in hand is a, 750 kw. rolling mill motor for a Lincolnshire 
steel works. This motor has amongst other features a separate chain- 
driven lubricating system. One of the difficulties met in motors 
driving on to large pulleys is the fouling of the bedplate by the belt. 


Tic. 17.—ViEW oF a "WiTTON" ROTARY CONVERTER FOR THE 
SOUTHWARK CORPORATION, 


In large machines this difficulty becomes acute, and the General 
Electric Co., Ltd., have a standard line of bedplates, which have 
been cut away to accommodate the belt. A number of these bed- 
plates will be seen in progress in the shops, A very large switch- 
board for the Cardiff Corporation is now being erected in the switch- 
board shop. This consists of 25 panels for traction and lighting. the 
board being 45 ft. long. The illustration (Fig. 18) shows a large 
open-type continuous-current switchboard constructed for a large 
mail steamer company. | 

As one of the} largest manufacturers of electric light fittings in 
the world, the General Electric Co. have, as mentioned above, a 


Fia. 18.—G. E.C. CONTINUOUS-CURRENT SWITCHBOARD FOR MARINE WORK. 


large factorygdevoted to this class of equipment at Ileene Works, 
Birmingham. 4 The main, building, comprising four floors and base- 
ment (each floor having an approximate superficial area of 8.000 sq. 


ft.), is exclusively used for the manufacture of all kinds of electric- 


light fittings, and also the company's well-known " Magnet " svstem 
of electric heating and cooking apparatus, whilst accommodation 
is provided for stores, offices, test rooms, warehouses and drawiny 
Office, &c., in various other parts of the factory. Considerably over 


Current by the aid of turbines. | Three proposals were put forward— | 500 hands are employed in this factory alone. 
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- During the course of the afternoon there will be a demonstration 
of electric vehicles outside the Witton works. This demonstration, 


which will enable what is being done in the electric vehicle industry 
to be gauged, has been arranged by the Electric Vehicle Committee 
of the I.M.E.A. at the suggestion of THE ELECTRICIAN. 


BELLISS & MORCOM'S WORKS. 


". The firm of Messrs. Belliss & Morcom, the manufacturers and 
patentees of the celebrated “ Belliss " engines, is the modern out- 
come of the general engineering works started about half a century 


Fic. 19.—Ponri0N or THE Test BED AT Messrs. Betutss & Morcom’s 
Wonk:| 


ago by the late Mr. George E. Belliss, in Ledsam-strect,"Birmingham. 
These works are t5 be visited by members of the 1.M.E.A.'on Tuesday, 
June 16. Under Mr. Bellis; able direction a useful and progressive 
business in high-class Jaunch ana other engines was established. In 
1884 the late Mr. Alfred Morcom, giving up a prominent position in the 
Navy, joined Mr. Belliss. The firm then com- 
menced to manufacture machinery for smaller 
vessels of war, and many torpedo boats, gun- 
boats and destroyers were enginel from the 
Ledsam-street works. Minimum weight per 
horse-power has always been of great importance 
in war vessels, and. consequently the type of 
engines developed by the firm run at a high 
speed. Air-compressing machinery for torpedo 
work which has be2n supplied by the firm in 
very large numbers to British and foreign 
admiralti¢s will serve as an example of modern 
high-class work. These high-speea compressors, 
which are capable of pumpi g air to a pressure 
of 3,900.1b. per square inch, must have perfectly 
interchangeable parts, and must stand the most 
exacting tests. Considerable developments haye 
indeed taken place in air. compressors, and 
numerous mines, collieries, workshops; &¢., have -s 
been supplied with the low-pressure typo far 
driving pneumatic tools, &c. EI 
Auxiliary machinery for warships and central 
station use is still an important branch of the 
firm's work; but marine engines for propelling 
purposes and boilers have been given up for 
many years, as the enormous development of the 
special engines and condensing plants for electric 
power, lighting, traction, mill work, &c., required i 
all the available space at the works. The “ Belliss” engine has | 
rcached its present state of perfection by a long course of careful 
experiments, and its great reliability and the satisfaction which it | 
fives ‘are as much the result of extended experience as of careful 
manufacture and supervision. The firm have recently added to` 
their products the manufacture of steam turbines, paraffin engines , 


i 


and crude oil engines. °° — -— i 


at 


The construction of steam turbines now forms an important branch 
of the establishment, and special work connected with blading and 
erection of steam turbines is carried on in a separate shop. Itis about 
10 years ago since the firm started on the problem of the manufac- 
ture of steam turbines for electrical work. The construction of the 
Belliss & Morcom turbine possesses several unique characteristics in 
detail. It is manufactured both on the disc and drum designs, 
according to conditions and requirements of the service for which the 
turbines are employed. It is of the impulse type, and the advantage 
claimed for this lies in the comparatively large clearances permissible 
with a moderate speed of revolution, and the fact that the proper 
number of stages can be obtained to give the best economy and re- 
liability. Minor details, such as stuffing boxes, governor arrange- 


| ments, residual thrust bearings, oil pump, &c., have all been 


carefully designed and tested to the end that, as in the case of 
the Belliss engines, a station attendant may completely forget their 
existence. ! 

The older works at Ledsam-street have within recent years been 
completely reorganised and brought up to date, and are employed 
in the manufacture of auxiliary machinery and small engines for 
ship and house lighting. The larger engines and turbines, for use in 
factories and electricity stations, which form the greater part of the 
firm's output, are constructed at the works in Icknield-square. 
These works are styled ** The Electrical Machinery Department," or 
“E.M.D.” The following brief description will give some idea of the 
charaeter of the more important shops comprising this department. 

Generally the shops are capacious, well lighted and arranged for 
orderly production; the floors are laid with wood blocks, and a 
comfortable temperature is maintained by a carefully regulated 
system of ventilation and steam heating. The whole factory is 
electrically driven, and, in addition, electrically-driven compressors 
provide a compressed air service to all parts of the works. Current 
for power and lighting purposes is generated in the firm’s own central 
station. Local canal-carried coal of good quality is taken direct 
from the barges to the front of the boilers by an electrically-driven 
conveyor. The power house, with its four large modern boilers, 
mechanical stokers, and economisers, is designed for high efficiency, 
and the use of a Lea recording water meter, showing at a glance the 
water consumption per hour, an instrument for recording the per- 
centig> of CO, in waste gases, charts automatically recording the tem- 
perature and pressure throughout the day, all ensure economical work- 
ing. Steam is delivered to the engines at 160 lb. pressure, after being 
super-heated in flue-fired superheaters to about 500°F. The engines, 
are of the company's standard triple-expansion type, and exhaust 
into surface condensers, on which a 26 in. vacuum is maintained. 
Two dynamos, coupled directly to the engines, have a total 
capacity of 700 kw. at 220 volts, and there is also a 200 kw. 


as 
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Fio. 20.—THE TURBINE ERECTING SHOP AT MESSRS. BELLISS & Morcom’s Works. / 


exhaust turbine. ‘Circulating water is available from the canal, 
after being chemically treated by the Archbutt & Deeley water 
softening plants. The power ‘house has been extended and adapted 
for testing turbines up to the maximum capacity of the boilers. Two 
large condensing plants have been iiistalled in the basement, capable of 
dealing with a similar:quantity of steam, and outside the building an 


annexe has been Vutt ri avhich’are placed electrical resistance tanks 
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‘capable of taking three-phase or direct-current load from the gene- | gauges peculiar to the needs of each department can be readily ob- 
rators tested with the turbines. Two special water brakes are also | tained. In each stores the check system of booking is employed. 
in use, the larger one being capable of absorbing 3,000 H.P. Means | Over the two side bays are galleries, one of which is used as a small 
are provided for testing exhaust steam turbines, the exhaust steam ! tool shop, and the other for cylinder fitting. From the machine 
being taken from the power-house engines or from live steam re- | shop through a covered yard the work passes into the erecting shop, 
duced. A portable turbine of elementary construction is used for | which consists of two bays each of 50 ft. by 300 ft. It is served by 
balancing turbine rotors at full speed in the open. All turbine rotors | six large travelling cranes, and engines up to 1,250 n.p. can be lifted 
are balanced both statically and dynamically up to full speed before | and carried about the shop complete. 
being inserted in their castings. Careful consideration of the prob- Adjoining the erecting shop is the test house, where the engines are 
lem led the firm to the conclusion that below 1,500 kw. so many | tested after erection, and the careful recording of everything con- 
advantages are possessed by their reciprocating engines that the | nected with their efficiency and running forms a valuable fund of 
adoption of a turbine is only in exceptional cases good practice. In | information for the designing department. Official trials on brake 
the case of exhaust steam turbines, however. the limiting size is much | or dynamo are taken, the trials varying, according to specification, 
lower, and they build standard sizes down to about 200 kw. Before | from 6 hours to 24 hours. The units tested range in size from 
placing a turbine on the market they built several experimental | 75 H.P. to 1,500 H.P., running condensing or non-condensing, with 
turbines, one of which—of the exhaust steam type—was coupled to | steam pressures from 801b. to 250]b., and degrees of superheat 
the exhaust mains of their shop engines, and has been working daily | 0 deg. to 350 deg. above saturation point. Machines with any volt- 
since the end of 1907. Although only of 200 kw. capacity, the | age from 60 to 10,000, either direct current or single or polyphase 
saving on their power house costs amounts to 1,000 tons of coal per | alternating current, can be tested. The sets have to run at full 
annum, owing to the utilisation of a 28} in. vacuum. load, light load and varying loads. Regulation tests of the dynamo 
Alongside the power station is a large pattern shop and stores. All ; and governing tests of the engine are also generally made, and 
the patterns for the standard engines are svstematically arranged, | special apparatus is provided for taking insulation tests and for 
and it is estimated that there are some 30.000 patterns stored. | running on an inductive load. Steam is raised by five water-tube 
Adjoining the pattern shop is the foundry, with floor space sufficient | boilers, capable of producing 25,000 lb. of steam per hour. It is 
for 100 tons of castings per week from three cupolas, and cranes and | carried either direct to the engine or through a separately fired super- 
ladles suitable for castings up to 25 tons. The cupola practice is | heater. Steam dryers are included in three of the boilers. The 
scientifically up to date, a chemical analysis being taken of all iron ! steam pipe range is designed to supply 12 berths, and is divided into 
and coke used, as well as a complete series of physical tests of samples | two sections, each of which can be isolated with one or more boilers, 
taken from the castings and pig iron. Forgings up to 5 cwt. are | in case tests at different pressures are run simultaneously. The air 
worked up in a smithy equipped with up-to-date machinery, in- , pump discharge is passed into tanks attached to “ Avery ” balances, 
cluding a large annealing pit and oil-hardening tank. Very special | on which the amount of water delivered in any given interval is 
care is taken in the selection and testing of both the steel forgings and | weighed and announced by electric bell. A series of brakes is 
iron castings used. Tensile, elongation and impact tests are taken | kept to suit different sizes, the “Heenan & Froude” pattern 
of the steel, and tensile hardness, bending and shrinkage with every | being adopted. For trials of combined sets the load is taken up 
cast. The microscope is also largely used. | with water resistance tanks, and mcasured by means of an extensive 
From the foundry a large gateway and set of tramrails leads into ; range of carefully calibrated instruments. After test every engine 
the main machine shop. This is divided into three bays of 25 ft., | is thoroughly overhauled to correct any small defects which may 
30ft. and 25ft. by 280ft. long. It is served by four travelling | have crept through the previous inspections. Views in the works 
cranes electrically driven, and the whole space is covered by job cranes | are given in Figs. 19 and 20. 
to facilitate the adjustment of the jobs on the machines. Power for It would, of course, be possible to write an article twice or three 
the smaller tools i$ obtained from line shafting. which in turn is | times as long as the above without dealing fully with the connection 
driven by motors, each dealing with a separate group of machines; | of Birmingham and electrical engineering, but we hope we have 
the larger tools are dealt with by independent motors. The tools | written sufficient to indicate what is the true position of affaiis in this 
are of solid construction, in order to utilise modern high-speed steels | progressive city. It may surprise our readers to find no detailed 
to the best advantage, and also to ensure extreme accuracy of finish. | descriptions of many of the purely electrical works in the Birming- 
The tool room is situated at one end of the machine shop, and is | ham district. But the fact is that many of the firms have thought 
equpped with a very complete range of jigs and gauges of every | it better not to publish anything at the present time, and we 
description, and greatest care is exercised in the issue of these to the | cannot do anything less than respect their wishes. Moreover, the 
various departments, each gauge being checked before delivery on a | article does not purport to deal with electrical engineering in 
Whitworth measuring machine, which records up to8ft. Micrometer | Birmingham as a whole, but rather to describe those portions of 
calipers are extensively used in the works, ranging up to 15in. | that conne :tion which are to be seen by members of the Incorporated 
Branch tool stores are situated in erecting shops and gallery, where Municipal Electrical Association. 


ELECTRICAL ENGINEERING AT WOLVERHAMPTON. 


——— 
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THE DEVELOPMENT OF POWER SUPPLY. 


Wolverhampton is a town of considerable importance, not only as , for power and lighting purposes at very low rates. A short descrip- 
an industrial centre engaged in hardware manufacture, but also as a | tion of some of the more interesting features of the undertaking will 
residential district on the extreme western border of the Black | make clear why this is, | 
Country. It enjoys, therefore, all the advantages of having every- The present generating station stands on the site of the original 
thing necessary for the carrying on of its staple industries close at station, which was opened by Lord Kelvin in 1896, but as regards 
hand, and, in addition, all the advantages of a rural district as regards | its internal arrangement and the character of the plant installed it 
the conditions under which the inhabitants live. Unusually good | cannot be said that there is much resemblance between then and now. 
transport facilities are provided by the three railways and the three | Wolverhampton was one of the champions of the Oxford system, an 
canal systems which serve the district, The town is situated further | idea which was more pleasant to deal with in theory than in prac- 
trom the sea coast than any other centre of the iron manufacturing | tice, and after many attempts to make it a success, by the advice of 
industry, and it is extremely interesting to note the effect of this | Mr. G. E. C. Shawtield, who was then the borough electrical engineer, 
upon the class of material manufactured. Years ago the industry it was decided to change over to the more workable 440-volt .con- 
giving employment to the largest number of men was iron, smelting, | tinuous-current three-wire system. Since then progress has been 
and rolling into bara, sheets, &c. Gradually this class of work has | most satisfactory, in a ratio which is almost geometrical 

been moved to points nearer to the coast, and Wolverhampton has The site of the station is favourably located on the banks of the 
become a centre for the manufacture of highly finished metal goods. canal, 80 that both coal and water supply are easy matters. A full 
For this class of work it is probable that no other district possesses description of the main features of the existing station will be found 
‘qual advantages. Material and fuel are produced in the immediate | in THE ELECTRICIAN, Vol. LX., p. 866, March 20, 1908, but we ma 
thstrict, and there is a large supply of very highly skilled labour refer here to certain modifications which have since taken place. 
available. A further advantage is that electrica] energy is available !,As usual, the generating sets first installed were of comparatively 
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small ‘output, and consisted of the well-known types of Belliss and 
Willans engines direct coupled to continuous-current generators, 
which. supplied the network without. the intermediary of 
sub-stations. . About the time that the article referred to 
above was written it became necessary to extend the generating 
plant, and, in accordance with modern practice, it was decided to 
purchase turbo-alternators generating high-tension three-phase 
current, and to convert this current both in the generating station 
and in outlying public and private sub-stations. A start was made 
by the erection of two 1,000 kw. Willans-E.C.C. sets, and another 
of equal capacity has subsequently been added, together with the 
necessary auxiliaries, bringing the capacity of the generating plant 
at present installed up to 7,050 kw. This includes two reciprocating 
sets and one turbine set which are installed in the dust-destructor 
station. The steam-raising plant now consists of six Lancashire, 
two Economic and four water-tube boilers, with an aggregate evapora- 
tive capacity of 130,000 lb. per hour. The switchgear is of the 
Electric,Construction Co.’s manufacture, and is of that firm's well. 
known standard lever-operated distant-control type. The "bus bars 
are in duplicate, and by means of isolating switches and generator 
canlbe run on one or other groups of feeders. 

18 It is not surprising, as the following paragraphs will show, that the 
electricity department should be carrying out large extensions, which 


consist of an addition of 4,000 kw. of plant with the necessary build- | 
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ings, boilers, 
auxiliaries. : 

Turning now to particulars of various industries, within the last 
few years many new industries have been established in the town, and 
several large firms are now negotiating for suitable sites for establish- 
ing works. The industry at present employing the largest number of 
men is the motor car and cycle manufacturing, and Wolverhampton 
now occupies the third place in the country as regards the annual 
output of this class of goods. Other very important industries are 
high-grade metal goods, particularly locks, nuts and bolts, ga!vanised 
iron, sheet meta] and malleable iron castings, and heavy engineering, 
both electrical and mechanical, is well represented, while colour and 
varnish making, boot making, enamelling and brewing are in a 
flourishing state. The following firms, who have a world-wide repu- 
tation in their respective trades, have their works situated in Wolver- 
hampton. 

Mander Bros., Colour and Varnish Makers, —The firm was founded 
before 1800 as japanners, and later started varnish and colour 
making. About 75 years ago the japanning side passed out of the 
hands of the Mander family, who have since then been associated 
entirely with varnish and colour making. The firm are the sole 
makers of many well-known paints and varnishes, including the 
Olsina water paint. The works include six different factories, each 


one devoted to the manufacture of a separate class of goods, one of ! 


the factories supplying all the tins, kegs, &c., for packing the pro- 
ducts of the other factories. 

Bayliss, Jones d: Bayliss, Monmore and Victoria Worke.— This firm 
have extensive plant for making puddled and other classes of iron, 
the greater part of which is turned into railway and tramway fas- 
tenings, tie bars, black and bright bolts, wrought-iron fencing and 
ornamental iron gates and reilings before leaving the works. The 
firm are the makers of the well-known helicoid Eureka lock nuts. In 
the foundry, which is capable of handling castings up to 30 tons, a 
speciality is made of chilled and grain rolls. "The works are driven 
partly by steam for the rolling plant and partly electrically, the 
supply of electricity being obtained in part from gas-driven direct. 
current generators and partly in bulk from the Corporation mains at. 
6,000 volts three-phase. Over 2,000 hands are employed byf the 
firm. 
The Electric Construction Co's works at Bushbury turn out all 
classes of electric machinery and switchgear. The works, which 
were established in 1880, are about a mile and a half from the'centre 
of Wolverhampton, and occupy a site of 23 acres, of which rather 
more than a quarter is covered by buildings. The whole of ‘the 
factory is upon the ground floor, and, needless to add, electric drive 
obtains throughout, the practice being to drive each tool individually 
wherever possible. ni 

To the left of the main entrance gates is a building which contains 


1.—THE SWITCHGEAR SHOP AT THE ELECTRIC CONSTRUCTION Co.'s WORKS. 


coal-handling plant, cooling towers and other , the pattern and carpenters’ shops, equipped with electrically-driven 


lathes, planing machines, band and circular saws, &c. Beyond, this 
building is the very large foundry in which the company makes all 
its own iron, brass, copper and aluminium castings, from the smallest 
switch part to the heaviest magnet yoke. Electric power is employed 
in driving sand crushers, a cupola hoist and two overhead travelling 
cranes. Further back is the smithy, the equipment of which in- 
cludes a number of heavy pneumatic hammers, served by a Pilking: 
ton compressor, which is directly coupled to a 60 m.p. motor. To the 
right is the main factory, consisting of a single building, parts oÍ 
which are shown in the photographs (Figs. 1 and 2). Here, under 
one roof without obstructive partitions, are grouped the press, core 
building, commutator, winding, machine, heavy and small erecting, 
switchgear, testing, finishing and packing departments, together 
with the stock and tool stores. This building, with the extension 
made within the last few months, measures . pproximately 500 ft. 
by 270 ft., and, owing toits spaciousness, lofty roof and « xceptionally 
good day and artificial lighting, provides ideal working conditions 
for the company's employés. A siding of the North Western Rail- 
way Company runs into the building, while means of internal trans- 
port are afforded by 16 electrically-operated high-sp:ed overhead 
cranes and by hand trolleys running upon a network of rails. The 
power station which adjoins is equipped with direct-current an 
alternating-current engine-driven! generators, supplied with stcam 
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fy; four Babcock water-tube boilers and two Galloway boilers of the In the motor-car trade the Sunbeam Motor Car Co. (Ltd.), of Moor- 
Lancashire type. Power is also taken through step-down static | field Works, hold a very high place, being the holders of many 
transformers from the Wolverhampton Corporation's high-tension | world's records, including the blue riband of the track—the hour 
three-phase mains, the resultant low-tension current being delivered | record. The factory consists entirely of new buildings specially 
directly to the works three-phase system, or to the direct-current | designed for their trade, and includes machine, fitting and erecting 
system through rotary converters. shops, body making, painting and finishing shops, &c., all equipped 
In the press shop are some 40 power presses, &c., including a | with the latest automatic machine tools and other labour-saving 
number of automatic slotting machines, all employed in the manu- | devices. The success of the firm has been due entirely to the car 
facture of core stampings. The winding shop provides room for a | which has always had the reputation of being essentially a reliable 
large number of employés engaged in winding and finishing armatures | one. The company possess an unequalled record of success with 
and field coils of direct-current and alternating-current motors and | engines designed and built for marine and motor.boat work, and are 
generators, and the shop plant includes vacuum stoves and impreg- | now giving considerable attention to the question of the design of a 
nating apparatus. Hand winding is adopted for induction motors, | suitable engine for aeroplane work. Three thousand men are em- 
but for practically all other classes of work the practice is to wind | ployed by the company, who turn out 40 to 50 finished cars per week. 
upon formers. The insulation section is exceptionally well laid out | Other well-known representatives of the motor trade are the Star 
for dealing with the important processes involved. The machine | Engineering Co. (Ltd.), the Britton Motor Co. (Ltd.), and the Turner 
tool equipment of the Bushbury Works is absolutely up to date in | Motor Mfg. Co. (Ltd.). There are also several well-known makes of 
every respect, a rigorous policy of scrapping and replacement having | motor cycles manufactured in Wolverhampton, notably the Sun- 
been adopted by the manager, Mr. William Bulloch, and his co- | beam, the A.J.S., and the Clyno. 
directors. That this policy is justified from every point of view is | The works of Messrs. Chubb & Sons Lock & Safe Co. (Lid.) are also 
proved by the company’s recently published balance-sheet, and by | situated in Wolverhampton. This business has been in continuous 
the'high reputation borne by E.C.C. products at home and abroad. | existence since 1818. At first the firm confined itself to the manu- 
Amongst the hundreds of interesting tools particular attention may | facture of locks, the Chubb detector lock being invented by the 
be directed to the Herbert automatics, turrets and capstans, the | founders of the business. This lock has, with detail alterations, 
Stirk variable-speed planers, the Kendal & Gent plano-milling | been manufactured continuously for nearly 100 years. The firm after 
machines, and the internal drilling machines for drilling poles, all fine | commenced manufacturing safes and strong rooms, the principal 
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Fic. 2. —PART OF THE MACHINE SHOP AT THE ELECTRIC CONSTRUCTION Co.'s WORKS. 


examples of the makers’ latest practice. In the switchgear depart- | works for this department being in London. Some years ago & new 
ment are to be seen in course of construction traction, power and | factory was built for this class of work in Wolverhampton, and as a 
lighting switchboards for voltages ranging from low tension to extra | result of the information obtained as to the cost of manufacture in the 
high tension; also direct-current and alternating-current starters, | two factories the whole of the works have been moved to Wolver- 
circuit-breakers, controllers, &c., for alternating and direct--urrent | hampton. The whole of the power required for Messrs. Chubb's 
system. Particular attention may be drawn to the E.C.C. removable- i factories is obtained from the Corporation electricity works, the lock 
panel ironclad switchboards and to the special mining switchgear. | works being supplied with continuous current at 440 and 220 volts 
Mention must also be made of the works institute, which adjoins | and the safe works with alternating three-phase current at 6,000 volts, 
the messrooms on the opposite side of the road, where the social | transformed to 400 and 230 volts for power and lighting respectively. 
needs of the employés are catered for. Here indoor recreation is The Knowles Oxygen Co. (Ltd.), of Walsall-street, are makers of 
Provided by two billiard tables, a reading room and a lending library, | oxygen and hydrogen gas, using an electrical process, They are 
While outside are a particularly fine bowling green and a tennis lawn | specialists in cutting and welding metals by means of the oxy-acety- 
capable of accommodating three courts, overlooked by a substantial | jene process. The establishment of these works in the district is a 
pavilion of charming aspect. good illustration of the advantages of a cheap supply of electricity. 

The Rees Roturbo Co., Wednesfield-road, are the makers of the well- | The price at which electricity could be bought was a very important 

own turbine pump bearing this name, and specialise in the manu- | factor in bringing the works to Wolverhampton. With such varied 
facture of rotary jet condensers and rotary air pumps. The firm was industries in the town, a large number of which are carried on in com- 
onginally Thomas Parker (Ltd.), electrical engineers, and still make | paratively small factories, it is not surprising the output of elec- 

rect-current motors, chiefly for coupling to their pumps. tricity for power purposes is increasing very rapidly, so that at the 
_ Joseph Evans & Sons, of Heath Town, have a world-wide reputa- | Present time it is not surprising to hear that Wolverhampton holds 
tion in the manufacture of all classes of pumping machinery, and are about fifth place in the country for the number of units sold per head 


rmn in the application of pumps for cleaning water out of of population. 


is We have to thank Mr. S. T. Allen, borough electrical engineer, for 
TK. 


ey have built up also a very large business in foundry 
supplying us with the information on which the above article is based. 
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15,000 K.W. TURBO-ALTERNATOR AT MANCHESTER. 


Since the days when the aggregate output of the electrical plant 
owned by the Manchester Corporation was 5,000 kw. to the present 
day is a far cry, if not in time at least in electrical progress. In 
those days a set with an output of 250 kw. was considered 
sufficiently large, while the latest addition to the Stuart-street 
station is a 15,000 kw. turbo-alternator, bringing the capacity of that 
station up to 55,500 kw. The maximum demand on this station 
last year was 36,120 kw. The Stuart-street station is now full up, 
but there is still one further extension in hand. This is really a re- 
placement, inasmuch as one of the original 1,500 kw. cross-compound 
vertical slow-speed Yates & Thom-A.E.G. sets is being removed and 
replaecd by a 6,000 kw. turbo-alternator, running at 3,000 revs. 
per min. When this has been accomplished, which will be about 
the middle of 1915, no further extensicns to the capacity of the 
Stuart-strect station will be possible. The units generated at the 
Stuart-street station last year were 123,388.190. 

The new turbine, which is of the Zoelly impulse type, was supplied 
by Messrs. James Howden & Co., of Glasgow. The steam pressure at 
the stop valve is 1901b. persquare inch, with a steam temperature of 
600°F., and a vacuum of 273 in. of mercury. The speed is I,000 revs. 
per min. The turbine has 14 wheels, the largest overall diameter 
being 8 ft. 11} in., and the smallest 7 ft. 11} in. The diameter of the 
shaft at the journals is 15] in. For speed control main and emer- 
gency governors are fitted, while the oil cooler in the bedplate has 
820 sq. ft. of cooling surface. All the bearings are water-jacketed 
and fitted with forced lubrication. 

The alternator was supplied by Messrs. Siemens Bros. Dynamo 
Works, and is rated at 15,000 kw. on normal load and 19,000 kw. on 
overload. The temperature rise after six hours on full load does not 
exceed 60°F. on any part of the machine. This set supplies three- 
phase current at a frequency of 50 and a pressure of 6,000 volta. The 
stator is totally enclosed and bar wound with one mica-insulated 
bar per slot. Fans are fitted on the rotor for axial ventilation, 
wbile an external fan, capable of delivering 53,000 cubic ft. of air 
per minute is also installed. This fan is driven by a 120 B.H.P. 
electric motor at 670 revs. per min. The rotor is of the cylindrical 
type, and is about 67 in. diameter. It is made up of a central solid 
forging with steel rings shrunk over it, the windings being contained 
in equi-distant slots. The weight of the rotor is about 53 tons. A 
rigid coupling is provided between the alternator and turbine. 
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View OF THE 15,000 Kw. TURBO-ALTERNATOR AT STUART-STREET, MANCHESTER. 
The speed of this set is 1,000 revs. per min, and the weight of the revolving machinery 70 tons. 


Continuous current for excitation i8 provided by a 220-volt shunt- 
wound dynamo coupled to the end of the alternator shaft. As an 
alternative, the excitation current may be supplied from the station 
'bus bars. An air filter of the wet type, and supplied by the Sturte- 
vant Engineering Co., London, is fitted. This filter works in 
parallel with the dry cloth air filters which had been previously in- 
stalled. 


| 
| 
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The condensing plant has been supp'ied by Messrs. Richardsons, 
Westgarth & Co., West Hartlepool. The surface condenser is 
11 ft. diameter by 16 ft. between the tube plates, and is built up of 
iin. mild steel plates. It contains 6,550 tubes { in. external dia- 
meter, giving & total surface of 24,000 sq. ft. Following the latest 
practice in Manchester, no main exhaust valve has been installed 
between the turbine and condenser; in lieu thereof arrangements 
have been made for flooding the steam space of the condenser when- 
ever the set is exhausting to the atmosphere. 

The air and water extracting pumps are of the kinetic type, and 
consist of two units, each equal to 60 per cent. capacity of the plant, 
and driven by a 100 n.r. impulse steam turbine at 3,000 revs. per 
min. The whole of the exhaust steam from these turbines is utilised 
in the kinetic air ejectors and direct-contact feed water heaters, 
These turbines are by Richardsons, Westgarth & Co., and the pumps 
by the Pulsometer Engineering Co, 

The circulating water pumps are also divided into two units, each 
equal to 60 per cent. capacity of the plant, and comprising a multi- 
cellular centrifugal pump driven by a 600 8.H.P. impulse steam 
turbine at 3,000 revs. per min. The turbines exhaust into the main 
condenser. 'The turbines are also manufactured by Richardsons, 
Westgarth & Co., and the pumps by the Rateau Co. 

The following consumptions of steam in pounds per kilowatt-hour 
with a pressure of 190 lb. per square inch at the stop valve, and a total 
temperature of 530?F., with a vacuum of 27-5 in. on the condenser, 
for all loads up to and including full load, and a power-factor = 0-95, 
are guaranteed :— 


| load. | load. | Full-load. | 25% overload. 


14-92 | 1412 | 14-25 


It must be remembered in connection with these figures that 
Stuart-street is a cooling tower station, and therefore high vacua are 
not obtainable. 


THE AUDION AS A GENERATOR OF HIGH- 
FREQUENCY CURRENTS. 


After developing the Audion as detector, amplifier and oscillator, 
Dr. Lee de Forest has recently described apparatus for generating 
in an incandescent lamp continuous high-frequency oscillations from 
a direct-current source. It is intended that 
this should be used as a transmitter for wire- 
less telephony and telegraphy, as well as for 
numerous laboratory applications. The small- 
sized 3}-volt amplifier bulb, when properly 
excited, can generate alternating currents at 
frequencies from 60 to 1,000,000 per second 
when consuming only a few hundredths watts 
energy, while with larger bulbs consuming 2 
or 3 watts high-frequency energy can be 
generated with no external source of power, 
or at most with only 200 or 300 volts from 
a small source such as small dry cells. With 
this form of transmitter and an ordinary solid 
back or Berliner microphone it is, we under- 
stand, possible to telephone wirelessly 4 
distance of from 1 to 3 miles, using, of course, 
an audion as the receiving detector. 

As a small, portable, easily applicable wire- 
less telephone, the new '' Ultraudion ` should 
fill à long-felt want, for, it is stated, it will 
now be possible for anyone who has the 
customary direct-current lighting supply and 
a respectable sized antenna to plug in to a 
lamp socket and telephone to a neighbour or 
across a river, from small yachts, tugs, ferry 
boats, &c. The new system is claimed to be 
remarkably constant and reliable in operation 
and is practically free of adjustments. Where 
storage battery supply is available the oscil- 
lating audion transmitter, being perfectly 
quiet, can serve equally well as the receiving 
audion, both functions, transmitting and re- 
ceiving, being then performed by the same bulb, a telephone receiver 
being kept connected in the wing-filament circuit the same as in the 
ordinary receiving audion. In this case the same tuning circuits 
serve for transmitter and receiver. Then, if both stations are using 
the same wave-length, the necessity for throwing over from talking 
to listening is avoided, and it is possible to talk both ways as over a 
line. Where storage battery supply is not available, the receiving 
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instrument includes a small audion exactly as in other forms of de | terminals. In addition to this pressure transformer the firm are 
Forest wireless receivers, and a small switch or push button is utilised | showing quite a quantity of large material, including a 6,000 kw. 
for throwing from talking to listening in the simpler sets. In the | turbine and turbo-alternator running at 3,000 revs. per min., a com- 
more elaborate ones, however, Dr. de Forest has worked out a balanced | plete turbo-compressor set capable of delivering 25,000 cubic ft. of 
circuit by means of which the receiver circuit is uninfluenced by the | air per minute against a pressure of 40 lb. per square inch ; a motor- 
energy of the home transmitter, while receptive to that from the 
distant talking station, provided a difference of 5 or more per cent. 
in wave-length be used. 

Dr. de Forest has under preparation an audion for handling 1 kw. 
in which the grid and plate members are oil-cooled, the tungsten 
glower or filament being designed to carry 5 amperes. A "B" 
potential of 1,000 volts, supplied from a small motor-generator set, 
is included, but his investigations lead him to believe that lower “ B " 
voltages can be used with even larger power than the above. We 
understand that Dr. de Forest sees no inherent reason why audions 
delivering 10 kw., and possibly 50 kw. or 75 kw., of high-frequency i 
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View orum D TyPE oF AUDION TRANSMITTER. Fia. 2.—100 Kva. 500,000-voLT TESTING TRANSFORMER AT THE 
BERNE EXHIBITION. 


energy may not some day be built, and employed in long-distance : ; ; 

radiotelephony. Complete de Forest radiotelephone sets utilising | driven turbo gas exhauster for dealing with 2,500,000 cubic ft. of 

the oscillating audion are already manufactured for sale and the | £8? at a suction pressure of 68 in. of water, and a number of electric 
railway locomotives and of large motors for special purposes. ae 


larger units wi . 
arge will be placed on the market before long Messrs. Brown, Boveri are a firm well known in this country "as 


TESTING TRANSFORMER AT THE BERNE 
EXHIBITION. 
The accompanying photographs show a large pressure trans- 


former that Messrs. Brown, Boveri & Co. are at present exhibiting at 
the Berne Exhibition. The transformer in question has an output of 


Fig. 1.—DIscHaRGE BETWEEN THE 500,000-voLT TERMINALS OF Fic. 3.—500,000-vorT TERMINAL INSULATOR oF 100 KvA. TESTING 
A 100 Kva. TESTING TRANSFORMER. TRANSFORMER. 


100 k.v.a., and is built for a working pressure of 500,000 volts. It is representing all that is best in Swiss engineering. There are, how- 
to be used for testing insulating material and high-pressure apparatus | ever, numerous other firms in that country who are perhaps less 
In general. Fig. 2 shows the general appearance of the transformer | known over here, and a visit to the Berne Exhibition, if only to 
In its tank. Fig. 3 illustrates the two high- pressure insulators alone, inspect the displays of the latter, should form an interesting ex- 
and Fig. ] shows a pressure discharge between the high-pressure } perience for English engineers. 
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SCIENCE AND THE STATE. 


The recent address of Sir Ronatp Ross to the British 
Science Guild has given rise to much interesting corre- 
spondence in the “ Morning Post," letters being contri- 
buted by many well-known scientific men. The complaints 
that have been voiced really amount to two. First of all 
there is the question of the inadequate payment of the 
junior staff employed in teaching in our universities. 
Secondly, there is the question of the due recognition of 
Science and the reward by the State of those who carry out 
valuable researches or who produce valuable inventions. 
Some confusion arises if these two subjects are not con- 
sidered distinct from one another. 

With regard to the remuneration of those who are con- 
cerned with teaching, Dr. W. MakowzR has given a list of 
the average salaries received by the professors, and also by 


the non-professorial staff, in the universities and at several 


colleges in this country. Inthe case of professors the average 
salary is £628 per annum ; on the other hand, the average 


salary of the non-professorial staff is only £137 per annum. 


We do not think that the latter figure can be taken very 


seriously, as it no doubt includes many demonstrators who 
receive a nominal salary in what is probably only a temporary 


position, or for part time. Nevertheless, we think it will be 


agreed that the payment received by assistants and 
demonstrators engaged in such work is far from ade- 


quate. The best men cannot be expected to give up their 
time to this work if the pay is insufficient, more particu- 
larly if the work happens to be technical In regard to 


professors, the salaries are considerably better, though, even 


here, in our opinion, they are not what they should be. 
It must be remembered, however, that those engaged in 
teaching have the advantage of lengthy vacations, such 
as are denied to those engaged in commercial work. It 
may be said that this is not necessarily an advantage, 
because the staff cannot put in additional paying work 
during these vacations, even if they would. Nevertheless, 
the question of vacations is one that probably influences 8 
man in making his choice of the teaching profession. 

As to the true appreciation of research, we think that à 
beginning might be made with the governing bodies. For 
is it not a fact that the governing bodies of our universities 
and colleges expect the professors to do a great deal of 
routine work, which necessarily means inefficiency? If 
these bodies had a greater knowledge of commercial matters, 
which they generally despise, they would realise that it 18 8 
wrong policy to expect a professor at the same time to 
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carry out original research and, for example, to write his 
letters without clerical assistance. A great deal of time can 
be wasted in this sort of routine work, whereas 1f such time 
were devoted to research it would be profitable. Also a cer- 
tain amount of leisure is necessary if the best work is to be 
carried on, and it must be remembered that not only 
may the professor himself be engaged in research, but that 
he also has to supervise the researches of senior students, 
al requiring careful thought and not merely hurried 
attention. 

With regard to State reward for those engaged in useful 
research, there is no doubt at the present day a great lack 
of recognition of the value of Science. This is partly due, 
doubtless, to the fact that Science is not of sufficient popular 
interest, and will not be fully appreciated until the public is 
educated up to it. Further, scientific men usually have no 
money to give (even if they would) to party funds, and so 
their names seldom appear in the lists ot Royal or 
State honours. Leaving on one side, however, this lack 
of recognition, when we come to the direct reward of those 
who make valuable discoveries we find that the subject is 
one of extreme difficulty, and we are inclined to agree with 
Prof. Kart Pearson that direct payment for discovery is a 
fallacy. It is almost impossible to assess the true value of 
a discovery until many years have passed. For example, 
in the present state of public opinion, Mr. BACHELET would 
no doubt receive a large reward for his levitated railway, 
notwithstanding the letter which appears in our corre- 
spondence columns this week from Prof. ELimu THomMson. 
Further, individual reward is difficult, because there are 
very few inventions which do not depend upon the work of 
many individuals. We fear, therefore, that the inventor 
will have to seek his reward along the thorny path which has 
been open to him for many years. 

The rewarding of valuable research, on the other hand, is 
somewhat more practicable ; but even so it would be a very 
dificult and invidious task. For that reason we think it 
would be far better to adopt the suggestion thrown out by 
Mr. F. Soppy that grants should be made to universities 
and colleges in accordance with the results produced during, 
say, the three preceding years. This would be a much 
lighter task. Moreover, it would put money in directions 
where it is badly needed, it would stimulate research, and 
it would attract men to centres of investigation where their 
work would be likelv to receive encouragement and 
recognition. 


THE IMPORTANCE OF OBTAINING BY-PRODUCTS IN 
CENTRAL STATIONS. 


BY HAROLD GRAY. 
(Borough Electrical Engineer and Manager, Accrington.) 


Summary.—The author urges the use of gas engines as prime movers 
for supplying the 24-hour load. For this class of load it is pointed out 
that the capital cost of such plant is not excessive, and that the recovery 
of by-products is worth consideration. 


Much the greater proportion of electrical energy generated 
by prime movers in this and other countries is at the present 
‘ime supplied by means of steam power raised in boilers by 

eat formed from the combustion of coal and oxygen of the 
air, and a certain amount of water gas if steam is used in the 

last. This heat is used in the most economical way that 


present practice dictates, with the result that in the most 
modern steam plant extant the efficiency from boiler to switch- 
board inclusive does not reach 20 per cent. 


The products of combustion—totally or partially complete— 
are hurried up the chimney and sent into the surrounding 
atmosphere, in the lively hope that the pollution of the air will 
be invisible to the factory inspector. For all practical pur- 
poses various valuable commodities contained in the fuel are 
absolutely wasted, the utilisation of the coal beginning and 
ending with the amount of heat that can be obtained from it. 
These commodities, commonly called—when the attempt is 
made to recover them—by-products, are commercially 
valuable and of a varied nature. A whole series of oils, starting 
from the very lightest lubricating oil to the heavy oil suitable 
for Diesel engines, can be recovered. Tar, and by a further 
process pitch, of the best quality is another product. Aniline 
dyes may be a further remunerative product, and finally 
sulphate of ammonia, a valuable fertiliser, commanding a high 
market price, 1s perhaps the most valuable by-product. 


The yield of sulphate of ammonia from the distillation of 
coal depends principally on the quantity of nitrogen present in 
the fuel. Nitrogen, being one of the most important con- 
‘stituents of plant life, is taken from the coal in which it has been 
held captive since the time vegetable matter was converted 
into coal, and can be used again in our generation for the 
further building up of vegetation. It is, of course. a well- 
known agricultural fact that the continual raising of crops 
(particularly of one class) is eventually such a draw on the soil 
by abstraction of natural fertilisers that after a given time they 
diminish, and eventually, unless artificial fertilisation is re- 
sorted to, the crop becomes of such a poor character that it is 
not worth collecting. This process is occurring now in the vast 
cotton and wheat belts of the States and many other less im- 
portant areas, and the demand for artificial fertilisers is becom- 
ing more insistent as years go on. There would to-day be a 
famine in—to take one instance—sugar (both from cane and 
beet) if sulphate of ammonia were not being used, and there 
appears to be little doubt that the future is not likely to witness 
any falling away in the commercial value of this fertiliser. 


The question which now arises is: Can these by-products, 
and particularly sulphate of ammonia, be produced in a plant 
which is reliable, of small cost to maintain, and which will 
consume fuel and produce gas in a satisfactory manner from 
an engineering point of view ? 

The difficulty of departing from the method of manufacturing 
electrical power by burning coal under boilers in the present 
state of engineering science, and adopting the method of 
distillation of coal in gas producers, then applying the gas to 
driving gas engines, is, where big powers are concerned, of 
considerable magnitude. The application of the gas to boiler 
firing and raising steam for driving turbines is not so difficult, 
but the efficiency is not so good as when the gas is used for 
driving gas engines. 

The whole proposition would be immediately simplified if 
the gas turbine was an engineering proposition, or even if a 
gas engine of a size approximating to the big modern steam 
turbine could be manufactured. At the present time, however, 
the gas engine can only attain to about one-fifth the output of 
the turbine. The actual manufacture of gas and by-products 
can be, however, and is being, done on a big scale commen- 
surate in size with the biggest steam plant in the country. 
In fact, a producer plant is now being erected in South Africa 
for recovering sulphate of ammonia to consume 150,000 tons of 
coal per annum, which would be capable of supplying 60,000 H.P. 
to gas engines if the gas could be utilised in this manner. 

The use of producer gas for firing boilers 1s the alternative 
to the gas being utilised on gas engines, and if done on a big 
scale presents interesting possibilities ; and to-dav, due to the 
steady increase in the price of coal, which has been proceeding 
during the last few vears, assumes a different aspect to what 
it has done in the past. The “ Bonecourt" system of gas 
firing of boilers, although it has not yet been tried on a big 
scale, gives very favourable indications so far. The heat of the 
gases is abstracted to a greater extent, and the temperature 
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reduced to a much lower point, than when the gas is applied | 


to an ordinary tubular boiler. It appears possible there may, 
however, be a risk if sulphur is present of sulphuric acid 


corrosion on the cool end of the boiler if the temperature 1s 
reduced too much. 


The situation, as viewed from the point of view of the 
engineer of a big central generating station, would probably 
resolve itself into something of this sort : “ I am now running 
a steam turbine plant. I have big extensions of load coming 
on. Shall I continue to extend with steam plant or can | 
economically use gas ? "' 


At the present time gas generating and by-produce maru- 
facturing plant can be installed commensurate in size with any 
batteries of boilers in use, and can be maintained at les: cost. 
Gas engines of the same power as turbires cannot vet be 
manufactured, nor can they be handled and overhauled at 
the same cost. Gas firing of boilers to raire steam can be 
eflected on the biggest scale required, but the ecoromic 
value, taking into jaccount capital and running efficiency, is 
questionable. . 


The engineer's question now arises: ^ Even if I had gas- 
engine plant big enough to take the whole load, do I require 
to run this whole load on gas?” As we know, the capital 
cost of gas engines is higher than that of turbines, and, conse- 
quently, the former must be utilised to their fullest advantage 
to pay for themselves. Briefly put, the gas engine, if installed, 
will be required to do extremely arduous work—viz., to run 
24 hours her day six days a week—to show a substantial gain 
over the turbine. That is to say, the gas-engine plant is not 
required—and, in fact, must not be used—to take the extremely 
irregular load common in the winter months on an ordinary 
supply system. What it is wanted to do, and what it can do 
more efficiently than any other prime mover. is to deal with the 
94-hour load. Now, what is the central station man’s 24-hour 
load ? He knows it to be surprisingly small compared with 
the maximum demand. How many electric power suppliers in 
Great Britain have a 5,000 kw. 24-hour load? If we put it 
above half a dozen we should be exaggerating, and with the 
exception of, say, these six undertakings, the 24-hour load 1s 
very much less than the above figure. 

Looked at from this aspect the situation is transformed. 
We can to-day handle 5,000 kw. by two or more gas engines 
which, with a spare, would generate a steady output aggre- 
gating, say, 36 million units per annum, and the steam plant 
would take the rest of the load, which would, of course, be of 
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an irregular character, for which class of load steam is ad- 
mirably adapted. 


The cost of fuel would be. say ........-..---. 0-120d. per unit. 
The net value of residuals would be ......... 0-079d. P 
Giving a net fuel cost of ......... ees 0-041d 5 
Labour and stores, &c. ......... een 0-09d. » 
Total running costs ....esssessseeeseseeseeee 0-131d. $5 


The capital cost of the entire gas plant would be £14. 10s. per kilowatt 
on 7,500 kw. =£108,750. Standing charges at 7 per cent.=£7,612 
=Q-05d. per unit. 

The low value of the 24-hour load compared to the maximum 
demand is rot a passing phase, but is likely to be more rather 
than less emphasised in the future, as a very small proportion 
of the manufacturing works of the country which take power 
work a night shift. So that the use of gas plant in conjunction 
with steam plant, carried out in accordance with the above 
views, is likely to be suitable until the big gas turbine is a fait 
accompli. When this is achieved the steam plant can vanish 
automatically as the outstanding loans expire, and then gas. 
turbines will deal with the whole load of the undertaking. 

One of the most important considerations to-day in a power 
station is the provision of sufficient cool clean water. Inland 
the sources now available for tapping are reduced to a mini- 
mum, and the plant which requires the smallest amount of 
water will have a valuable advantage. Gas-engine plant 
requires less than 20 per cent. of the water at a given tem- 
perature required for steam plant, and this consideration will 
tell more in the future than at present. 

With the price of coal rising as the years go on, and with the 
increased demand for oil fuel by the Navy and Mercantile 
Marine which will occur in the future, and which will prac- 
tically preclude its use on land, the commercial value to] be 
obtained from a ton of coal will slowly but surely assume 
added importance, and, in the writer's opinion, the next few 
years will see the sure and certain progress of gas manufacture 
and its application in gas engines to the supply of electrical 
energy and the production of residuals. This will be all to the 
good. Not only will the houses and manufacturing works of 
our towns and cities, due to the availability of a cheap supply, 
cease pouring out smoke and harmful gases on to their neigh- 
bours, but the actual sources of generation will be smokeless, 
and practically no vapours will be discharged. A return will 
be made to the healthy conditions prevailing in country dis- 
tricts, and the crop raising areas in these same country districts 
will be fertilised by the nitrogenous by-products produced by 
the power houses. 


ELECTRICAL ENGINEERING AT COVENTRY AND RUGBY. 
PROGRESS IN HEAVY AND MOTOR ENGINEERING. 


AN HISTORIC HYDRO-ELECTRIC STATION AT WORCESTER. 


ELECTRICITY SUPPLY IN COVENTRY. 
If history is to be believed, Coventry seems to have had its first 
connection with engineering when everybody thought it necessary 
to purchase a bicycle some 18 or 20 years ayo. This boom, like 


others of the same kind, came to a head and then gradually died | 


away, but Coventry in this case, at least, was lucky enough to find a 
substitute in the motor car trade. There are, of course, many 
other interesting trades in Coventry, and in this respect it does not 
differ very much from other Midland towns; but doubtless its in- 
habitants would admit that the motor car trade is of the first. im 
portance, and anyone visiting that. town will recognise the hd 
directly, if not before, they put their heads bütside the stati | 
Coventry is also famous for Lady Godiva and Peeping Ton: ida 
being one of the places to which one can be sent as ap al Thativ d 
going somewhere else. l uM 
To the electrical engineer Coventry is interesting for anothe 
reason of an historical kind. A provisional order for the d »pl of 
electric light was obtained by the Corporation so long a Mi as 1391 
and the undertaking is one of the oldest both in the Con d d iñ 
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| and among other things a visit is to be paid to the clectricity station. 
| Here members will find much that will interest them. At the start 
` it may be said that, as the station was not erected yesterday it con- 
tains neither the latest improvements in plant or design, but it forms, 
we think, an excellent example of how an old station, primarily 
designed to supply lighting only, has been adapted to deal with & 
large power load in a city of 105,000 inhabitants. Much, of course, 
can be learnt from what will be seen there, though present con- 
ditions cannot go on indefinitely. We should not. therefore. be 
surprised to find that when the I.M. E.A. visit the Midlands on the 
next occasion they will have the opportunity of visiting an entirely 
new station at Coventry. We give below a short account of most of 
the works at Coventry that are to be visited by the members of the 
Association and also of the Victoria Works of Messrs. Willans & 
Robinson at Rugby, which are to be thrown open for inspection on 
the same day. 

A supply of electricity was first given in Coventry in 1895; at that 
time single-phase system was used, there being a high-tension supply 
at 2,000 volts from the power to the sub-stations, and a low-tension 


the provinces. Now th spitality ' 
extended to the IMEA O of the : Cor poration is being | supply thence to the consumers. The load amounted to 2,000 8 c.p. 
g its visit to Birmingham next week, | lamps, this plant consisting of one 100 and one 900 H.P. engines driving 
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50 and 100 kw. dynamos by means of ropes. This amount of plant soon, 
however, became inadequate to cope with the demands for electricity 
supply in the town and an annexe was therefore built on to the 
existing generating station, and here further plant was installed. 
At the end of what may be called the first period there were a number 
of 800 k.v.a. alternators by various makers driven by McLaren 
reciprocating engines. It may be said that at this time the financial 
position of the department was not very good, nor was it developing 
so quickly as should have been the case in an industrial town like 
Coventry. This was in a great part due to the fact that the single- 
phase system was employed, and this fact being recognised by Mr. 
Jekyll, who was then borough electrical engineer, he decided to 
carry out the conversion to the two-phase system. This conversion 
was successfully carried out in 1902 and since then the development 
of the undertaking has been exceedingly satisfactory, especially as 
regards the power load. So much so that Coventry possesses the 
proud distinction of having the lowest generating costs of any 
station in the Kingdom, while it is interesting to note that only 
7-4 per cent. of the total output is due to lighting. As stated above 
the original generating station building is still being used, but instead 
of the reciprocating sets the main portion of the load is now taken 
by three 3,000 kw. Curtis alternators supplied by the British Thomson- 
Houston Co. These sets run at l,500revs. per min., generate two- 
phase current at & pressure of 2,000 volts and a frequency of 50. 
The first of these sets was started in April, 1911, the second in Decem- 
ber, 1912, and the third in April, 1913. 

The space for these turbine sets was found by removing first one 
and then more of the old generating sets, and this process is still 
going on. It was possible to do this without any great trouble 
owing to the smaller floor space taken up by the turbo-alternators. 
Indeed the Coventry station at the present time forms an interesting 
example of the relative floor space occupied by these two forms of 
engines, that occupied by the 3,000 kw. turbo-alternators being 
practically equal to that occupied by the 800 k.v.a. sets. 

The station is situated on the banks of a canal and all the coal 
required is water borne by barges. It is then taken by means of 
two conveyors into one or other of the boiler houses. The coal is 
actually unloaded from the barges by hand, being shovelled on to a 
belt conveyor. It is now proposed to replace this arrangement 
by a conveyor of a newer type. This will work automatically and 
convey the coal after weighing to bunkers over the boilers. The 
boiler plant at present consists of eight water-tube boilers, six of 
which have a capacity of 21,000 Ib. per hour and two a capacity 
of 16,0001b. "There are also four Lancashire boilers, each of which 
has a capacity of 15,0001b. per hour. All these boilers are equipped 
with Bennis chain-grate or sprinkler stokers. Superheaters are also 
being titted. More steam-raising plant will shortly be erected, and 
at the present time besides the boilers mentioned above a small 
supply of steam is obtained from a dust destructor owned by the 
Corporation. This is situated on the other side of the canal, an 
arrangement which has the disadvantage that it is difficult to keep 
up the standard pressure of 200 lb. with such fuel. The fact that 
it is a long distance away also gives rise to pressure difficulties. 

When the station was first erected it was thought that an ample 
supply of cooling water would be available from the canal. The 
turbine plant has, however, altered this and it recently became neces- 
sary to erect cooling towers. These towers have been built some 
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distance away from the station, and at present four are actually in 
working order. These have been installed by the Worthington 
Pump Co. and have a capacity of 125,000 gallons per hour, each 
with a 20 deg. fall. It is proposed eventually to have 10 such towers, 
and junctions have been cast on the 39 in. pipe connecting the site 
where they are installed with the station, so that the additional 
towers can be brought into use with the slightest amount of dis- 
organisation. "To deal with this water a special pump house has been 
built containing three centrifugal pumps, supplied by the British 
Thomson-Houston Co. These pumps are capable of dealing with 
sufficient water for six towers, and should for any reason the whole 
of the pumping fail the water will simply flow back into the Canal. 
From the financial point of view it is interesting to know that the 
whole of this extension work has bcen done out of revenue. 

We have already mentioned the new generating plant, and turning 
to the switchgear we may say that the board now emploved is of 
the standard Westinghouse type, this beinz the third which has 
been installed since the building of the station. A Tirrell regulator 
is also in use and can be connected in anv alternator circuit. 


Kilowatts. 


ial on fh. m 
121234567 8 91011 12 1 


ee ce 
2345 67 8 91011 12 


Noon. Midnight.. 


Midnight. 


Dotted line represents Summer Curve (June 24, 1913.) 
Full Winter (Dec. 17, 1913.) 
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Fic. 1.—SvMMER AND WINTER LOADS CURVES AT COVENTRY. 


As regards the system of supply at present employed it may be said: 
that originally cables laid solid in the ground were used. Recently, 
however, it has been the practice to draw the extensions into con- 
duits, all this work being done by the department. The high-tension 
two-phase current is stepped down in various sub-stations through- 
out the city. Some of these are on consumers' premises, this arrange- 
ment being resorted to where the demand exceeds 35,000 units per 
quarter ; in such cases the sub-station gear belongs to the consumers, 
but is supplied by the Corporation. Either 50 kw. Westinghouse 
single-phase oil-cooled transformers are used, or in the case of large 
consumers 100 kw. air-cooled Berry transformers are employed; in 
one or two cases 200 kw. transformers are employed, notably at the 


,Cap. of! Financial 


No. of | Max. 


| : | : 
— ah Pen E ids eo Total . Baris paths Re Aver-| con. ‘demand station result. 
Year. | | sold for all: ie pu M pes venue, | £9 |sumers. in | A | | 
! Private light; . Street lighting. | purposes. : e pde. ' | price. for each; eac eac Net | Net 
| rivate lighting. Power BERG lighting | purpose unit unit. | unit. P year: | year. year. profit. | loss. 
^ hatt: ze "ni d. Units. d. d. j| d £ d. Kw. Kw. ; £ £ 
ja spin. up dee que em | i 31114 604 | T81 |1885 | 1,246 | 583| 72; 100 150 1,706 
l7 79.583 aay | 25 1 "-» 79,583 — 508 | 525 10-83 | 1.959 | 590| 100! 126, 330| .. | 1635 
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premises of the Rover Cycle Co. These transformers are controlled 
from high-tension side through switches or sparklet fuses. 

The accompanying diagram (Fig. 1) shows typical load curves 
during the winter and summer months and are of great interest, while 
the table given herewith exhibits some statistics of the station since | 
it first started. | 

We have to thank Mr. Geo. Tough, borough electrical engineer, 
for spending a great deal of time in taking our representative over 


the station at Coventry and supplying us with information upon 
which the above article is based. 


. THE DAIMLER COMPANY'S WORKS. 


To those who are interestec in the scientific production of the 
modern petrol-engined vehicle à visit to the works of the Daimler : 
Company will amply repay the trouble taken. The reputation of ; 


Fic. 2.—Vikew or MACHINERY HALL AT THE DAIMLER WORKS, 


Daimler cars, omnibuses, lorries, &c., is well known, and the means 
and methods by which these vehicles are produced are well worthy 
of study. The works, which occupy approximately 16 acres of floor 


building department is responsible for all body making, fitting, 
painting, trimming, plating and finishing. The testing and delivery 
department takes charge of the chassis after it leaves the erecting 
shop, as well as making a bed test of every engine before it is placed 
in the chassis. The metric system has been adopted in its entirety 
throughout the works, and has been found to be a source of direct 
economy over the cumbersome inch system. A thorough system of 
inspection exists, and every part is subjected to independent examina- 


| tion by à special department after each stage of its manufacture. 


The system of engine testing is interesting. In the test shop the 
engine, as received from the engine-building shop, is mounted on a 
stand and run under its own power, but without load, for 18 hours. 
This ensures the bearings, cylinders and sleeves getting into good 
condition. The necessary adjustments are then made to the ignition 
and carburettor, and it is run against a brake for two hours at full 
power, after which it is taken to pieces and thoroughly examined. 
If satisfactory, a final test is made to measure the torque at all speeds 
from 150 to 2,000 revs. per min., and the engine goes forward to the 
erecting shop. The next test is a road test, and complete reports 
of the behaviour of every car are made and kept for reference. All 
serious faults are referred back to the department responsible for 
that particular part, the minor adjustments and general “ tuning-up ” 
being done by the testing department. 

It will be noticed by visitors that electric power is used throughout. 
Group driving is generally adopted, but some 40 to 50 machines are 


| direct coupled to motors. At the Coventry works power is supplied 


from the company’s Diesel engine plant of 1,100 B.H.P., and from the 
city mains a supply is taken in bulk at 2,000 volts 50-cycle two- 
phase, fed to an 18-panel change-over feeder board situated in the 
power house. The Radford works is supplied entirely from the city 
mains at the same pressure as the Coventry works. Between four and 
five million units are used by the combined works per annum. Par- 
ticular attention is paid to the comfort of workmen, and electric fans 
are fitted in every shop. In the summer air is blown into the shops 
for cooling purposes, while in the winter the air is warmed by being 
passed over a battery of steam pipes fitted next to the fan. 


“THE COVENTRY” CHAIN COMPANY, LTD. 


The manufacture of chains is a highly-specialised industry and 
one which, in view of the increasing use of chain drive, is extremely 
important. To realise the organisation necessary to produce chains 
at their present prices it may be stated that in a 5 ft. cycle chain 
there are no less than 601 separate pieces; most of these undergo 
nine operations and are examined after each. The buildings of the 
Coventry Chain Co. cover some 135,000 sq. ft., all on the ground floor, 
and electric driving is used throughout, the lineshafts being driven 
by “The Coventry ' noiseless chains from independent motors, 
the total horse-power being about 450 B.P. Power is obtained from 
the Corporation mains. | 

To describe the several component parts necessary to make up each 
link of a chain we may start with the manufacture of rivets, which 


space, nearly all of which is on the ground floor, are the outcome of | are made from the bar on small wire-feed machines. Although for 


a gradual development, each extension being . 
adapted as far as possible to a general plan, but 
influenced to a greater extent by the need: and 
financial position at thetime. The main machine 
shop (Fig. 2) was originally a three-storied cotton 
mill, but various alterations and the installation 
of a high-speed lift and stores accommodation on 
each floor have made it into a very efficient shop. 
The works are broadly divided up into five 
sections, as follows: The foundry, machine and 
fitting, erecting and fitting, coachbuilding and 
testing, and delivery departments. The foundry, 
which is equipped on modern lines, produces 
castings in iron, steel, malleable iron, brass, 
bronze [and aluminium. The machine and 
fitting shops, which form one department under 
the control of à superintendent, produce ready 
for erection all component parts, such as engines, 
gear cases, steering, brakes, &c. The machine 
shops, as are also other shops, are divided up so 
as to make specialisation possible to a large 
degree. All shafts are roughed out to within 
lmm. (;l;in) on semi-automatic turret ma- 
chines, and are then ground to gauge on Norton 
grinding machines. In the erecting and fitting 
department the chassis are built up. A separate 
shop deals with the assembling of the frames, axles and wheels ; 
tinsmith and coppersmith work is connected with this department. 
A general view of the assembling shop is seen in Fig. 3. The coach- 


Fia. 3.—Vikw or Cuassis EgECTING Suoprs AT DAIMLER WOBES. 
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certain purposes solid-ended rivets are used, the gene-al practice s 
to countersink the rivet, which allows of i£ being expanded into the 
link instead of having the head hammered over. The bushes are 
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likewise made from th» bar on specia] machines, bored and reamcd 
on the inside, and turned on the outside, the facing up for length 
completing the machining process. Naturally the rollers go through 
similar operations. 

The side plates of a chain consist of what may be called a pair to 
suit the inner and a pair to suit the outer link. These are stamped 


from the sheet metal. Each plate has to pass through a series of | 


operations, such as the bevelling of the edges, 
finishing of the edges, naming, drilling and 
reaming of the holes into which have to be 
inserted the correct components—namely, the 
bushes in the inside pair of plates and the 
rivets in the outside pair of plates. After the 
various components have been hardened they 
pass to a series of “tumbling machines," 
which put a suitable finish on them, and then 
on to the assembling rooms where the manu- 
facture of the chain is completed. It now 
only remains to test it for strength, and see 
that cach separate link works freely. 

Here are also manufactured “ The Coven- 
try" noiseless chains for power transmission 
01 every description of machinery— printing, 
agricultural, textile, woodworking, &c. These 
chins are, we understand, rapidly coming into 
favour with power users in consequence of tho 
steady uniform turning movement imparted 
by them. They transmit 98 per cent. of power 
ia silence without slip. ‘‘ The Coventry " 
noiseless chain driven spoed.reduction gears 
ee à uistinct advance on any other device 
for th» same purpose. Small ones are used 
in many branches of industry, while the 
larger varieties are installed in many large 
collieries at home and abroad 


TRIUMPH WORKS. 
. The Triumph Cycle Co., the works of which are to be visited by 
m^mbers of the L.M.E.A. during their stay in Coventry, has been 
established a little short of 30 years. The founders and present 
minazing directors are Councillor S. Bettmann, J.P., Mayor of 
Coventry, and Mr. M. J. Schulte. Originally the firm was founded 
for the production of cycles, but with the advent of motor cycling 
th^ manufacture of these was also taken up, and for a number of 
years th» Triumph motor has held one of the most commanding 
positions in tho treads. An outstanding 
feature of th^ works is the total absence 
of girl and women labour, only skilled 
m^chanics being c mploycd, and to this mainly 
is due the very high quality of Triumph 
cycles and motor cyeles, of course taking 
other factors into consideration, such ss 
suitability of materials, up-to-date plant, &c. 
Nearly 1,500 hands are employed, and the 
plant throughout is electrically driven. 
Additional works have recently been crected, 
and at the present time a further large wing 
IS in course of construction, to meet tho 
ever-growing demand for Triumph pro- 
ductions. The parts of the factory which 
Will be most likely to be of interest to the 
members of the Association are the machine, 
grinding, frame-building, gear, plating and 
csscmbling departments. 


WILLANS & ROBINSON’S VICTORIA 
WORKS, RUGBY. 

The Victoria Works of Messrs. Willans & 
Robinson, at Rugby, were started up in 
1897, and since then they have keen extended 
from time to time to cope with an incrcascd 
Volume of work, They now employ from 1,000 
to 1,100 men, which will give some idea of 
ther present size. The leading manufacture: cf the firm consist of 
steam turbines, Diesel oil engines, condensing plant and high lift 
turbo pumps for collicrie3, waterworks and similar places. Fig. 4 
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3,000 kw. each.  Thc:c arc on order for the West Australian Govern- 
ment's station at Perth, and are being built to the order of Messrs. 
Merz & MeLellan. The large: rotor in the background is for a 
7,500 kw. turbine for the Leeds Corporation. A similar set, but of 
8,509-10,000 kw. output, is being built for the Sheffield Corporation. 
Amongst other turbines of interest and now in course of construction , 
we may draw attention to a 3,000 kw. machine to run at 3,600 revs. 
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Fic. 4.--Tur Founpry AT Wintans & Ropixson’s Rvany Works. 


per min. This hà: keen ordered for Re; ina in Canada, and is a fii *; 
illustration of the modern upward tendency in the speed output curve. 
For 60 cycles, being the standard frequency in Canada, Messrs. 
Willans have had to get out a spezial seres of patterns for 3,609 rev. 
per min. turbines to enabie them to mect the market's requirements. 
There are special bays in the works for capstan lathes and manu- ` 
factured stores. In the latter, all parts of machinery are passed 
into this bay to be cheskel to gauge and, wherever the prcce:s 
permits, parts are held in stock to be drawn on as orders demand. : 
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Pic. 5.—Vikw IN THE TURBINE BLADING SHOP. 


Fig. 6 shows the fitters lay ead of the c.e-ting shop and illustrates 
a large numLerz of Diesel engine parts. | 


It is interesting to note that the firm have recently installed a 


N 


three-cylinder enclosed Diese] engine driving a 330 kw. Peebles con- 
tinuous-curreat generator. This set supplies power and lighting: 
for the shops. Since its installation it has been possible to reduce, 
materially the generating costs. These now stand at 0-6d. for oil. 
at 803. per ton and with full maintainance and depreciation allowance. - 
The cost of fuel is much lower this year, so that it is anticipated that 
a furthes reduction in generating costs will be possible in future, 


shows the south bay of the iron foundry. This foundry is, we under- 
stand, one of the largest in the Midlands and here is produced a 
quant.ty of castings for outside engineering works. Naturally, all 
the castings required by Messrs. Willans themselves are produced 
he-e and the firm have specialised in a very high grade of cast iron. 
Fig. 5 shows a corne? of the tartine blading shop. Among:t the 
turbines t? be seon in the foreground are part3 of the» units of 
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The meter works of the British Thomson-Houston Co. at Coventry, 
and the engineering and lamps works of the same firm at Rugby will 
also be open to members of the Association, but we have been asked 


| 


Fic. 6.— VIEW IN THE Fitters’ Bay AT WILLANS Works. 


not to publish any details of them, until the visits have actually 
tiken place. 


THE COVENTRY ORDNANCE WORKS. 


A certain veil of secrecy must be drawn over the factory of the 
Coventry Ordnance Works, owing to the amount of material for 
various Government departments which is passing through the shops, 
but we may recommend those members whose tastes turn towards 
naval or military science to add this works to the list of places thev 
propose to visit. "The firm itself is a sort of combined offshoot of the 
fimous firms of John Brown & Co., Cammell, Laird & Co. and the 
Fairfield Shipbuilding & Engincering Co. It began its activities 
with the manufacture of army vehicles and it now makes field artil- 
lery equipment, gun mountings and large and small guns for naval 
and military work. At present the firm employ about 3,000 or 
4,000 hands, but the works are capable of accommodatiny consider- 
aly more than this should circumstances require it. 


The company 
iso owns works at Scotstoun and Cliffe. 


| AN INTERESTING STATION AT WORCESTER. 


, Inthe first part of this article we have given an account of a station 
which, from the engineering point of view, is not without its his- 
torical interest. But this is not the only one to which this blessed 
term historical may be applied, for with some truth the same quali- 
fication may be applied to the Powick station of the Worcester 
Corporation, which is to be visited by the members of the I.M. E. A. 
on Saturday morning, June 20th. ‘This station possesses additional 
interest in that it is one of the few hydro-electric works in this 
country giving a publie supply. 

In looking through the files of THE ELECTRICIAN we were surpriscd 
to find that it was in October, 1894, that we first described the 
Powick station. It was two years before that date that the late Sir 
William Preece advised the Council to employ the water of the Teme 
for the generation of electricity, while subsequently a subsidiary 
steam plant was added as the electrical requirements of the town 
increased. This arrangement, however, was found to possess a 
number of disadvantages and when the still further increasing load 
necessitated the erection of extra plant a new station was built in 
Hilton-road. In 1804 Mr. C. M. Shaw, the present electrical engineer, 
recommended the abandonment of the steam plant at Powick. This 
$ lea was carried out and the old station still does a large amount of 
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sets referred to in our original article. 
Victor turbines driv ing Mordey-Victoria alternators by ropes. Itis 


These older sets consist of 


interesting to note (hat the original single-phase system has been 

changed over to the more useful three-phase. 
‘Moreover, Mr. Shaw is under no delusion as to 
the utility of this form of plant, in spite of the 
somewhat intermittent working due to droughts 
and floods, and is indeed strongly advising his 


Committee to improve this section of tho 
Council's plant. 


ee — — 


CORRESPONDENCE. 


TOOTH RIPPLES. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: The two letters in your current 
issue, criticising my review of Dr. Walms- 
ley's *' Electricity in the Service of Man,” 
are apparently the result of a too hasty 
and superficial reading of the review. The 
statements I made are quite correct, as I 
hope to Show in this letter, but the state- 
ment attributed to me by Prof. Robertson 
13 certainly incorrect. Where, in my 
review, did I say that 15 slots per pole 
would give the 30th harmonic? I was 
very careful to make no such statement, 
but I did say—and my words were care- 
fully chosen—that ** 30 open slots per pole 
pair will cause an E.M.F. having a fre- 
quency of exactly 30 times the fundamental," that is, the tooth 
ripple has a period exactly a 30th of that of the fundamental. 
If one takes a curve with pronounced ripples and measures 
their period one finds that it is 1/30 and not 1/29 or 1/31 of 
the fundamental period. I carefully avoided the use of the 
word harmonic, however, as I was dealing with facts and not 
with their mathematical analysis or representation. The tooth 
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ripples are facts or actual occurrences, whereas harmonics are 


u cful work, thanks to the improvements recently inaugurated by Mr. | mathematical abstractions, and, however convenient 1t may 


Siaw. These improvements include the installation of a vertical turbo- | 
alt ‘nator, an improved screen in the head race and the clearing of the | 
wa er courses to facilitate the water flow to and from the turbines. | 


The new setis of the vertical type and replaces one of the older 


1 


| be to explain and express the former by means of the latter, 8 


clear distinction should be drawn between them. As Ee 
Robertson is kind enough to assume, I was quite aware " ji j 
if the wave-form were analysed, no 30th harmonic would De 
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found. I assumed that my readers would know that. We 
have then a ripple with a frequency 30 times that of the alter- 
nator, and yet the two half-waves are not dissimilar. This will 
be readily understood from the figure which accompanies this 
letter. The example chosen is a three-phase alternator with 
six slote per pole and a ratio of pole width to polar pitch of two- 
thirds. The slots and teeth are made equal in width and the 
assumption 1s made that there 1s no fringing whatever, either 
at the pole tips or at the teeth, and no flux in the slots. Bv 
pushing the want of uniformity in the flux distribution to this 
impossible limit we greatly exaggerate the tooth ripples, but 
this is an advantage if we wish to study these ripples. The 
successive diagrams show the total flux through the single 
armature coil for various positions of the poles as indicated by 
the arrow fixed to the edge of one pole, the E.M.F. induced in 
the coil, the E.M.F. per phase, and the terminal E.M.F. if the 
machine is star-connected. The dotted lines show the corre- 
sponding E.M.F.s on the assumption of a perfectly smooth 
armature with coil sides equal in width to the slots in the dia- 
gram. It would, perhaps, have been preferable to have made 
the coil sides occupy all the available space, but the differerce 
is Immaterial to the present discussion. The final diagram 
shows the difference hetween the full line and the dotted curves, 
and is due entirely to the presence of the slots and teeth ; it i5 
the tooth ripple. This figure 1s one of a great number which I 
have drawn for many different conditions and on various 
assumptions, and I consider it an excellent way of studying and 
teaching the subject. A consideration of this tooth ripple 
curve shows that each ripple occupies à twelfth of the full 
period, but that, at certain points, there 1s a peculiarity, called 
by German writers the * Phasensprung,” and by me a " hiatus." 
Why Mr. Denton should think that I * did not mean hiatus at 
all " Ido not know ; presumably, because he was unacquainted 
with the phenomenon to which I applied the name. According 
to " Chambers’ Dictionary,” a hiatus means a gap, a break in 
continuitv, a defect, and surely it is this break im continuity, 
or defect, which, occurring every half-period, prevents the 
ripple with 30 times the fundamental frequency from producing 
a 30th harmonic. I have no doubt that Mr. Denton may he 
able to suggest other names which he and many others might 
eonsider preferable, but, now that I have explained the phero- 
menon, I think he will admit that the use of the word hiatus 
was not such a blunder as he imagined. I do not suggest that 
the ripple ceases to exist for a short time. but that it undergoes 
a change, which has the effect of reversing its phase in the suc- 
ceeding half-wave. 

It i5 quite true that this tooth ripple may be approximately 
represented by two odd harmonics. . Prof. Robertson goes into 
the matter mathematically ; I assumed it to be common know- 
ledge. The point which Í was adversely criticising was not the 
representation of the ripple by the 29th and 31st harmonies, 
but Dr. Walmsley's peculiar reasons for preferring the 29th to 
the 31st. It must be remembered that I was writing a review 
In a limited number of words and not an article on tooth ripples, 
or I should have gone into the matter more fully. As a matter 
of fact I did originally go into it a little more fully, but cut it 
down on the Editor's suggestion. I think Prof. Robertson will 
now admit that l was not " somewhat hasty " and that mv 
- explanation," now that I have given it, is not " very weak." 
If l erred, it was in being too brief. Perhaps I am erring in the 
same direction in this letter, and it may be objected that I 
have only considered one carefully chosen example and not 
treated the matter generally, but the correspondencg coiumn 
13 not the place to enter fully into the complicated prob!ums of 
flux swinging and flux pulsation. k 

I trust, however, that this letter may be the means of my 
regaining in Mr. Denton's estimation, the “reputation for 
accuracy and straight thinking ` with which he is kind enough 
to credit me. I did not anticipate that anyone would have 
taken my remarks about faith and belief so seriously as Mr. 
Denton has done. 

I am not quite clear as to Mr. Denton’s reasons for dis- 
claiming so vigorously any part in preparing the book, seeing 
that I made no reference whatever to the fact that he is men- 


] am, &c., 


tioned bv name in the very section under criticism. I certainly 


had no idea of blaming him for the ideas expressed by Dr. 
Walmsley. 

It is quite true that the review was largely devoted to five 
pages of the book, and, in my opinion, quite rightly so. 1. 
specially pointed out that my adverse criticism applied only. 
to these five pages and that `“ the standard of the book as a 
whole is really excellent." | 

Whether they agree with my views or not, I feel sure that, 
after carefully reading the review, in the light of this letter, 
both of my critics will readily adnut that the charges of hate’ 
and inaccuracy are quite unjustified. | 

It is open to my critics to excuse themselves on the grourd 
that the words " frequency " and " period "" are not applicable: 
to the ripples themselves, but only to their constituent har- 
monies, This provides an obvious line of retreat, but 1 would 


remind them of the application of these terms in radtotele- 
graphy to damped oscillations or trams of waves following ore 


another irregularly and separated by—dare I use the word ?— 
luatuses. 

Finally I trust that this letter and the diagram accompanying 
it may throw a little light on the subject of tooth ripples and 
emphasise the necessity of distinguishing between the ripples 
themselves and the harmonics into which they may be analysed. 

South Kensington, June 6. 


G. W. 0. Howe. 


THE BACHELET FLYING RAILWAY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: Your editorial comments on pages 209-210 in your 
issue of May 15th on the “ Bachelet Flying Railway” are 
timely and altogether to the pomt. I first discovered and. 
experimented with the ^ electromagnetic repulsion " in 1885, 
and subsequently made a number of practical applicatiors of 
it, including the first forms of repuleion motors. A similar 
scheme to the Bachelet railway was put forward in the United | 
States a few years ago, and I believe has ere this died a very 
natural death. As an engineering matter there is absolutely 
nothing in it, a verdict I gave when consulted about it upon its 
first appearance here. At high speeds the air resistance is so 
great that there ts little object in reducing friction further than 
13s done with good wheels, good axle bearings and a good track. 
—] am. &e., 


Lyon, Mass, U.S.A., May 25. Kune Thomson, 


[We regret that owing to excessive demands on our space 
we are obliged to hold over some Correspondence.— Ep. £.] 


WIRELESS TELEGRAPHY RESEARCH. 


The report of the Committee appointed by the Po: tmaster- 
General to consider and report how far and by what methods 
the State should make provision for research work in the science 
of wireless telegraphy has just been issued. as a White Paper, 
[Cd. 7428. | 


The report deals first with the research work on wireless telegraphy 
that has been and is being done by Government. departments in this 
country and also on the work done on this subject in the United States 
and Germany. The Committee recommend the appointment of a 
National Committee for Telegraphic Research “the word telegraphy in 
the report is intended to cover not only wireless telegraphy and telephony 
but also ordinary telegraphy and telephony! and the establishment of a 
National Research Laboratory, with a special scientific staff. workine 
under the direction of the Committee. to be run in ccnnection with the 
National Physical Laboratory at Teddington. 

The National Committee for Telegraphie Research should consist of 12 
members, and be constituted as follows : Two members representing the 
Admiralty, one member representing the War Office; two members repre- 
senting the Post Office, two members appointed directly by the Treasury, 
three members appointed by the Treasury on the nomination of the 
Royal Society, one member appointed by the Treasury on the nomination 
of the Institution of Electrical Engineers, and the Director of the National 
Physical Laboratory. 
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. Tho duties of the Committee should be :— 


1. To consider generally and to promote by original investigation the 
progress of telegraphic research, to formulate schemes of investigation 
at the Research Laboratory or elsewhere, to supervise the consequent 
experiments, and to discuss the results. 

: 2. To consider problems submitted by the departments and to arrange 
for experiments for their elucidation. | 

3. To examine plans and designs for new methods and apparatus when 
submitted to them, and to report thereon if they see fit. 

: Government departments would continue to conduct, as now, re- 
searches or inquiries arising out of their own administration independently 
of the work of the Committee. The departments concerned should be 
entitled to the assistance of the Committee, and should also assist the 
Committee as far as possible in carrying out such researches as could most 
conveniently be made in their respective stations ; but the head of such 
department should have absolute discretion in deciding whether any 
scheme of experiment could be conveniently carried out at a station in his 
charge. The Committee should issue an annual report to be laid before 
Parliament. They should publish, or authorise publication, of such 
researches as they might consider useful for the advancement of science 
generally, and which were not of a contidential nature. 

The work of the National Research Laboratory should be limited to 
research and experimental investigations. Routine testing and certi- 
fying should continue to be, as it now is, part of the normal work of the 
National Physical Laboratory, for which the customary fees would be 
paid to the Executive Committee of that institution. The National 
Research Committee should nominate the members of the staff, and 
these would be appointed as members of the staff of the National Physical 
Laboratory, and would be subiect in all respects to its rules. 

On the financial side the Committee estimate the annual expenditure 
would be approximately £4,800, of which £2,225 would be devoted to the 
staff of the laboratory. This staff would include one principal assistant 
at £400 a year, two assistants, five juniors, instrument makers, labora- 
tory boys, a porter and a secretary. Of the remaining £1,545, £1,100 
would be allocated as hono aria for the National Committee. 

With regard to capital expenditure it may be assumed that the National 
Committee would require: (a) The erection of a single wooden mast 150 ft. 
high, with suitable antenna and earth connections; (b) a one-story 
building near the foot of the mast, divided into three parts, one to contain 
the power plant, one the transmitting, and one the receiving apparatus, 
One room in this balding would need to be metallically screened, to 
permit of the use of certain types of delicate apparatus; a laboratory 
building, with a total floor space of 4,000 sq. ft. ; (c) equipment on a scale 
suitable to the above. The cost of this the Committee estimate to be 
£7,300. 

With regard to the form in which provision for the necessary expendi- 
ture should be made the Committee recommend that the National 
Committee prepare vear by year a scheme of work which they consider 
to be desirable, and forward such scheme to the Treasury, with estimates 
of the funds required. for the ensuing year. The Treasury would 
consider these estimates, and if they were approved make provision 
ecordingly, 

As some time must clapse between the appointment of the National 
Committee and the completion of the building and equipment. of the 
Research Laboratory under their direction, the question was considered 
whether some work on the lines suggested could not be usefully 
undertaken in the interval. Among the subjects for investigation 
specified in the schedule at the end of the report there are certain matters 
which require immediate attention. These include :—(1) Researches 
into the methods of measuring and standardising electrical quantities 
under high-frequency conditions. Among these would be included 
measurements of voltage, current, power, resistance, inductance, capacit y, 
wave length and decrement ; (2) investigations into the methods of 
standardisation and construction of instruments such as condensers, 
inductances, resistances, wave-meters, &c., and the determination of the 
losses in such instruments; (3) a study of receiving circuits in general, 
including variations in type of inductances, condensers, detectors, tele- 
phones, relays, and amplifiers, The plant necessary for investigation 
into these matters would not, at first at any rate, be very extensive, and 
could be temporarily accommodated in the existing rooms of that insti- 
tution. In order that the National Committee might so commence work 
before the new buildings are completed a scheme for obtaining the neces- 
sary funds is suggested, 


RETIREMENT OF MR. T. A. BULLOCK. 


————M— 


At the Trocadero Restaurant (London) on Saturday a farewell dinner 
ant presentation was given by the Superintendent and Staff of the 
London Station of the Eastern and Associated Telegraph Companies to 


Mr. T. A. Bullock, the Divisional Superintendent, on the occasion of his . 


retirement from active service. The chair was occupied by Mr. J. G. 
Youngson and the vice-chairs by Messrs, Lilley and Silwood 

After an excellent dinner, the loyal toasts having been drunk, 

Mr. Younoson, in proposing the toast of " Our Guest," said the 
occasion was a special one. ‘Their esteemed friend and chief, Mr. 
Bullock, was present that evening amongst his own people and was 
assured of the warmest welcome. No one had served the Eastern and 


Associated Companies over the long period of 44 years with greater 
distinction than Mr. Bullock. As one who had been closely associated 
with him he (Mr. Youngson) could speak with knowledge of the urbanity 
and skill which their chief had always shown in the execution of his duty. 
It was his pleasing duty to present to Mr. Bullock, as a small mark of 
their esteem, some books and other articles which they asked him to 
accept as the expression of the kindly feeling they had for their chief, 
and with their best wishes for his good health and long life and happiness, 
The toast was drunk with great cordialit y. 


Mr. BuLLock referred very feelingly to his close association with the 


gentlemen present that evening to wish him well in his retirement. He 
thanked them for the cordiality with which they had reccived the toast 
of his health. Their handsome present would always remind him of the 
good fellowship which existed between himself and his statf over a period 
of well on to half a century. If he were to review even briefly the whole 
period of his service with the Eastern Company it would take him a long 
time, but he could assure them that since the June 1870, when he 
joined the Company, and June, 1914, vast changes had taken placé. 
Everything he had to say concerning that long period was of a pleasant 
character. He had had what he might term his own immediate family 
around him all the timc, and it had been understood that there was to 
be no “ outsiders” present that evening. They might, consequently, feel 
surprise at the presence of Mr. Crowe, but going back to the old records 
it had been found that Mr. Crowe was actually in his earliest connection 
with the Company attached to the London Station, and consequently 
they might regard him as having been one of themselves. Mr. Bullock 
proceeded to recount many humorous incidents of the past 44 years, and 
gave many interesting notes of the early days of the Company's operations. 
He said he was actually the oldest active member of the staff. What 
the London Station and the London service were like in the very early 
days he proceeded to describe. and continuing said : * Look at us to-day, 
and compare the present station with that of 44 years ago.” Perhaps the 
greatest advance the Company had ever made, however, was the con. 
centration of all their activities (outside the actual transmitting and 
receiving stations in different parts of this country and abroad) at 
Electra House, in the City of London, From the material available there 
the Companies were able to provide the highest ty pe of telegraph operators 
and electricians in the world, the output of their training schools, &c. It 
was pratifving to know that the best elements were brought together 
wherever these men went out to their duties abroad ; it became their duty 
and their privilege to establish a standard of fine conduct and good 
comradeship, He counted it as a great privilege to have been in this 
great service, the envy of the telegraphic world, whether of Governments 
or of private administrations. He thanked Mr. Youngson, the committee 
and all present for their kind appreciation and their good wishes. Their 
presentation of beautilulari treasures would form an abiding link between 
the past, the present and the future. He was pleased to say that during 
his whole period of service there had never been a single example of 
objection to his authority, no sign of rebellion, no appeal against any 
decision he had ever made, and that was to him a great consolation. 
He asked them to extend to his successor the same regard and good 
service as they had always given to him. 

At this stage the chairman read a number of telegrams wishing Mr. 
Bullock continued good health and happiness, 

Mr. J.T. CROWE proposed the toast of “ The London Station,” and said 
he had had to fight his way to that dinner. as he found that it was to be 
quite a family gathering, but as he considered he was of the family he 
was determined to be present. Mr. Bullock had told them that he was 
in the carly days on the books of the London Station, and he felt that any 
function of this kind would be incomplete without his presence. Mr. 
Bullock had told them that when he joined the service the staff con- 
sisted of 10 persong. When he (Mr. Crowe) became a member of the staff 
this number had increased to 19, of whom only three remained, It was 
really extraordinary that there had been only two superintendents of the 
London Station, Mr. Ash and Mr. Bullock, during a period of 44 years. 
and out of this period Mr. Bullock had been superintendent for 37 years. 
A similar case was that of Gibraltar, where up to quite recently only two 
superintendents had been engaged, Mr. De Sauty and Mr. Spratt. He 
regarded Mr. Bullock’s suceess in his high position, battling. as it were. 
with the public, as entirely due to the soothing effect of his real sympathy 
with the public when from any cause a message became mutilated or 
wrongly transmitted, With Mr. Bullock this sympathy was real genius. 
for a man who came to him in anger left him with a feeling that every- 
thing had been done that could be done to meet his wishes. This was & 
great factor in dealing with the public, who were not acquainted with the 
intricacies and high technicalities of the telegraph service. The public 
had come to regard any error, no matter where originating, as something 
outside the Dropricties, but Mr. Bullock was able to assuage their anger, 
and so completely succeeded in his sympathetic method that what pro- 
mised to be an interchange of incivilities ended in their worthy friend 
receiving from the injured person an invitation for the week-end ! He 
Was sure that with such a record as the London Station had it would rise 
to any demand upon its services. l 

Mr. SiLwoop replied in a few felicitous vemarks, and expressed the 
a ppreciation of the London Station staff of Mr. Crowe's kind remarks and 
the friendly words which had fallen from Mr. Bullock in respect to their 
efforts in the past. He assured Mr. Bullock that his successor would find 
the rank and file of the London Station unanimous in their desire to make 
the station the first in the world. : 

Mr. LiLLEY proposed the health of the chairman, who briefly replied. 

An excellent entertainment was provided by members of the London 
Station staff, and the evening proved a thoroughly enjoyable one. 
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PARLIAMENTARY INTELLIGENCE. 


iz o.oo 2 age 2 
POST OFFICE TELEGRAPHS AND TELEPHONES. 

, The House of Commons went into Committee of Supply on Wednesday, 
and, on the vote to complete the sum of £26,151,830 for the expenses of 
the Post Office, a discussion took place on the Holt report, &c. After 
rome members had criticised the recommendations in the report, 

, Sir H. Norman, who referred to the scheme of [Imperial wireless tele- 
graph stations, said 10 months had passed since the Marconi contract was 
ratified, but sb far as he knew nothing had been done beyond the acquisi- 
tion of sites and the erection of masts. The power and wireless plant 
had not even been approved, and he desired to know if the Postmaster- 
General was satisfied that that progress was all that was possible. They 
were told when the contract was proposed that the erection of the stations 
with the minimum of delay was a matter of extreme Imperial urgency. 
He was glad that the right hon. gentleman expressed regret that no com- 
petition was possible with the Marconi Company. That lack of compe- 
tition was precisely what was foretold by almost all the critics of the 
contract. The Goldschmidt system had been bought by the Marconi 
Company. They would probably hear little more of the Poulsen system 
in this country ; and the Telefunken Company (the other great world 
system) had an agreement with the Marconi Company not to compete 
here. Quite recently other agreements preventing competition had been 
entered into. The Marconi Company was rapidly establishing a mono- 
poly of wireless communication. The monopoly was being obtained 
partly by really good work in wireless, but also by skilful commercial and 
financial arrangemnts, and it could not possibly fail ultimately to be dis- 
astrous to the public interest. He would venture to make a practical 
suggestion to the Postmaster-General, Let him secure the use of one of 
the aerials belonging to the Admiralty for two or three hours in the 
middle of two or three successive nights, so that any company wishing to 
give a demonstration of its system could do so without all the expense of 
erecting masts and aerials. He himself knew of a new svstem of wireless 
of which, from seeing it working in the laboratory, he had formed a very 
high opinion. [ff the Postmaster-General would arrange to lend an aerial, 
as he suggested, the inventor would give a demonstration in a few weeks. 
, He also welcomed the announcement of an inquiry into the organisa- 
tion of the telegraph service with a view of making good the present loss 
to the Exchequer. He believed that it was largely due to the use of old. 
fashioned methods for the transmission of telegrams. A British firm 
whose high-speed system was employed in many places with perfect satis- 
faction had applied for permission to demonstrate the working of its 
system by its own staff before the Committee on high-speed telegraphs, 
but the request had been refused, - He appealed to the Postmaster- 
General to reconsider that decision. 

Other members having taken part in the debate, the Postmaster- 
General (Mr. Hobhouse) replied, and said it was proposed to appoint à 
small expert committee composed of persons outside the House, and free 
from electoral pressure, to examine fully the recommendations of the 
Holt report and the issues raised on it in the debate, 


BUSINESS NOTICES. 


We are informed that Messrs. Morris & Lister (Ltd.). 3 and 4, 
Palace-chambers, Bridge-street, Westminster, N.W., and Carlton 
Works, Lockhurst-lane, Coventry, who have hitherto been repre- 
renting Messrs. Nalder Bros. & Thompson (Ltd.) to a limited extent 
for the sale of their manufactures, have now been appointed their 
representatives in the London and country districts heretobefore 
worked by Messrs. Frampton & Paine, whose agreement for the 
agency has now expire l. 

Patent Development.—The proprictors of patent No. 13,991 of 
1910, relating to * Method of and means for controlling from a 
distance electric apparatus and especially telegraph apparatus, and 
the like," desire to dispose of the patent or to grant. licences there- 
urder. Inquiries to Messrs, Cruikshank & Fairweather (Ltd.), 65/6, 
Chancery-lane, W.C. TDI VP l S 

The proprietor of patent No. 14,503/1911, relating to “ Apparatus 
for transmitting pictures of moving objects to a distance," desires to 
sell the patent rights or to grant licences. Communications to 
Messrs. Phillips, 70, Chancery-lane, London, W.C. 


LIQUIDATIONS, &c. 


In a circular issued by the liquidator of the Electrolytic Alkali 
Co., Ltd. (Mr. W. H. Alexander) it is stated that the plant, buildings, 
&c.. have been sold for £85,000 to the Electro Bleach & By-Products 
(Ltd.), the stock to be paid for in addition at a valuation, the pur- 
chase money to be pavable to the extent of £15,000 in shares of the 
new company. 

Sufficient money has already been received under the contract and 
from the book debts to provide for the repayments in full of the deben- 
tures, and they will be paid off on July 1. The final instalment of the 
purchase-money becomes due on Sept. 30 next, when the purchase will 
be finally completed. It is anticipated that, subject to the adjustment 
of certain outstanding claims, the balance (exclusive of any amount 
realised for the shares) will be sufficient to pay about 9s. in the £ to the 
ordinary creditors, 


M TUTT TEUTA 
“~ ELECTRICITY SUPPLY. .. . 


DARII THAT B 
EXTENSIONS. | | 

Burion-on-Trent.—The Electricity Committee have purchased 
three up-to-date mechanical stokers at a cost of £345. 

The sulary of Mr. T. Hall, borough electrical engineer, is to be increased 
from £275 to £350 per annum, and by a further £50 in 1915. The salaries 
of Mr. Melbourne, Mr. Mellor, Mr. Knight and Mr. Wakefield have also 
been increased. 

Fareham.— The Lighting Committce have been authorised to in- 
vite tenders for the supply of new cables, brackets, transformers, &c. 

Gloueester.— The clectric supply mains are to ke extended to 
Cheltenham-road, outside the city boundary. 


Hull.— Last week the Council were recommended to invite tenders 
from selected firms for the electrical fittings in the new Guildhall, 
but it was ultimately decided to advertise for tenders to the speciti- 
cations of the architect. The clectrical fittings are estimated to 
cost over £1,000. 


Salford.—A L.G. Board inquiry was held here on Wednesday into 


—a 


| 


AAT 
HU 


.the application of the Corporation for sanction to borrow (among 


other sums) £13,500 for extensions of the electricity undertaking. 

The deputy town clerk (Mr. S. CARgNT)said the extensions were neces- 
sary owing to an agreement with the Manchester Ship Canal Co., by 
which the Corporation agreed to supply electrical energy for No. 9 Dock. 
It would be necessary to erect a sub-station in the vicinity of the dock. 

At Wednesday's meeting of the Corporation the Electricity Committee 
recommended that in view of the urgency of the matter the Council be 
recommended to suspend certain standing orders and regulations in 
order to authorise the acceptance of the tender of the British Westing- 
house Co. for the supply of à 5,000 kw. turbo-alternator at Frederick- 
road electricity station, for £14,137. 


Mr. BiLLiNGTON, chairman of the committee, in moving the adoption. 


of the recommendation, said that the new electrical engineer (Mr. J. A. 
Robertson), looking at the position of affairs for the coming winter, felt 
it was necessary to make suitable preparations to deal with any further 
increase. In the circumstances the best thing that could be done was 
to get a turbo-alternator, and after a tour of various works they were 
offered one on condition that they made up their minds this week. The 


committee unanimously decided to purchase the one in question. He had’ 


every confidence that the step was in the right direction, and would put 
them in a better position than they had been for some years. 

The resolution was carried. 

Southport.—' The Council are endeavouring to obtain permission to 
erect overhead poles and cables for supplying electric current to 
Crossens and Ainsdale. l 


Sunderland.—On Wednesday the Council authorised application” 


being made for sanction to borrow £12.000 for additional clectrical 
machinery and sub-station switchgear. 


Swindon.— The Council have decided to enter into an agreement 


for the supply of electricity for three years to the Imperial Tobacco - 


Company's new factory in Colborne-street. - 

The estimated cost of cable and laying is £3,690, and with switchgear, 
booster, &c., the total is £4,820. The L.G. Board have been asked to 
sanction the borrowing of th: sum of £7,000 for new mains, services, &c., 
and the electrical engineer (Mr. A. Dimmack) has been authorised to 
proceed with the work of Jaying cables, &e., to Colborne-street. . 

Warrington.— The Council. have received sanction to b.1row 
£4,950 for the electricity undertaking, including £1,950 for rotary 
converter (repayable in 15 years), £650 for draw-in cables (25 years), 
£1.350 for armoured cables and £1,000 for services (15 vears’. 

The Lancashire Electric Power Co. is to be asked to allow the Corpora- 
tion to supply current to Penketh and Great Sankey. 

West Ham.—An inquiry was held last week into the Council's 
application for sanction to borrow £6,706 for the electricity under- 
taking. 

The deputy town clerk (Mr. G. E. Hilleary) stated that the application 


was made up of two sums-—£3,085 being excess on previous loans, and — 


£3,621 in respect of new works of a minor character. 

The borough electrical engineer (Mr. J. W. Beauchamp) explained the 
two sections of the application in detail. With regard to the excess 
items, he explained that they had been rendered necessary because m 
some work recently done difficulties had been encountered which could 
not have been foreseen. The loan for new work was in respect of im- 
provements which he regarded as necessary at the generating station. 


Two-thirds of the expenditure would be in respect of direct money- - 


saving appliances. i 

Wimtledon.—The L.G. Board has sanctioned the borrowing cf 
£3,087 for additional generating plant. 

The original amount applied for by the Town Cou cil was £9,900, but 
the Board have deducted £1,863, being the amount of debt outstanding on 
plant which has been superseded, and have intimated that their sanction 
was granted on the understanding that whatever the actual cost of the 
proposed new plant might be, it would be defrayed to the extent of 
£1,863 out of current revenue. 
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j Wolvethampton.— An e.h.t, main is to be laid to Knowles Oxygen 
Works at a cost of £170. ` | 


. Woreester.—As the loans obtained by the Council in 1912 and 1913 
for prospective expenditure for mains and transformers will soon be 
expended, further loans, amounting to £5,250, are to be raised for 
expenditure during the next three years, and the L.G. Board have 
been asked to sanction this sum. 


GENERAL. 


Cheshunt.—The Urban Council are in negotiation with the North 
Metropolitan Electric Power Supply Co. and the Waltham Abbey & 
Cheshunt Gas & Coke Co. as to the electricity in the district. i 


Clevedon.—The Clevedon & Portishead Electric Supply Co. has 
agreed to waive their agreement with the Council respecting the 
lighting of the district on condition that the Council do not press 
for a revocation of the Provisional Order until Nov. 1. 


Derby.—The capital expenditure of the Electric Lighting Com- 
mittee during the current year is estimated at £12,550 (including 
sum3 for mains and for electiic motors), and application for 
sanction to borrow this amount has bcen madc. E 


Horwich.—The South Lancashire Tramways Co. have informed 
the Council they have no powers of supply in the district, and Bolton 
Corporation have been asked to submit terms for giving a supply of 
eleetricit v. | M. 

Lytham.—The L.G. Board have informed the Council that they 
are unable to deal further with the Council's application for sanc- 
tion to a loan for electricity supply until St. Anne's Council haze 
obtained the necessary powers enabling them to give the proposed 
supply to Lytham. 


Manehester.--On Wednesday the Electricity Committee recom- 
mended the Council to authorise the chairman (Councillor Dagnall), 
deputy-chairman (Ald. Walker) and the chief engineer (Mr. N. L. 
Pearce) to visit Paris, Berlin, several American cities, and Montreal 
to inquire into the most modern practice in regard to the design 
and equipment of large electricity generating stations and the lay- 
out of modern extra high-voltage transmission systems, The 
recommendation was carried after discussion. | 


Saddleworth.—The Urban Council have applied to the Stalybridge 
Hyde, Mossley and Dukinfield Joint Tramways and Electricity 
Board for their terms for the supply of electricity in bulk to the 
district. 


Sheffleld.—The City Hospitals Committce is negotiating for a 
supply of energy to the Lodgemoor Hospital. 
Mains are to be extended in various parts of the City at a cost of £4,264. 


Southport.—A temporary showroom for the electricity depart- 
ment, which has been erected on the market site, will be opened by 
the mayor (Councillor Limont) on the 29th inst. 


Teignmouth.—It was reported at the last mecting of the Council 
that the negotiations with Messrs. J. &. W. Purves for the erection 
of electricity works were proceeding satisfactorily, and it was antici- 
pated that electric current would be available in the district within 
12 months. 


' Truro.—A special mecting of the Council will be held to consider 
the revised electricity supply scheme of Dr. J. A. Purves. 

The estimated cost of underground mains is now put at £2,200, and 
of overhead mains £3,450. If the Council decided to adopt overhead 
mains throughout the capital expenditure would be £9,700, of which 
£3,650 was for engines, &c., £3,450 for mains, and £1,300 for buildings, &c. 
The estimated annual expenses were £695, and the estimated annual 
income £1,651, of which £1,100 would be from private and £300 from 
public lighting. With repayment of loan and interest (£1,395) the sur- 
plus would be £250. 


Wallasey.—On Tuesday the Council accepted tenders for a new 
generating station. l 

The deputy mayor (Ald. Dawson) said the original estimate of the cost 
of the station was £65,000. When the scheme was a little further deve- 
loped they put the land at £13,000, the buildings and works (including 
sidings) at £11,000, and the plant at £40,757, total £64,757. Comparing 
the final figures as now ascertained, they had £12,673 for the land, £12,232 
for the buildings and works, and £39,348 for the plant, a total of £64,253 
instead of £64,757. He thought that showed exceedingly close estimat- 
ing by the chairman and officials, upon which they were to be congratu- 
lated, The work was to be completed in 52 months. 


Wimbledon.—The Electric Lighting Committee has fixed the 
charge for.energy supplied for external illuminating purposes at 
flower shows, garden fctes and similar functions at 2d. per unit. 

Messrs. Ji mes Carter & Co. and Hadfield & (o. have agreed to take a 
supply of current for their premises at Raynes Park at ld. per unit for 
three years, subject to a guarantee of a minimum consumption of 100,000 
units per annum, and varnish works at Merton will be supplied at the 
ordinary scale, subject to a minimum sum of £50 per annum. 


LIGHTING NOTES. 


Halifax.—The Rural Council have applied to Halifax Corporation 
and the Yorkshire Electric Power Co. for their terms for erecting, 
maintaining and supplying current to about 40 lamps in Norwood 
Green, the lamps to be used for 1,340 hours per annum during the 
months of September to April inclusive. — | 


Lisnaskea (Ireland).—A Local Government Board inquiry was 
recently held into the application of the Rural Council for urban 
powers for the public electric lighting of the town and district. . It is 
proposed to erect 35 1,000 c.p. lamps, and the estimated annual cost 
is £30. | l s 

Nottingham.—At Monday's meeting of the Council, Mr. A. B. 
Gibson moved that the Lighting Committee be instructed to confer 
with the electrical engineer (Mr. H. Talbot) with the view of arranging 
for experiments to be carried out in certain. strects by suspending 
metal filament electric lamps from cables or attached to the tram- 
way standards. 

Mr. GIBSON said, as a member of the Committee, he had no desire in 
moving the resolution to cast any reflection upon the Committee or to 
interfere with their efforts to remove from that otherwise well-managed 
city the stigma of bcing one of the worst lighted cities in the kingdom. 
The Lighting Committee’s efforts to improve street lighting had hitherto 
been confined to high-pressure gas, improved burners and lamps, and his 
resolution sought to authorise them to experiment with electricity out of 
a fund especially set aside for such experiment. He had been jn com- 
munication with many towns, and in every case the suspended metal 
filament lamps were regarded as the last word in street lighting. They 
would all agree with an improvement of that kind it was desirable to have 


| the latest system known, and therefore he asked for the authority of the 


‘Council to experiment with electricity. 
After discussion the matter was referred to the Lighting Committee 
for consideration and report. 
Pickering.—-The Urban Council have approved an agreement for 
the electric lighting of the town. 


Workhouse and Asylum Lighting.— Christchurch Guardians havo 
been recently authorised to expend £680 on the electric lighting of 
the workhouse, infirmary, the Nurses and the Cottage Homes. - 

At the Cheshire County lunatic asylum, Macclesfield, the female wards 
have been recently wired. | 


POWER AND HEATING. 


Electricity in Gold Mining.—At the recent statutory meeting of 
Burnside Gold Mines (Ltd.) it was reported that electric power from 
Charlton Falls (26 miles distant) was now available, and would only 
cost £2. 10s. per horse-power per annum. It was hoped that the 
programme of active development on the Burnside would be in full 
progress within the next few wecks, as the electric power would be 
an important factor in cheap working. 

Electricity in Saw Mills.—Messrs. Jas. Kennedy & Co.'s new pit- 
wood yard at Bo'ness is operated and lighted electrically. 

The new yard, which covers about 10 acres, has been laid out with & 
network of railway sidings. Near the centre of the yard a large sawmill 
has been erected and from the same driving plant electric current will be 
generated to supply power for working the outlying parts of the yard, as 
well as the electric lighting of the whole premises. The buildings and 
machinery have been erected under the supervision of Mr. H. Alston 
Hewat, consulting engineer, Glasgow, 


TRACTION NOTES. 
TRAMWAYS AND LIGHT RAILWAYS. 
Aberdeen.—The Council are considering the question of acquiring 
the undertaking of the Aberdeen Suburban Tramways Co., or of 
entering into an arrangement for working the system. 
Bradford.—An estimate is to be prepared of the cost of completing 
the Bingley tramway except where the occurrence of bad ground 
makes it necessary that reinforced concrete should be used. Bingley 
Urban Council will then apply for sanction to borrow the additional 
amount required. 


Doncaster.—The Corporation have asked the borough electrical 
engineer (Mr. E. S. Rayner) to prepare an estimate of the cost of 
altering the tramway track on the Bentley route, and tenders for 
the construction of the permanent tracks to Brodsworth and Warms- 
worth are to be in by the 22nd inst. 

The Corporation are considering the question of obtaining power 
to lay an electric tramway from Sunny Bar to High-street. 

Hull.—The Council have re-affirmed their decision to insist upon 
all future applicants for the employment on tramcars being medically 
examined. 

Light Railway Applieations.— During May four applications for 
light railway orders were lodged with the Light Railway Commis- 
stoners. du 
. Two applications relate to steam lines; one is electrical, viz., the 
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Blackburn, Accrington, Whalley and Padiham line, in Lancashire, of a 
total length of 141 miles, the gauge being 4 ft., and the consulting engi- 
neer Mr. R. Green. In the East Kent (Extensions) Order, which is being 
applied for by the East Kent Light Railways Co., electric or steam power 
is scheduled, the total length of the line is 7} miles, the consulting engi- 
neer being Mr. H. F. Stephens. 

London Traffic By-Laws.—The London County Council have made 


a new by-law insisting that every traction-engine or steam locomotive 


drawing one or more wagons, whether loaded or unloaded, shall ' 


carry a guard oa the rearmost wagon, and be fitted with a communi- 

cation cord to enable the guard to communicate with the driver. 

` Nottingham.— The City Council will grant free tramway passes to 

all necessitous and deserving blind persons living in the cit y. 
Oldham.— An extension of the Corporation tramways system from 


Moorside to Grain's Bar, which has cost about £10,000, was opened 
for traffic on Friday last. 


Rotherham.— The salary of the tramways manager (Mr. MeCombe) 
has been increased from £500 to £550 per annum, rising to £600 by 
annual increments of £25. 

. The Corporation have decided to renew the through running agree- 
ment with Sheftield Corporation for a further term of years. 

. Sheffleld.— The Tramways Committee has authorised Mr. W. E. 
Woodyer to place his patent tramway indicator in the various tram- 
way sheds in the city. 


RAIL-LESS, &c. 


Poplar (London).—The Electricity Committee has decided, on the 
recommendation of the electrical engineer (Mr. J. H. Bowden), to 
obtain a light electric motor van or wagon for the mains department 
at a cost not exceeding £200, 


_ St. Helens.—The Tramways Sub-committee has been instructed 
to report on the question of running trolley and motor omnibuscs. 


DUBAI 
. EMPIRE NOTES. 
TUTTO TT 


Australasia.— The `“ Australian Mining Standard " says Mr. W. H. 
Taylor, A.M.L.. E. E., has taken up his duties as electrical superin- 
tendent of tramways to the West Australian Government at Perth, 
and is supervising the erection of the power station, sub-stations, 
cables, transmission lines and tramways extensions. The consulting 
engineers for the scheme are Messrs. Merz & McLellan. 

* Werribee (Victoria) Shire Council recently obtained tenders for elec- 
trical generating plant, suction gas plant, cables, meters, &c., for their 
electric supply scheme, 

. South Africa.—The estimates of the expenditure from loan funds 
to be defrayed by the Union of South Africa during the year ending 
March 31, 1915, include £277,000 for telegraphs and telephones, 
construction and extension works, of which £2,000 is for a high- 
power wireless telegraph station, this £2,000 being, apparently, the 
first expenditure of an estimated total cost, of £90,000, 


FOREIGN NOTES. 


China.— The United States Consul.General at Shanghai says the 
Engineer ng Association of China, Shanghai, has undertaken the 
standardisation of electrical supplies in China. 

he directors of the association are Messrs. J. S. S. Cooper (chairman), 
T. H. U. Aldridge, H. H. Arnold, N. G. Beale, J. E. Burgess, L. Jun- 
ginger. E. Kocher, L. Laforest and S. S. Sellick, and Mr. R. A. Williams 
is secretary. lt is believed that the proposed standardisation would 
result in the receipt. of tenders by buyers of electrical plant. on a 
comparable basis, the possibility of interconnection of electrie supply 
undertakings, the reduction of the variety of electric lamps, meters, 
motors, transformers and general supplies kept at the trading centres, 
and the interchangeability of consumers’ appliances. 

Ecuador.—In an article in the “ Financial Times" Mr. Perey F. 
Martin says the United Kingdom holds the record for foreign trade 
with the Republic, the value being $2,844,473 for 1911—no later 
ofliciel figures are obtainable—against $2,588,168 for the United 
States. Germany comes third with $2,381,573 and Australia fourth 
with $978,111. Latterly, however, a very appreciable trade has 
developed with Jepan. 

The ratio of increase of trade with the United States during the last 
four vears (1008-1911) shows great advancement (nearly 80 per cent.), 
while trade with the United. Kingdom is behind that of previous years. 
The figures for 1908 were $3,488,227, for 1909 $3,052,870, for 1910 
2,455,599 and $2,844.473 in 1911. Among the schemes for railway and 
publie works con-true'ion are projects. for. the installation. of electric 
hehting pin at Mejia and of cleciric lighting and power plant at Cuenca, 
Th connection with the railway projects, German, French and United 
States firms are striving to obtain contracts, and sume have been con- 
cluded4 
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Egypt.—The following particulars are taken from the report of tho 
British Agent and Consul-General at Cairo (Viscount Kitchener) on 
British trade with Egypt in 1913 :— 

Machines and parts imported were valued at £E.1,041,000 (compared 
with £E.868,000 in 1912), of which the United Kingdom supplied 
£E.538,000 (compared with £FE.431,000), wrough* iron and steel, iron 
instruments and utensils £1E.1,684,000 (against £E.1,474,000), of which 
the U.K. supplied £E.752,000 (against £12.591,000) ; copper, brass, &c., 
goods, £E.172,000 (against £125.244,000), U.K. £E.107,000 (against 
£E.176,000) ; railway carriages, £E.47,000 (against £4.99,000), U.K. 
£1.2,000 (against £15.22,000). The above items are included: in the 
catogory of metals and manufactured metals. 

The report further states that there was a marked increase in the 
imports of machinery, £E.303,800 (against £E.375,500 in 1912); the 
United Kingdom benefited more than any other country, having pro- 
vided £E.324,800 (against £E.239,500), Germany coming ‘next. Thera 
was no important change in the motor-car trade, France remaining the 
chief source of supply. The United Kingdom lost ground in electrical 
machinery and oil engines. Her share in the imports of trucks almost 


| disappeared, the bulk of the imports being credited to Austria-Hungary 


and Belgium. In electrical, telegraph and telephone apparatus the share 
of the United Kingdom showed a decrease, to the advantage of Germany 
and France. £E. is equal to £1. Us. 61d. sterling. 


Norway.—The © Chamber of Commerce Journal " says a company 
has been formed at Christiania for the construction of an electric 
tramway about 3J miles in length, connecting the environs of Christi- 
ania with the existing tramway system. The cost is put at £87,200, 
including £11,000 for rolling stock. 


Russia.— The Russian correspondent of the ^ Financier" says 
the following are amongst the lerge number of electric light under- 
takings about to be carried out in Russia :-— 

At Warsaw it is intended to extend by laying fresh distributing cables 
and also by making additions to the generating station and putting in 
new turbo-generators. For the generating station on the Vistula the 
Minister of the Interior has authorised extensions to cost £168,125. 

Kineshma and Sviyazhek Councils have under consideration proposals 
to establish electricity supply works, and at Ekaterinodar, in the Caa- 
casian oil region, the Council Committee has decided on the acquisition 
of a Diesel dynamo and steam turbines of 1,500 n.r. The cost to the 
‘Town Council is estimated at £34,000. © Rostoff on the Don is also ex- 
tending its clectric plant, and Count Branitzky has granted a concession 
on his land at Hiclaya Tzerkoff for an electric power station. 

It is said that at Vladikavkaz, in the Caucasus, a grant has been made 
to the engineers Palashkovsky and Urbanoviteh of land on the River 

tion for the construction of a hydro-electric station, &e. The conces- 
sionnaires propose to supply current to Chiaturi and Darkosta. "This 
concession Is connected with the projected installation at Chiaturi of a 
factory to produce ferro-manganese, so that the finished or half finished 
product may be shipped, instead of the crude manganese ore, with all its 
impurities, which add so materially to the cost of freight. In connection 
with this power scheme the waters of the Rion will be intercepted between 
Glol and Utzer, about 128 versts from Kutais. The manganese ore 
extraction business has fallen largely into the hands of Germans. The 
hindrance hitherto in the way of producing ferro-manganese has been the 
want of fuel, the coal within reach of the managanese tields being of poor 
quality. 

Sweden.—It is stated that the Swedish State Railways department 
propose to convert to electric traction all the railways on which 
electrical working can be expected to give satisfactory results. The 
estimated cost. is £2,040,000, including £440,000 for the Kiruna- 
Lulea line. 


MISCELLANEOUS NOTES. 


Government Publications.— The following have been issued during 
the past week :— 

National Insurance: Memorandum re Arrears of Contributions, Ld. 
National Insurance Act, 1911, Part 11.,: Decisions given by the Umpire 
respecting Claims to Benefit, Vol. L, 1s. 7d. Royal Commission on Rail- 
ways: 22nd Day's Evidence, dated May 8. Is. Id. ‘Trade and Naviga- 
tion Returns for May, Is. 10d. Imports and Exports at Prices of 1900, 
5d. National Insurance Unemployment Extension Order, Id. Boiler 
Explosion Report: No. 2,300— On board the s.s. San Gregorio, Tid. 
Wireless Telegraphy Research, Report of Committee, 2d. Statutory 
Rules and Orders: No. 700—National Insurance Employment under 
Local and Public Authorities, Jreland, Order, Tid. No. 710—Coal 
Mines Act--General Regs., Lid. Royal Commission on Railways, 23rd 
day's Evidence, May 14 1914, Is. 1d. 


Unemployment Insuranze.—An inquiry is to Le held into the 
objections to the proposal to extend Part IL of the Insurance Act 
to the following trades :— tee 

(1) Repahing works of construction, other than roads and the por- 
manent. way of railways; (2) sawmilling, including machine woodwork, 
whether carried on in connection with any other insured trade or not. 

The Commissioner is Mr, A. A. Hudson. KC. ; the inquiry will be open 
to the publi, and will be held in the beard room, Central Oftice IL 
Labour Exchanges and Unemployment Insurance, Queen Anne è 
chambers, Westminster, S. W4 
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Converting Plant and Sub-station Switchgear. 


The Electricity Committee of the County Borough of Botton 
invite tenders for the supply, delivery and erection of Converting 
Plant, Sub.station e.h.t. and h.t. Switchgear. Specification 
and form of tender from the borough electrical engineer, Mr. 
W. J. Wood. Tenders, addressed to the Chairman of the Elec- 
tricity Committee, Electrieity Works, Spa-road, Bolton, by 
9a.m. July 9. See also an advertisement, 


Switchboard, Storage Battery, Mains, House Services, &c. 


AYLESBURY Urban District Council invite tenders for the 
supply of Lighting and Power Switchboard with connections, 
Battery of Accumulators, Underground Mains, including House 
Services, conversion of existing Lamp Standards, &c. Specitica- 
tions and forms of tender from the consulting engineers, Messrs. 
Kincaid, Waller, Manville & Dawson, St. Stephen’s House, 
Victoria Embankment, Westminster, S.W. Specifications can 
also be inspected, but not obtained, at the Council offices, Town 
Hell, Aylesbury. Tenders to the clerk to the Council, Mr. 
Percy A. Wright, Town Hall, Aylesbury, by Monday, July 6. 
See also an advertisement. 


Overhead Lines and Underground Cables, Transformers, Sub-station 


Car 


Transformers, Motors, Meters and Switches. 


Evaporative Condensers, &c. 


Equipments, and Pubile Lighting Fittings. 
SKELTON and Brotron Urban District Council invite tenders 


for the following works: (1) Overhead Lines and Underground 
Cables, (2) Transformers, (3) Sub-station Equipments, and (4) 
Public Lighting Fittings. Specification and plans of the over- 
head lines and underground cables may be inspected at the 
offices of the consulting «engineers, Messrs. May & Hawes, 
Caxton House, Westminster, S.W. Tenders must be delivered 
to the clerk of the Council, Mr. W. Robertson, Guisborough, 
Yorks., by Thursday, July 2. See also an advertisement. 


Shed Cranes. 


The Agent-General for Victoria invites tenders for the supply 
and delivery in MELBOURNE of electrically-operated Car Shed | 
Cranes for use in connection with the electrification of the Mel» | 
bourne Suburban Railways. Specification and form of tender 
from the consulting engineers, Messrs. Merz & McLellan, 32, 
Victoria-street, Westminster, S.W. Tenders must be deli- 
vered at the office of the Agent-General, Melbourne-place, 
Strand, W.C., by noon July 6. See advertisement. 


i 
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MANCHESTER Electricity Committee require tenders by 10 a.m. 
June 26 for Potential and Current Transformers, c.c. and a.c. 
Motors, Meters, e.c. Motor-starting Switehes and Three- phase 
Star Delta Switches. Specifications, &e., from Mr. F. E. 
Hughes, Town Hall, Manchester. 

RnoxppDa Urban Council require tenders by June 18 for an 
Electrical Installation at the Fever Hospital, Ystrad-Rhondda. 
Specification, &c., from the Medical Officer of Health at the 
Council Offices. 


BECKENHAM Urban Council require tenders by 4 p.m. June 22 
for supply and erection of an Evaporative Condenser, with 
Pipework, Oi] Separator and Air and Circulating Pumps. Speci- 
fication, &c., from the Engineer and Manager, Electricity Offices, 
High-street, Beck enkam. l 

GLOUCESTER Guardians require tenders by June 17 for the 
Electric Lighting, &c., of the new infirmary buildings. Par- 
ticulars from Mr. W. B. Wood, 12, Quecn-street, Gloucester. 

HvUppERSFIELD Guardians want tenders by first post June 22 
for providing and fixing Fittings, &c., for the Electric Lighting 
of the Crosland Moor Institution. Specitications, &c., from the 
Clerk, Ramsden-street, Hudderstield. 


Tramear Wheels, &c. 


t 


Loxpox County Counc. require tenders by 11 a.m. June 30 
for 10.000 (or 5,000) Driving and Pony Wheel Tramear Tyres, 
300 Axle Forgings and 150 Sets of Plough Collector Gear. Form 
of tender, &¢., from the Chief Oflicer, LCC Tramways, 62, 


' Finsbury-pavement, E.C. 
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Telegraph and Telephone Material. 


Tenders are invited for the supply of Telegraph and Telephone 
Material to the Postmaster-General's Department in HOBART 
(Tasmania) and PERTH (Western Australia). Tender forms, 
specifications, &c., may be obtained at the Commonwealth 
Office, 72, Victoria-street, London, S.W.  Particulars of ihe 
material required and the dates for the receipt of tenders are given 
in an advertisement. 

Tenders will be received by the Deputy Postmaster-Gencral 
Melbourne, until 3 p.m. June 30 for supply of 95 c.b. Switch- 
boards (Schedule 1,044); and until 3 p.m. July 7 for the 
supply of Zincs, Leads, Coppers and other Battery Materials 
(Schedule 1,037). Tenderers if not resident in Australia must 
name an agent in Australia. 

Tenders will be received by the Deputy Postmaster-General 
MELBOURNE, until noon July 7 for 70 tons g.i. and Steel Wiro 
and 10,500 Jointing Sleeves and Telephone Switchboard Parts: 
Specifications from Deputy Postmaster-General, Melbourne. 

The Deputy Postinaster-General, MELBOURNE, will receive 
tenders until 3 p.m. July 14 for Parts of Telephone Instru- 
ments, Blake's Staples and Tongs, and until 3 p.m. July 21 
for Cable Boxes and Petrol-driven Desiccating Plant. Speci- 
fications, &c., from the office of the High Commissioner, 72 
Victoria-street, London, S.W., for the desiccating plant. and 
from the Deputy Postmaster-General, Melbourne, for the other 
requirements. E 

The Government of PANAMA require Various Materials for the 
construction of a telephone and telegraph system. The British 
Consul-General at Panama says 1,500 miles of wire have been 
ordered from the United States. Orders for posts have not vet 
been placed, but American and German quotations haye been 
received at £1. 8s. 9d. and £2. 1s. 1d. per post respectively, c i.f 
Panama. Further orders for material will be placed from time 
to time, and United Kingdom firms should appoint an agent in 
Panama to present their offers. "The only chance of doing 
business is to submit definite prices (c.i.f. Colon or Panama), 
with full description of materials offered. 'The name and 
address of a suitable agent may be obtained, and specifications 
er at the Board of Trade, 73, Basinghall-strect; 


Steam Turbines, Boilers, Mechanical Stokers, Economisers, &c. 


Tenders will be received until 4 p.m. of Thursday Aug. 6 
at the Town Clerk’s office, AUCKLAND, N.Z., for the supply and 
erection in the City Council power station of three 750 kw 
d.c. Mixed Pressure Turbo-generators and one 1,500 kw. Three. 
phase Turbo-generator, Auxiliary Plant and Sub-station Equip- 
ment. Specifications, &c. from the consulting engineers, Messrs 
Preece, Cardew & Snell, 8, Queen Anne's Gate, London, S.W : i 


DanTronD Urban Council require tenders by noon June 15 
for 500 kw. high-pressure Steam Turbine, direct-coupled to 
three-phase a.c. Generator, with Surface Condenser, Pumps, Air 
AM 4 r] ye . ~ E 
Filter, Transformer, &c. Specification, &c., from the Clerk. 


HaRRoGATE Electricity Committee require tenders for supply: 
of an Economiser of 288 pipes in three banks of eight pipes 
wide. Tenders to the Borough Electrical Engineer by June 22. 

DuBLIN Electricity Committee require tenders by noon 
June 25 fof Feed Pump, Tanks, Pipework, &c., for their Pigeon 
House generating station. Specification, &c., from the Cit , 
Electrical Engineer. : 

Tenders are invited by the Electricity Department of the 
County Borough of WOLVERHAMPTON for the supply and Dr GU 
tion of Condensing Water Cooling Towers. Specitication and 
form of tender from the chief engineer and general Didier. 
Mr. S. T. Allen, M.LE.E. Tenders to the Chairman, Ele: 
tricity Committee, Town Hall, Wolverhampton, by June 30. l 

NT. Pancras (London) Borough Council invite tenders for 
larre Water Tube Boilers. Copies of specitication, &c., from 
the electricity. department offices, 57, Pratt-street, Camden 
Town, N.W., and tenders to the town clerk (Mr. €. U. P 
Barrett), Town Hall, Pancras-road, N.W., by noon June 25 
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Telephones and Bells. 


The METROPOLITAN ASYLUMS Boarn want tenders by 2 p.m. 
June 17 for installation of Telephones, Bells, &c., at the Orchard 
Hospital, near Dartford. Specification, &c., from the Board's 

- Office, Embankment, E.C. e - 


Transporter Bridge, &c. ; 
Messrs. J. Crosfield & Sons (Ltd.), WARRINGTON, require 
tenders by 10 a.m. July 3 for the erection and equipment of a 
Transporter Bridge over the river Mersey, including Super- 
structure, Travelling Frame and Suspended Car Motor House, 
Electric Equipment, &c. Specification, &c., from Mr. W. H. 
Hunter, 42, Spring-gardens, Manchester. 


Wiring, &c. 
The Commissioners of H.M. Works and Public Buildings 


invite tenders for the Electric Wiring of the new public offices 
extension, Westminster. Drawings, specification, &c., can be 
obtained at H.M. Office of Works, Storey's Gate, S.W., and 
tenders, addressed to the Secretary, must be delivered by 11 a.m. 
Tuesday, June 30. 

Tenders are required by 10 a.m. Junc 17 for the installation of 
Electric Lighting, Bells, Telephones, &c., at the Grange Hostel, 
Leens. Specifications from the Architect’s Section of the 


C Education Department, Leeds. ee ae ee ee eee 


Motor Tractors and Sweeper. 
WALTHANSTOW Urban Council require tenders by 5 p.m. 
June 24 for supply of four Motor Tractors and a Motor Sweeper, 
driven by petrol, steam or electric motors. Forms of tender 
from the Surveyor, Town Hall, Walthamstow. 


Transformers. 

Leens City Council invite tenders for single-phase 2,000 and 
6,600-volt and Scott connected Transformers of the air-cooled 
type, with a total capacity of 20,000 k.v.a., delivered over a 
period not exceeding three years. Specification, &c., from the 
manager of the electric lighting department, Mr. C. Nelson 
Hefford, 1, Whitchall-road, Leeds, and tenders to the town 
clerk, Sir Robert E. Fox, Town Hall, Leeds, by ll a.m. June 29. 


Tramway Construction. 
Doncaster Electricity and Tramways Committee require 
tenders by noon June 22 for the construction of Light Railway 
Extensions. Specifications, &c., from the Borough Engineer. 


Telpherage Plant. 
BATTERSEA (London) Council want tenders by noon June 24 
for Coal Telpherage Plant. Specification, &c., from the Elec- 
trical Engineer, Lombard-road, Battersea. 


Switchgear. 
SWANSEA Corporation want tenders by June 25 for Main 
Generating Station e.h.t. and Lt. Switchgear. Specification 
&c., from the Borough Electrical Engineer. 


Trailer Cars, &c. 
Lonvon County Council require tenders b 
Y nders by 11 a.m. June 23 
for supply of 50, 100 cr 150 Trailer Cars and the equipment of 
200 existing Electric Motor Cars with Couplers and Traction 
Gear for drawing t? lers. Specifications, &c., on and after 
_ June 3 from the Clerk, County Hall, Spring-gardens, S.W. 


Battery, Booster, Switchboard, &c. 
STRETFORD Urban Council require tenders b J 
STR nde une 15 f 
Lighting Battery, Booster, Switchboard, &c. poe did 
&e., from the Resident Engineer, Electricity Works, Stretford. 
Looster Set. 


Tenders are invited by the New Soutu WALEs Government 
Railways and Tramways Department for supply of a B 2 
Set (with accessories) for charging a ba eke st ose. = T 
fication, &c., from the office of the Electrical En ines p 
Hunter-street, Sydney, N.S.W., on payment of 2s. 6d. Tender: 
to the Chief Commissioner for Railways and Praca Phillip. 


street, Sydney, by noon Jul ion i 
i. y, by Y &. Local representation is neces. 
Rotary Converters and Frequency Changers. 
The Agent-General for VICTORIA is 

for the supply, delivery and erectio 
Converters and Frequency Changers 

iu electrification of the Melbourne | 
d d $a UA tender from the consulting engineers 
cLellan, 32, Victoria-street, Westminster, 


5. W., and tenders must b j 
ner st be delivered at the ofr 
General, Melbourne-place, Strand, W.C, b. che 


prepared to reccive tenders 
n m Melbourne of Rotary 
for usc in connection with 
Suburban Railways. Speci- 


Insulators and Coal Conveyors. 


SYDNEY (N.S.W.) Council require tenders by 3 p.m. July 20 
for the supply of 33,000-volt Insulators and Two Coal Conveyors, 
with Motors, &c., and Spare Parts. Specifications and forms 
of tender from the City Electrical Engineer, Queen Victoria- 
Markets, Sydney, and tenders to the Town Clerk, 

Electrical and General Stores. 

SvpNEY (N.S.W.) City Council require tenders by 3 p.m. 
July 20 for Arc Lamp Carbons, Box Compound, Meters, 
m.d. Indicators. Specifications from the City Electrical Engineer. 


Electric Cranes. 
The VicroRiAN RAILWAY COMMISSIONERS require tenders by 
lla.m. Aug. 26 for the Manufacture and Supply of Electric 
Cranes for the Ballarat and Bendigo workshops (contract No. 
25,756). Particulars at the Contractor's Room, Spencer-street, 
Melbourne, or at office of Agent-General for Victoria in London. 
Tenders will be opened on June 26 at the offices of the Junta 
de Obras del Puezto de Huelva for the supply of two Electric 
Portal Cranes, each with a lifting power of 5 tons, and revolving 
platforms. The first competition will be confined to Spanish 
manufacture, but, if no decision is arrived at, a second com- 
petition, in which a foreign product may be accepted, will then 
take place. Spanish products will havea 10 per cent, preference. 


Chassis for Electric Van, and Electric Motor Car. 

WELLINGTON (N.Z.) Council require tenders by 4 p.m. July 9 
for the supply and delivery of an electric chassis for a 2,000 Ib. 
parcels delivery van, and an electric motor car for the Tramways 
Department. Specifications from the Tramways and Electrical 
Engincer, Harris-street, Wellington (deposit £1. 1s. in cach case). 


Tramway Construction, Sub-station Equipment and Tramcars. 

NEW PrLvMovrH (N.Z.) Borough Council require tenders by 
10a.m. July 27 for the following contracts in connection with 
the Council's overhead trolley tramway undertaking: Over- 
head Wiring and Permanent Way (5 route-miles), Sub-station 
Equipment, including Converting Plant, Battery, Automatic 
Reversible Booster, &c.. and Six Cars with Trucks and Equip- 
ment. Specifications, &c., from the Town Clerk. 


Generating Plant, Switchboard, Battery, Meters, &c. 
WoRCESTER (Cape Province) Council require tenders by noon 
July 15 for buildings, two 60 n.r. Turbo-generators, 70 H.P. 
Oil Engine Set, Booster, Switchboard, Battery, Transmission 
Lines, Meters, House Wiring, &c. Specificationsfrom the Town 
Clerk, or from Prof. Bohle, 25, Rosmead-avenue, Cape Town. 


TAUOTI IMITATA 
TENDERS RECEIVED AND ACCEPTED. = 
DILDO HIR A 


York.—The Council have accepted the tender of the General 
Cable Manufacturing Co. for the supply of h. and Lt. cables at 
£6,357. 13s. 8d. (plus £50 for two ducts instead of one), subject to the 
L. G. Board giving their sanction to the borrowing of the sum. The 
tender of the Brush Electrical Engineering Co. has also been accepted 
for fixing on eight tramcara of coupling bars at cach end, the pro- 
vision of attachments for coupling the light and bell signals for com- 
municating between the motor car and trailer, and making the neces- 
sary alterations to the existing cars, at £27. 10s. per car. 


SALFORD.— The tenders of L. E. Wilson & Co. have been accepted 
by the Finance Committee at £70. 10s. for errection of inter-com- 
munication telephones in police department in Town Hall, and at £24 
for maintenance and renewals for 10 years. The tender of Wm. 
Gornall (at £2,513. 8s.) for the erection of a transformer substation 
and machine foundations in Robert Hall-street has also been accepted. 

The Corporation have also placed an order with the British Westing- 
house Co. for a 5,000 kw. turbo-alternator for Frederick-road station, at 
£14,137. | 

HvLL.— The Corporation have accepted the tender of the Brush 
Electrical Engineering Co. for 20 car bodies at £481 each, that of the 
M. & G. Trunk & Engineering Co. for 20 trucks at £49. 17s. 6d. each ; 
and that of Siemens Bros. Dynamo Works for 20 pairs of ordinary 
series parallel motors at £181 per pair, and 20 pairs of controllers at 
£43 per pair. 

WARRINGTON, — The Electricity and Tramways Committee recom: 
mend the acceptance of the following tenders :-— 

Johnson & Phillips, transformers and cables; Electric Construction 
Co., direct-current motors; British Thomson-Houston Co., a.c. motors 5 
Walter Scott (Ltd.), 100 tons steel tramway rails (£7. 10s. per ton). 

SHEFFIELD.—The City Council are recommended to accept the 
tender of Ruston, Proctor & Co. (with the General Electric Co. as 
sub-contractors) for the supply and erection of electric generating 
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plant, driven by suction gas producers and gas engines, and that of 
Brown Bayley's Steel Works for 500 steel tramcar tyres at 24s, 
ench. 
West Ham.—The Education Committee re2cived 18 tenders from 
16 fir.ns for hot water heating apparatus and cleztri¢ motor pumps 
for Rosetta-road school, and the lowest, that of W. Watkin & Son, 
\ was accepted at £1,205. The amount of the highest tender was 
| £1,850. 


. BELFAST.—The Harbour Commissioners received 18 tenders for 
tke supply of electric cable, and have decided to accept that of 
Connolly Bros. to supply 3,520 yds. 0-6 cable at £1,388 and 2,000 yds. 
i 0:4 cable at £364. 15s. 6d. 
FoorscRAY (VicToria).—The City Council have aecepted the 
tender of the Australian General Electric Co. for three 60 k.v.a. 
transformers at £240. 


à d RocupALE.— The Council have accepted the tender of Maitland 
| & Co. for the supply of an electric automatic book lift. 
WALLASEY.— The following tenders have been accepted by the 
i ('crporation :— 

i Hughes & Stirling, erection of new station buildings, £11,437 ; Ferranti 
Ltd., transformers, £1,304 ; Louis Prat, three steel chimneys, £1,084. 
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PATENT RECORD. 


$ | | SPECIFICATIONS PUBLISHED. 


E The following abstract from some of the specifications recently published have bzen 
| specially compiled by Messrs. MEwBURSN, Eris & Pryor, Chartered Patent Agents, 
+ 70 and 72, Charcery-lane, London, W.C. 
Whenever the date applied for differs from the date on which the application was lodecd 
‘ al the Patent Ojice the former is given in brackets after the title. 
1913 SPEzIFICATIONS. 
E 3.326 SCLDATENCOW. Electrical printing te’ezraphs. (Addition to 14,652 /10.) 
ie 3,57 Munro & R.E.T. Construction Co. Trolleys for electric t-action systems. 
. +  (Coernate application, 11,630/13.) 
13,920 Granas & Rickers. Systems for supplying from hiza-pressure mains continuous 
current at a lower pre:suro. 

11.115 LgirugR. Means for controlling e'ect-ic ci;caits. (Addition to 16,174,12.) 
M 1.177 Corwin, Te'ephone exchange system. 
Me ud Mvi^. E'ectric annunciatzr for c'ectric Ebe!ls and the like. 

I 


Cc 


ih 
any 


* 
` 


,274 GREVILLE. Rezulating e'ectric current; passe? tarough the human body. 
371 Marconi. Wireless televranh teansmitte.s. 

In a wireless te'ezraph transmitter the combination of a numter of conde isers 
continuously connected in parallel fashion or indefeadently to a source or sources 
cf curreat, and means for discharging them independently in succession and in 

wt tyrchronism with the zerial. 
11,453 Marcont's WIRELESS TELESRAPH Co. & FRANKLIN. Means for dete:tia3 con- 
tinuous e'ectrical oscillations. 


re 11.5906 Rosenperc. Synchronous dynamo-clectric machines, (Addition to 9,644/12.) 
[z 11,629 Munro & R.E.T. Construction Co. Trolleys for e'eztric traction systems. 
+ : 11.634 Hunt & Giroen.  Proce:s for the e'eztrolysis and treatment o1 sulphate liquors. 
ice 11,975 Resisto-EvectricaL Mra. Co. & Ruzicxa. Production of e’ectrical reci:taice 
materials. 


12319 Raitinc & ANGoLD. Electric arc lamps. : " 
In e'eztric arc lamps, a protective device, consisting of a spark-gap associated with 
the automatic cutout, and placed ia parallel with the cutout contacts and in series 
with the equivalent resistance, t^e said spark-gap beine short-circuite 1 by the clozing 
cf the said contacts. 
13,135 KLInKENBERS. Device: for braking e'eztric motors. 
13.983 Venner. Electricale'ements for cooking. . . 
15,974 EtgcrRIC lauirio8. Co. (1913) & Cox. Sparkiag plus; for internal combuction 
eine, 
Maie 16.565 Soc. ANON. " LE Fer.” Manufacture of c'ectrolytic iron. (2/3/12. 
. 17,104 Wanipucur. Metiod of lacalising the radiant point of e'ectz.o magnetic wave; 
and apparatus therefor. 
18.733 Lax.  E'e:tric pocket lamps. : 
7 2).823 DienL. Sel-itirte;s for inteznal-combuztion motors. 
l 20.288 GraHam. Te'ephonic rezeive:s. . 
26.452 W. A. S. Benson & Co. & Sims. Electric hot plates and othe: heating appliances. 
sd 26,692 Steine. Method of and means for use in connecting an automatic te’e none sub- 
A Station systen t» an automatic central station. f 
26,7)8 GrRasam, Wate-tient te'eohonic, tetezraphiz and lixe e'e:tzical apparatus. 
" 40.23) Ges. Sicmens & Co. Electrodes for searcnlizhts.  (7,12:12.) an ' 
' 26,535 ScHRcTER & Kuster. Current interrupting devices for e.ect-ic izniting apparatus 
uted in internal-combustion ergines. (11,12.12.) 
423) Heinz, E'e:toolytic converter for the transformation of alte-nating carrents 
lito continuous curreats.. (21/4;13.) 
1914 SPECIFICATIONS. . 
1,265 CizagD2LLI. Electrical control systems for motors reproducing prejete- mine 
movements at a distance. (23,1, !3.) 
vie 2.737 Hucres, Arc lamps. 
2 2.925 CHAUDET. Crystaldetectors for wire'ezs telezraphy. (27:313) . 
A crystal detector for wireless te'egraphy for finding the sensitive points of the 
va crystal employed, and for obtaining the necessary prezzure of the fixing points on the 
z . šad seasitive points. as well as for rizidly locking tne, wnole comprising a univyersal 
js ball mountine provided with split spheres, said sphe €; being traversed wita sevens 
eu the ends of which are opposite eich other and are providel with the points, crystals 
* or other members adapted to hold the detector crystal said spheres being mounted 
in rezexe; provided in bearings, and adapted to te lccked by tightening blades pro- 
Hit viied with recesses. 
- 4.321 SurtH & Turner, Exe ci:ing and e'ectrical curative apparatus. sl 
n 8/21 Kemp & Lauritzen (Firm of) Devices for the transformation of e-ectrica 
LE alternating curreats into sound waves, use teing mado of rezonators, tuned for 
: dite ent frequezcies. (29,313) ` 


I 
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P APPLICATIONS FOR PATENTS. 
Nore.— The undermentioned Applications (except those marked +) are not open to ` 

ar Public inspection until after acceptance of Complete Specifications. Those marked d 
open to inspection 12 months after the date attached to them, if they have nct been public he 

"Previously in the ordinary course. Names within porenthesis are those of communica’ 
PE of inventions, When complete Specification accompanies application an asterisk ts affixed, 
s : Arril 2, 1914. 
> 8.345 Der & EpoiwToN. Fronts of electric and other lamps. Ww 
us 8,349 Max MattHagy & Co., C.M.B.H. & EICKMANN, Electric pluz conn:ctors. (2/4/13, 
E G:rmany.)* 
Ü 8,353 Scumtot & Dosstaw, Pock+tel-ctriclamps. (28/4/13, Gormany.)* 


r $Q)» Beney, Ehctricalt rminals. 4 


Jánecke, Verlagshuchhandburg.) Pp. viii.-E919. Mk 16. 


8.367 MASCHINENFABRIK SYRTH G.M.B.H. El:ctrolytic apparatus. (39/13, Franc-.)* 
8,359, 8,370 Compasnig Dz SiaNAUX ELECTRIQUES POUR CH3MIN3 DE Far.  El:ctrica 
coatrolofsizaals. (3/4/13, Fzanc».)* 


! dh e Avril 3. 1914. 
893 TuRNs3 & Is431w225.. Rail-less electrical vehicl:s. 
404 Barron. Electrically-hvated boiling apparatus. 
41, 8.442 Manozr. Poc'cst and other electric flash light batt_ri:s. 
95 Sort. Com ination electric switzn and fuse. 
73 Siemens Bros. & Co. & Gainstza>. Indicatine dsvic:s for el-ctric installation-.* 
99 B.T.-H. Co. (G.E. C3.. U.S.) Electric cut-outs. 
24 DazstLA.  Elcctris tim: switchs. (3 4,13. Gormany.)* 
IS A*aT2N. Arclizghtcarbons. (Addition to 22,319; 43.) 


Aril 4, 1914. 
8.512. 8.513 Dixon. Ebctricfurnac:s. | 
8.520 Haron. Electrical indizating avparatus. . 
8,595 ALLMANNA SrBNSXA ELEXTRISXA AXrIEBOLA2ZT. Alt raatiaz-:l;ctric curr:nt 
machines having bar winding. (11.413, Sweden.)* 
8,595 AtLaz4ziNz EtsgtrRICÓTAT3-G23.  Elctric w.ldiaz machines. (4/1/13, G:r- 


many.)* 
Anril 6. 1914. 
8.62) McCtBMzNTS. Sparkinz-pluz: for int:rnal-corz':astion «ngin-s. 
8.623 CowPpzs-CoLEs. El:ctrod2position of iron. 
8,533 ret Uritity Co. & Lous. Ropairing hud of brok n el.ct.iz iacand.scont 
amp. 
8.681 Evecrric Urttirvy Co. & L315. Manufacture of inciandosc nt l.ctric lamps. 
8.695 Soc. ANON. Lx Cargouz. Elcctrical connections. (74:13, Franc»)? 
,693, 8.709 GaaEMIGzR. Electro-dyaamic apparatus for drviaz machines. (25/5/13, 
ani lO. 1.14. Svitz-rland.)* 
717 B.T.-H. Co. & Je&wirr. Eoc'riz rog ilatiag deviz:s. 
718 B.T.-H. Co. & Rapa. Eletric switzs. 
719 Serenszr. Etctriizhoatiaz and cooking devic:s. (7/4/13, Gormany.)* 


A»ril 7, 1914. 

8.757 RanpZLL & Lanz. Pluzs and switz iss forelectcic currcnt 

8.78) CowpzrR-CoLes. El:ctro-daposition of metals. 

8.79) Cowpz3-CoLB;. El:ctro-deposition of iron. 

8,734 Druaaux. Duplex connection for two telezphon2 liass conn:ct:d with ar. lay for 
reinforcing t:l:phone currents. (23, 10/13, B.lzium.)* 

8.793 Juan. El=ctrical machia^s. . 

8,800 Siemens & Harsxe Axr.-Gz3. Circuit arrange ments for t.l:phen? syzt ms. 
(7.4 13. G rmany.)* 

8.8991 McDzRMorr & ALLEN West & Co. Switching devices. 

8,8304 Jona; & Lichr Stes. TuBuLAR Wieggts. Electric weldinz. ; 


8 
8 
8 
8 
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' 8.805 Szaaecar. Holders for electri: Quy lamps. (154/13. G-rmany.)* 


897 Sz4aAsrF38. Holders for electrics lamps. (2 1/14. G:rmany.)* 

814 CuapmMan, Electrically-heated instruments. (65/13, U.S.)* 

817 Evison AccuUMULATORS & Monnor. Road vehichks. 

821 B.T.-H. C» (G.E. C9., U.S.) Electric cut-outs. 

828 Watson & CALLENDS3'S CABLE & Construction Co. El ctriz cables. 
831 GRaHamM & SANFILEBEN. Telephonicsyst:ms. (Addition to 767/14.)* 
£841 Watson & CALLENDER’S CABLE & Construction Co. El-ctric cabl.s. 
(842 Paicz & CALLEND22?’s Cag_® & Construction Co. Electri: cables. 


April 8, 1914. 
855 Brooxs & Hott. El:ctric lizhtin’ syst:ms of motor cars. 
8.83) Lawrence & Howe; & Bog ev. Roil vehicl: electric lamps. 
8,83) SIEMENS Bros. Drnam> Worxs & Stiurp. Motor-startiaz switzvs, ricostats 
and th? liks.* 
8.904 MoRpzvy. El:ctro-m2chanical mov. ments. 
8.906 GRAHAM, RickErs & SANFILEBEN. Tzl2phoniesystom3. (Allition to 6,356/14 )* 
8.916 Boscu & Honoro. El:ctrical regulation dzvic:s. (Addition to 27,961 /12.)* 
8.931 KELLER-DoRIAN. Magastos and other cl.ctric generators. (14, 4.13, Franc>.)*® 
8,943 2 ERE: Apparatus for indicating the lighting and cxtiaguishing of el:ctric 
amps. 


8 
8 
8 
8 
8 
8 
8 
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8.946 B&ruLANDER, PALM23EN & Graun. Automatic or s:mi-automatiz t. I: phon» 


syst:ms.* 

8,947 Quain. Rosi;tiac: cl.m nt: apnlicibl> to cheti: lamps, cl.ctric heat r5, and 
oti'r purpos-s. 

Avril 9. 1914. 

8.357 Isrzanic Ergcrric Co. (Cutler Hammer Mfe. Co., U.S.) Controlling devic z for 
alt rnating-current circuits. * 

8973 JoHNson. Ekctric filament lamps. 

8.977 CRUDGINGTON. Rout: and lik» indiactors for tramway cars and oth:r vehic? ù. 

8.232 CONCORDIA Evextrizitats AXT.-G25. Elsct.izal wiring installations, (12/4/13, 
G:rmany.)* i 

8935 Lecocne. Alt2rnatiag-current motors. 

8.93) MgREDITA. Galvanometer for det:ctine and m2asuring physiological, g-ological, 
atrial and other elsctric currents. 

9.021 Grosz. Automatic electric sivas. 

9.03) Jua. El-ctrizalmaciaiiis. 


BOOKS RECEIVED. 


[Copies of the undermentioned works can be had from The Electrician office, post free 
(unless otherwise stated), on receipt of published price adding 3d. for books pubilshed 
under genet ? par cent. for books published net. Add 10 per cent. for abroad or tor 
crelgn s. 


“Journal” of the Institution of Electrical Engineers. Edited hy 
P. F. Rowell, seretay. Vol. LIE, No. 235, June, 1914. (London: 
E. & F. N. Spon, Ltd.) Pp.26. 34.61. 

“ Proceedings" of the Royal Soviety. Series A., Vol. XC., No. 4618 — 
Mathematical and Physical Sciences. May, 1914... (London: Harrison 
& Sons.) 3s. 6d. 

“Science Abstracts.” Section A-—Physiza— By the Physical Soziety 
of London. No. 197, Vol. XVIL, May, 1914. (London: E. & F. N. 
Spon, Ltd.) Pp. 344. ls. 6.1 

“Science Abstracts.” Section B--Eleetrical Enzinorinz. By the 
Physical Society of London, No. 197, May, 1914. Vol, XVH. (London: 
E. & N. Spon, Ltd.) Pp. 288. Is. 6d. 

“ Manual of Practical Physical Chemistry.” By Francis W. Gray. 
M.A., D.Sc. (London: Macmillan & Co., Ltd.) Pp. xvi. 211. 4s. öd, 

" Philosophical Magazine," Sixth. series, No, 162, June, 19M. 
(Londons Taylor & Francis.) 

‘A Handbook of Wireless Telegraphy.” By J. Erskine Murray, D.Sc. 
5th edition. (London: Crosby Lockwood & Son.) 

" Konstruktion, Bau und Betrieb von Funkeninduktonen, Part I. 
and ll Von Ernst Ruhmer. (Berlin: Administration der Fachzeit- 
schrift ** Der Mechaniker.") Part L, pp. ii 4232. Part PL, pp. iii. + 439. 
Part I. 7-50 Mk. Part HL. 7 Mk. 

e Elektrizitatszihler.’ Von  Konigswerther. (Liepzig: Dr. Max 
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MUNICIPAL ACCOUNTS. 


(eee 


- Barnes.—The capital expenditure on the District Council's elec- 
tricity supply undertaking, as shown in the accounts for the year 
ended March 31, is £81,901 (inerease £2,550), and the balance owing 
is £56,770. 

Revenue was £16,330, working expenses were £7,576, leaving gross 
profit £8,754, to which is added £2,875 balance from previous year and 
£33 interest on money at deposit. Interest on mortgage debt was £2.108, 
instalment of principal was £3,464, meters purchased cost £827, and the 
balance carried forward was £5,262, the ycar's net profit thus being 
£3,214. ^ Units generated were 1,612,140 and sold 1,402,220. The total 
maximum supply demanded was 830 kw. 


Brighton.—The accounts of the tramways department for the 
year ended March 31 show total capital expenditure £278,467, in- 
cluding £3,433 on rail-less traction. 

Revenue was £56,838*(compared with £53.798 in the previous year), 
working expenses were £42,440 (against £39,506), the increase being 
chiefly due to increases of £1,983 in cost of repairs and renewals of per- 
manent way and £329 in local rates. Gross profit was £14,398 (£14,292). 
Interest required £7,895 and sinking fund £5,783, leaving a surplus of 
£842 (against £031). Passengers carried were 11,839,515 (11,312,855), 
car-miles run 1,156,584 (1,118,309), and units used 1,722,548 (1,663,126). 
Average traffic revenue per car-mile 11-33d. (11:11d.) per car-mile. 

The engineer and manager (Mr. Wm. Marsh) says in his report the 
capital charges on the cost of the Brighton Corporation Acts of 1912 and 
1913 have reduced the surplus there would otherwise have been by £737, 
against £420 last year. The increase in traffic revenue was £2.52], 
although no Easter traffic was included. The previous year included 
two Easters. ‘The parcels service was commenced on April 28, 
1913, and was worked at a loss for the first five months, but 
since then the revenue was greater than the wages bill, and was 
twice the amount paid in wages at the end of the year. 11,571 
ordinary and 4,270 newspaper parcels were carried, the revenue being 
£00. 14s. 2d. Manganese steel plates were fixed on 400 rail joints, and 
the reduction of noise was most marked. Many poles are being removed 
and the span wires attached to rosettes on the houses, effecting a great 
improvement in the appearance and the convenience of the roads. The 
meters of the cars have not effected any further economy in current 
d D DE the figure being the same as last year (1-49 units per car 
mile). 

On the demonstration runs with rail-less cars in London-road, Mr. 
Marsh says these trials showed, without question, that, not withstand- 
ing the fact that rail-less traction cars are dependent upon overhead 
wires for their power supply, this does not detract from their mobility 
in traffic, and augurs well for their success in Brighton. The Board of 
'l'rade had sanctioned certain improvements, the result being that the 


Corporation would be able to make a start with vehicles which will be | 


an improvement on any in operation in this country at present, 


Burnley.—The capital expenditure on the Corporation tramways 
was £232,501 at March 31 last (an increase of £900 during the year), 
the sinking fund applied in reduction of debt is £64,381, and reserve 
or renewals fund amounts to £37,307. 

_ Revenue was £88,316 (compared with £79,890 in previous year), work- 
ing expenses were £63,031 (£49,430), interest required £6,939 (£6,474) and 
sinking fund £7,728 (£6,491), rent of tramways owned by outside authori- 
ties £1,941 and income tax £1,072, leaving £7,687 to transfer to Borough 
fund. ‘Traffic receipts were 12-04d. (13-19d.) per car-mile, and expen 
were 862d, (8-18d.). Passengers carried were 17,668,834 (15,949 359) 
car-miles run 1,754,811 (1,449,647) and units used 3,894,011 (3 079 155) ' 

The report of the general manager (Mr. Hy. Mozley) says centre les 
have been discarded for wire suspension, and although the chan en 
been costly (£1,043 for 61 poles), the amenities of the road lace been 
much improved, Iron is now used for axles in lieu of steel and so far i 
giving good results, There are 72 iron axles in service. During the s 
year 32 steel axles failed. 403 hammered rail joints have been filled in b r 
oxy-acetylene welding at a cost of £227. 18s. 54d. A number of n : 
sic ms to the route mileage are under consideration. During the n e 
T yds. (single) of tramway have been relaid with Sandberg Falli id 

le tramway departments own make of points and crossings. The 


manufacture of points and crossing: | 
ors ssings by the de : 
satisfactory. 51 partment has so far proved 


vea DU department the capital expended 
guished. as £95,114, and £30,869 of the debt has been extin- 
Revenue was £17,809 (compared with £17,020 in previous year), total 


costs were £10,138 (£9,571) and gross profit £7,672 (£7,449). Interest 


Q ale EAN ^, vi T pes : 
n loans required £2,068 (£2,107) and sinking fund and instalments of 


848,848 (801,285) sold. 
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principal £3,670 (£3,452). After writing £1,273 (£1,238) off suspense 
accounts, &c., the surplus is £661 (£502). The maximum load wa3 
1,029 kw. (1,008 kw.) and load factor 18-01 (17:61) per cent. The 
equivalent 8 c.p. lamps connected are 74,408 (70,061). Units sold were 
1,623,526 (15,55,425 and average prices obtained per unit were 2-99d. for 
private supply and lid. for tramways (both as in previous year), ani 


` 2-21d. (2-22d.) for public lamps. 


The borough accountant (Mr. F. G. Mills) says, in his report, that at 
present the expenditure incurred in wiring premises for prepayment 
installations is written down by five yearly instalments. So long as this 
method is continued there must be a permanent suspense account. For 
the first time since the institution of this class of consumer the receipts 
exceed the total expenditure, 7.¢., cost of production, discount, interest 
and redemption and instalment to suspense account. Mr. Mills suggests 
that each year the surplus should be appropriated to reduction of suspens? 
account until it is completely liquidated. Although the amount is ‘small 
this year it will, if the present rate of progress continues, Increase rapidly 
during the next five years. The figures for this year are: 72,488 units 
(at 5d., 41d. and 4d.) £1,505. 6s. 94d., less 25 per cent. discount £37.12s. 6d 
total costs (72,488 units, at ]-495d.) £452. 83. lld., interest and redemp- 
tion (72,488 units at 0-848d.) £256. 2s. 6d., amount written off suspens? 
account £747. 15s. 6d. Total £1,493. 19s. 5d., leaving surplus of £11.78.43d. 

The tramway capital expenditure is £69,400. Reve nue was £10,966, 
and th^ net deficit for the year was £2,333 (369 more than that for 
1912-13). The general manager and engineer (Mr. R. C. Bullough) states 
that nearly 1łd. more of receipts per car-mile is required to make the 
tramways self-supporting, and the department is paying 11d. per unit for 
current, which he thinks rather high. The percentage of working ex- 
penses to total revenue was 80-36, average traffic revenu» per car-mile 


7-682d.; average total revenue 8 107d. ; and average worxing expenses 


per car-mile, including power, were 6-515d. 


Hereford.— At March 25 the total capital expenditure of the elec- 
tricity undertaking was £56,750 (increase £2,433 during past year) 
of which £21,042 has been extinguished. 

Year's revenue was £7,249 (£6,361), works eosts were £3,008 (£3,276) 
and gross profit was £3.641 (£3,085) ; interest required £1,149 (£1,191) 
and sinking fund £2,387 (£2,347), leaving £105 net profit (compared 
with loss of £453). The maximum load was 513 kw. (464 kw.) and the 
load factor 18-29 (15-04) per cent. There are 835 (730) consumers, with 
the equivalent of 61,323 (51,589) 30 watt lamps connected. Generation 
costs were 0-771d. (0-958d.) per unit, rates and taxes 0-068d. (0-078d.), 
management and establishment. eharges 0-178d. (0-249d.) and interest 
and repayment of loans 9:997d. (1:388d.); total 2-012d. (2-673d.). 
Units generated were 1,126,320 (844,507) and sold 850,011 (611,633). 


Laneaster.— At March 31 capital expended on the electricity . 


department was £63,252, and £18,071 had been redeemed. 

Year's revenue was £9,031 and balance carried to net revenue account 
was £3,561, to which is added bank interest £155; capital charges were 
£1,846, leaving net profit £349. 082,032 units were generated and 
Average revenue per unit sold was 245d. 
2.53d.), and total cost, exclusive of capital charges, 1-42d. (1.38d.). 
The capacity of the plant is 1,250 kw., total connections 2,202 kw., and. 
maximum supply demanded 426 kw. for lighting and 200 kw. for tram- 
ways. 

The capital expenditure of the tramways department is £43,684. 
(increase £251), of which £15,250 has been redeemed, Revenue was, 
£5,989 (compared with £5,660), working expenses were £5,347 (£5,204). 
interest and sinking fund required £2,670 (£2,710), net deficit being £1,928. 
Passengers carried were 1.603,321 (1,461,104), car-miles run 174,752 
(171,475), and units used 225,094 (228,902). Revenue was 8-23d. 
(7-92d.) per car-mile, and working expenses. including power, were 7-20d. 
(7-28d.). The average fare per mile was 0:5d. 


Leigh.—The electricity department's accounts for the year ended 
March 31 show capital expenditure £55,530 (increase £1,788). 

Revenue was £10,690 (against £9,347 in previous year), and working 
costs were £5.064 (£4,803), leaving gross profit £5,026 (£4,544). Interest 
required £1,259 (£1,190), sinking fund, repayment of debt, &c. (2,013 
(£2.24), leaving net protit £1,154 (£1,080). Average price obtain 
(including all revenuc) was L94d. (2-06d.) per unit. Working an 
general costs were 1-024d. (1-059d.) per unit, and total costs, including 
capital charges, 1-727d. (1-829d.). Units sold were 1,325,492 (1,086,297). 
Maximum load was 750 kw. (610 kw.) and load factor 20:3 per cent. 
(the same as in the previous year). 


Lineoln.— The accounts of the electricity department for the year 


ended March 31 show capital expenditure £82,982 (increase £13,087) 
and the amount contributed to loans fund for redemption 1$ £26,818 
and to depreciation £8,101, while $7,171 has been defrayed out 0 
revenue for capital expenditure. f d 
Income was £14,525 (compared with £14,203 in 1912-13), working 40 
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general expenses were £7,733 (£7,690), leaving gross profit £6,792 (£6,513); 
capital charges were £4,077 (£3,975). After providing £1,500 (£1,500) 
for relicf of rates, and £175 towards cost of new baths, the net profit was 
£1,040 (£1,038). Works costs were 0-706d. (0-661d.) por unit, total 
working expenses 0-882d. (0-825d.) and interest and sinking fund re- 
quired 0-465d. (0-427d.). Units generated were 2,467,796 (2,568,789) 
and sold 2,105,047 (2,236,587). ‘The maximum supply demanded was 
1,140 kw. for lighting, &c., and 100 kw. for traction. 


The tramways accounts show capital expenditure £44,987. Revenue | 


was £7,123 (£6,858), working expenses were £4,050 (£4,017), interest 
required £1,529 (£1,529) and sinking fund £1,071 (£1,071), leaving a 
balance of £853. Passengers carried were 1,826,885 (1,733,259), car- 
miles run 164,499 (160,446) and units used 190,838 (183,807). Average 
total revenue was 10-36d. (10-24d.) per car-mile, working expenses, in- 
cluding power, were 5-91d. (6d.), and average fare charge per mile was 
0-428d. (as in previous year). Units used per car-mile were 1-12 (1-107). 

The city electrical and tramway engineer (Mr. Stanley Clegg), in his 
report, states that the falling off in the total sales of electricity is due to a 
decrease in the demand of Messrs. Clayton & Shuttleworth, but the de- 
mand by that company increased by 47 per cent. in the previous year, and 
they were asked on some occasions to curtail their demand owing to tem- 
porary failures of plant prior to the starting of the new plant in February. 
New motors connected during the year amount to an aggregte of 
80 H.P., and 2,841 (equivalent) 30-watt lamps (compared with 2,339 in 
previous year) were connected for private lighting. Coal cost ls. 6d. 
per ton more. Coal used per unit generated was 5-2 lb. (against 5:11 Ib.), 
increase being due to difliculties caused by extensions of buildings. The 
average price obtained por unit (for all purposes) was 1:649d. (against 
1-517d.). The works extensions authorised in 1912 have been completed. 

With regard to the tramways Mr. Clegg says there is a considerable 
saving in cost of upkeep of cars, despite an increased mileage. There 
were increases under permanent way and electrical equipment of line, 
and the former is bound to be an increasing figure as time goes on. Prac- 
tically the whole of the amount is due to levelling and. packing of rails 
and upkeep of track paving. The heavy increase in the G.B. equip- 
ment is due to some systematic replacement of studs having to be under- 
taken sooner than expected. The total expenditure on repairs to the 
G.B. equipment since its inauguration is £923, an average of £115 per 
annum, against the guaranteed figure of £90 per annum. The repairs to 
fecders and other tramway cables has again been rather heavy, the ex- 
tremely wet nature of the ground through which they run being a con- 
siderable handicap. The average working costs of 82 other municipal 
tramways for 1913 are 6-66d. per car-mile run, so that Lincoln this year 
is 075d. below the average, against 0-54d. last year. The Lincoln tram- 
ways have run the least car-miles of any municipal tramway, the next 
being Lancaster with 171,475 car-miles, and a total cost of 7-28d. per car- 
mile. In the following comparison of the Lincoln figures for this year 
with those of Wolverhampton ( Lorain surface contact system) for the vear 
ended March, 1913, the Wolverhampton figures are given in paren- 
theses: Traffic expenses per car-mile, 2-15d. (2:52d.) : repairs and main- 
tenance, 1-42d. (L51d.); management and general expenses, 0:04d. 
(0-85d.); power expenses, 1:40d. (1-394.) ;. total, 591d. (6-27d.). The 
total car-miles run on the Wolverhampton tramways for the year ended 
March 31, 1913, were 1,108,239, compared with Lincoln's figure of 
164,499. : 


Roehdale.—' The accounts of the tramways depariment for the 
year ended March 31 show gross capital expenditure £353,066. The 
sinking fund amounts to £95,573 and the reserve for renewals to 
£11,000. 

“Revenue was £83,176 (compared with £80,345 in previous year), 
working expenses were £44,429 (£41,998), interest required £10,326, and 
sinking fund £9,456, leaving £18,965, of which £2,936 was payable to 
Heywood Corporation, £1,020 was required for income tax, and £6,519 
for rent of lines, the net profit being £8,490 (£8,224). Revenue was 
11-164d. per car-mile, working expenses, including power, were 6-075d. 
and gnits used 1-546 per car-mile. Average fare charged: per mile was 
Vdd. Passengers carried were 14,584,777, and car-miles run 1,788,030. 


Sunderl : nd. — The electricity departments accounts for the year 
to March 31 show total capital expenditure £468,837 (increase 
411,440), and £181,680 has been applied to reduction debt. 

Revenue was £73,517 (£69,543), works costs were £23,380. (£22,634), 
total costs were £36,221 (£34,070) and gross profit was £37,296 (£35.473). 
Interest required £11,301 (£11,675) and sinking fund £13.908 (£16.699), 
and £1,076 (£851) was devoted to renewals and special expenditure, 
leaving net profit £9,011 (£6,248). Works costs were 0-37d. (0-40d.) per 
unit sold, standing costs O-12d. (0-13d.) and total costs, including also 
capital charges, special expenditure (0-02d.) and attending public lamps 
(0-03d.) were 0-97d. (L-07d.). The average price obtained per unit was 
19d, (V147d.).. Total connections are equal to 529.214 (468,863) 32 
watt lamps. Units generated were £18,827.200 (compared with 16.979.709; 
and sold 14,870,527 (13,592,621), the maximum load was 6,700 kw. 
(5.134 kw.) and the load factor 25-34 (25-27 per cent.). 

The borough electrical engineer and manager (Mr. A. S. Blackman) 
states in his report that the new 5,000-7,500 kw. turbo-generator was 
started in July, 1913, and has since run practically the whole load on the 
works. Large developments are imminent in the sale of electricity for 
heating and cooking. Up to the present the heating and cooking load 
has been held back on account of the difticulty of obtaining suitable 
apparatus, but trustworthy cookers are now available, and it is anttet- 
13:21 will come largely into use, 


COMPANIES’ MEETINGS AND REPORTS. 


ees 


BATH ELECTRIC TRAMWAYS (LTD.‘—At the adjourned general meet- 
ing last week the chairman (the Hon. Sir James Sivewright, K.C.M.G.) 
said that at the meeting on March 4 he stated that the loan from the 
bank, which had been outstanding for a great many years, and which 
they were gradually paying off out of revenue, had been practically 
called up. At the same time they saw an opportunity for using a certain 
amount of money in the lucrative business of motor cars, and a scheme 
was drawn up, the further consideration of which was deferred until the 
present occasion. The suspension of the preference dividend was also ` 
proposed as a possible necessity. As the weather since then had been 
very propitious and the business had gone on most satisfactorily, he was 
able to announce that, owing to the fact that the net revenue had been 
so much in excess of the estimate and owing to the action of the bank— 
who had expressed their willingness to take a considerably smaller annual 
payment in reduction thereof—there would be no need to suspend the 
preference dividend. They could, therefore, pay their debenture interest 
and preference dividend and lay by a substantial amount. That meant 
that the scheme had been dropped. A committee was appointed to 
confer with the board on the re-arrangement of the finances, but no pro- 
posal had been made, and nothing of the kind was required. 

Dr. Moony stated that Mr. Rowe and himself, as members of the com- 
mittee, had visited Bath in company with an electric tramway expert, 
and had formed a very unfavourable opinion of the condition of the 
undertaking. ‘The committee and the board had invited Messrs. Balfour, 
Beatty & Co., to report on the system, and the opinion of that firm con- 
firmed their own, ‘The committee had since learned that the directors 
had asked another expert (Mr. J. B. Hamilton) to report, and he considered | 
that a most improper thing to have done. The committee had formed 
the opinion that the time had arrived when the undertaking must be’ 
managed by people who understood how to control it properly. l 

After discussion, the chairman said that Mr. Hardy had been with the ' 
company for 10 years and they felt that he was the first man who ought 
to see Messrs. Balfour, Beatty & Cos report. and Mr. Hardy asked tho. 
board whether they would allow the staff at their own expense to get a. 
report from the best tramway expert available in Great Britain. Both 
reports would bo circulated among the shareholders. The company 
were on the best possible terms with the Corporation and with the people 
of Bath. He hoped the time was not far distant when they might be 
able to pay a dividend on the preferred ordinary shares. 


BRITISH ELECTRIC TRACTION CO. (LTD.)— The directors’ report for 
the year ended March 31, 1914, states that the associated companies 
have in the past year continued to make satisfactory progress in regard 
to tramway traftic, the sale of electricity for light and power, motor 
omnibus services, &c. The total traftic receipts on the services which 
were in operation both last year and the preceding year show an increase 
of £145,744. The reccipts from the supply of electricity amounted to 
£428,518, an increase of £75,516 compared with 1912. Working expenses, 
however, increased owing to a general rise in wages and the increased 
cost of materials. The Northern Ontario Light & Power Co. continues 
to show improved results. Progress has been made with the construction 
of the lighting and tramway system of Pelotas by the Rio Grandense 
Light & Power Synd., and also with the development of the Maritime 
Coal, Railway & Power Co.'s business. The cempany has acquired an 
interest in the Oesterreichische Motor Omnibus Gesellschaft, which is 
working motor omnibuses in Vienna. 

The gross prolit of the company for the year amounts to 
£225,754. 10s. lid., compared with £210,880 for 1912-1913. After 
deducting management expenses and other charges, including expen- 
diture during the year on negotiations in regard to new business, the 
balance is £204,973. 7s. 2d., to which must be added £12,493. 10s, 7d. 
from last vear. After deducting debenture stock interest 
(£91,383. 18s. lod.) there remains £126,082. 18s. bid. The revenue 
account has been debited with £6,485. 19s. 5d., being amount reserved 
against or written off various assets, and the directors have, in addition, 
placed £50,000 to reserve for depreciation, and they recommend payment 
of the dividend for the year upon the 6 per cent. cumulative preference 
stock, and a dividend of 3! per cent. upon the 7 per cent. non-cumulative 
preference stock, together amounting to £52,467. Os. 6d., carrying for- 
ward £17,129. 19s. The item investments and undertakings, after 
deducting the reserve for depreciation, stands at £4,672.458. 10s. ld., 
and consists of shares and debentures in associated tramway, electricity 
supply, manufacturing and other companies, Government, municipal 
and sundry securities and undertakings. The revenue from the invest- 
ments and undertakings amounted to £209,045, compared with £193,305. 
The yield for the past year on £4,672.458. 10s. Id. was 4-47 per cent., 
compared with 4-11 per cent. for the preceding year on £4,696,052, The 
reserve against depreciation of investments has been increased by 
£19,686. 8s, 5d., profit on sale of sundry investments, by £784. 35. Ild. 
in respect of debenture stocks purchased anf cancelled, and also by 
£30,000 transferred out of profits of the past vear. The reserve has been 
debited with £20.004. 175. 3d., being deficiency in book value on realisa- 
tion of the Cavehill and Brighton undertakings, and the loss on sale of 
other investments, The balance at credit of this account is now 
£602,922. 17s. 5d. There ate additional reserves against specifie assets of 
£60,101. 12s. 6d. and a balance carried forward amounting to £17,120. 19s, 
The amount of profit placed to reserve or unappropriated bv the asso- 
ciated companies in 1913 was £314,860, against £275,883 
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CONSTANTINOPLE TELEPHONE CO,—The annual meeting was held at 
Constantinople last week, when the president (Mr. Geo. Franklin), in 


moving the directors’ report and accounts for the year ended Dec. 31, 
1913, stated that the prospects of the company continued to be very 
encouraging, orders having already been received for about 4,800 stations. 
The sub-exchanges would be opened and all existing subscribers con- 
nected up within the next four months. 


| DEUTSCH-SUDAMBRIKANISCHE TELEGRAPHENGESELLSCHAFT (CO- 
LOGNE).—This company’s net profit for the year 1913 (including £6,476 
brought forward from 1912) is £62,649, and after providing for reserve 
funds, pension funds, directors’ fees, &c., and paying 4 per cent. dividend 
and 21 per cent. super-dividend (as in previous year), the amount carricd 
forward is £6,651. 


JAMES KEITH & BLACKMAN CO. (LTD.)—The net profit for the past 
year was £24,504, and the balance brought forward was £3,550. The 
directors recommend a dividend on the ordinary shares at rate of 10 per 
cent. per annum (tax free) and to write off £3,000 as additional deprecia- 
tion on Arbroath land and buildings, Holloway buildings, plant, &c., to 
write £1,877 off patents and goodwill, to transfer £10,000 to reserve and 
carry forward £3,247. 


PEEL-CONNER TELEPHONE WORKS (LTD.)—The profit and loss 
account for the year ended March 31 shows a net profit of £27,103. 153. 
Out of this there has been placed to reserve for depreciation £5,000 and 
to general reserve £4,000, leaving £18,103. Los. With amount brought 
forward (£3,504. 18s.) the balance available for dividend is £21,658. 13s. 
Interim dividends were paid on Nov. |, 1913, on the preference and 
ordinary shares, and the directors recommend that dividends be now paid 
as follows: preference shares (balance) £2,500, and ls. per share and a 
bonus of 1s. per share on the ordinary shares, leaving to be carried forward 
£4,658. 13s. The directors are pleased to report that the factory has been 
more fully employed during the past year, although not to its maximum 
capacity. ‘This has resulted in an increased profit, which enables the 
directors to recommend payment of a bonus of ls. per share on the 
ordinary shares in addition to the usual dividend of 2s. per share. 


SINGAPORE ELECTRIC TRAMWAYS (LTD.)—^t the meeting on ‘Tuesday 
the chairman (Sir Frank A. Swettenham) said that the year 1913 showed 
a marked improvement on 1912. the profit being £9,385 and for the first 
time they had a balance on the right side. A strong reason for deferring 
the question of dividend was that the board had for long had under con- 
sideration a recommendation of their manager to construct a parallel line 
of tramway in the most densely inhabited part of Singapore ‘Town, and 
if that were carried out it would cost a large sum. The tramway revenue 
showed an increase, compared with the previous year, of £9,630. The 
gross receipts from the sale of current for lighting and power were about 
10 per cent. down, compared. with 1912, but the decrease was fully 
accounted for by the revised scale of rates charged to the Municipal 
Commissioners of Singapore. They were confident that the demand 
would increase, and fully justify the course they had taken. ‘The supply 
contract was to be extended for 10 years from the date electric current 
was supplied to the Tanglin district. ‘They were not yet able to say when 
the first supply for that district would be required, but until a commence- 
ment was made they had the satisfaction of knowing that they had a 
minimum of 10 years’ trading with the Municipality before them, ‘The 
expenditure for the year had increased somewhat, particularly in fuc], 
which was nearly £1,200 in excess of 1912. That was attributable almost 
wholly to the increase of 373.000 units in the output of energy ; coal also 
was slightly dearer. Maintenance and repairs were £2,600 higher, in- 
cluding an increase of £2.000 on the permanent way. In Singapore a 
great pait of the track was very little above sea level, the road being 
constructed on what was practically a mud subsoil, and it was especially 
necessary that any defects in the permanent way, from sinkage or other 
causes, should be promptly repaired. They carried. over 16,000,000 
passengers during last year, an increase of nearly 2,200,000, and they 
were more than maintaining the volume of traffic, the receipts for the 
current vear up to Saturday last being $9,671 in excess of 1913. Not- 
withstanding the increased traffic, the car- mileage was reduced by 34,077 
miles. The expenses of the tramway undertaking represent 50.9 per 
cent. of the receipts, while the total Singapore expenses were only 49:53 
per cent. of the total Singapore revenue. j 


UNITED ELECTRIC TRAMWAYS OF MONTEVIDEO (LTD.\—The gross 
receipts of the tramway system for the year to Oct. 31, 1913 (the fiscal 
rear of the Uruguayan Company) were $1,755,572 (increase of $127,936 
over 1912), and operating expenses were $1,045,941 (increase $111 089) 
The net receipts were £150,985 (increase £3,534). The passengers cae 
were 1,022,000 (increase 3,886,488) and car-miles run 7,461 194 (increase 
382,019). Trathes were atlected by the interruption of many of the 
important services owing to re-paving works, and it is expected that this 
work will continue during the greater portion of the current. year The 
increase in the ratio of working expenses is mainly due to the fact ti m 
the gross receipts have not risen proportionately to the inercase i T 2 
and cost of general repairs and renewal, The construction of "EON 
stations has been practicfly completed, and it is expected that diey wil 
be ready for operation in time for the heavy tratlic dm u RÀ 2 
summer season. The new car shed, and also the extension t tl : Mi p 
Can e shed, have been completed. The amtunt un. 
Sociedad Comeret » Montevideo 1 E e t 
in PEE FUA PUER E in respect of dividend and interest 

ec | re profit and loss account for the year endi 
March 31, after providing for administrati Cpe uid. 
£10,920. 15s. Id. for debenture interest posed uec ds CUMELIE 
£91,251. 13s. 7d. With £14,020. ( Svat apie d credit balance of 
,U20. Us. Sd. brought forward, the total to be 
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dealt with is £105,301. 14s. 3d. After providing for redemption of 
debenture stock, preference and ordinary share capital, renewal and 
contingencies, and paying interim dividends (for the half-year to Sept. 30 
1913) at the rate of 6 per cent. per annum on the preference and ordinary 
shares, the directors recommend payment of the following dividends for 
the half- year ended March 31, 1914 : On the preference shares at rate of 
6 per cent. per annum (leas tax) and on the ordinary shares at rate of 8 per 
cent. per annum, less tax (making 7 per cent. for the year), leaving to be 
carrie] forward £12,641. s. 6d. 


rr — ———————— 


NEW COMPANIES, MORTGAGES AND 
CHARGES, &c. 


STOLZ ELECTROPHONE CO. (1914) (LTD.) (138,271).—Reg. June 6, 
capital £5,000 in 4,995 ordinary shares of £1 each and 100 founders shares 
of ls. each, to carry on business of manufacturers of and dealers in elec- 
trophones, devices and instruments to improve hearing and aiding the 
deaf to hear, &c., and to adopt an agreement with the Stolz Electrophone 
Co. (1913) (Ltd.). Private company: First directors are S. M. Hyman, 
A. Hyman and J. Goldstein. Reg. office : 8, 5. Martin’s- place, Trafalgar- 
square, W.C. 

MOLYBDENUM & TUNGSTEN TRADERS (LTD. (136,143. )—Reg. 
Mav 29, capital £1,000 in £1 shates, to carry on the business of refiners, 


smelters and metallurgists, dealers in molybdenum, tungsten and other: 


mines, &c., and to adopt an agreement. with C. Vautin. Private com- 
pany. Reg. office : 638, Salisbury House, London Wall, E.C. 


MORTGAGES AND CHARGES. 


AUTO-ELECTRIC TRANSMISSION (LTD.)—A memorandum of satisfac- 
tion in full on May 6, of debenture dated March 13, 1914, securing £250, 
has been filed. 

PERCY G. GREEN & CO. (LTD.)—Particulars of £1,500 debentures, 
created May 26, 1914, filed pursuant. to sec. 93 (3) of Companies (Consoli- 
dation) Act, 1908, whole amount being now issued. Property charged : 
Company's undertaking and property, including uncalled capital. No 
trustees. ` 


RUSHMORE LAMPS (LTD.)—Debenture dated May 27, 1914, to secure | 


£2,000, charged on company's undertaking and property, present and 
future, including uncalled capital. Holders : T, Estall, D. J. H. Cunuizk 
and F. Eley. 

RECEIVERSHIP. 


PRESTON PORTABLE BATTERY & LAMP CO. (L TD.) —Notice of appoint- 
ment of W. Sullivan, 14, Queen Victoria-street, E.C., as receiver on 
June 3, under powers contained in instrument dated March 16, 1914, has 


been filed. 
————— 


CITY NOTES. 


—=— 

MEMORANDA (June 10).—Bank rate 3 per cent. (since Jan. 29, 1914) 
Price of silver, 264d. per oz. Consols 7441—718xd for money ; 741—' 4! xd 
for account. Consols Pay Day, July 1. Stock and Shares Continuation 


Days, Junc 26 and J uly 10. Mining Sharcs Carry Over Days, Jure 23 
and July 7. 


BACHELET LEVITATED RAILWAY (LTD.)—1lt is announced that the 
directors have decided not to proceed to allotment on the subserip- 
tions received. 

CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)—The transfer bes 
of the 5 per cent. first and 4! per cent. second debenture stock will be 
closed from the 16th to the 30th inst. inclusive. 


GLOBE TELEGRAPH & TRUST CO. (LTD.)—The directors have de- 
clared a final dividend of 6s. per share on the ordinary shares, making 
6 per cent. for the year, and £25,700 is carried for ward. 

ELECTRIC & GENERAL INVESTMENT CO. (LTD.)— the directors have 
declared the following dividends for the year ended May 31: On the 
ordinary shares the full dividend of 2s. per share, being 10 per cent. per 
annum on the capital paid up. of which 1s. per share was paid on account 
in January last, leaving Is. per share to be now distributed. On the 
deferred shares a dividend of 6d. per share, both less tax. 


NEW TRANSPORT CO. (LTD.)—The directors, in submitting the state- 
opportunity 


ment of accounts for the year ended Dec. 31, 1913, take the s 
of reporting that great progres» has been made since the last meeting * 
the shareholders. 


PROVINCIAL TRAMWAYS co.— An interim dividend of gd. per share, 
less tax, has been declared on the ordinary shares. 

WESTERN TELEGRAPH CO. (LTD.)—The directors have declared as 
third quarterly interim dividend of 3s. per share (tax free) for the 
ended June 30, being at rate of six per cent. pet annum. The trans al 
books will be closed from June 16 to 23, inclusive, and the dividend wi 
be payable on June 24. 


Days, June 24 and July 8. "Ticket Days, June 23 and July 9. Pay . 


GR 
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METAL PRICES. 
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Birkenhsad............. 2 7 1,396 | + 103} 10 12. 4 259 St. | TOÀ Do. 4j per Cent. Ist Mort. Dab. (red.). 83 —86 15 4 6 T 
Birmingham Corporation.|  ,, 6| 14,2206 | + 2,661 10 123.179 1 - 5. 4/0 | Folkestone Electricity Supply Co Ord... 5—5} 6 7 0 July 
i Blackburn Corporation ..| a — 3, Y71$|-k es) 10 | i104 t 296 Hl se’ 4l? Do. 44 Ist Deb. Stock (red) -........] 93 —95 |414 9 | Rb Oct 
> Bolton Corporation ...... p 7 3.064 + 332 10 28 404 do er 5 5/0 ' Hove Electric Lighting Orde oeresain. 81—9 500 Feb, Aug 
Boumemowth Corporation| "7 — 3| 2980 | E sag! 9 | 22804 |t 1893 il sei 4o Isleof Wight EL, & P. Co. Dab. Stock... 89 —91 | 4 19 0 | ^P, Oct 
BradfordCorporation....| May 30| $5920|-- 169| 9 | 550% |. 23 | 5 5% Kersington & Knightsbridge Ord ......| 74—74 |514 3 " 
Brighton Corporation e.f June 7 1,293 + 285 $2 10,645 of rods ) 5, 6% Do. 6 per Cent. Ist Pref. M E 44—5i 517 6 Tb jus 
r AE EE EAD BE IEEE RE enc a 
i eoee » > $ aa : i . /o t h ang . . o ing i d 
| p a i ik 7 342 | + 66 10 2962 |+ 183 | st. | 44°, RN n) 4% D:b. Stock (red.)} 88 —91 4 8 0 April, Oct 
i CakuttaTramwaysCo. ..| ,, 6 |R65,830| +R17,534 `: $ -H> 3! 1/9;| London El SUE ONT pode oen : n o Jan, July 
wi Camborne-Redruth tareas » 6 217 t "BI 23 3.185 7 7 | 5: 3/0 Do. 6 per Cent Pref. nay a teal E NONU. 4$—51 5 14 0 Mar, ept 
Cardiff Corporation ...... May 23| 2,785| 4 196! 7 21.65] T hd St.| 4% | Do. 4perCent. Ist Mort. Dob. ....... 921—958 14 4 0 Mar, Sept 
Central London Railway..| June 6 | 4,960 + 23 115764 a he 5| 2/6 | Metropolitan Electric Suppl Odea. men 516 0 Jan, July 
City & South London Rly. » 6 2.605 + 24 23 62.72 A 3,069 5 2/3 Do. 4 per Cent Cum Prof FE MEME 44—5 4 10 0 April, Oct 
Cork Electric Trams Co... 4| ^Bo|t 3 5| Wu | 4180 Wl st i| Do. 4b perCent Deb. Stock Ist Mort..| 98 —l01 | 4 9 0 | Jan, July 
D (don lirica die rt? May 29 1,643 | — 190| 14 Te H or St. ale Do. 3 per Cent. Mort. Deb. Stock(red.) 83 —86 |4 1 6 ae hi 
, Kor AR M June 6 1,278 | 4- 291 810 10,197 |+ 637 et Hte n a DETA E. L. 43 Mt. Db. St! 85 —89 5 1 0 Jan, uly 
| Dublin & Lucan Railway -| , ^ 5| 231} + " st) 22 | 2949 l 1! 075 | Newcastle-upon-Tyne E. $ Ord... o| a $12 | Man Sent 
Dublin United .......... », 5| 69791 4 453] 22 | 124305 3.16 | ..| Do. 5psrCent Pref....... esee H—4 15 7 0 u 
. Dundee Corporation ..... » 3| L39|- 35| t3 dem [p 219 | st, 44%] Do. 44 per Cent. Ist Mort, Deb. ....-- 100 —103 | 4 7 0 " 
Ets Ham Council «secus 2) 6 1,225 + 285 | 810 10:199 h a St. | 29/7 Do. 5 per cent, 2nd Mort. Deb. Stock.. 101 —104 | 4 16 0 us Aue 
Eee Goporation’ 200] no él 33 f lio | 225 [f 20] RP ER | Bor etum Pit m. Mori.: 1094198 $ 18. & | aprii o 
- vig UIT " ; 336 . /o na 0 . el. "PPP" T 
Glasgow Corporation ^ 6|2222 | + 1,199] 1 | 22232 |i 1,199 || 10 6/0 Notting Hill E. L. Co. 6% Non.Cum-Pref,, 9110) | $14 2 i 
busco kt me S ake | 3 2,821 - e| Š 2o Oxford Electric Ord D ERHUUS ese] 858—645 1511 O| March 
Halifax Corporation ..... * 2 3.131 T a 9 E 5| 7/0 | St. James’: & Pall Mall Elec Ord SN teres 5 —] 4 1 0 | Mar, Sept 
T Hann Ele.TramsCo..| , 3| 1385 E 36 20,690 |+ 1,416 23e bo wort ocu ES 6 9 0 Fe Aut 
" g n STD cu ee ee ae H 07 j ey Ea qi. x i £g 
r Huddersfisld Corpn...... di d d EC rt haer SU AT | south London ERES OE ORA All Sa | 1 6 Jem July 
he Hull Corporation ........ ” 6| 3325 22 10 23,431 |+ 2457 | sel s% | Do 5 per Cent. 1st M a st ck(ired.) | 99 —102 71410 pril 
Word DistrictCouncil,,..) "7 &| 3325| + 228) 19 | 947 t 2] 7 77 | south Metro, Elec. Lt. & Power Go. Ord.. AE |. pd . 
Ilkeston District Council.. ^ 3 156 | + l6 9 4438 |+ — 545 1/0/82| Do. 7perCent. Ist Pref y Meu d&—1Iki5 70 Feb, Aug 
Ipswich Corporation eie ái e| 398} + 131] 10 vee H a St. 44%) Do. 4j Ist Deb. Stock (red.) .........| 97 —100 | 4 10 0 pe Auk 
rc a » oe tric u ply Ord. actototots À&— E r 
Kilmarnock Corporation . - 979| + 285| 10 | 14451 | 88ll Sz. | Do Spsrcsnt April, Oct 
me Trams Co...) y 4| 1E Umm] 28 | «ES [v se | St] iie De th perCent tat Mort Dae. | a3'—ae |5 4 6| Aii Ot 
a | s 2| Q6 + 319 | 22 | Sm [E anus US, PR Woxetena e kis Gor ses | UNO | d Oan 
(i Leister Corporation -2| 7; E AE RN T E EE JU | Westminster Elec Sup. Ord rss SM 512 9 Mas EE 
bs Lincoln Corporation. (cl. LM 74 | 34 | 3 2446 |+ 112 S 2/3 | Do. 44 per Cent. Cum. Pref........... 5—St |4 5 91 Jan’ To 
ax Liverpool Corporation... . ` | 4 ne da d» : : " 
SEE - C |  °9) iial p ase | IE Ip ding oce ana tramways, | 
>: nog VoiwynDay vs f : i ss z 
us | London County Council . . May 27| 43,7762 | + 1.132 8 | 360.0 : 1 0/6 gn Pees Ont Cum Piet dd ary 10 0 i 
| London Elec Ry. Co.....| June 6| 14220 | + 1800 | 23 329118 H 12.00 St 44%) Do. 4} Ist Mort. Deb.Stock(red).... 70 —75 | 6 Ü eee July 
| Lowestoft Corporation ... » 5 9,692 | + 2,6604 | 23 136,454 |+ 4,057 3 Alo pump Power & Trac. 44 Ist Deb. St... 844—864 | 5 4 O0 Jan, "July 
so lamtia. y S| ORe a R | Vee |E ST T fe Boiol Traman E zar e 
n" | Manchester Corporation . . m X Pa s a" . bee E Pe csessosesososos’sov CE 5 9 9 m 
ney Rallway vee "  §| 18.9191 e2] jj | wks jt 5719 | St To | prtisntisctrctrsctone%PLOrd Norem 14 mie |> 18 À | Feb, Aug 
topolitan Dist. Riy....| » 6| 13638 | $ 332 | 23 | 302604 |t 1249 || St z: | Do. Def. Ord. St one ee nem 45 T |. Junes Deg 
Du tong Ralway » 5 | 11,656 | + 2148} 23 | 203,243 |+ 4/879 | St, 630 | Bo. Sper Gent. Cum. Pref. oett | 861-914 | 6 i 0 | Feb, Aug 
a n Corporation NEN oe ee oe ee ae ee | 0. . = hi is 2 EATCl..- nns —u A 
wcastle-on-Tyne Corpn. nee i 5430 n At lo Dra et Te St Ton De. "n er Ind DEO Sek DM | 2 ho! 219 3 | April, Oct 
| Newport (Mon.)... arri 6! S43 | + slo | 52316 | 5212 || St | 487) „Do. 4b Per Cent. 2nd Deb. Stock... —80 |512 6 | May, Nov 
4 d Northam : 2» 1,042 | + 324| 10 8219 |+ 1.000 K entral London Ordinary Stock ........ | 97 —62 417 OIF 
Oldham Corsonrerations , 5| 799| + 217| 19 5743 | 257 | St | 4 % Do. Gtd. Assented Ord. Stock........ B2—84 415 0|» Aue 
De Perth (N.B.] Carota io. a 7 2,288 ER 142 11 24,949 + 1,830 ay | HO De Head Ter seh Lm 68 —73 9 10 O Feb, Aug 
Perth (W.A) Elec Trams) 0000] ttf ott (on fe) c APSE 486°) Do. Qu. Assented Pref, Ord Stock 1) 84 Tae? 443 Qi 7 
i rtsmouth Corporation. .| , 6! 3002 ''482 | IC ^j | St. 2% | Do. Deferred Stock ... : “Tl 40 —45 PR E 
Preston Corporation ..... '" 8 1.162 T 10 22,887 . t St. 4% Do. Gtd. Assented Df. Ord. Stock .... (4 9 0 Feb 
| terhamCorporation ..| " 3 | P42) + 284 10 203745 "ied s | Do Gee Aseo DF Ord Stek oec 80 —82 |417 6|. .. 
ord Corporation... = 181 16249 5 192010 30:1 5225 1L. "987 JSt | 596 City & South London Rly. 5 per Cent. AMETS 4 1 O Feb, Aug 
ʻi SetedComoraton....] 2 3| 88e | + $5.02) 22 "mom [4 860.905 | st so | De gega NON 9I 4 5 6 0 Eb Au 
| ` re Trams ........ , n . ; St 5% Det a tee LA z ab, ug 
fiMetopelitan Tramways) ” £ $12202| — $36 | 22 |$275,845 |+ $9,671 St 35? pm Mise 897392 (8 8 6 Feb, Aug 
Southampton, ........ | o7. 31] RSE $2) 23 | 29905 |+ 6673 | St| 495 | Do. 4perCnt, Perpetual Debi... | 86 D Vu aoe 
m Southend Corporation....| y 3! 1,424 E 921-303 729195 Ie 1148 | 10s! .:. | Hastings & District Elec. Trams Ord... Kc pau Man Po 
Hx i yb'dge,Hyde,&c. Jt. B] ” 6 '949 ! i 1, 7; Do. 6perCent. Cum. Pref........... es E a mp 
Plana i + 137] §10 7943 l+ (319 EC . ,G per Cent. Cum. Pref........... 1$—:3 18 7 O | April, Oct 
derland Districts], 7| 888] + 350 | i0 | 16370 |- — 89 | jo 64» | De. oper Cant Pret DIIN |o cel 19 46. Ma EI 
on Cor > a [1 P sý EN x P e we SS or 0 Se A ICI... er nnt orn ! ar, pt 
Tyneside Tram Co. ee AE M E 1,652 |+ — 204 Se ju poema alic Qum clic dg pur 
| WileyCorpraton....| ;, & Leal | X. 1,201 fa | 1262 lt 1194 d st! 4% | Do. 4perCent.Deb.Stock -......... 73 —b 526 n qus 
EU r ti IP A Ld 2 7] L : :- : - of dd M QUI n + an, uly 
| Warrington Corporation.) ” 4| |i i 55 | 1427 [E 7B se Se | kana Oe Tren Porn Dab Sic, SP | 242 8 Feb, Aug 
7 Woa ee ann, me 34] r N N aE |B- 4475 aO rendon Pian Ra a SIT 3 Aai 
a ewe WR mam] "o S| p| $3) a | i025 | Taol 3t] 462 | Do, Apercont. Protests, 70 —72 | SMO 
P la) These comparisons are with the corresponding oevicd lisroeir o Berti electrical, || or | 4e? | London Unit-d Trams 4% Ist Mt.Db. St | 56 —60 | 6 13 6 | Jan, July. 
p. t Includes omnibuses started pon eee last year. Partly electrical. i St. | 4 21 Mersey Perp Deb. x6 ex va | 72 —77 15 4 0 j r 
4 r iore pi Minus 2days.  $Minus3days. {Plus || St. | 4495] Metropolita Elec. Trams 4$% Deb. Stock 87 —90 5 0 0 jan ur l 
ErsereicAL FEDERATION — The traffic pen ts , St | 5% | Do. 5 per Cent. Db. Stock........... 851—884 |512 6 : Tuy] 
ptson the tramways and railways} St. H^ Metropolitan Railway Consolidated ..... 33-401 |4 8 O| Feb are 
, 


e 
£39,585 , (decrease £3,421). The omnibus receipts were ,£14,398 (increase 


ase for he. ww ‘were working both last year and this year the 


Owned by the tr 
A) were eyiapanles included in the British Electrical Federation for the week ended 
). l U | 
* No allowance has been made for azcrued interest or redemption. ~t Ex Dividend 
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ELECTRICAL COMPANIES’ SHAKE biol 7 o s 


Price ,*Rare DIVIDEND 
- Wod., PERCENT. "py 
rice * RATE DIVIDEND 2 ae NAME. » .Junei10 YIELDED. ee 
— - | Wea, | pee cen. ' DUE. UN — sm | ME s. a. | 
- S Y1ELDE E "zu T. pi a ` . 6 eo 
g LAST : NAME. | Joneio Yirpgs.| . | ANA NOOO rie NN pacco e eo ta n 
a PEND GENIUS Continued | £ s. d. b, Aug | 100 $2 | Amer. Tei 000 4 per Cent. E o E 400 s 
iod AUC MERE UM ramways— cor n" » | 410 O| Feb, Au o | Do. Ii londe 1936-0 ccv: Ku 16 O Mar. Spt 
. |. | Electr Railways and Tram, ds i a as eal E 402 Do. Apu ce Mt. Db. Stk, 102—104 S ues HANE 
St. 2925. Metropolitan Cent. Preference... «ee 79 -—8l 4 c da Aug St. | 5% i A hOÜÉ.esseséezssstssaesxe 851 —90p 910 3 ! o 
St. |3 %| Do. t ier Cent," A" pene Utt 379 —80 |4 he e ME July 3/0 Cn Telenhone 595 Ist Mt. Con. Bds... d 6 7 19 | - n i 
St. 3}% Do. 3) per Cent. Convertible oe Uu 8 —8 | 3 6 | Jan, July Gf | Monte Video Telephone Ord... «ORA 6 2 May, No 
St. 34% Do. 31 pe Cent. Dabenture Stoc NERA 86 —88 3 19 | A 1 0/7% 5 per Cent. Pref....... enm fa 931 —10c 1 4 9 | se. 
| . 3b per 8 AU Dob. Stock ...- E is Feb, Aug 6 Do. pe 5 Gen.Mt. Bis: 4 9 O April, Oct 
St 31 Do. S pet aaa OH ud BET p 4 V Febe Aug : 44% ntl LO iade Nae ees ASL ie Apel n5 
n : Metropolitan l E E EE A M Mie ! 1 1/2: rlental «nnm Prat au caves E iy 4 9 0 Jan, uly 
St 41% Do A red Exi, Pref, (Int S d ce | A ny |e! 2d Do: De Cent Red DIE. Stock rrr e 054 10 D Jan, July 
2 b s an, a: . AA DE Jj. 7 j 
St 34% D Und Elec. Rlys. Co. of rede gen prd i 1 O Jan, July [St $9 Telph. Co. of Egypt 41^ Db. Stk. (re es 576i 3 5 à | Jur, Dee 
| | per Cent. Consoltd. Rent-c- 7 —9? S:p St_ 4bo ited River Plate Ord. ...... ee 51 —5i i4 
St. 3% Do. 3 C. Midland Rent-charge. . — 86 | 4 13 o | Mar, July 5 5/0 pon i 5 per Cent. Cum. Pref. .... eee 99 —101 4 9 O Jan, July 
ei 4$ E Eon Stock 4 per Dent tock sss 138 S Laa o July | > 44° Do. 44 Deb. St. Red. een | | 

t ? Yi er Cent. Perp. Deb. » DA 93 — P a il, Oct ’ : ' 

Št | 6% | oe 2 Cent. Ditto .-..: cb MCN spon 8H 4 | E Aug . Financial Investments. | —43 6 9 8 Jan. July 
St 4% ieot ries Electriz Traction e. ap | HEr | f p 0 , May, Nov Elec, & Gen. Investment 6% Cum. Pref. ol là 560 PPM 
| qp Bid. fPotte Cent. Cum. Pref. ... een 811—841 | , 5 3/0 eC, & oen. P ono des MIO i M 413 6 Sp.DcMrJu 
Do.* 5 per sent wee Stock essai ; Globe Telegraph & Trust .. ismww eR mei il Cct 
B d Do.: 4} per Cent. e per Cent., 66 709 5 14 3 Jan, July 10 2 | Do. 6p*r Cent. Pref. eru Dt 126 — 129 413 O0 | Apri 
St a8 S. Met. a (Reale ees db-3b 7. x: 't i00 69; Submarine Cables Trust (Cert.) ..- | l 
i Deb. Stock s.s.s... ^ hares... «es 0; 4 80 10 : . ! 
|. | Undergd. Elec. Rys. Lon. "* 100 —10z 6 » iil and Foreign Electric At a 

T : er Čs ds «eere rs —117 |5 2 à loniil a | 
c ajès B eir Cont Cm, In. Deb. Coup 13) I9 612 6 enc | RAI aN. Tramways, &c. | 4g-5 418 0 April Oct 
St. | 6% | g a Cent. In. Bds. (wit WP? 1—1 | P 2 tine 594 Cum. Ist Pref. ..-- oo a : ; 

ó; Do. 6perC : ams, Ord. .... A: 6 é 0 z Anglo-Argenti: E A pas ones i^ 93 | 4 4 0 June, Dec 

; 67o Yorkshire ERI p pons DEUDA ns 5 2 0| Jan, July 2 25 Do. 54° Cum. and Pref. Rata a | M 441600 

52/6 |. Dose Peer Cont. let Debs: «edocti | l -AY 5.415. E es sue eae pi 530 
stia Do. 4) oru ee | A ib. i Do i na Fm a E Jan, July 
l s Electric Manufacturing, | B-B s is : ` April, Oct so | Auckland Elec, Trams, 5% Db. (red) -- sch | 5 10 0 a. 

icity Meter Ord.......-- etn a , 0 ; e s. Drd, «+> y—5p 1434 

1| 1/4t iir d (o) eee gel la 5140 z 2d tbo, Gest CERE CUR x E 100 —102 3:5 10 AC i 

-| Do. SE wes 964 waters p m oe 5 2/ Sb. ent. Db. Prov. Certs. ...- ^ —114 > No 

109 3% acm Hic Telephone Mfg Por Orde iare "c ee ae eee eel phish Columbia El Rly. Df. Ord. .....-. cam 512 0 May, V 

lo 77, | "Do. * 6 per Cent: Cm, Pf. «eese 2-34 5 4 p 0 p. Pret Ord. Soeke dataran 101—107 Jan. July 
Do BEL UE urs 70 i» ^ 6% oes ee f. Per. Stock ..---- —109 410 0, April, 

ie | Babcock & Wilcox Ord. «enn iii | à 18 O0 | Mar, Sept ' E Do. 25 RUD Mort. D bi uotis Hi =n 412 0 | Jan, July 

p 1 0/73 | Do. B Transformer 6%, Cm. Pf: .. of by 5 1 do July, Feb EC Do Vbi d Debs. et eh | 944-964 4 : k | Mar, S rt 
| fic.) British i etd & Helsby Cablss Ord... 5j— 6i | 4 14 O | Jan, July 44^ Do, 4} ?, Perp. Con. D:b. St. .....- 6. S$9|-—1011 4 18 | : 

5 9/0 Beat Pref. cesis Deb (red). 101 —104 | 4 2 i Jan, July | uo Banek Ayres-Lacroze Trams Ist a ae 714 0 | Feb, Aug 
..9 3/0 : er Cent. 1st Mort. Deb. (red.). 02 —105 | 4 Ns -| o enos Ayres Port & City Tram, l:t D:b. 73 —78 ` Mar, S ct 
St; | Do . Sper Cent: Mort, Deb. Stock... 102,105 415 9 | Mar, Sept | St) 6% | PER sss iiie ss] eb; 918 0 Mar Sp 
ul British L. M. En AVL Ts MED. us l 530 Fob, Aug 5 7/0 caer TCU Pref. A 22 Bey 4 10 O: Jan, July 

y itish Thoms'ri-Hous Cent. Pref.:. m | = i2 Do. oper Gent. vum. ped)" cues = 613 3 Z 
St. 44%! Britis Westinghouse 10 per Cent. Fre’... op 104 5 15 6 i 5 2/6 1 Do. 41%, Ist Deb. Stock (red.) ti 0 , F,My.AN 

2 2/0 | British j it. Prior Lien Dos. (red.) . —7¢ 5 5 6, Jan, July ~ ARO - COPI Tram Shares ...... en 53-54 (412 in*, D-c 

; . 6 per Cent. sck .... 74 — 70 0 ie Cap? Electric 1904)Sh. vie '4 16 | June, 

100, 6% | Do 4 per Cent. Mort. Deb. St2c 82 —87 |515 Pt Le "ity of Busnos Ayres Trams Co.( 9/ —98 O May, Nov 
St. 4% | Do. 4 p2rG Co. Prior Lien D.-b. Stk. 857 | 718 O | Mar, Sp 5 1/3 | wity er Cent. Dib: Stocks ect eset | 91-95 55 | ; 
St. | "m aen ae p Ist d We Tides ef —35 Us 7 D | (s juy St. | is TE & Ltg. 5% t s O0 ks A i k $ 6 | Feb, Aug 

t. /o ` rpetual 2nd Deb. Stock .....- 113—121 ' Tul o? | Havana Elec. Ry. Con. Mt. 5% $1, Tee 
St. five! Dender sCable Con. Ord. xd and bonus 11-120 |6 £ 9 Jan Jub 5% | Ha Bd p. | Juns, De 

: 19/0 cel Can Pref. D. bs. (red.) 97 Zid a 8 0 May, Noy . o hind ene Tama Co. 5 per C.nt. Ist 831—871 514 0 | us 

5 2/6 Bo. Cont. Ist Mort. D:bs. (red. 1-2} 8 ay, 100 5% j fe ee er ae v | 

X 44 per Cnt. Ist 21—2 Mort. D-bs. Hi | Jan, July 
Si M Castner lier Ala Gas ecg UTILE MENS be Trame E m MM 

| 4) per Cent. Is S Pu = il. Oct o; | Do. SperCent." A Deb. x tit 4 $3. July 
St: 44%) Do. ad Electrical Co. Ord. ......-- i 1617 O April. St. 5% O per Cent. “B” Ditto... laek 4 July 

] 9d. C GipnalQD. eresvuesrir eas AED 714 O April, Oct et as Do. Ie Trams Ord. iuwexdek s yl à 52 oO Jan, July 

| ed. | Consolidate a f. A E is sa 0/7; Lisbon E = k ami Pref, zer kv 7 +w 500. Jan, 

(d s EM S per Cent. Ist Mort. 83 —85 | 5 j4 5 | Tar Pd i 0/7! D EU REC ee uas] PLC 5 E 3 je me 

BO Eee aang DIM = 6 | ?P St 5% : 2c T 6*, Cm. Pref. .....- —103 ! Tan, Jul 

Debs. (red.) ... i^ - S.pt 6 | Madras Elec. Trams 6% .. 101 3 0 Jan. July 
AD i rr & Co. Ord. wee enn n i-i 0170 dx 5 3/0 52% Deb. Stock ..... e SEN 78 —81 6 Fet, Aue 
dodo "oper Cont En c ed Edi ! Pug e | Feb; Aus | St. 5% Manaos Trams & Lt. Co. S^, Dabs. cess 9841006 4 12 C iP ae 

1 0/75 | Edison & Swan United "A" Sh.) (£3 pd. Q— |: Oo) ons De | 1007275 Manila Elec. Ry. 1000 Gold Bonds .... 98b 74 4 là 6 Mar Spt 
RD Dee MER NAI M ME 2-6 eit 6 Mr sp 100 $i | Mexico Tem NL CBS S. 7 —8 5 80 Ja July 
$t 4% | Do. E Cont. 2nd Deb. Stock ....-. a -h 8 6 9i July 1-599 | Pa o ED vr. Nort Bis M NE j | Feb, Aug 
SE E A a cen CG. ricette i—i i6 4 6, Jan, July $00: bri De e nea serate di poterit 98 —110 410 0 Feb, A 

1 6% Pu red t. Cum. Pref. «aereis 77-8) 500 | Jan, July e 4)", Montreal St t Nos. 601 20 2200)... -- 411 0 Pu 

/ 'r Cent. Ps eS — t. - :bs. (1922) (Nos. 601 to 2. 97 —99 

| 7% '!Do. 7p re nt Perp. Ist Mort. D. bs... 5--10% 514 8 June, Dec D.bs. (19 > 4.600)... ee 

a ent. . 10 10 f » i : (Nos. ] to 4, o i July 

zr Hi | Coocral El:ciric 62o e i cs MEC ^ s o Es pus St, bs eee s Trams. & Supply Co. 6% 5 -5 ; E H y July 
| M : A 4 pir C?nt. Is Or dd UMEN 144-- - , > " Pt. p S A 95 — - F.My,Ae. 
St 4 HO. Tels Works Ord, ceci e en 44-5) 4 7 9 Pad a ae Do das Ist Mort. Deb, Stk. «een T2 19 0 | Apl., Oct 

S s Do. 4bperCent. nM c fuco ^ o í | p Aug | St. at Rio Janeiro Tram, Lt. - P. Co. ees | 99 “10% 4 19 O uns De 

“i 44% tDo. 4j per Cent. 1st Mort. D: ks Ord..  94¢-~103 " 100 S Do. 30 yr. Gold Bon Soto SE 39 —9 ) 3 
ir) "tu no n UE i. paws S CNN : 2 0 | April, Oct ed] za | Do. is E Ro pd | "s 69 | 510 | June, Dec 

10. 5/0 e Cent. Debs. (red.). seses. id et Me bole 100, $24 | 520 Paulo Iram Ist Mt. 500 Db. ...- —100 5 0 0 | Feb, ALE 
Moo AD endi Ele Conyac S comode MEE En Nov d TDs SPICE e SIUE. 92 —99 411 0, Feb, 

1 .. | National Elec. Cons th & Co., Ltd., Ord 22 11 | . May, Nov (e| 259 Do. 5p:r Cent. Perp. o Ster, Bads.. Ls 
^] i. . Richardsons, Westera TRONY eaa o Gel fan hay betel 2 Ry. Co. Ist Mt. 44% Ster. 

i .o Da. ries en D Stock .:.. os, | [MM ard 100| 44 A rin j !y &c | : 

p : er Cent. rerp. D:D. is = 17 : ici : i B 
Pis Silex Conduit er Cent Cum Pri S6 09.4 9 0| Jan. July Colonial & Foreign Electricity Suppl YET i gar, sa 

2. L5 inten. á 9 iem i L - X eose g 

A2 ace | Up sees D-b. Bonds (1929). ... Ms 700 ae 5. 3/0 | Adelaide Elec. Supply Co. 6% aes ES QEON | mu H 2 0 | au" 
uf ie | Vickers, Sey acount Prefekencs ca id : i3 ^ 3 st | 507 ips. ED 6 cin Bet seere os _97 4 12 4 Jang l 

1 0; Dp Cont, non-Cum. Preferred... ps —95 |4 4 3) June, Dec Io o Do. 4Y per Cont, Dab. Stk. Se ck .| 100 —102 : |4 3| Apl Ot 
St 5x | Do l 1 Cert. Ist Mort. Db. aan ee '034—105) 4 5 9 | June, Dec ee 440 Do. 5p:rCent. ty o Db. sto f 23- Pt | 414 3 fie 
St: 4% d zr Cent, 2nd Mort. D^b. (red.). 103 —105 ,4 15 3 "s p: Calcutta Elec. Supply Ord........ «s | 95-2 8 0 ; 

100 4p% tDo. dipae ard Mort. Debs. Scrpi. | cae |714 5 ; DBO ye ei am Prel, sida Beds D BIT 8 80 
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The I.M.E.A, at Birmingham. ij 

In writing in future times of the history and doings of the 
Incorporated Municipal Electrical Association it will be 
agreed that the first Birmingham meeting was one of the 
most successful ever held from whatever point of view it was 
considered. The welcome given by the Lord Mayor, the 
City Council and the Entertainments Committee of Bir- 
mingham and by the municipal representatives in Coventry 
and Stratford-on-Avon, in the names of their respective 
citizens, was right royal, the hospitality itself was of the 
highest English standard, the weather was summery, and 
even such mundane things as presidential addresses, 
Papers and discussions were of a high class. On Tuesday 
the meeting opened most successfully with a welcome by 
the Lord Mayor. We wish other municipal officials would 
take a leaf from Col. MarTINEAv’s speech, both as regards 
its matter and its briefness. As we prophesied, he insisted 
on the importance of Birmingham in the electrical industry, 
but he was too wise to teach members their business, or 
what he conceived ought to be their business. Mr. 
Cuatrock’s presidential address is referred to at length in 
our Leading Article, but we may say here that it is teeming 
with important controversial and uncontroversial matters, 


and the proposer of the vote of thanks to the President 
no doubt voiced the general feeling of the meeting when he 
said that the address would be studied by members of the 
Association and referred to by them in years to come. Mr. 
VIGNOLES’ Paper and the discussion thereon gave rise to the 
interesting suggestion that a Central Advertising Committee 
should be formcd for supply publicity purposes, and to a 
somewhat acrimonious discussion between certain delegates 
present as regards the ethics or otherwise of applying the 
so-called profits of an electricity undertaking to the relief 
of the rates. We refer to the first of these questions in our 
Commercial Leading Article, while as regards the latter we 
need only remark that our view has always been that the 
first aim of those managing a municipal electrical under- 
taking should be to secure financial stability ot the under- 
taking. When this has been done and is in a fair way of 
being maintained, then the tariffs should be reduced pro- 
gressively to such a level as to ensure that the so-called 
profits are almost non-existent. From the temper of the 
meeting it is evident that this view is also held by all the 
engineers and most of the delegates now attending the 
Birmingham meeting, while those who hold the opposite 
view are beginning to be a little uneasy as to the rectitude 
of their faith. For our part we hope they will soon be 
converted. 
an 

THE Witton works of the General Electric Co. form a 
fitting setting for an entertainment such as was given on 
Tuesday afternoon. As our readers know, the factory 
buildings are surrounded by extensive grounds, and over 
part of these the members present spread themselves to 
enjoy the sunshine and inspect and ride in the electric 
vehicles which paraded in front of the works. An account 
of the principal features to be seen at the Witton works, 
together with a list of the electric vehicles present on parade, 
was given in our last issue. 


ausum iiss 


AT the Coventry meeting Mr. S. E. Feppen dealt with an 
engineering question in his Paper on the “Design and 
Operation of Modern Boiler House Plant." There can be 
no doubt of the importance of this question, especially as 
regards the attention that must be paid to coal handling and 
storage, particularly on economical grounds. Mr. Feppew 
thinks it is the most important part of the power house. 
There is still a great deal to be learnt in these directions, and 
Mr. FEDDEN in his Paper followed Rosa Dartle’s historic 
example and asked for information. "This he got. Mr. 


-—o = 9 wee oe 


426 | THE ELECTRICIAN, JUNE 19, 1914. 


FEDDEN also seems to think that, as regards boiler house 
design, the plant installed is, as he also stated in the case of 
mains, always too small. The discussion on this Paper 
stuck more closely to the point than was the case on the 
previous day, but there was rather a regrettable tendency 
on the part of certain manufacturers’ representatives to 
“ puff" their own goods. We cannot help thinking that 
this is not business, and our idea on this subject is confirmed 
by the attitude of the meeting towards these speakers. The 
discussion generally gave rise to the conclusion that the day 
when all boiler house problems will be solved has not vet 
arrived and that those interested in steam-raising problems 
still have work before them. We heard Mr. WorDINGHAM 
and Dr. FERRANTI speak on the question of gas-fired boilers, 
the one with his proposal for the amalgamation of gas and 
electricity supply in the background, and the other coming 
forward to state that the millennium when this will happen 
is not yet. It was pleasant also to find at least one resident 
engineer taking part in this discussion which concerns his 
work so closely, as it shows that the staff of our electricity 
supply undertakings, no less than the chiefs, are fully aware 
of the problems that must be solved. This recognition 1s 
one of the first steps towards solution. 


=a 


A NOTABLE contribution to the discussion was made by 
Dr. H. Gervis, of Brighton, who protested against the 
tendency of municipalities to underpay their scientific and 
technical employees. Such a protest coming from such a 
source is worthy of the closest consideration. We have 
alreadv referred to that subject generally in a recent Leading 
Article, and we need only add that municipalities would be 
exercising the truest economy by paying members of their 
staffs an adequate salary. This would mean efficiency, 
which, after all, 1s the truest economy. 


— q 


IN his Paper on tariffs Mr. J. H. Bowpen dealt with this 
thorny subject in a broad-minded way. Of all the Point 
Fives Mr. BowDEN practises the tariff to which least excep- 
tion can be taken, and therefore his opinions must carry 
weight. He expresses abhorrence of the assessment (rateable 
value) form of tariff, with which view we must confess we 
sympathise, and he proceeds to elaborate a tariff suitable 
for tenement buildings fitted with prepayment meters. 
This depends upon the maximum load of the consumer’s 
apparatus, and is open to the objection that the value of 
this load is not known accurately without special apparatus. 
Therefore, it depends, to some extent, upon faith in human 
nature, and for this reason may—we think wrongly—be 
condemned. The subject, however, is too large for more 
than passing comment in these notes, 


— o ia 


The Royal Society Soirée. 

To a large extent the Royal Society Soirée last Tuesday 
evening was a reflection of its immediate predecessor, but 
there were, nevertheless, a few novel features of physical 
interest. Among these we may mention the X-ray tube 
due to Dr. W. D. CooLipGE, of Schenectady. This has 
already been referred to in our columns. [t differs from 


| 
exhibi.ion of the Physical Society. 
and Science. 


the standard form of tube in that the discharge 1s carried 
not by a certain amount of residual gas left in the tube, but 
bv a stream of electrons shot out from the surface of a 
heated tungsten spiral forming the kathode. The vacuum 
is extremely high.. The chief advantage of the tube is that 
both the hardness and intensity of the X-rays produced are 
in complete and independent control within very wide 
limits. Mr. W. M. Morpey showed a new form of electro- 
mechanical movement for electric clocks. This consists 
essentially of a small single-phase motor having a short- 
circuited rotor, the spindle ci the rotor being coupled to the 
balance wheel. Mr. Morpey also showed a mode of com- 
mutation, using a mercury trough. Dr. E. E. FOURNIER 
p’ALBE for the first time exhibited a working model of his 
type-reading Optophone, devised for the benefit of the 
blind, which was described in our columns some little time 
ago; and Lieut.-Col. G. O. Squier showed his " wired 
wireless " apparatus which was exhibited last year at the 


THE Roval Society's Conversazione affords an occasion 
for a diatribe in “ The Times " against this Society for its 
treatment of women. We do not deal with the Suffragette 
movement in these columns, but we think that the present 
communication calls for some contradiction, and we can 
only conclude that it has been contributcd by some woman 
having a grievance against the Royal Society. It is pointed 
out that the guests on the occasion of the Ladies' Soirée 
are merely the wives of the Fellows, and that intellectual 
women are consequently excluded ; and that the Royal 
Society refuses to have Madame CuRIE as a Fellow because 
she wears skirts. Further, a complaint is made that no 
woman can communicate her own Papers bccause she is not 
a Fellow, and the more distinguished she is ard the more 
original her work the grea:er are her difficulties in finding 
Fellows to communicate her Papers for her, and the greater 
the pressure necessary to gct her Papers published in proper 
form. As time goes on her difficulties increase, because 
she becomes dependent upon the vounger men, who, pre- 
sumably, are more biassed. 


Lm s 


WE have no sympathy with out-of-date methods, nor do 
we see that there is any advantage in excluding women from 
the fellowship of the Royal Society, but we cannot accept 
the above statements seriously. Surely the present corres- 
pondent ought to have been sufficiently well informed to 
know that no foreiga scientists are elected as ordinary 
Fellows of the Royal Society, and consequently there 1s no 
slur on Madame CURIE in her non-election. There are, it 18 
true, a certain number of foreign members, limited to 50, 
but it would be no grcat slur on Madame CuniE (assuming 
women were eligible) if she did not find a place among 
those who are regarded as the 50 leading workers in all 
branches of science throughout the remainder of the 
world. Nor do we see why the Fellows should be expected 
to leave their wives at home for the sake of other ladies 
more learned. 
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WirrH regard to the difficulties experienced by women in 
communicating Papers to the Royal Society, we cannot 
think that these are greater than those experienced by the 
many men who are not Fellows. We have no reason to be- 
lieve that Papers by women workers are not judged on their 
merits. In anv case, the Royal Society is by no means the 
only scientific body. There are, for example, the Physical 
Society, the Chemical Society and the Faraday Society (to 
mention but a few), in which there are no such restrictions, 
vei we do not find that women workers contribute to the 
“ Proceedings ” of these societies to any serious extent. 
The kevnote of the present communication, however, is 
probably given by the concluding sentence, which is as 


follows :— 

But let the world never forget that every discovery published by a 
woman represents much more than the same discovery by a man, and is 
a twofold achievement. 


In other words, the work of a woman is to be judged accord- 
ing to sex, not purely in regard to merit. It is not unlikely 
that to this idea is due in large measure the feeling that 
women should not be elected Fellows of the Royal Society. 


iia 


Safety at Sea. 
THE second reading of the Merchant Shipping Bill in the 
House of Commons affords an opportunity for calling 
attention to certain points which deserve consideration in 
the light of recent shipping disasters. When a disaster occurs 
it is extremely desirable that the services of electric light 
and radiotelegraphy should be maintained intact as long as 
possible, for the use of these services for even a short period 
may mean the saving of many lives. Through the Radio- 
telegraphic Convention and the International Convention 
on Safety of Life at Sea, the continuous working of radio- 
telegraph installations up to the last moment was secured 
by stipulating that ships should be equipped with an emer- 
gency installation having an independent source of energy, 
capable of being put into operation rapidly and of working 
for at least six hours. In the case of the electric lighting of 
a ship there is no corresponding provision. Unfortunately 
it is much more difficult to provide an emergency installa- 
tion for lighting, owing to the greater power. The lighting 
of the whole of a ship would be out of the question. Some- 
thing, however, might be done to provide emergency signal 
lights, deck lights and main corridor lights, all of which 
would tend to minimise panic and enable operations to be 
carried out effectively. Something has been done in this 
direction, we believe, in providing small oil engine sets 
carried on the upper decks. The objection, however, to 
this arrangement is, that in a sudden emergency there 
would in all probability be no time to run up a set of this 
kind. The only safe course would be to provide a battery 
of accumulators, to be switched into use from the bridge at 
any moment. This would not be a very acceptable solution 
from the engineering point of view, for a ship is not an ideal 
situation for a battery, which, moreover, would probably 
be neglected ; nevertheless it is worth consideration as pro- 
viding an effective weapon in times of sudden disaster. 


The Output of Accumulators. 
IT is unfortunately a very common error to state the 
capacity of a battery of accumulators without any reference 


to the rate of discharge. As a safeguard, a voltage limit is 
commonly given, but this, of course, only applies to one 
particular rate of discharge. If it is given, for example, 
for the one-hour rate the figure is very far from being applic- 
able to the ten-hour rate. In the unusual case where a 
battery is discharged at more or less constant current the 
case is quite simple, but it generally happens that the load 
is fluctuating, and in many cases the rate is very variable, 
as for example in cases where batteries are used for peak 
loads. In such cases we have a variable current and conse- 
quently also a variable limit. This introduces a com- 
plication which makes it difficult for the battery attendant 
to know just how far it is permissible for him to carry the dis- 
charge of his battery. To remedy this difficulty an ingenious 
instrument has been designed by Mr. R. RANKIN, and is 
described elsewhere in the present issue. It is provided 
with two pointers, the deflection of one of these depending 
upon the current flowing, and the other upon the voltage 
per cell. When these two pointers coincide the battery is 
completely discharged. Such an instrument puts the 
matter upon a very simple basis, and should be of consider- 
able assistance to the battery attendant. 


———————e-—G- UE up —————À—— 


* Faraday House Journal."—VWe have received a copy of the 
Summer Term number of the * Faraday House Journal," which, 
as usual, contains several interesting sketches of men, well- 
known in the electrical world, who have obtained their training 
at Faraday House. A description of the Brush-Ljunsstróm 
steam turbine and an article on * Power Transmission from 
the Farmer's Point of View " both form interesting reading. 
Other features mostly deal with Faraday House topics. 


Royal Engineers (T.F.)—Lieut. Humphrey R. Pelly has 
resigned his commission in the London Cable Signal Company, 
London District Signal Companies, Royal Engineers (Army 
Troops). 

Joha W. Bailey (late Cadet Lauce-Corporal, Exeter School 
Contingent, Junior Division, Officers’ Training Corps) has been 
appointed Second Lieutenent in the Southern Wireless Signa! 
Company, Southern Command Signal Companies, Royal Engi- 
neers (Army Troops). 


Wireless Direction Finder.—The Royal Mail Steamship 
" Royal George," which sailed from Avonmouth on the 17th 
instant, was fitted with the Marconi-Bellini-Tosi apparatus 
which, in the thickest weather and without the aid of the com- 
pass or sextant, enables a ship to find her position whenever 
she is within a radius of 50 miles of either a fixed wireless 
station or a ship fitted with wireless whose position is known. 
Also, should she pick up the wireless distress signal on this 
apparatus, she will be able to set her course towards its source, 
even though the ship in distress has not been able to give her 
position. A set of this apparatus, which is called the " Wire- 
less Direction Finder," has, we understand, heen for many 
months giving excellent results on the R.M.S. ©“ Eskimo " 
between Hull and Christiania. It is supplied by the Marconi 
company, and will be shown at the shipping exhibition at 
Olympia, in September. 


Cable Interruptions and Repairs. 
Date of exis ad Date of Ropair. 
Latakia—Palura .................- May 20, 1910 — 
Scalanuova—Samos ............ April 21, 1912 — 
Marmariza—Rhodes ............. April 21, 1912 — 
Poulocondore— Pontianac ...... July 65, 1912 — 
Jamaica—Colon .................- June 9, 1913 — 
Cape St. James—Poulocondore Dec. 7, 1913 = 
Tangier—Ceuta ................-- Feb. 15, 1914 — 


Cayenne— Salinas | ..............-- 
Seattlo—Sitka ........... eee 


May 206, 1914 


June 9, 1914 jui 16,1914 
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Electric Vehicle Progress in Boston (U.8.A.)—Since the 
Edison Electric Illuminating Co., of Boston, began its vehicle 
campaign three years ago there has been an increase of 250 
per cent. in the number of electrical commercial vehicles in 
Boston, while the number of electric passenger cars has m- 
creased over 110 per cent. The number of cars and garages 
in Boston on Jan. 1 was 463, there being 208 commercial cars, 
255 passenger cars and 185 garages, as compared with 50, 117 
and 57 respectively on Jan. 1, 1911. The company itself 
operates the largest fleet of cars, although the express com- 
panies have nearly 50 trucks and the coal companies more 
than 20. The breweries also operate more than 20 trucks. 


Properties of Magnetically-shielded Iron as Affected by 
Temperature.—In a Paper on this subject, read recently by 
Prof. E. Wilson before the Royal Society, the author men- 


. tioned that in a previous Paper he had shown that when 


stalloy, in ring form, was shielded from the earth’s magnetism 
and subjected to a considerable magnetising force at atmos- 
pheric temperature, the permeability could be increased. The 
present experiments dealt with the effect of allowing stalloy 
to cool down through the temperature at which it regained its 
magnetic quality when in a shield and when under the in- 
fluence of a magnetising force due to a continuous current. 
Two specimens had been subjected to this treatment, and in 
each case the maximum permeability had a value of over 
10,000 when the specimen was at atmospheric temperature. 
The dissipation of energy by magnetic hysteresis for a given 
value of the magnetic induction was reduced by the treatment. 


Berlin Electricity Supply.— On October 1, 1913, the city of 
Berlin denounced its agreement with the Berlin Electricity 
Works, and since that time negotiations have been proceeding 
as to the arrangements to be made on the termination of the 
agreement in 1915. These discussions are reported to have 
been now concluded. According to the * Engineer," the reasons 
for the city's action were the desire to obtain a larger revenue 
from the supply of electricity and the necessity which had been 
felt for a reduction in the present tariff. As is usual in the case 
of electricity undertakings in Germany, few details have been 
made public, but it is already known that the city is to acquire 
a decisive influence over the composition of the board of direc- 
tors of the electricity works and that its percentage of the 
profits is to be considerably increased. It-is not yet decided 
whether the city will eventually assume entire control over the 
works, although this idea is looked upon with considerable 
favour. In this connection some statistics which have ap- 
peared are of interest. Of the three suburban works, two are 
in the hands of private companies, while the third, namely, 
that at Steglitz, is in the hands of the commune. While the 
cost of producing a kilowatt-hour amounts to a little over ld. 
in the first two works, it is shghtly less than $d. in the case of 
the Steglitz works. It is argued that if $d. per kilowatt-hour is 
saved through the transfer of the Berlin works to the munici- 
pality, an economy of £400,000 a year would be effected on the 
total output of 400 million kw.-hours. 


Faraday and the Foundations of Electrical Engineering.— 
Two lectures on this subject were delivered at the Royal Insti- 
tution on June 4th and llth by Prof. S. P. Thompson, F.R.S. 

The lecturer dealt first with the history of scientific discovery which 
lead to the development of the industry of electrical engineering. He 
said that the whole of electrical engineering rested on the inter-relations 
between the two branches of the science—electricity and magnetism. 
As long as electricity was known only by itself it was, of course, of use, 
but no electrical engineering was possible while magnetism remained 
isolated. The discovery of Volta's electric pile (which was exhibited to 
the audience) led to a certain limited knowledge of electricity. The 
properties of magnets in attracting and repelling were known, as were also 
the analogous phenomena of electrostatie attraction and repulsion. 
Oersted had realised for several years the possibility of some connection 
between these two branches of science, but it was not until 1820 that he 
proved that a wire carrying a current deflected a compass needle when 
placed near it. ‘Phe lecturer then traced the development of this dis. 
covery in the hands of Davy, Arago and Ampère, and mentioned Fara- 
day's " Sketch of the History of Electromagnetism," which appeared in 
September, 1821. Faraday’s apparatus, invented in 1822, for '* electro- 
magnetic rotations.” was really the forerunner of the modern electric 
motor. Demonstrations of this and the further developments of De la 


| Rive, Marsh, Barlow, Ritchie and Sturgeon were given. When ine 
realised the magnitude of the industry at the present day it bee ra- 
ordinary to think it had such a simple beginning. In the secon ecture 
Prof. Thompson dealt more particularly with Faraday’s life. From 
discovery in 1821 of electromagnetic rotations, he gave the der 
scientific events in Faraday’s career up till the year 1831; these included 
the liquefaction of chlorine in 1823, and the discovery of benzol in 1824, 
for which he was made a Fellow of the Royal Society. In 1825 he was 
made director of the laboratory at the Royal Institution, and in 1826 
he started the Friday evening discourses and the juvenile Christmas 
lectures, which have continued without interruption since that time. 
During these 10 years much had been done in developing electromag- 
netism. The principal discovery, made by Arago in 1824, was that an 
oscillating compass needle always came to rest more quickly in a copper 
box than in a wooden one. This discovery and others, such as the 
phenomenon of a copper disc following round a magnet, which was rotated 
just above it, provoked considerable discussion in scientific circles. 
Faraday, who was now 38 years of age and was earning à con- 
| siderable income as an analyst and expert witness, had given much 
thought to this subject at different times, and his great ambition was to go 
on and make fresh discoveries. At great personal sacrifice he devoted 
10 days during 1831 to this subject of " revolving magnetism, and sue- 
ceeded in the course of these experiments in obtaining for the first time 
an electric current by means of electromagnetic induction. From this 
| point Prof. Thompson traced very brietly the development of electricity 
| up to the dynamo-electric machines of 45,000 H.P. at the present day. 


—_—_—_—— 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Mr. R. Rankin contributes an article on * A New Instrument for 
the Control of Storage Batteries ” (p. 449). 

We publish a full and complete account of the proceedings at tne 
eighteenth convention of the Incorporated Municipal Electrical 
Association, which has been held in Birmingham, 'oventry and 
Stratford-upon-Avon this week (p. 433). 


An abstract of an article on '* Combined Synchronous and In- 
duction Motor Loads," by Mr. H. L. Wallau, is given on p. 430. 


We give an abstract of an article on " Transformer Oil," by Dr. 
W. Brauen, on p. 431. 


A Paper on “ Radio-Transmission and Weather," by Mr. A. H. 
Taylor, is reproduced in abstract on p. 450. 


We give on p. 454 an abstract of an article on '* Brush Discharge,’ 
by Dr. A. Vosmaer. 


A short description of the '* Uses of Electricity 100 Years Hence,” 
by Mr. W. E. Milns, is given in abstract on p. 455. 


The Chairman's Address to the Point Fives Association is given 
in abstract on p. 459. 


Companies’ Meetings and Reports.—Meetings of the Underground 
Electric Railways Co. of London and the United Electric Tramways 
of Monte Video are reported. The directors’ reports abstracted 
include those of the Electric & General Investment Co., Globe Tele- 
graph & Trust Co., Imperial Tramways Co., R. Waygood & Co. and 
J. G. White & Co. (pp. 469 and 470). 


PERSONAL. 


In succession to Mr. Chambers, who has retired, Mr. S. J. Motton 
has been appointed superintendent of the Penzance station of the 
Western Union Cable Service. Mr. Motton was previously assistant- 
superintendent, and is succeeded in that position by Mr. W. Stevens. 
Mr. Motton, a native of Liskeard, has been with the Western Union 
for 33 years, and has also done service with the P.Q. Company. 


APPOINTMENTS VACANT AND FILLED. 


Applications are invited for the Chair of Physics at Birmingham 
University, vacant by the death of Dr. J. H. Poynting. Stipend 
£750 a year. Applications by Oct. 15 to the Secretary. 


London County Council invite applications for the following 
positions (vacant in September) at the L.C.C. Hackney Institute, 
Dalston-lane, N.E.: Visiting teacher of electric wiring, for two 
evenings a week, at 10s. 6d. an attendance ; assistant visiting teacher 
in electrical engineering, for two evenings a week, 7s. 6d. an atten- 
dance ; and a visiting teacher in electrical engineering, d.c. and a.c. 
for three evenings a weck, at 12s. 6d. an attendance. Applications 
are also invited for the position of assistant visiting teacher of elec- 
trical engineering at the L.C.C. Shoreditch Technical Institute, 
Pittield-street, N., for four evenings a week, at 7s. 6d. an attendance. 
Applications on forms to be obtained from the Education Officer, 
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LC.C. Education Offices, Victoria Embankment, W.C., by 11 a.m. 
June 27. See also an advertisement. 

A professor of chemistry is required for the Heriot- Watt College, 
Edinburgh. Salary not less than £600. Particulars from the Prin- 
cipal or the Clerk to the Governors. Applications by June 21. 

A chief lecturer and head of the electrical engineering department 
is required for the Royal Technical Institute, Salford. Commencing 
salary £225. Particulars from the Director of Education, Salford. 

A manager is wanted for manufacturing and commercial depart- 
ments of a conduit, tubes and fittings firm. See advertisement. 

An advertiser has vacancies for several junior draughtsmen, 
accustomed to starter and switchgear details. 

A signal inspector, able to supervise erection and maintenance of 
signalling and interlocking (including electric signalling) apparatus, 
is required on the Federated Malay States Government Railways. 
Salary £225, rising to £275, with £45 duty allowance. Applications 
to Messrs. Gregory, Eyles & Waring, 12, Dean's- yard, Westminster, 
S.W. | 

An assistant lecturer in chemistry and physics is required for Aston 
Technical School. Commencing salary £125 per annum. Par- 
ticulars from Mr. G. Mellor, Municipal Technical School, Birming- 
ham. Applications by June 29. 


Prof. Herbert Jackson, F.I.C., has been appointed Daniell Pro- 
fessor of Chemistry at King's College (University of London), and 
Prof. A. W. Crossley, D.Sc., F.R.S., has also been appointed a 
Professor of Chemistry at this college. 

Turton Council have appointed Mr. F. C. Sprigg resident elec- 
trical engineer. 

Mr. H. Love, fourth engineer-in-charge at Hammersmith elec- 
tricity works, has obtained a similar position with Shoreditch 
Borough Council. 

Mr. F. Jackson, of Guildford, has been appointed third engineer 
by Bermondsey Borough Council. 


INSTITUTIONS AND SOCIETIES. 


Institution of Electrical Engineers.— The annual conversazione is 


to be held on Thursday evening next, June 25th, from 9 to 11:30 p.m. 
at the Natural History Museum, London. 

Institution of Civil Engineers.— The annual conversazione will 
be held at the Institution, Great George-street, Westminster, on 
Thursday, July 2nd, from 8:30 to 11:30 o'clock. 


Municipal Tramways Association.—The annual conference of the 
Managers’ Section of this Association was held at Plymouth on Friday 
and Saturday last. The conference opened with an official welcome 
by the Mayor of Plymouth, Mr. T. Baker, after which the meeting 
proceeded to the discussion of the following subjects: ‘* Description 
of Plymouth Corporation Tramway System,” introduced by Mr. 
C. R. Everson (Plymouth), and ‘* Cost of Production of Electrical 
Energy for Traction Purposes," by Mr. J. F. Simpson (Preston). The 
members of the conference were then entertained to luncheon at the 
Royal Hotel by the Mayor and spent the afternoon visiting H.M. 
Dockyard at Devonport. On the Friday the following subjects were 
discussed : ** Workmen’s Return Tickets,” introduced by Mr. E. S. 
Rayner (Doncaster), and ‘Self-contained Electrically-Equipped 
Vehicles,” by Mr. L. E. Harvey (Ilford). 

Institute of Metals.—The autumn conference of the Institute of 
Metals will be held on Thursday and Friday, September 10th and 
llth, at the Municipal College, Portsmouth. The mornings of each 
day will be devoted to the reading and discussion of Papers. In the 
afternoon of September 10th a visit will be paid to Portsmouth Dock- 
yard, followed by a dinner in the evening. On September 11th the 
afternoon function will consist of a luncheon and visit to the Cowes 
works of Messrs. J. Samuel White & Co. 


Napier Tercentenary Celebration.— The Right Hon. Lord Moulton, 
LL.D., F.R.S., will deliver the presidential address at the Napier 
Tercentenary Celebration on July 24th. An exhibition of caleu- 
lating machines, apparatus and books, and of objects associated with 
Napier and the history of mathematics, will be held in connection 
with the celebration. A handbook to the exhibition will be pub- 
lished and also a memorial volume of the proceedings. The sub- 
scription for ordinary members is 5s., and for founder members £2. 
As announced in our issue of May 29th the Edinburgh Mathematical 
Colloquium will be held on the three days following the Tercentenary 
Celebration. The subscription for this is 15s. Further information 
can be obtained from the secretary, Mr. €. G. Knott, 22, George- 
Btreet, Edinburgh. A i 


EDUCATIONAL NOTES. 


Cambridge University.—Prof. Bertram Hopkinson, M.A., F.R.S., 
Professor of Mechanism and Applied Mechanics in the University, 
has been elected to a Professorial Fellowship at King’s College. 


University of London.— Prof. John Millar Thomson, F.R.S., Vice- 
Principal of King’s College, is resigning his chair as Daniell Professor 
of General and Inorganic Chemistry in the University at the end of 
the session. 

University of Manchester.—In the faculty of science, complete 
courses of study, extending over three years, are arranged for the 
university degrees in civil, mechanical and electrical engineering. 
There are well-equipped laboratories, and facilities are given for 
experimental and research work. The session commences on 
October 8th. Particulars of the courses may be obtained from the 
Registrar. 


City and Guilds Technical College, Finsbury.—In this 
college full day courses of instruction are provided in mechanical, 
civil and electrical engineering and industrial and technical chemistry. 

The training is adapted to the needs of various students, including 
students from secondary schools above the age of 15, and young men whe, 
having previously served a pupilage or apprenticeship in works, desire 
to obtain a more systematic training in engineering and chemical science. 
There are well equipped laboratories and workshops for practical work. 
The next entrance examination will be held on Sept. 22. The programme 
of the college can be obtained from the Registrar. 


ARRANGEMENTS FOR THE WEEK. 


INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 


Friday, June 19th (to-day). 
10 a.m. Annual General Meeting at the Large Theatre, Midland 
Institute, Birmingham. 
2:30 p.m. Visit to the Corporation Electric Generating Station, 
Summer-lane. 
. 6 p.m. Dance at the Grand Hotel. 
Saturday, June 20th. 
8:40 a.m. Train leaves New-street Station for Worcester, arriving 
at 9:40 a.m. 
10 a.m. Official welcome at the Guildhall by the Mayor of Wor- 
cester (Ald. H. A. Leicester). 
11:30 a.m. Motor vehicles leave Edgar-street for visit to the water- | 
power station at Powick, after which the party will proceed by 
motor vehicles to the Malvern Hills. 


2:30 p.m. Luncheon at the Hop Market Hotel. 
3:48 p.m. Return train leaves Worcester, due at Birmingham at. 
4:45 p.m. 


SATURDAY, June 20th. 
PHYSICAL SOCIETY. 

Visit to works of the Cambridge Scientific Instrument Co. 
leaves Liverpool-steet 9:10 a.m. 

3:30 p.m. Meeting at Cavendish Laboratory, Cambridge Univer- 
sity. Agenda: Papers on “ Production of very Soft Röntgen 
Radiation by the Impact of Positive and Slow Cathode Rays," 
by Sir J. J. Thomson, O.M., F.R.S. ; ‘‘ On the Homogeneity of | 
Atmospheric Neon," by Mr. F. W. Aston. The following appa- 
ratus will be exhibited and demonstrations given: Apparatus 
and results of analysis by positive rays, by Sir J. J. Thomson 
and Mr. A. Eagle. Photographs of the tracks of ionisation 
caused by particles and X-rays, by Mr. C. T. R. Wilson. Appa- 
ratus for the teaching of practical physics, by Mr. J. M. Crow- 
ther. Cataphoresis of small gas bubbles, by Mr. J. A. McTaggart. 
Automatic apparatus for the separation of gases by diffusion ; 
primary dark space in helium ; neon spectrum tubes, by Mr. | 
F. W. Aston. 


Train 


LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Col. H. M. Lear. 

The following orders have been issued for the current week :— 

Monday, June 22nd, “ A" Company.—Infantry Drill, 7 to 8 p.m. Tec h- 
nical Instruction, 8 to 10 p.m. 

Tuesday, June 23rd.— Advance Party for Berehaven Camp will parade 
at Headquarters at 12 noon. 

Tuesday, June 23rd, “ B" Company.—Infantry Drill, 7 to 8 p.m. Tech- 
nical Instruction, 8 to 10 p.m. 

Wednesday, June 24th, all Companies.—Rating Examination will take 
place from 7 p.m. till 8:30 p.m. 

Thursday, June 25th, C" Company.— Infantry Drill, 7 to 8 p.m. Tech- 
nical Instruction, 8:15 to 10 p.m. 

Friday, June 26th, " D" Company.—lInfantry Drill, 7:30 to 8:30 p.m. 
Technical Instruction, 8:45 to 10 p.m. 

Saturday, June 27th.— Main Body for Berehaven Camp will parade at 
Headquarters at 12 noon. Regimental business will be transacted 
till 12 noon. 


` the resultant line power factor is from 50 to 60 per cent., with from 
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COMBINED SYNCHRONOUS AND INDUCTION MOTOR 
LOADS.* 


BY H. L. WALLAU. 


The power factor of induction motors is a subject that of late years 
has forced itself vigorously upon the attention of central-station 
engineers and managers, owing to the rapid strides made in the 
application of electricity to all classes of industrial activity. It is | 
not the author's intention to dwell at length on the causes of or the 
corrective measures required to overcome low power factor, but 
merely to review certain basic principles and present some data 
gathered under actual operating conditions. 


Table I.— Tests before Installing Synchronous Condensers. 


E 


Desig- | Appa- | True | Watt- Power | 
nation | rent load less factor Ronan 
of load, k '| load, | in per | 2 
feeder. k.v.a. W | k.v.a. | cent. 
e vidi 375 | 270' 259 72 =| Single foundry, blowers, tum- 
! blers, grinders, and machine 
| tools. 

Buses 566 | 430 | 368 ' 76 Single factory, automatic 
: ! ! screw machine and machine 
| | | ! tools, group drive. 

(oec , 933, 320, 426 | 60 (General motor service in 
| | small shops. 

Duis: | 250; 140 | 210 56 |General motor service in 
| | | small shops. 

Eois ' 135| 80); 108 59 ! Machine tools and electric 

|. welders. 

Forson , I5, 100| 143 57 Drop hammers, grinders, &c. 

Station. .| 2,300 | 1,400 1,820 | 61 | —— 


While it is true that an induction motor will operate satisfactorily 
at from 10 to 15 per cent. increase in normal voltage, gaining slightly : 
in efficiency, output and starting torque, it is, nevertheless, at a 
sacrifice in power factor, which reacts to the disadvantage of the 
supply system. Central-station managers should, therefore, insist 
that consumers instal motors designed to operate normally at, or | 
very nearly at, the supply company's standard voltage. For 
example, a 220-volt motor and not a 200-volt motor should be 
installed by customers using energy from a 220- to 230-volt supply 
circuit. The combination of under load and over voltage may lower 
the power factor of motors under average operating conditions until 


175 to 300 per cent. increase in losses and from 60 to 100 per cent. 
increase in total investment. The revenue derived is generally based ` 
on the hours use of the demand in kilowatts, which rate takes no 
account of the increased investment accompanying low power 
factor or of the greater losses caused thereby. 

Some years ago the effects of the low power factor on the day load 
of a certain central station reached a critical point. It was impossible 
to maintain pressure without heavily over-exciting the generator 
fields, and to keep the engines from hunting the generators had to 
be kept well loaded with true power, resulting in enormous overloads 
in current and dangerous rises in temperature in all the windings. 
Tests were made at one of the sub-stations to determine what the 
actual line conditions were. The results of these tests led to the 
installation of small synchronous condensers and motors on some 
of the consumers’ premises and of large condensers at some of the 
sub-stations. The first series of tests gave the results indicated in 
Table I. The line power factors varied from 56 to 76 per cent., and 
the average day load power factor of the sub-station was 61 per cent. 

After the installation of two 750 k.v.a. synchronous condensers 
at this sub-station the test results in Table II. were obtained. These 
results bring out strongly the advantages to be derived from the use 
of power factor corrective apparatus. More recently another series 
of tests was made on the motor-service circuits, as shown in Table III. 


* Abstract of an article in the " Electrical World." 
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Table III. — «sts on General Motor-service Circuits. 
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Single foundry. 

200 k.v.a. condenser effect, single factory 

80 k.v.a. condenser effect, general motor 
service. 

General motor service, small shops. 

Two factories employing welding ex- 
tensively. 

x 88 | 83 | Mixed lighting and motor service. 
456 | 360 | 276 | 79 | 80 k.v.a. condenser effect, single shop. 

Large foundry, blowers and machine 
tools. 
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general motor load. 


| 

I.e | 446 | 330 307 | 74 | General motor service. 

J .... 112 | 64, 92| 57 | General motor service. 

K ...| 227 | 147 | 172 | 65 | General motor service. 

L us | 311 | 251 | 182 | 81 | 200 k.v.a. condenser effect. 

M ..., 349 | 275 | 213 | 79 | Large paint manufacturing company. 

N .. | 100 | 88| 48] 88 Clothing factory. 

O ... 187 | 111 | 151 | 59 . Two factories; motors carry about one- 
third load. 

P ..| 191 | 157 | 109 | 82 | Lumber yards; motors carry about two- 
thirds load. 

Q ... 717 | 554 | 448 | 78 | 80 k.v.a. condenser effect. 

R ... 300 | 222 , 200 | 67 | Large automobile factory, motor load. 

S ... 575 | 425 i 380 | 67 | Large automobile factory, motor load. 

T .. 443 | 191 | 400 | 90 | Large automobile factory and general 
motor service, 200 k.v.a. condenser. 

U ... 450 | 237 | 380 | 85 | 80 k.v.a. condenser effect. 

V 93 | 42 80, 86 : Lighting and motor service. 

W. 520 | 67 !Large paint manufacturing company and 

| 


i 780 | 577 


The first six feeders, designated by the letters A, B, C, &c., are 
identical with the feeders similarly lettered in Table I., the effect 
of the application of the local condenseron B and C and of increased 
loading of the motors on E being quite apparent. Data were also 
collected on about 60 different installations, comprising a variety 
of industries, some large and some small consumers. The power 
factors of the installations are given in Tables IV. and VI. It must 
be noted that the great majority of these tests represent average 
maximum load conditions, and so the power factors given are apt 
to be high rather than low. The highest power factor noted is 
95 per cent., the lowest 20 per cent. These values are averages over 
a period of three minutes. The general average of all average figures 
is about 69 per cent. Table V. gives some data on the transmission 
lines and generating station for day and night load. 


The approximate comparison given in Table VII. may be of 
interest. Neglecting land and buildings, the investment per kilowatt 
of demand at the consumers' premises will be divided as shown in 
Table VII. Column A gives the investment for unity power-factor 
load, column B the investment for 60 per cent. power-factor load, 
column C for 60 per cent. power-factor load from consumer to sub- 
station and 85 per cent. power factor from sub-station to generating 
station, column D for 85 per cent. power factor load at the con- 
sumer's premises, condensers being installed ahead of the consumer's 
meters. The relative cost of small condensers has been taken at 12 
and of large condensers at 4 per kilovolt-ampere in terms of the total 
under column A. It will be noted that there is only a slight decrease 
in investment where condensers are placed at the consumer's pre- 
mises instead of at the sub-station, owing to the much higher cost 
of the smaller condensers. The difference in losses is, however, 
much more marked. Table VIII. gives the relative energy losses 
per kilowatt of demand under the four conditions applying to 
Table VII. 

In Table VII. the field losses have been computed on the basis of 
the ampere-turns of the generator armatures, being equal to 20 per 


m T Table II. Tests after Installing Synchronous Condensers, 
Load on distributing lines. Load on condensers, Load on step-down transformers i | sd 

LL MM ———— ————jÀ———— ——— ——— : "olt- 

pP VERG el | 

Appa- " Watt-| Power | Appa- |“ Watt-| Power | Appa- « : A age of , 

Ani wi less ” factor rent Die | less ” factor ae True M nur distri- Remarks. 
load, | CR? load, ; per load, bs | load, ae lusd: load, joad, per buting 

k.v.a. k.v.a. cent, k. v.a ' v.a cent k.v.a. | EY k.v.a. cent bus. , 

Serb A Gl Mae |) 9020-4, baw te |; 1299 3" 29 D XXX ea A e a ee e ees 
2370, M ims mao | PAO 100 | 1433. 69 | 1820 |180| 200 | sp [| 2300 | Mixed lighting & motor load. 
dd 3300. 2309. 1:65:0- C 318-100 d | at 1,950 | 1,750} 868 | 90 2,280 | Mixed lighting & motor load. 
3,390 | x ere ;919 1,310 | io 3,060 | 2,600] 1,610 85 2.240 | Motor load only. 


THE ELECTRICIAN, JUNE 19, 1914. 


491 


1914, p. 145. 


——— 
Table IV.—Tests of General Motor-service Circuits. Table Vil.—Investment without and with Power-factor 
| | Poule | Hm — OOTTE OR S e ees - E T : 
"haracter of i e nand. actor. Relative investment per kilowat 
sed wees | Remarks. ——— ——(—— ——j(—— —— | delivered. 
i | Mx.' Mn. Av. | Mx.| Mn. Av —— | = " =; 
Dias E ——— mL — A ; 
Machine shop | Builders of machine tools .| 23 | 11 | 17 | 92 | 72 79 —————————J——M——|—————— ————— 
Machine shop .| Builders of machine tools .| 33 | 14 | 21 | 56 | 35 50 | Consumers’ meters .................. 1-60 2-67 2°67 2:67 
Machine shop .| Man. of foundry supplies... 28 | 24 | 26 | 75 | 75 75 | Consumers’ transformers ......... 5-00 8-35 8-35 5-88 
Machine shop .| Builders of machine tools .| 46 | 38 | 42 | 82 | 72 75 | Distributing lines & switchboards: 10-00 16-70 16-70 11-78 
Machine shop .| Builders of marime tools . 2 s f i z | i ie be Miri) mer no im ee oc. 
Machine shop .: Railway repair shop ...... | ansmission lines .................. . . . . 
Machine on . Tool hepa clare ee | 40 | 34 | 38 | 65 | 63. 64 | Generating equipment ............ | 70-00 | 116-80 82-40 82-40 
Machine shop .! Buffers and machine tools .| 45 | 38 | 42 | 82 | 68 72 | Condenser capacity  ............... mo T 2-86 8-60 
Machine shop .! Screw manufacturers ...... 100 | 90 | 95 | 79 | 74 75 =z = EE OTER PEE 
Machine shop . Safe manufacturers ......... | 55 | 44 | 40 87,87 87 | Total relative investment per kw., 100-00 | 166-87 | 128-72 : 127-07 
Machine shop . Man. of gas machinery Sous :19.4:4:51.—9. 1:50 | 20.39. [o7 —————M———eescvieiee- ae 
M m pes gel : : S P. | pA p a Table VIII.— Losses without and with Power-[actor Correction. — 
Foundry ...... Blowers, tumblers, drill Relative losses per kilowatt 
presse8 ................eeee. 269 |104 |152 | 76 | 71 ! 72 delivered. 
Foundry ...... Blowers,tumblers, machine i — a e a 
tooli: dieren cous. 23 | 18 | 20 | 77 | 69° 71 A. B. C. | D. 
Foundry ...... |. DIO: a 66 | 37 | 57 | 82 | 77 80 oS, (Ae ee eee 
Foundry ...... | Ditto ............... eese 19 | 17 | 18 | 72 | 68 70 | Consumers’ transformers ......... | 150 41-7 | 41-7 90-8 
Foundry ...... - Ditto dieere news ee 193 132 |150 | 91 | 89 90 | Distributing lines ..............-.-- |. 60.0 167-0 167-0 83-2 
Foundry ..... Ditto cecccceceesceeseeeee. 73 | 66 | 70 | 68 | 65 67 | Step-down transformers ......... [40 | 1 55 5-5 
Foundry ...... TOS n Und ge! 1:85:59 | eer 96 Transmission lines .................. | 18-0 50-0 24-9 24-9 
motor-generator set...... i itation 2 eec dune : f : i 
Foundry ...... Blowers and tumblers, &c.. 31 | 25 | 27 | 92 | 90 91 Ad E DSc aaah oe : peg ae 1 | 2s 
Foundry se Blowers and tumblers, &c..108 | 42 | 52 | 75 | 59 6l ; 
Automobile ' Total relative losses per kw. | 1.000 | 273-4 | 2442 | 145-7 
factory a seas 139 |106 |125 | 75 | 64 65 | — mU. j | 
Due uem Same when slack ............ dc Va sss dm ee i l : oo 
NO seen e. [360 | ... | ... cent. of the ampere-turns of the generator field circuit. Under the 
bdo Drop Mos. e ee A Us Hm 3 above conditions the kilowatt demand on the generating station per 
Forge shops i E Blowers alia n d 18 | 12 | 13 | 94 | 90 92 kilowatt of consumer's demand would be relatively as follows for the 
Forge shops ... Same shop, light load ...... 4 2 3 ' 60 | 35 50 four CUBES enumerated: A=100; B=145; C=138; D— 112, while 
Forge shops .... Large shop..................... Lee: has Cs] us, 90. | the kilovolt-ampere demands would be, A=100; B=242; C—162; 
Forge shops .... Hammers, light | ............ / 24 | 12 | 16 85 | 35 | 75 | D=132. Assuming a load factor corresponding to 250 hours' use 
—— - per month, the relative cost of energy in the above four cases (taking 
s Table V.—Tests of Receiving Circuits. —— into account fixed charges on the equipment required and the running 
‘Day load. Night load. costs on the energy generated) will vary approximately as follows 
= Se ———— | per kilowatt-hour: A—100; B=155; C— 133; D— 1189. 
Receiving circuit. Power | Power It is apparent from the above data that it will pay central-station 
E Load. Load. : : : s 
factor. | factor. managers to study the loading of the induction motors on their 
EK — ———— [—— ——,—— ——— | circuits with a view to maintaining them at the highest possible 
m E E I 3200 | icr 20 | 2 average load. In large installations one or more synchronous 
TTE uR E M 392) | PA 2200 E: motors should be installed, if possible, where part of the load can to 
Transmission line  .................. 1.770 | 87-0 2,150 83 advantage be carried D MOtOF BENS BLOF AeL, A9, for example, 
Motor-generators..................... 960 | 97-0 1.180 04 where adjustable-speed direct-current motors are required or where 
Miscellaneous .............. eese 700)... 145 the motor can be allowed to accelerate without load. Local syn- 
| —j[————— — | chronous condensers should be used in the larger installations where 
Station load ........................ 10,950 | 89.0 | 11,100 92 no suitable load for synchronous motors is available. Large syn- 
z poe nier ee eeu ere à; chronous condensers should be installed in exclusively alternating- 
Table VI.— Tests of Miscellaneous Industrial Installations. current sub-stations, and synchronous motor-generator sets in sub- 
i | Kilowatt Power stations carrying a mixed alternating-current and direct-current 
Character of - Remarks demand. factor. load, to correct for the low power factor on those feeders to which 
installation. i__ ——(——,—— ——— | local correction cannot be applied. Rate systems should provide 
Mx.) Mn.| Av. | Mx. Mn. Av. | the lowest kilowatt-hour charge to the load of unity power factor. 
Refrigeration .| Fish company ............-.- 20 | 16 | 17 | 75 , 70 | 73 
Refrigeration . Ditto under light load, 15 | 2 | 10 | 65 . 20 | 50 
Refrigeration . Skating rink .................. 189 | 66 |... | 77 ' 73 | 15 
Air compresrs.! Average load light .........! ... a 12998 12-310 TRANSFORMER OIL.* 
Brick yard ...' Mixers and presses ......... 32 | 21 | 27 | 79 ! 64 | 75 
Metal working. Presses and machine tools 170 | 89 |121 | 95 | 95 | 95 BY DR. W. BRAUEN. 
Stove works ...; Machine tools ............... 18 | 15 | 17 | 69 | 63 | 65 
etanal iron| Punches and shears ......... | 29 | 4] 12 | 82 | 37 | 60 The usual transformer oils are mineral oils and resin oils; fatty 
walt extractors: Pumps eseese 158 | 54 | 73 | 59 | 52 | 55 | oils, like linseed oil, cotton seed oil, and the like were formerly used 
Woodworking | Sash and door work ......... 14| 2| 8]|73|64|69 | Sometimes al P. Sed wh A Ga i 
Woodworking | Lumber yard | ............... 50 | 22 | 33 | 91 | 75 | 88 : metimes alone and sometimes mixed with mineral oil. These 
Woodworking | Counter and bar fixtures... 29 | 15 | 20 | 87 | 82 | 84 atty oils are now, however, very seldom used, because it has been 
Woodworking | Mouldings .....................108 | 59 | 80 | 68 | 63 | 65 found that after a short time they resinify in the transformer. The 
Textile indus... Garment makers ............ 94 | 77 | 88 | 85 | 85 | 85 | conditions imposed by transformers are very severe in respect of 
Textile indus.. Knitting mill ............... 13 | 11 | 12 | 50 | 45 | 47 | insulating power and cooling properties ; it is easier to obtain a good 
Textile indus..| Garment makers ............ : 16 | 10 | 12 | 67 ; 62 | 65 lubricating oil and one that is suitable for use in steam turbines. It 
Elevators ...... Grain elevators............... ... efl db] | .. | 87 | can, therefore, easily be,understood that the choice of a transformer 
Pint x: | du elevator ............ 5. 1, 3 : > 2 is oil is not to be lightly undertaken and that only the best is suitable. 
Paint mana ns don E Sr TOUS: E. : : ads | a5 | It is proposed to discuss the various properties of mineral oils and 
Paint manu... Grinders and Aer i | 16 | 10 | 14 | 65| 6l 62 resin oils that might be considered suitable for this class of work. 
eee ITS......... - . : . 
aint manu.... Grinders and mixers......... (ol. lame |... | ss | 79 Naturally enough all kinds of so-called mineral oil are to be found 
Food producta. Meat curing ................. 32/10 15, 80. 75 | 77 | in the market. Crude oils are distilled, and the various fractions 
Food products,’ Abattoir... ee 2| 181.51 79. | are perhaps treated with sulphuric acid and caustic lye and washed, 
us nk, Rods factory ............... 29,27 | 28 | 90 = or are filtered through something like Fuller's earth. A suitable 
er factory Gri i | 5. Ben v deu. uie eee ise ie E uns pate 
u us doo ni = | 2 "s A * Abstract of an article in the " Elektrotechnische Zeitschrift," Heft 6, 
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transformer oil must have the following properties : (1) it must be 
neutral in reaction and must not attack the insulation ; (2) if heated 
for a long time it must not become acid, nor must it precipitate any 


kind of solid matter; (3) it must not volatilise easily, nor must it 


burn easily; (4) it must have good insulating properties; and (5) 
it must not be extremely viscous. All these conditions, except (2), 
are easily fulfilled by most of the oils which are sold under the name 


of transformer oils. Some people lay great stress on the insulating 
properties of the oil, but much experimental work has shown that 


there is very little difference in this respect between the different 


kinds of well refined mineral oils; even light and heavy machine 
oils insulate perfectly well, and they are all quite good enough for 


practical insulating purposes. It is assumed, of course, that all 
the oils are completely free from water. Mineral oils and resin oils 
are slightly hygroscopic, and breakdown tests must be conducted 
in oil heated to a temperature of 100°C, or in oil that has been previ- 
ously freed from water by some process. The most important 
quality in a transformer oil is that it should not change in the pro- 
cess of time. It is often found that after it has been in use for a 
while solid matter separates out. These solid products of decom- 
position are of all colours from yellow to black; some are hardish 
and some are soft, but of whatever kind they are, they all settle 
themselves on the coils of the transformer and stop up the circulating 
channels. As the circulation is to some extent prevented, and as 
the solids themselves are poor conductors of heat, the result is that 
the insulating materials are overheated in places, and finally a break- 
down takes place. These solid precipitates are no very definite 
chemical substances, but are a mixture of several kinds. The 
ordinary kinds are almost insoluble in cold mineral oil, but are parti- 
ally soluble in the heated oil. They are usually easily soluble in 
benzene, and contain a considerable amount of ash, even as much 
as 30 per cent. They are in fact oxidation products, caused by the 
action of the air or by the air which is dissolved in the oil. Analysis 
shows that if the oxidation product is treated with mineral acids in 
order to remove the substances which cause the ash, the amount of 
oxygen contained in the product is much greater than that con- 
tained in the original oil. There is an undoubted tendency towards 
the formation of acids in the oil, and this, like every other chemical 
process, is a matter of time and temperature. If the working tem- 
perature of the transformer is high, there is a correspondingly large 
amount of separated product, which contains a large amount of an 


insoluble lead compound. The oxidation of the oil is largely in- | 


fluenced by the presence of metals, copper being a good catalyser 
and hastening the decomposition of the hot oil. Oils which con- 
tain sulphur decompose very rapidly under these conditions. All 
the light and heavy mineral oils on the market, which are only 
slightly refined, are to some extent oxidisable and precipitate these 
solid products. But if highly retined oils are used, which are clear 
or slightly yellow in tint, then it must be remembered that such oils 
have been treated with considerable quantities of strong or fuming 
sulphuric acid and are, therefore, liable to decomposition of a different 
kind. They are equally liable to oxidation, but they do not precipi- 
tate any solid matter. They give off an acrid acid smell, the decom- 
position products being strongly acid gases, and acids that are 
soluble in oil. A specially objectionable decomposition product is 
water, and seeing that the water is often permanently enclosed and 
cannot escape, it gradually leads to the formation of rust and even- 
tually to a breakdown. The acids, of course, attack the metals and 
the insulation. The nature of these acid products is essentially 
different from that of the solid products above-mentioned. They 
are generally somewhat volatile, and have all the properties of very 
active per-acids. Thus they separate iodine from acid solutions of 
potassium iodide, they oxidise ferrous to ferric salts, and destroy 
substances like cork and rubber. Thus a certain oil was heated for 
70 hours to 120°C, the oil being of the nature of a perfectly clear 
paraffin. At the end of this time, the soluble oxidation products 
were separated, the volatile products having been allowed to dis- 
appear into the atmosphere. Their volume amounted to 18 per cent. 
of the whole, and, whereas, originally, the oil was free from acid, it 
was now found to contain 1-75 per cent. of SO}. Ultimate analysis 
showed that the separated acids contained 15 per cent. of oxygen, 
whereas the original oil only contained 1-1 per cent. The formation 
of water is a part of the reaction, according to which per-acids are 
formed out of the carbohydrates contained in the mineral oil. 

The suitability of an oil cannot be determined from its physical 
properties alone. Thus all the mineral oils on the market are free 
from acid and leave no ash on burning; they also have a suitable 
viscosity, and a sufficiently high flashpoint, and their insulating 
properties are good. But the permanence of an oil can only be 
examined by a long continued test. The question as to whether it 
will precipitate any solid decomposition product can be tested with- 
out any transformer. It is merely necessary to heat the oil to the 


requisite temperature in a glass vessel, and to pass air through it ir 
a steady stream, or better still, to pass pure oxygen; the test may 
also be carried out in the presence of copper, lead or iron. The oil 


will be still more easily decomposed by passing ozone. Any decom- 
position products that are formed during this test will also be pro- 
duced in the transformer under ordinary working conditions. These 


products can be separately and quantitatively estimated by the 


ordinary chemical means. A test of this kind gives at once a fair 


idea of the behaviour of an oil, if it is to be used as a transformer oil ; 


and it is also possible to tell in what way and to what extent it has. 


been refined. 


The best oils have been found to be those which contain aromatic. 


carbohydrates, of which resin oil may be taken as the type. Resin 
oil is obtained by distilling ordinary resin ; when purified, it consists 
of a clear yellow oil, completely free from acid and resin. The flash- 
point is from 155 deg. to 160°C, and the burning point is from 170 deg. 
to 180 deg.; this is quite high enough for transformer work. The 
explosion-temperature of the vapours of resin oil is, therefore, not 
lower than that of the mineral oils, ordinarily used in transformers. 
The volatility of the two kinds of oil is about the same, but resin oil 
is the better insulator of the two. The decomposition products of 
resin oil are not so unsatisfactory in their nature as in the case of 
mineral oil. Resin oil is oxidisable, as is shown by an increase in 
the amount of acid it contains. These acids are, however, soluble 
in the oil, and are not precipitated as solid products, neither do they 
possess the strongly acid character of the acids formed out of mineral 
oils, and consequently they attack the insulation and the conductors 
less. After a lengthened period of use in the transformer resin oil 
thickens somewhat more than mineral oi] of the same initial viscosity 
in consequence of a slight polymcrisation that sets in. However, 
the viscosity of resin oil falls more quickly than that of resin oil with 
an increase of temperature, and, therefore, it always remains thin 
enough, even after long periods of time, to circulate sufficiently and 
to conduct the heat away. 

A knowledge of the fact that these decompositions are of the 
nature of oxidations and are due to the presence of atmospheric 
oxygen has led, lately. to some moditication in the construction of 
transformers, and attempts have been made to shape the trans- 
former chamber in such a way that the contact of air with the hot 
oil is avoided as far as possible. "This is done by building a kind of 
extension chamber on the main case. This, however, only partially 
effects its purpose. The oil itself contains air in solution and this. 
of itself is sufficient to promote the decomposition. If resin oil, free 
from acid, is used, it is unnecessary to shut out the air. lf the 
transformers are heavily loaded for several years, the oil may tend 
to get rather thick, but the addition of a little fresh oil, in place of 
some of the old, will soon remove the trouble. Mixtures of mineral 
oils and resin oils are not to be recommended; they decompose 
exactly like mineral oils. But resin oils should not be used in oil 
switches, seeing that they tend to carbonise more than mineral oils 
in consequence of their larger carbon contents. 


EO EE ae 


Lightning Protection.—At a recent meeting of the Royal 
Society a Paper was read on “ Protection from Lightning and 
the Range of Protection afforded by Lightning Rods,” by Sir 
Joseph Larmor, F.R.S., and Mr. J. 8. B. Larmor. It was 
pointed out that on modern ionic views discharge in the atmos- 
phere should originate at a place of maximum intensity of 
electric field and spread both ways from it along a line which 
should be roughly the line of force. The explanation of 
branching, zigzag and multiple lightning discharges was to be 
sought on these lines. The introduction of a narrow linear 
conductor could not sensibly disturb a steady field of force, 
and not at all if it was transverse to the field. Thus it would 
seem that the top of the building itself, not the lightning 
conductor, attracted the discharge, and that the function of à 
single rod could only be to lead it more safely away. But a 
number of rods distributed over the area of the roof, and 
effectively connected to earth by a conductor, could by their 
joint action lift the intensest part of the field from the top of 
the building to the region around their summits, and so 
obviate or much mitigate the danger of discharge from above 
to the building which they covered. In illustration, diagrams 
were given of a vertical field of force as disturbed by vertical 
pillars of semi-ellipsoidal form and of various breadths, or by 
an earthed conducting region overhead such as might be 
originated by gradual discharge from a pointed rod. 
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BIRMINGHAM CONVENTION OF THE INCORPORATED MUNICIPAL 
ELECTRICAL ASSOCIATION. 


[FRoM oUR SPECIAL CORRESPONDENTS. | | 


Birmingham, Monday, June 15th. 


The gathering of the municipal electrical clans in London 
last year was, from a social point of view, generally voted a 
falure. The metropolis has no central municipal body 
directly concerned with public electricity supply which might | 
extend an official welcome to the large and important, Asso- 
‘ciation known as the I.M.E.A.; consequently the London visit | 
was devoid of social functions of any kind. Birmingham, 
‘on the other hand, is essentially a centre of municipal activity, 
and in an electrical sense it is especially so, as may be gathered 
from the systematic attempts which are being made to effect a | 
‘combination of the electricity and gas departments. The | 
programme of the Convention consequently almost bristles | 
with luncheons, conversaziones, dances, &c., so dear to the | 
municipal heart. Birmingham will therefore present a strong | 
‘contrast to London, and the meeting bids fair to go down in 
the archives of the I.M.E.A. as the “ glad hand " Convention. | 

The proceedings opened in a semi-otficial manner with a | 
press visit organised by the General Electric Co. to their Witton 
and Ileene Works. The party included representatives of the | 
technical newspaper press, and the London and Birming- ' 
ham contingents numbered well over a hundred. Mr. Hugo | 
Hirst, who was to have joined the company later in the day at 
Birmingham, was able to join the train at Euston and travel | 
down with the London contingent. The weather was gloriously | 
fine and this fact, coupled with the many items of interest | 
which were shown to the party, went to make the affair a very | 
enjoyable one. On arrival at New Street Station at 10:45 a.m. 
the party was driven in two large 40 H.P. Dennis petrol motor 
chars-a-bancs, each capable of holding nearly 30 passengers. 
After paving their respects to Dr. A. H. Railing, the company 
was made up into parties and conducted by various members of | 
the staff through the fan works, the arc lamp shop, the engineer- | 
Ing bays and galleries, the switchgear department and the | 
central stores. This tour of inspection occupied the time until j 
noon, When an “ adjournment " was made to the Grand Hotel, | 
Birmingham, for luncheon. This was one of those delightfully | 
informal gatherings which Mr. H. Clifford Palmer (who was | 
responsible for the excellent organisation of the visit) has such a | 
happy knack of arranging. —— | 

Mr. Huco His presided, and in a brief but pointed speech reminded | 
‘the company generally, and especially the newspaper men present, of the ; 
Increasing growth of all branches of electrical industry, and of the | 
enormous help which the press could give to the movement of popularis- 
Ing the electric service. Mr. Hirst had a little to sav upon municipal | 
trading, though not as much as he could have said ; but he thought the | 
time was nearly ripe for municipalities seriously to entertain proposals for 
the production of electrical energy, in order to reduce generation costs, 
upon a much larger scale than they do at present. His view was that 
electricity supply should cease to be “ parochial.” The members of the 
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G.E.C. staff present drank the toast of the press, and Mr. E. Ross, of " The 
^ Q7 A : et T 
Times Engineering Supplement, and Mr. R. W. HvuGuMan responded. 
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They, in replv, proposed the healths of Dr. A. H. Railing and Mr. Harry 
Byng, both of whom brietly acknowledged the toasts. 

The party then returned to Witton and were conducted 
round the famous Caxton Works by Mr. Maurice Solomon 
and other members of the Witton staff. The testing shop. 
the foundry and the * Union " conduit works were also visited. 
After partaking of tea on the cricket ground in front of the works, | 
arun across Birmingham in the motor chars-a-banes was made 
to the Ileene Works of the G.E.C. "This factory, which 1s 
Practically in the heart of Birmingham, has no claim to 
modernity in so far as the building is concerned. 

In the evening an informal reception and smoking concert 
at the Grand Hotel was taken as an opportunity to renew old | 
and mike fresh frieadships. Those present found it more 
Convenient to do this in the entrance hall, smoke room and other 
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convivial spots in the Grand Hotel, rather than to find their 
way to the Grosvenor Room, where at fifteen minutes alter 
opening time Mr. Chattock sat in almost solitarv state. As the 
evening wore on, however, this state of things was soon 
changed, and a large gathering listened to the excellent concert 
provided by the Entertainments Committee. The artistes 
taking part were the Misses Winwood and Dorrie Dene, ard 
Messrs. Bert Gregorv, F. Orton, B. Evans, W. Raine end 
Willis Crisford. Mr. Geo. Russell was in charge of the arrange- 


ments. 
Tuesday, June 16th. 


It is, perhaps, just as well that the weather this morning 1s 
not of the same extraordinarily brilliant character as yesterday. 
Had it been so all the efforts of the President, Council and 
Entertainments Committee would hardly have been enough to 
persuade members to enter the dingy gas-lighted large theatre 
of the Midland Institute to be greeted by the official welcome 
and to listen to the presidential address. 

Proceedings started at 10:5 a.m. with the entrv of the Lord 
Mavor, accompanied bv the President, Officers and Council of 
the Association. The hall was by that time well, though not 
over, filled, and numerous ladies were present. 

The Lorn Mayor (Lt.-Col. Ernest Martineau) said that he 
would be brief, as he would, he hoped, have an opportunity that 
evening of saving something to them, and the Lady Mayoress 
and himself would also have an opportunity of welcoming 
them individually on the next evening. He felt that Birm- 
ingham was a verv suitable place for conferences, but thev had 
come to Birmingham at the wrong time from the municipal 
electrical point of view, though from no other. From that 
point of view Birmingham was now at the stage when their plant 
was working at full pressure, and was not of the most modern 
kind. The new station consisted of some land, some designs 
and some contracts. It was therefore not favourable for 
exhibition to members of a society. At the same time there 
were a great many electrical industries in Birmingham, and he 
hoped members would have facilities for viewing such works as 
interested them. Finally the Lord Mayor gave those present 
a most hearty welcome. He hoped that they would have a 
prosperous conference and go away not only with valuable 
technical results, but with a pleasant recollection of Birmingham 
and its citizens. 

After the PRESIDENT had briefly returned thanks, the Lord 
Mavor and Lady Mavoress withdrew. The President then 
delivered his address, which we give below. 


ADDRESS* 


BY R. A. CHATTOCK. 
(City Electrical Eazins:r and Manager, Birmingham.) 


It is a matter of regret that the contentious clauses in the medel 
general conditions have not vet been agreed between this association 
and the British Electrical and Allied Manufacturers’ Association. A 
set of model general conditions has recently been issued bv the 
Institution of Electrical Engineers without the approval of our 
Association, and | feel that this is a direct result of the strong opposi- 
tion manifested by some of the members of this Association at the 
special meeting held in July last. The result is that these Institue 
tion model conditions, which are at variance with our ideas in many 
respects, are now being put forward by manufacturers with the 
authority of the Institution behind them, and buyers are. being 
obliged to accept th m without much hope of negotiating alterations 
iu them. I cannot help feeling that a very different result. and one 
more favourable to us, would have been obtained if members of this 
association had adopted the carefully considered recommendations 
of the Council 12 months ago, or possibly varied them to only a 
small extent, and allowed the negotiations with the munufasturers 


* Slightly abbreviated. 
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to go on with a view to an amicable settlement of points on which 
there was a difference between the two associations. As it is, the 
Council have discussed the contentious clauses and the suggestions 
made at the meeting in July last with the Association of Municipal 
Corporations. This association promised to take the matter in hand 
and draft clauses in legal terms which were then to be submitted to 
our association. We have been waiting now for many months for 
this draft. and T fear that now when it does come it will be too late 
to have anv real etfect, in view of the model conditions that have now 
been issued by the Institution of Electrical Engineers. 

Everything has been done to try and get the Electric Lighting Bill. 
1914, into Parliament. With this end in view, negotiations were 
opened up with the Electrical Contractors’ Association to try and 
get them to withdraw their opposition, in order that the Bill might go 
through unopposed. It was ascertained that many of the con- 
tractors were in favour of withdrawing opposition, and at one time 
it was even understood that this would be done. Subsequently, 
however, the opposition element in the Contractors. Association was 
successful, probably due to the action of those who are opposed to 
wiring being carried out by municipal supply authorities under any 
circumstances whatever. Let us examine the position which would 
arise if these powers were obtained and exercised, because I believe 
the contractors exaggerate the quantity of work that it would be 
possible for a municipality to undertake. First of all. we seck these 
powers not for the purpose of securing more trade, but to ensure good 
work, especially in the cheaper classes of installations. The expen- 
sive work in hotels and good-class business houses and residences, 
which is well paid for, is, as a rule, well done. Moreover, there is the 
wiring work for telephones and bells which the contractors must 
obtain, because the municipality has no power to do it and does not 
seek such powers, with the result that a customer will probably 
prefer to place the whole order with one person instead of two. In 
addition. the contractor can caleulate the profit on the whole com- 
bined order, and he could probably successfully compete in price 
with the municipality. With the cheaper work the case is entirely 
different; the margin of profit is so small that the quality of the work 
often suffers. and the men who do it, as a rule, are not worth going 
for if trouble results. It is this jerry work that we want to eliminate. 
If we obtain the powers we seek we shall be able to put to the con- 
tractors who are at fault that they must do good work or we wil! do 
the work ourselves. There is surely nothing to be alarmed at in this. 
The opinion has been expressea that some of the supply engineers are 
inclined to be unfriendly towards the contractors, and that on this 
account it would be detrimental to the contractors to agree to wiring 
being carried out by a supply authority. There may. of course, be 
undertakings where things do not run smoothly between the engi- 
neer and the contractors, but ] venture to think that these are few 
and far between and should not govern the general. policy of an im- 
portant association such as that of the contractors. In any case, I 
maintain that the idiosyncrasies of a few engineers, and possibly also 
of a few contractors, should not be allowed to interfere with the well- 
considered policy of our association in putting forward a scheme that 
all supply engineers, and, 1 venture to believe, all broad- minded con- 
tractors. consider to be in the general interests of the industry. 
Supply engineers. in order to hold their positions, must be good 
business men. and | cannot imagine a good business man following a 
policy of opposition and unfriendliness towards the contractors in 
his area. 

Considerable progress has been made during the past few months 
in developing the adoption of the electric battery vehicle in. this 
country. Demonstrations have been made in several towns, and 
working trials are being arranged for over extended periods. I wish 
to impress upon members of the association that it is obviously im- 
iossible for the manufacturers of these vehicles themselves to give 
extended trials in more than a few towns. It is only by bringing and 
keeping these vehicles before the public that interest will be aroused 
in them, and for this purpose I consider that supply undertakings 
should be prepared themselves to bear some of the cost. Demon- 
stration vehicles can quite well be used by municipalities for many 
of the operations that have to be carried out by them, such as street 
cleansing, collection of house refuse, conveyance of stores and 
materials between departments, &e. Money spent in pioneering 
work of this kind will amply repay the supply undertaking. It also 
gives contidence to the public when they see the vehicles in service, 
and it enables first-hand tigures as to cost of operation to be given to 
prospective Users. There is no doubt that in a large city many 
thousands of pounds of revenue will be obtained annually from the 
use of these vehicles when their adoption becomes general], and the 
gooner we engineers take pains to push their use the sooner will our 
revenues be augmented in the way I have indicated. 

| would here like to remind you that, up to the present, the ex- 
penses incurred by the Electric Vehicle Committee have been met 
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out of the funds of our association. The committee feel, however, 
that their expenses are likely to increase considerably and that it 
should not be necessary for them to draw upon the funds of the 
association in future. They estimate that during the coming 12 
months their requirements in this respect will amount to about £200, 
and, with a view to meeting this expenditure, they are approaching 
the various municipal electric supply undertakings with a request 
that they should each contribute from one to three guineas towards 
this fund. They have also approached the manufacturing firms and 
others interested commercially in the movement, and I am glad to 
say have been met by a very liberal response. I put forward for the 
consideration of the municipalities the suggestion that any contri- 
butions they make towards these preliminary expenses of the Electric 
Vehicle Committee will be ultimately repaid to them many times 
over when the electric vehicle comes into general use. I therefore 
have no hesitation in asking for their sympathetic support in the 
early stages of the movement. 

I do not think I shall be committing a breach of etiquette by 
referring to the dissolution of the Industrial Committee of the Insti- 
tution of Electrical Engineers. The report of the Council of the 
Institution makes it clear that the Industrial Committee felt that 
under their existing constitution and powers they were not in a posi- 
tion to perform useful work. The Council could not see their way to 
confer any further powers upon the Committee, and the only thing 
to do under the circumstances was to dissolve it. The committee 
expressed the opinion that : *' An organisation should exist which is 
capable of protecting and promoting the legislative and industrial 
interests of the industry in so far as these interests are not already 
represented, protected and promoted by the various existing associa- 
tions, and also for the purpose of co-ordinating and supporting the 
work of these sectional associations." As a member of the now 
defunct Industrial Committee, I should like to explain to you exactly 
what was their in minds when they framed this resolution. They 
recognised that in all industrial concerns differences of opinion must 
arise on matters of policy and detail, and the same thing applies to 
the operations of the various existing associations, which are bound 
to come into conflict with each other at times. Such points of dis- 
agreement are usually settled by meetings and discussions between 
the associations concerned. Occasionally, however (and I venture 
to suggest that the present disagreement between us and the Elec- 
trical Contractors’ Association over the wiring clauses is a case in 
point), disagreements arise which it appears almost impossible to 
settle. The Industrial Committee felt that a case of this kind was 


one in which they should be in a position to assist, and, if necessary, | 


offer to arbitrate, and, in view of their not being able to do this under 
their constitution, they felt that some body should be called into 
existence which would be capable of offering its services in such an 
eventuality. I am of the opinion that all the associations connected 
with the electrical industry (and there are many of them) should 
form from their members a central association, which could arrange 
conferences to consider disagreements between individual associa- 
tions, and, if necessary, arbitrate upon the same, and which could be 
called together by any individual association requiring support in its 
operations, whether political or industrial. It rests with the various 
associations themselves to form such a body, and if it is called into 
existence solely for this specific purpose, there is every reason to 
believe that it will be of inestimable advantage to all branches of the 
industry. It is obvious, I think, that the many and varied interests 
represented on the Council of the Institution of Electrical Engineers, 
which interests are largely individual and not really representative 
of the various associations, render it impossible for the Council to 
deal with disagreements between individual associations in the way 
that a body such as I have outlined could. 

I do not know whether the members of this Association read the 
very interesting address given by Mr. J. J. Newbigging in his capa- 
city as President of the Manchester District Institution of Gas 
Engineers at their annual meeting held in March last.* The first 
part of the address deals with technical matters upon which I will 
not touch. but towards the end of the address, Mr. Newbigging 
touches upon competition with electricity, and, coming as they do 
from the chief gas engineer to the Manchester Corporation, his re- 
marks provide ample evidence that gas undertakings are beginning 
to fear the competition of electricity. In comparing the electricity 
and gas undertakings in Manchester, Mr. Newbigging did not refer 
to the real reason why electricity has been coming to the front so 
much faster than gas. This is undoubtedly due to the great reduc- 
tion that has been made in the average price at which electricity 18 
now sold to the consumer as compared with gas. I have not the 
Manchester figures by me, but a comparison of the Birmingham 
figures will be interesting. In the year 1901 the average net pres 


* Sec THE ELECTRICIAN, Vol. LXXIL, pp. 946, 950, March 13, 1914. 
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of gas in Birmingham was 26-68d. per 1,000 cubic ft. In the year 
1914 this has dropped to 19-41d. per 1,000 cubic ft., which is equiva- 
lent to a reduction to the consumer of 27-3 per cent. in the average 
price at which he is charged. The figures for electricity are as fol- 
lows: In 1901 the average price received per unit was 4-37d. In 
1914 this has dropped to 1:15d., a reduction of 73-6 per cent. in the 
price charged to the consumer. 

Mr. Newbigging makes some interesting suggestions by which gas 
"undertakings could improve their position. He suggests supplying 
-gas engines on hire-purchase terms ; this, I believe, has already been 
tried by some undertakings, and in this city at least it was discon- 
tinued. He also emphasises the point that the gas distributed should 
"be absolutely regular in composition and be maintained at a con- 
stant and minimum pressure available to every consumer. The 
composition of gas distributed is, I believe, generally maintained 
satisfactorily, but the pressure at which it is supplied to consumers 
undoubtedly varies between very large limits in the outlying parts 
of a city, where it is used for lighting and where a constant pressure 
is most important. If competition with electricity will have the 
effect of making gas engineers recognise their responsibility in this 
direction, I am sure that even gas consumers will bless the introduc- 
tion of electricity. Another suggestion that Mr. Newbigging makes 
is that a competent staff of highly trained fitters should be estab- 
lished to clean consumers’ burners free of charge and supply mantle 
.renewals at cost price. Now if an organisation of this kind is to be 
-developed capable of dealing with many thousands of consumers, it 
-must mean a very heavy expense on the undertaking. The idea 
suggested to the lay mind is that gas burners must be very unsatis- 
‘factory pieces of apparatus if they require frequent attention by 
highly trained fitters to keep them in proper order. Here, again, the 
gas consumers ought to be obliged to the competition of electricity 
for compelling the gas undertakings to look after their interests 
better than has been done in the past. 

Mr. Newbigging then goes on to suggest a combined control for 
municipal gas and electricity undertakings. I am glad to have this 
opportunity of joining issue with him at once. I was under the 
impression that when the question of combined control was raised 
early in 1911 between the gas and electricity committees of the Man- 
chester Corporation, it was decided that the two committees should 
remain separate. The same question was discussed in Birmingham 
about the same time with a like result. I am, therefore, very sur- 
prised to sce Mr. Newbigging raising the point again in his address. 
He says :— 

l. That municipally-owned undertakings stand on an entirely diffcrent 


plane from company controlled undertakings, and should be adminis- 
£ered accordingly. 

2. That there can be no doubt that the existing methods of separate 
administration and management are neither conducive to economy nor 
satisfactory to the consumer, and that reforms could be easily introduced 
which would tend to the lowering of the sclling price of their products. 

3. That gas undertakings work to a fixed rate of charges, while in 
many electrical undertakings the price of current was sometimes cut 
down to an unjustifiable figure to secure business. 

4. The obvious remedy was that the two departments should be 
merged into one under the supreme control of one committee, which 
would, if it were composed of broadminded and common-sense men, 
conduct the business in the interests of the consumers. 

9. That competition would not be stifled, but the contrary would be 
the case, as this closer connection would tend to foster keen rivalry 
between the two technical departments to produce both gas and electri- 
city at the least possible cost. 


I am of the opinion that the single control of gas and electricity 
undertakings would have exactly the opposite effect to that outlined 
by Mr. Newbigging. It would mean the total suppression of com- 
petition, and would create what I consider would be fatal to the in- 
terests of the consumer, namely, collusion. Instead of tending to 
foster keen rivalry between the two departments, I am convinced 
that it would effectually destroy that desire amongst the staff to 
improve upon previous records that is such an immense factor in the 
success of these public supply undertakings. Fair competition must 
always have a stimulating effect on industrial concerns, and to 

-stifle this would be to deprive the ratepayer of the only real guarantee 
_ that he has for the most economical administration of both depart- 
ments. The charge that prices for current were sometimes cut down to 
an unjustifiable figure to secure business cannot be substantiated. 
"The sale of gas is largely controlled by the amount the undertaking 
can obtain for its by-products. This amount is frequently greater 
than the gross profits earned during the year. The electricity de- 
partment has no by-products to sell except the useful employment 
‘during the hours of small demand of the generating plant and under- 
_ ground distributing mains, which have been purchased to supply the 
maximum load demanded during the winter months—that is, cheap 
current with a high load factor, and low quotations for current of 
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high load factor are perfectly justifiable under these conditions. 
They are not given with the sole object of securing business, but to 
reduce the average cost of giving the supply, to the benefit of the 
whole of the consumers. I maintain that it would be impossible for 
one manager and one committee to work both departments in the 
interests of both classes of consumers. A man must become biassed 
to a certain extent in favour of one or other of the branches of the 
supply, and it would be practically impossible for him to give an 
unbiassed recommendation to his committee on a point involving, 
for instance, the development of some new area, as to whether this 
should be carried out by gas or electricity. Consumers would resent 
being told that they could only have one or the other, and such a 
policy would undoubtedly have the effect of driving manufacturers 
and others away from the city, whilst it is more than likely that the 
Board of Trade would be inclined to admit outside competition from 
power companies if they found that the statutory obligations for 
giving a supply were not being properly carried out. To my mind 
there is no evidence whatever that the existing methods of single 
control of both gas and electricity undertakings have been unsuccess- 
ful. There is a field for both of them, as is shown by the increased 
outputs of both that are recorded year by year, and until such 
evidence is available, single control should not be considered. 

There is another point that is affected by this suggestion of Mr. 


Newbigging and which he has evidently never considered at all, and . 


that is the centralisation of electric supply undertakings in this 
country, about which I want to say afew words to you. If centralisa- 
tion ever comes, and I feel that it would be greatly to the ad vantage 
of the users that it should, it is obvious that it would be quite impos- 
sible to arrange for single control of two industries, one of which was 
purely local and limited to comparatively small and isolated areas, 
whilst the other was national and capable of being applied over the 
whole of Great Britain as one concrete system of supply. Signs have 
not been wanting for some years past that the question of bringing 
isolated electric supply undertakings under one central] system of 
supply has been oécupying the atteution of electrical engineers. 
Parliament has also recognised the principle bv agreeing to the 
formation of the various power supply companies which are operating 
in several counties. All these instances are steps in the right direc- 
tion, though we are as yet a long way off the goal—where it will be 
possible to obtain, all over the country and at one rock-bottom price, 
a supply of electrical energy for any purpose, such as power, heating, 
lighting (and this will ultimately be such a small percentage of the 
whole that the poor load factor can be safely ignored), domestic 
requirements, traction by rail, road, or tramway, &c. We are a 
nation of manufacturers, and to a large extent every inhabitant of 
this island is dependent upon our maintaining our position in the 
markets of the world. Our manufactories can only hold their own 
in these markets if they can produce as cheaply as possible, and one 
most important consideration towards this end is the provision of 
cheap power and cheap transit for both goods and workmen. Other 
countries are recognising this: America and Germany, our two 
greatest trade rivals, are establishing centrally controlled systems of 
supply, which cannot fail to have a far-reaching effect upon their 
commercial welfare. We must do the same unless we arc content to 
take a back seat in the future. 

The larger municipalities in this country, such as Glasgow, Man- 
chester, Birmingham, Liverpool, Leeds, &c., have pointed the way— 
now it remains for Parliament to tackle the question of nationalisa- 
tion; whether by means of a Government Department or a public 
board of management, such as the Port of London Authority, or a 
private company, subject to limitations as to dividends and prices to 
be charged for current supplied, is yet to be seen. Until some such 
scheme is brought into operation, it is useless to expect anv marked 
reduetion in the cost of producing and distributing electrical energy 
below that obtaining in the large power stations now operating in this 
country. Ít is only by tackling the problem boldly, by being pre- 
pared to supply current at prices much lower than are ruling at 
present, and recognising that for a few vears there must necessarily 
be a deficit on the large initial expenditure incurred, that it will be 
possible to attract and develop the large volume of business that will 
be necessary to make such a scheme a financial success in the future. 
It will be as necessary to face expenditure in pioneering work for this 
scheme as it was in the early days of electric lighting. with this differ- 
ence, however, that the returns to be expected should come very 
much sooner. If such a policy is ever decided upon, it must be 
strictly adhered to, and it should incorporate the following outlines, 
Large bulk supply power stations should be installed in various parts 
of the country having regard to the three following chief require- 
ments: Proximity of an ample quantity of coal ; proximity of an 
unlimited supply of water for condensing purposes ; proximity of 
the various large centres of industry where the major portion of the 
energy is likely to be required. Railways, of course, cover practic- 
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ally the whole of the country, so that these can be fed economically 
at any point or points throughout their length. As soon as these 
bulk supply stations are available and the distributing trunk eables 
installed, the majority of the smali generating stations in the country 
should be at once shut down and utilised as sub-stations. It would 
probably be found most satisfactory, in many cases, to adhere to the 
existing methods of distribution, and to utilise these as fur as they 
Will serve, possibly. as they become filled up, installing alongside of 
them other schemes for distribution of energy which may prove more 
economical to handle, 

And now a word about the engineers who are at present in charge 
of these isolated supply stations. It will probably be concluded that 
when all these stations are shut down the engineers iu charge of them 
will not be required, and it is only human nature to resist the forma- 
tion of such a scheme from the fear of being thrown out of employ- 
ment. | consider that it would be the worst possible form of so- 
called economy to dispense with the services of a single man that is 
at present employed in all these undertakings. The very object of 
the scheme is enormously to increase the business to be handled in 
all these centres by giving the supply at a much more attractive 
price. The men on the spot have the best knowledge obtainable for 
pushing the business and developing the distribution of the bulk 
supply that they would receive. and the chief engineers in charge 
would be especially valuable in this direction, We electrical 
engineers have to be managers of our businesses as well as engineers 
in charge, and the business control is every bit as important as is the 
engineering control, The commercial side of the business is so de- 
pendent upon technical matters that it is necessary to have an ergi- 
neer at the head. E do not see. therefore, that there need be any 
apprehension in the minds of the existing engineers in charge that 
they will not be required if such a scheme comes into being. The 
main distribution should be carried out wherever possible by means 
of overhead trunk mains, and provision should be made for reason- 
able wavleaves to be compulsorily granted. Without special powers 
regulating the granting of wayleaves it is probable that the cost of 
obtaining them would verv nearly kill the saving of overhead trunk 
lines compared with underground cables. Another great advantage 
of the scheme would be that the cast-iron boundaries of existing 
municipalities and companies, Which at present. limit the various 
areas of supply. would entirely diszppear, with the result that de- 
velopment could go on freely and along lines most beneticial to the 
community in general. London is now considering working out its 
own salvation on lines suchas F have suggested, and it will be a great 
pity if the scheme that is finally adopted is not so laid out that it 
will be possible to work it in as part of a large national scheme such 
as I have indicated. "There is no reason why the London scheme 
should not be considered from this point of view and developed along 
these lines. Now as to how such a scheme should be inaugurated. 
It is pretty evident that Parliament has its hands so full that there 
is not much hope, for the present at all events, of any move being 
made in this direction. I suggest, however, as this scheme is so 
vitally important to all industrial centres, that in their own interests 
the large municipalities, who at present control the major portion of 
the bulk supplies in the provinces, should meet together and discuss 
the matter, and, if possible, formulate a satisfactory scheme which 
could then be brought jointly before Parliament to be subsequently 
developed on proper commercial lines. 

In my opinion, this method of procedure is the most suitable one to 
adopt, and the justitication for it is—The supply of electrical energy 
for all purposes, whether industrial, domestic, or publie utility, at à 
price far below what is now being paid: (4) for the benefit of the 
community as a whole; (b) for enabling our manufacturers to 
compete successfully with their rivals abroad, who, it must be re- 
membered, are developing their resources on these very lines; (e) 
for the abolition of smoke in our large cities, and the consequent 
general improvement in the health of the community; (d) for the 
conservation of our cual supplies, which will be utilised on the most 
economical lines at. present. known to science; and (e) for the up- 
holding of our position as the leading country in the world of com- 
merce, which position is being assailed more and more every Vear. 
These reasons should surely be sufficient to make the controllers of 
our large industrial communities look carefully into the question of 
centralisation of the supply of electrical energy. 

At the conclusion of the address a vote of thanks to the 
President was moved by Ald. W. Bruce (Sunderland), who 
said he was thankful it was printed. for they would now be 
able to consider it m detail, and it would help them in their 
deliberations at future conferences. Mr. H. RICHARDSON 
(Dundee) seconded the vote of thanks and Mr. CuarrocKk 
made a brief response. 

Mr. W. AX. VieNonES then read his Paper on * The Com- 
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mercial Development of Electricity Supply in Small Towns.” 
This is given in abstract below. 


THE COMMERCIAL DEVELOPMENT OF ELECTRICITY 
SUPPLY IN MODERATE-SIZED TOWNS.* 


BY W. A. VIGNOLES. 
(Chief Electrical Engineer of the Corporation of Grimsby.) 


Summary’—In discussing the problems met with in the supply of 
electricity in towns of about 100,000 inhabitants the author deals first 
with the commercial side of the undertaking, considering particularly 
advertising, canvassing, hiring and wiring, and then goes on to deal with 
the questions of financial control, rate contribution and other financial. 
data, such as depreciation, reserve and renewal funds. Finally the cost 
of supply is gone iuto in detail. 


It is proposed to discuss the problems to be met with in the supply 
of electricity in towns of about 100,000 inhabitants, and the conclu- 
sions reached will naturally be based on the writer's experience in: 
his own town, Grimsby. This town has a population of about 77,000* 
inhabitants. There are docks and a large tish market, there is a 
large export trade in coal, while timber and general merchandise 
are imported. Factories are few in number, though there are the: 
usual miscellaneous workshops incidental to a shipping town, and a 
few large saw-mills. The latter. however, usually employ steam for 
power raising, burning their wood refuse instead of coal. 

In the business of electricity supply the first essential is to realise 
that there is something to sell, and the second, that to be successful 
in that business we must, in selling slang, " deliver the goods." In 
approaching consumers we should avoid as far as possible talking 
about volts, amperes, units, or using other technical terms until the 
consumer has been taught what they mean, and then only if it is 
absolutely necessary to employ them. It is better to talk about 
what can be done with the energy ; the amount of light that can be 
obtained for the expenditure of a given sum of money; or the 
amount of power, in the latter case using the term “ horse- power," 
an expression familiar to all power users. To market the commodity 
it must be brought to the notice of the people who are likely to buy 
it. and this may be done in any of the ways shown below, all of which 
come under the general heading of publicity: (1) Showrooms, where 
electric fittings, heaters and cookers ean be seen in use ; (2) periodical 
exhibitions or demonstrations serving the same purpose ; (3) adver 
tising: and (4) personal canvassing. If the undertaking has powers. 
to do installation work then a showroom is undoubtedly a useful, 
and some managers think the best, method of getting into touch 
with the consumer, while the cost can, to a large extent, be borne by 
the profit on the Installation department. Where, as in Grimsby, 
the undertaking has no special powers, and arrangements have to. 
be made to sell through contractors, only a small proportion of the 
cost can be covered by the profit on sales, and the writer is con- 
vinced that under these circumstances the same results can be 
obtained in other ways at less expense. For instance, the engineer 
in a town of about 100,000 inhabitants stated recently that his show- 
room cost him £600 per annum, excluding canvassing staff; in 
Grimsby excellent. results have been obtained. by advertising with 
considerably less expenditure, as the following figures will show :— 


Year. ©1908 9 1909-10 1910-11 1911-12 1912-13 1913-M 
Amount spent in ad., | | : 
vertising .........s. £20 £48 | £177 £335* £208 | £250 
Increase m private | | | P 
CONSUMETS oe eee eee 102 106 | 203 108 230 315. 
Increase in lamps | | | 


connected for pri- 


| 

vate consumers ... 6.818 — 7,396 | 13,949 — 14,241, 15,180 17,714 
Increase in H.P. of i | 

motors connected. | 98 52 233 | 202 | 248 316. 
Increase in revenue i | 

from supply to pri-: | 

vate Consumers. ' ! 

NE | £38 £869 £1,242 £1,062 £1,864 £2,144 
Increase in connec- , : | 

tions, heating and | 

cooking. equiva- ! 

lent 8 c.p. B: RM | — , 0 719 3.17 9173 | 3,411 


All of the following methods of advertising are used: (1) ei 
tisements in local newspapers, (2) enamelled iron plates on wor 


£ * : n j ð- 
using power, (3) enamelled iron plates on the lamp-posts 1n th 


streets, (4) posters in selected. positions on Corporation property, (3). 
personal facsimile letters, (6) church and chapel. magazines an 


— 


— * Abstract. . 
+ This includes nearly £100 spent on demonstrations, exhibitions and 
show rooms, 
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bazaar catalogues, (7) exhibitions and demonstrations, (8) pamphlets 
and leaflets, (9) issue of two localised magazines—* Electrics " and 
“The Unit "—advertising electricity for works and for the home 
respectively, (10) loaning apparatus for trial, (11) canvassing, and 
(12) issue of a consumers guide. Ona turnover of £20,000 to £24,000 
the cost, which has averaged about £250 per annum, cannot be con- 
sidered extravagant. Greater publicity is, however, required in all 
towns, and many managers of electricity undertakings are viewing 
with envious cyes the activities of the British Commercial Gas 
Association. This association must be spending thousands of pounds 
on their publicity campaign, and with the immense amount of capital 
now invested in electricity undertakings, and the proofs that are 
continually being brought forward that advertising does pay, it is 
surely time that the electric supply industry should combine together 
to make some effort to place the merits of electricity supply before 
the countiy in a forcible manner. The writer suggests that the 
ILM.E.A. should appoint a committee with full powers to confer with 
the Electricity Supply Publicity Committee or any other body to 
endeavour to formulate some scheme by which a co-operative system 
of publicity could be put on foot for the benetit of electricity supply 
generally, One obstacle to combined action is that it is difficult to 
convince committees and Councils that expenditure on advertising 
is not so much money wasted, while a goad many station engineers 
do not appreciate the value of, or see the necessity for, sustained 
publicity work. Another difficulty that has been pointed out is that, 
where the accounts of local authorities are subject to Local Govern- 
ment Board audit, objections have been raised to the spending of 
money on advertising. A recent ruling of the Board, however, is to 
the effect that advertising literature may be purchased, but that 
authorities have no power to subscribe to the funds of an association 
organised on the lines of the Commercial Gas Association. A different 
constitution might get over the difficulty; if not, the sooner the 
I.M.E.A. Electricity Bill, in which there is a clause dealing with this 
question, is passed the better. An energetic policy and an adver- 
tising campaign on the part of both gas and electricity undertakings 
will not, as is sometimes feared, hurt cither, but will be for the benetit 
of the consumer, as it will keep before him all the uses to which elec- 
tricity or gas can be put, while the competition will keep both 
departments alive and up to date. 

Exhibitions and demonstrations are very useful in stimulating 
interest, and should be held from time to time ; but the cost is heavy, 
and they should not be held too frequently, otherwise the appeal is 
likely to lose its force. Every undertaking of the size under con- 
sideration should employ an engincer as canvasser or representative, 
devoting the whole of his time to following up inquiries and can- 
vassing. If systematic advertising is carried out it will be found 
that one man will be fully employed in following up inquiries and in 
endeavouring to secure consumers where it is proposed to lay exten- 
sions of mains, and will have little time to devote to house-to-house 
work. He will probably require assistance from time to time in 
carrying this out, and a junior can be usefully employed on this, and 
so trained for more responsible work in the publicity department. 
Where the canvasser has difficulty in securing the business the 
manager should visit the possible consumer even if the installation 
in question is only a small one. With large power consumers the 
personal efforts of the manager will near! y always be necessary before 
the business is settled. The names of persons who have submitted 
building plans for approval, and particulars of any new roads or 
estates that are being laid out, are useful, while a good deal of uscful 
information can be obtained from house agents. Strenuous efforts 
should be made to induce the speculative and other builders to wire 
new houses. 

One of the best arguments in favour of the undertakers being 
granted full wiring powers is that it ensures the consumer getting 
What he wants. It must also be easier to get a possible consumer 
finally to make up his mind if it is possible to quote him a price for 
his installation than if the consumer has to make inquiry from a 
contractor. This difficulty has occurred very frequently in Grimsby, 
and great touble has also been experienced at times in getting con- 
tractors to follow up inquiries that have been obtained. To get over 
these difficulties the department offers free advice to all consumers, 
and for a small fee, 2} per cent. on the value of the work with a 
minimum of 5s., undertakes the preparation of a specification of 
What is required, and superintends the carrying out of the work. 
Alternatively, any consumer can obtain free of charge an outline 
scheme for the lighting of his premises. Equal care is taken to satisfy 
the consumer after he has commenced to take a supply, and all 
complaints as to lights being out. due to fuses blowing or other cause, 
SEE recorded by means of a special complaint form, which is filed. 

Vhen new devices or apparatus are placed on the market the depart- 
ment purchases a few examples and lets consumers have them on 
oan for trial. The consumers’ engineer usually deals with these 


matters, and when the apparatus is on circuit looks after it until: 
satisfaction is obtained, and endeavours finally to effect a sale through: 
a contractor. The price charged for “ the goods " supplied must be 

such that the consumer is satisfied ; he must feel that, taking every- 

thing into consideration, the article offered is worth the price asked. 

Electricity being (as is well known) superior to gas, it is possible to 

get consumers to pay more for it. There is a limit, however, and 

unless the price is at such a level that the consumer is satisfied no 

amount of advertising, canvassing or pushing will create permanent 
business. 

Some years ago the Grimsby Electricity Committee met the local 
contractors, and after discussing the question of hiring with them, 
a friendly arrangement was come to by which the department hires 
out: Motors and starting apparatus, are lamps, cookers, heaters, and 
provides installations and apparatus on hire-purchase. All wiring 
work is done through a contractor, and no apparatus is hired out 
that is of less value than £3. 10s. In many cases the department 
takes over the hire-purchase of apparatus or installations provided 
and arranged for by contractors. [t is interesting to note that 
whereas in the early stages of the development of the power load 
four-fifths of the motors were on hire, now by far the larger number 
of motors that are connected up each vear are purchased outright 
from contractors in the town. No doubt it is difficult at times to 
work with contractors, and there are bound to be difficulties, as they 
are quite independent of the department, and, naturally, have their 
own views which will not always coincide with the views of tho 
manager. With goodwill on both sides, and with the exercise of tact 
on the part of the manager, these difficulties can be overeome, but 
only if the latter is able to sympathise with the special difficulties 
which the contractor has to meet. Sufficient has been said to show 
that it is possible to adopt a forward policy and successfully to 
develop the business of an undertaking without the help of a sales 
department. 

If an undertaking is to progress satisfactorily there must be no 
hesitation on the part of the Committee in spending money required 
for extensions of mains to reach consumers, Guarantees should not 
be asked for unless there is a strong probability of the undertaking 
losing money, and in new streets guarantees should certainly not be 
asked for. but mains laid as a matter of course before the houses are 
built. The fixing of the size of the distributor to be laid is a very 
important matter. There is very little probability of the mains 
being overloaded from the point of view of temperature, as with 
paper-insulated lead-covered cable the current which can be dealt 
with on small mains without risk of damage is exceedingly high. In 
Grimsby a very large length of 4g three-core distributor has been 
laid, and has given excellent results in providing for extensions in 
streets where there are numbers of small houses. With a cable of 
this size laid on each side of the road a heavy current can be dealt 
with, though the writer's present practice is to run one cable of this 
size in the first instance, and, if additional consumers are obtained, 
to lay a 15 cable on the other side of the road. With this arrange- 
ment it is not anticipated that there will be any trouble, even if a 
considerable proportion of the consumers use electricity for cooking 
and heating purposes. There is a large source of revenue in publio 
lighting which has not yet been tapped in many towns. The per- 
fecting of the metal filament lamp has made it possible to light the. 
streets by electricity at the same price as this work can be done with, 
gas. 

In Grimsby supply is being given to consumers at present whose 
annual bill only just reaches 30s., while with slot meters many con- 
sumers are paving less than this. With such a small revenue it is 
extremely difficult to meet all charges. The matter can be dealt 
with in two ways, the first by reducing the cost of the service, the 
second by trying to convert the small consumer into a large con- 
sumer by inducing him to take supplies for other purposes than light. 
By standardisation and by adopting a system of looping services, 
running one cable for each pair of houses, the average cost per service 
has been steadily reduced from £3. 19s. 10d. in 1906-7 to £2. 17s. in 
1912-13. Suitable methods and rates of charging must be adopted 
to induce consumers to generally adopt electricity for heating, and, 
in the writer's opinion, the most suitable method will be found to bo 
the rateable value, or Norwich system, with the running charge not 
above 3d. per unit. With the smallest consumers, and in premises 
where the tenant is likely to change frequently, it is very desirable 
to use slot meters. In order to keep in touch with the consumer, 
these meters have been arranged for 5d. per unit; but when the 
meter is cleared 2d. in every Is. is returned, so that the net cost is 
about 4d. per unit instead of 3łd.. the usual flat rate. Meter rents 
are not charged, so a small consumer pays no more on this svstem 
than he would on the ordinary rate. The system of refunding a pro- 
portion of the money put in is popular, as the meter in a way acts ag 
a savings bank, and, in fact, it is strongly suspected that the " man ?* 
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has to provide the 1s. while the lady of the house draws the rebate 
when the collector comes round. 


With the selection of a suitable tariff the development of supply 


` for heating will go ahead very rapidly. In Grimsby, with a ld. rate, 


-and without any appreciable number of heaters being let on hire, 


the sales for heating and cooking have amounted to the following for 


: the years ending March, 1912, 1913 and 1914 respectively: £206, 


£294 and £324. This shows what can be done on a ld. scale. It is 


- anticipated that with the proposed rateable value system 15 per cent. 
. and àd., that a very large development will take place, especially as 


: elements, are being rapidly improved. 


the various types of “ heaters," notably the class using red hot 
It is hoped to induce con- 


: sumers to purchase their own apparatus, if not outright, at least on a 


-short hire-purchase basis. 


an Cooking, while quite as satisfactory a 
proposition as electrical heating, suffers at present under the dis- 


-advantage that the only suitable apparatus is too expensive for the 


small householder to buy, while it is difficult to get consumers to pay 
l5s. per quarter for cooking apparatus when they can hire a gas 
cooker for 3s. 6d. It will be interesting to hear the result of Mr. 
Seabrook's experiment to charge 3s. 6d. per quarter rent and to add 
1d. per unit to the price of electricity used through cookers on hire, 
this Jd. being credited to the hire account. One of the difficulties 
that the manufacturer of electrical cooking apparatus has to contend 
with at present is that the market he has to cater for is, compara- 
tively speaking. à small one, and consequently he is putting appa- 
ratus through his shops in dozens instead of in hundreds. No one 
undertaking can at the present time order apparatus in large quan- 
tities, but if a number of undertakings were to combine together and 
adopt a particular make of cooker thev should be able to buy on 
better terms. The writer is not sure if this has been tried in the past, 
and he hesitates to recommend that the I.M.E.A. should appoint 


another committee on this question, although his own opinion is that 
. this association should have a number of permanent sub-committees, 


. of the undertaking, business-getting. engineering and finance under 
.one supreme head, whatever title he may be given, who shall be 
-absolutely responsible to the Committee for the success of the under- 


of the manager. The policy of devoting all profits to the under- 


each dealing with and fostering the development of some particular 
branch of electricity supply. The first steps in every new enterprise 
are the most difficult. and the placing of the first 20 cookers in any 
town will entail a considerable amount of work. In dealing with this 
matter it is essential that one or more of the staff should be able to 
advise on the use of the apparatus, and in order to be able to do this 
they should actually use the cookers and study the art of cooking in 
a general way. A lady should also be appointed to take special 
charge of this department and to advise consumers on the use of the 
apparatus. A large revenue will ultimately be obtained from the 
charging of electric vehicles, and every supply undertaking should 
help in the development of this business by providing charging 
facilities and selling at suitable prices. 

The only sound and business-like policy is to place the whole control 


taking. This policy has been adopted in a number of towns both 
small and large ; in these cases the department is entirely self. 
contained, the books are kept, accounts collected, and balance-sheet 
prepared by a staff supervised by an accountant under the control 


taking.while being the soundest from the point of view of the financial 
stabilityfof the undertaking, would, in practically all cases, be the 
best for the district. The argument that the credit of the town is 
pledged for the benefit of a few consumers is one that cannot be main- 
tained nowadays, as, apart from the fact that nearly everyone uses 
electricity either in his home, office or in the works where he may be 
employed, all ratepayers would stand to benefit from any increased 
prosperity arising from the causes indicated above. 

Probably the simplest method by which a Corporation can raise 
money for electricity supply purposes is by the borrowing of moneys 
from companies, socicties or Individuals, a mortgage on the district 
rate being given as security. The Grimsby Corporation have never 
taken up a loan for their electricity undertaking for any period of less 
than 15 vears. The Local Government Board has approved the bor- 
rowing of money for certain purposes with the term of repayment 
fixed at fiveand ten vears, but in these cases the money has been taken 
out of the protits of the undertaking. This has saved expenses in 
negotiating the loan and interest. In this way the undertaking pro- 
vides for all new meters, publie lamps and posts, while it also pro- 
vides in the same way for small extensions of mains and for the wages 
paid to men in permanent employ when working on capital account. 
The assets of the undertaking are continually depreciating in value, 
and it is the duty of the Committee and the manager to see that 
adequate provision is made for this, either by reduction of the capital 
or in some other way. The amount of this depreciation in Corpora- 
tion undertakings was for many vears a bone of contention between 
the * mu iicipal traders " and the " anti-municipalists," but it is now 


generally accepted that the position of the municipal undertaking 
is no different from that of any other trading concern, and that 
depreciation must be provided so that the value of the assets at any 
time at least equals the capital outstanding— i.e., the total capital 
raised, less the amounts repaid, or provided for repayment, and less 
the depreciation, reserve and sinking funds. To calculate the value 
of the assets at any time it is necessary to take the original cost and to 
write it down on the basis of the estimated number of years of life ; 
in addition, an allowance must be made for possible obsolescence 
by the introduction of new and more efficient apparatus before the 
expiration of that period. Great differences of opinian exist as to 
the life of the plant. If the only consideration was the date at which 
the machinery would be worn out the question would be difficult 
enough, but it is further complicated by the question of obsolescence 
mentioned above. The following table shows the life of various 
classes of machinery estimated by the late Sir W. H. Preece in a report 
to the Bristol Corporation, and the figures given by Mr. Hammond 
in a Paper read before the Institution of Electrical Engineers in: 
1907.* Another column has been added with the figures for the 
periods in which loans have to be repaid, which the Local Govern- 


ment Board seem to work on at the present time. mot 
Table I.—Z/fe of Plant. 
i Preece | | Ham. | Repay- 
reportto Re- | mond, | ment 
| Bristol | sidual April07, periods 
Corpn., | value — LEÉ.E. sanctioned 
July, 06. atend Paper. | by Local 
—— — —  eiliie, ———! Gover. 
Lifeif ' Per ' Life if ' ment 
| properly, cent. of. properly, Board 
' main- | original main- incertain 
| tained. + cost. — tained. | recent 
| Years. | Years. | — cases. 
Land 22: aet der Leve En: A" | T "( | 30 
Foundations ........... —— — 100 nil. u) j| 30 
IUD MC | 820 ^C nil 4) 30 
Boilers (water tube) ..... chemise que X COSS o ow. “ED 
Lancashire boilers — ........ nd s 23 | 3"q 20 - 
Dynamos and alternators...... ss 80 4 82% 25 | 18 
CONVEY OLS: araia Gis bot 4 1Q) 15 
Engines and other machinery ... 25 | 6%% | 35 18 
Turbines- eminsen mé po “aoe RON 18 
Cables (armoured)........ dass d 3) q 10. 25 | "- 
Cables (solid, in wood trough) | a2 01 3| 28 
Cables (duéts)... eire | See wena e. Cid 25 
Services, either armoured or laid | 
BOM tag secte deer ruote ness (m | - 5 15 
Static transformers seses T Pe 25 iss 
Rotary converters.—motor gen- | 
CLALOTS C Leonid ba tse ER E P PTT 20... 15 
Accu MIATU Sos oeie 4. 15 | 1055 15 10 
Arc lamp-posts ............. eese. mE Dus 2s 10 
Are lamps ..... —— — "Uo SIS 99 de lU 
Incandescent lamps and posts... ... |... P 10 
Arcu) NT Seiten do C 5 JU 20 "€ 
MOCOES on croce aga E NM Eo PED - 265 10 5 
Switchgear instruments | ......... k. Xd S 20 18 
Tools and sundries............ éseat 10 oy 19 . 
Oil and air filters .................. T — ia vus 
Water recorders........leseeeeesees. | ae o wm - 15 
CTANCS. sc bigncasie ous E upd Ud T E DC € en 
Cooling towers | ................ enone vt gs T 10 


If the loan out of which any machinery is purchased is repaid 
within a period which exactly equals or is shorter than the actual life 
of the plant, nothing further is required in the way of depreciation ; 
with the short periods now being granted by the Local Government 
Board there is every probability that this is what is occurring with 
recent expenditure, and it is highly probable that the machinery 
will. in most cases, be in efficient use after the whole of the loan has 
been repaid. Most undertakings, however, have obsolescent 
machinery in use on which loans are still outstanding. Where loans 
are redeemed on the equated payment system the amounts shown 
as actually repaid are not a true criterion of the provision that has 
been made for depreciation. To ascertain this it is necessary to con- 
sider the proportion of the total liability that has been met; thus, 
after 10 years’ payments on a loan running for 25 years, the under- 
taking has met J?ths of its liability, and for the calculation of 
depreciation, therefore, it is only fair to assume that i9ths of 
the loan has been paid off. The policy should be as far as possible 
to avoid locking money up in outside securities, but to put all the 
money back into the business, only keeping as liquid assets such 
sume as may be thought necessary to mect a possible deficit in 


— 


*Tag Evecraician, Vol. LIX., p. 51, April 29, 1907. 
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revenue account, or for dealing with any case of scrapping of plant, 
as when this occurs the Local Government Board require the amount 
of loan outstanding on the particular item of plant scrapped to be 
paid out of revenue. It is probable, however, that the Local Govern- 
ment Board would give permission to the borrowing of the whole 
amount required for new plant to replace obsolete, if sufficient 
depreciation had been provided and ear-marked in the accounts to 
meet the whole amount outstanding on the plant to be scrapped, 
even if such depreciation had already been invested in the under- 
taking in the form of new assets. The amounts spent out of revenue 
in writing off froin capital account plant that has been scrapped, 
and in renewing short-lived assets on which there is capital out- 
standing. are contributions to depreciation ; records should there- 
fore be kept of such sums so that they can be taken into account 
in considering the financial position of the undertaking: Sumsspent 
in alterations which do not increase or renew the life of any portion 
of the machinery cannot, strickly speaking. be considered as depre- 
ciation, although the alterations may have been necessary to accom- 
modate up-to-date plant. The policy of scrapping inefficient and 
out-of-date machinery is one that has not always been adopted in the 
past as freely as it should have been. 

It is well known that no provision was made in the Electric Light- 
ing Acts for undertakings raising the necessary working capital. and 
this is one of the matters that is dealt with in the I.M.E.A. Bill. In 
Grimsby the difficulty is got over by not investing the reserve fund, 
but leaving it in the ordinary banking account. The Local Govern- 
ment Board recently reminded the Corporation that, under the 
Electric Lighting Acts. this money should be invested ; but it was 
pointed out in reply that if this were done the only alternative would 
be to borrow money from the bank, and that the Corporation had 
no powers to do this : also, that the course which they had adopted 
was more economical, as the reserve fund. if invested, would only 
have earned about 23 per cent., whereas the bank would have charged 
9 per cent. for the overdraft. The necessity for working capital was 
also pointed out to them. and the Board have not raised any further 
objections. 

Many progressive managers advocate the principle of selling elec- 
tricity. not on the basis of cost, but on what it will fetch in the mar- 
ket; but the writer is of opinion that this should not be done if it 
involves selling below what it costs, unless it can be shown that 
selling at the proposed price will so reduce costs that ultimately a 
profit will be made, or that by selling at a loss other business, which 
would not otherwise be done, can be obtained upon which the losses 
can be made up. If electricity is being sold at a loss it will probably 
be to the short-hour consumers, who are paying on a flat rate. Banks, 
offices closing at five. and early closing shops are a very poor pro- 
position for the electricity supply undertaking unless a very high 
price is obtained. At a flat rate of 31d., the price in Grimsby, they 
almost certainly cause a loss to the undertaking at the present time. 

In considering costs. allowance must be made for the following : 
Running expenses: Generation, distribution and management. 
Capial charges : Interest. repayment and depreciation. Itis a very 
simple matter to divide the expenditure under each of the above 
heads by the total units sold, and in this way to obtain a tigure for the 
cost per unit; but it has long been recognised that this is quite mis- 


leading. and that, though this gives the average cost of supply, it is | 


no guide to the cost of supplying different classes of consumer. If 
the accounts for any undertaking be examined for a period of years, 
it will be found that. instead of the average cost varying in a some- 
What haphazard manner, as might appear at first sight, it really 
follows a definite law as long as the conditions remain the same. 
This law, which is similar in form to the Willans law for the steam 
Consumption of an engine, is that the total cost of generation per 
annum (not the cost per unit) is equal to a fixed sum plus a small 
running cost per unit sold. The formula for this is £2,450 plus 
U-Mld. per unit. The extra cost, therefore, of generating the elec- 
tricity given for the bulk supply was 0-341d. per unit, and the cost of 
generating the supply required by any consumer will be 0-341d. plus 
4 proportion of the standing charges of £2.450. It is diflicult to 
decide how the standing charges should be alloted ; they have to be 
met, and in considering the cost of each class of supply a proportion 
must be debited to each. The only satisfactory method seems to be 
to take them in proportion to the maximum demand. 1f the charges 
remain constant, as they will until the conditions are changed—e.g.. 
by the increased size of the station involvi ng greater stand-by losses, 
the standing charges per kilowatt will be reduced as the maximum 
demand increases. In certain cases where new classes of business 
are being considered it may be advisable to ignore the standing 
charges, as these are being met by the revenue received from existing 
supplies, This is the attitude adopted by the * Point Fives," and 
it is a reasonable one provided that their charge covers the extra or 
running cost of supplying the extra units, any extra capital charges 


involved, and leaves a margin of profit for the benefit of the under- 
taking. | v 


The greater part of the management expenses are, therefore, fixed: 


charges. These expenses can be divided into two principal items, 
one the expense due to the running of the undertaking, and the other 
duc to what may be termed development work in seeking and pro- 
viding for new business. In the case of the Grimsby undertaking, 
fully one-third of the management should be debited to this develop- 
ment; at first this may seem a large proportion, but it must be 
remembered that this account bears the engineering charges for all 
new extensions, with the exception of any special draughtsman's 
work. In large commercial undertakings a similar problem has to 
be dealt with, and in these cases it is no uncommon thing for a special 
development fund to be created for extensive advertising. or similar 
expenditure, which, while for the ultimate good of the undertaking, 
is not immediately remunerative. In allocating the management 
costs the expense due to the running should be debited to the various 
classes of supply in proportion to the maximum demands, while it is 
suggested that the development expenses should be allocated in 
proportion to the profit made. That is, that it should be taken out 
of profits, and not shown as an expense against any particular class 
of supply. 

The following figures showing the division of the working costs in 
the way described may be of interest. They are worked out on the 
accounts of the Grimsby undertaking for the year 1912-13. 

The costs are divided as follows :— 


1. Running costs proportional to units sold. These two make up 
2. Standing charges proportional to maxi- > generation and distri- 
mum demand. bution. 


3. Rates, taxes and portion of management proportioned to various 
supplies according to profit made. 
4. Balance of management proportional to maximum demand. 
Working on the basis suggested by the I.M.E.A. Committee, the 
figures are as follows :-— 
Division of Costs shown in the Grimsby Accounts for the Year 1912.13. 
(1) Ruxyina Costs. 


Per unit sold. 


Coal 75 per cent. wt., 6,274 tons ....... TO £2,345 0:235d. 
Oil and stores, 75 per cent. ........... — € 208 

Wages, 00 Der CON ts. cusa coercet one ed Se UM EPEUE 787 

Repairs to— l 

Buildings 12:2: R diate eoi M e Vu AUS — 

Engine house plant, 50 per cent................LLusu. 14 

Boiler house plant, 25 per cent. .............. ere 8 

Other machinery, 25 per cent.................... m 57 
hann dc n — — 
DistribUtlol-«oieieee eek oneed tuae b uae ea da eps — 

Total oirrese dogs AEE e £3,009 —0-36d: 
(2) STANDING Costs PROPORTIONAL TO MAXIMUM DEMAND. 

Coal, 25 per cent. wt., 2,091 tons ................. . £N 

Oil and stores, 25 per cent. .........cccceeseececceeees 69 

Wages; 90 per cent. 1.eseeocese ee tene peas es. TSB 

Repairs to— 

Buildings, 100 per cent. .................ss. ws "ESO 

Engine house plant. 50 per cent..................... ; 74 

Boiler house plant, 75 per cent. ..........cceeeee eee 264 

Other machinery, 75 per cent........... suus. cue. M2 
Accumulators, 100 per cent. ........ Sisved tos b tay 64 
Distribution, 100 per cent. .............. sues ee. 391 

OUD NE n £2,785 — £1:96 


per kw. of M.D. 
(3) CHARGES PROPORTIONAL TO PROFIT. 
Bates and CAC ouod ere exte Rove ametur ue da ied: £1,175 
Proportion of management due to development. — 819 


Total zc valtani E ER eee £1,904 


(4) BALANCE or MANAGEMENT PROPORTIONAL TO MAXIMUM DEMAND.. 
Management expenses........... eE uiae ANE £2,495 
Law and insurance | .............. uM rere TER 163 
£2,658 


Less management chargeable to development... — 819 


Management proportional to M.D................ £1,839 = £1-3 

per kw. of M.D. 

It is recognised that the capital charges must be alloted according 
to the maximum demand on the plant, but a difficulty arises in ascer- 
taining how the maximum demand of any individual consumer or 
class of consumer affects the total. To continue the exam ple given 
above, the capital expenditure at Grimsby for the same vear, 1912-13, 
can be divided as follows: Division of capital expenditure; total 
maximum demand 1.520 kw. ; capital cost of buildings and plant, 
£36 per kilowatt of total maximum demand ; mains, £26 per kilowatt 
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of demand from consumers using mains ; services, £7-55 per kilowatt 
of demand from consumers using mains; non-productive capital 
(office buildings, furniture, law charges, &c.). £4-7 per kilowatt of total 
‘maximum demand. The average rate for interest and repayment, 
not including depreciation, is 6-3 per cent. 

It is an interesting exercise to work out the cost of cach class of 
supply. taking the above as a basis in the manner shown below for 
are lighting. This has been done for Grimsby, every pound spent 
on revenue account or for capital charges being allocated and an 
extra allowance for depreciation being also made. It is also possible 
to estimate what the cost of bulk supply or cooking supplies would 
-be under the present conditions at Grimsby. In fixing the price to 
be charged it should be borne in mind that both capital and running 
‘costs will be reduced with further extensions of plant and the intro- 
duction of larger and more economical machinery. 

At present electricity is sold for lighting in Grimsby at 31d. per 
unit. Comparing this with a rateable value system of 15 per cent. 
and 4d. per unit, the latter, taking an average over a number of 
houses assessed at about £20 per annum, seems to bring in about £1 
per annum more in the cases where electricity is used for lighting 
only. That is to say. if these house adopt the new scale and go in for 
heating or cooking, they will pay about £1 per annum and 3d. per 
unit for the electrical energy used for this purpose. The experience 
of other towns appears to be that the increase in the peak due to 
cooking is very small indeed. Mr. Long. in his Paper in 1912, 
estimated it at 121 per cent. of the connected demand. In a house 
such as described above, à “ Tricity ^ or other cooker with a total 
capacity of 2-5 kw., would be equal to the requirements, so that on 
these figures the demand per consumer would not be greater than 
0-39 kw. The capital charges due to this would be £l. 4s. if the 
average of present figures be taken, or 15s. if the figures for addi- 
tional plant be considered. Against this the consumer would pay £l. 


‘The following table shows the load factor in the last few years for 
Southampton. two sets of figures being given, one including the whole 


of the electricity sold, and the other with the units sold for heating 
and cooking omitted. It will be seen that in the second case the 
load factor is fairly steady, while there is a considerable increase 
taking cooking into account. "This seems to bear out the contention 
that the effect of the cooking load on the peak is very small. 


Load Factor, Southampton, 


Year ending | 1. Including all | 2. Excluding units 


March : units sold. sold for cooking. 
1910... eee 19:37 19-28 
IO TL scared Monde 19-6 18-73 
1912.2 aso tod beet e ds 21-4 19-75 
IO 3e dies ERES bos 2223 19-35 


From these figures it is evident that electricity can be sold for 
cooking under the conditions at Grimsby on a rateable value system 
of 15 per cent. and 3d. at a substantial profit. Further, that the 
increase in the load and, in consequence, the more economical 
running of the whole plant are bound to re-act to the advantage of 
the undertaking and to cause an increase in the net profits. 

Many of the moderate-sized towns started. their undertakings 
with small reciprocating engines of 100 kw. and 200kw. A very large 
number have now been installed, or are considering the installation, 
of turbines of upwards of 1,000 kw. capacity. The use of this size 
and type of plant will undoubtedly bring down the generation costs, 
and there is no reason why towns of 100,000 inhabitants should not 
be in a position in a few vears time to utilise turbines of twice this 
output. With units of this size it will be necessary to use alternate- 
current generators or geared turbines in order to get the best steam 
consumptions, and in several cases the former have been installed 
in continuous-eurrent stations, à rotary converter being also erected 
in the station to make the conversion. Jf alternating current is to be 
generated it would be better to take advantage of high pressure to 
reduce the capital cost of the feeders. At the same tinte, it may be 
possible to arrange to supply a few large consumers with high-tension 
three-phase current, giving à slight advantage in the price. Con- 
tinuous current has served the moderate-sized town exceedingly well 
in the past, and for simplicity in generation and distribution it cannot 
be excelled; but the change to three phase is being forced by the 
changing conditions, and it is as well to look ahead and recognise this. 

A general review of the present commercial position of electricity 
supply shows that undertakings are passing through a period of great 
development, where an energetic and pushing poliev has been 
udopted, and the outlook for the future is exceedingly bright. The 
use of electricity for power will undoubtedly continue to grow at a 
rapid rate ; the demand in this connection is so well established 
that in these notes very little has been said about it. It must not be 
assumed, however, that this branch of business can be left to look 
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after itself ; on the contrary, it should be carefully tended and any 
inquiry closely followed up, otherwise business may be lost. 1t has 
been seen that the sale of electricity for heating and cooking at 1d. 
per unit, or at least on a rateable value system of 15 per cent. and dd, 
is à sound proposition, while the supply for charging vehicles should 
bring in a good revenue in the course of a year or two. There are 
financial rocks ahead of some undertakings, especially where the 
change from continuous current to three-phase generation is made, 
This change, however, is already desirable in many towns, and will 
be to the advantage of the undertaking in the long run. The 
difficulties should, therefore, be faced as soon as possible, and if a 
conservative poliey has been adopted and profits devoted to the 
strengthening of the financial position of the undertaking, this will 
be in à position to fave any losses that may occur during the first 
year or two after the change. 


DISCUSSION. 

Mr. F. Ayton (Ipswich) agreed that the sale of electricity was a 
commercial proposition, In regard to advertising, with a compara- 
tively small sum spent on advertising, it was possible to give a great 
stimulus to the demand for electricity. They had been advertising in 
Ipswich since the stait of the undertaking. There were no, or few, 
immediate results * but this was always the way with advertising. which, 
to be any good. must be sustained. They must go on sugyesting to the 
consumer the advantages derived from the use of electricity. The speaker 
recommended. tramcar advertising, using as few words as possible. He 
had found the advertisement—'" Sunshine on Tap is Electric Light. It 
makes the home more cheerful "—very useful. They also used mail 
cards, and found them very useful. As regards results, thev had spent 
£140 last year, this being the largest amount spent in a vear up to now. 
For this they had distributed 23.000 pamphlets through the post, and the 
average increase in receipts over five vears had been 19-7 per cent. and in 
sales 25-2 per cent. He supported the idea of a central committee to 
look after advertising. He thought the engineers would be with him, 
but chairmen were apathetic. Contractors should be encouraged and, 
while in Ipswich they had a sales department, they recognised the use of 
good contractors and encouraged them. The idea of applying profits to 
the relief of the rates was the curse of the supply industry. Their aim 
should be to supply at such low rates that electricity would be within the 
reach of all. ‘To do this they must cut down the capital charges. Any 
profits ought to go in advertising. He suggested the appointment of a 
central organisation to deal with this matter of advertising. They must 
do something of this kind if they were to take advantage of the fruitful 
field opening for the use of electricity in all directions. 

Mr. A. HUGH SEABROOK (St. Marylebone) strongly supported the idea 
of municipalities having selling powers—those who had powers should 
stick to them, and those who had not should get them. The selling of 
apparatus by the municipality was desirable, not so much for profit, hut 
for the direct accessibility of the consumers to the servants of the under- 
taking. The profits might with advantage be pooled, and the moaey 
from trade discounts could be distributed for the general good of the 
electrical business within the area of supply. "The municipalities did 
not run selling departments to filch so-called illegal profits from the 
private individual, but to increase the electric service business 1n the 
arca. He hoped that the committee proposed bv Mr. Vignoles would 
be termed the Electrical Development Committee, and that the Council 
would take immediate steps to form it. The good work of the Electric 
Vehicle Committee was an earnest of the success of such a development 
committee, and he hoped that representatives from the B. E.A.M.Á. and 
the Institution of Electrical Engineers and other corporate bodies, as 
well as those whose advice on publicity would be valuable, would be 
asked to sit on the committee. He deplored the lack of commercial 
vitality of the I. E.E., and instanced the attendance of 10 members at the 
recent annual general meeting. Those members of the Council of the 
LE. E. who did not like the commercial policy of the Institution should 
get it altered. here was an undercurrent of dissatisfaction among the 
Institution members, and he thought that it was a pity that any central 
organisation for the development of the electric service could not have 
been formulated by that body. 

Mr. S. E. Feppes (Sheffield) said that Mr. Vignoles had suggested the 
holding of exhibitions as long as they were not held too often. He did 
not agree with that qualification. In Sheflield the electricity depart- 
ment was represented at every exhibition, and even had a permaneat 
stall which could quickly be fitted up and taken to bazaars. With re- 
gard to sales through a contraetor, this was their one trouble in Sheffield, 
and he would like to ask Mr. Vignoles how he did it. In fixing the pace 
for energy they must look into the future. He spoke on this matter 
from his experience with regard to power prices in Sheffield. These had 
been fixed at their present level in 1902, and the only alteration had been 
the addition of a fixed charge to consumers taking e.h.t. energy. He 
had had the same experience as Mr. Vignoles with regard to hiring 
Consumers now almost invariably bought their apparatus. With reg ud 
to an installation he had found the best way was to carry out the work 
themselves. With regard to mains laving, mistakes were always made 
in this way, and it was, therefore, better to make them on the right side. 
In Sheffield they were providing ducts for mains for the cooking load. 
This would be necessary everywhere in future. They did not debit the 
cost of a cable against a new consumer, but only what would be tho 
actual cost of supplying that consumer. If this was a paying proposi- 
tion they went on with it. In outer districts they were laying mains on 
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each side of new streets. Jn this way they had sunk £30,000 or £40,000 
at present. Lighting was only an advertising medium at present, and 
the same might be said for the non-paying small consumer. They were 
both, therefore, useful to the denartment. With regard to hiring 
heating and cooking apparatus they must fix such rental as would pay 
in the future. This he had found a paying policy in Sheffield, where the 
price of gas was as low as Is. 3d. 

Mr. E. E. HoaprLEv (Maidstone) said that all undertakings would 
benefit by hire and hire-purchase powers. In the absence of full 
powers, it would be well to be satisfied with hire and hire-purchase 
powers. The difficulty of an engineer selling through a contractor should 
not be insuperable. In Maidstone there were six contractors who did 
no development work and practically waited until the electricity depart- 
ment brought them the business. Then after doing the work they took 
the profit, but he did not see why they should not, because the engineer 
got the consumer and his revenue. Although the charge for energy for 
cooking might be as low as 0-5d. per unit, if the consumer had to pay 
£8. 10s. for a cooker he would have to be very keen on electric cooking to 
instal it. . 

Mr. A. C. Crams (Croydon) said that temporary showrooms were of 
little use. Two to three years were needed for a showroom to bring good 
results. But a permanent showroom was needed and must be estab- 
lished wherever hiring powers were obtained. As to a central publicity 
or development committee, this should not be organised until the 
LM.E.A. Bill was got through. For such an organisation £5,000 to £7,000 
a year would be needed, and until the money was available the proposed 
committee could not do good work. in Croydon he spent £500 on can- 
vassers and £1,100 to £1.200 a year on his development departments. He 
thought that all complaints from customers should be systematically 
dealt with, not let rest. until settled. He deplored the '' engineer v. 
contractor " ery, and said that if the latter was decently educated he 
was usuallv amenable to reason. "The contractor should be allowed to 
get as much business and protit as possible, and should be helped by the 
department on all “ cut price " jobs such as outside shop lamps and 
cookers, where the competition from gas was particularly keen. Other- 
wise there should be no further concessions to the contractors. Adverting 
to the qualitications of the chief of the electricity department, it was now 
essential that he should be more a commercial man than a “ professional ” 
engineer. The detail work of the undertaking should be done by qualified 
and well-paid assistants. 

Ald. F. Symra (Liverpool) deplored the language used by Messrs. 
Ayton and Seabrook in describing as filchers those who took the profits 
of the undertaking for the relief of the rates. This term was undeserved, 
and he would not submit to it. In Liverpool they did not object to 
spending money to develop the undertaking. Great municipalities did 
not proceed on narrow lines, but some towns got the government they 
deserved. He objected to Mr. Fedden's remarks on present loss being 
compensated by future gain. Their duty was first to the undertaking 
and next to the city. He would not pool with contractors, as they did 
not work for the city, but for themselves. 

Mr. A. HUGH SEABROOK complained that his remarks had been dis- 
torted. He had not said that illegal profits had been filched, but so- 
called illegal profits. | 

Bailie J. WILLock (Glasgow) said that Mr. Vignoles had recommended 
that the profits should go to the development of the undertaking. Ald. 
Smith believed that the opposite policy was the correct one. Now in the 
North they had a saving that every herring should hang by its own head, 
and he felt it was not right that the water undertaking should be robbed 
to help the electricity undertaking or the electricity undertaking robbed 
to help the police. The cost of each department should be boldly stated. 
The other policy imperilled the industrial undertaking. causing them to 
use obsolete plant. to keep up the rates, and all the while to pose as great 
RE before the public. He appealed to them to be honest to the 
public, 

Mr. J. Horace BowpEN( Poplar) said the manager of an electricity 
undertaking had to be a many-sided man with a load factor of 200 per 
cent, They must fight gas to get consumers, and it was even now prac- 
ticable to supply at a price that would compete with gas. He did not 
agree with Mr. Vignoles as regards the profitableness of street lighting, 
but it was a good advertisement and was worth pushing to oust gas. He 
would like to know the name of the only suitable cooker mentioned by 
Mr. Vignoles. He thought £3 per annum was too much for & 
hiring charge, 5s. was enough. They were getting a £6 or £7 cooker 
for Poplar. Mr. Vignoles was in favour of a tariff involving a fixed 
charge with the addition of 4d. per unit. He (Mr. Bowden) trusted the 
former would be assessed bv the author. 

Councillor J. W. CROWTHER (Sheftield) believed that the profits of the 
undertaking ought to be utilised for the efficiency of the undertaking. 
To put the undertaking on the soundest financial basis it was necessary 
to apply its profits for the extension of the benefits derivable. This 
policy was of especial importance in Sheffield, as to give cheap power was 
of more value to the town than to relieve the rates. It was true all 
municipalities did not do this ; but they would in time have to increase 
their capital expenditure, and all the while they were lowering the 
efficiency of the plant. Profits ought to go to the increase of this efficiency 
and to the lowering of the rates. Showrooms were essential to the well- 
being of an electricity undertaking as, especially in small towns, con- 
tractors could not hold a large stock of fittings. Contractors owed their 
business to the electricit y department and did not so much object to the 
latter's use of their wiring powers as to firms who took up such work 
as a side line. Engineers ought to be allowed latitude by their commit- 
tees to develop the undertaking, and judicious advertising was required 
for this end, | 


Mr. W. A. VicNoLEs (Grimsby), in reply, said that he was pleased that 
his suggestion for a publicity committee had been well received and he 
promised to propose that it should be formulated at the annual general 


meeting. The cost of the service given in the Paper was for a single 
service. By standardisation of parts and looping in through party walls 


it had been possible to reduce the cost. He said that several of 
the speakers had dealt satisfactorily with the points which they had 
themselves raised. He would reserve his reply for the “Proceedings” 
after looking through the reports of the discussions. 

The Chairman proposed a vote of thanks to Mr. Vignoles and 
announced that the programme for the ladies would be slightly 
altered. They were invited to the Cinema Theatre in New- 
street, and Mrs. Chattock would entertain them to tea in the 
Wedgwood Rooms adjoining the theatre. Those present then 
adjourned to a luncheon at the Grand Hotel given by the 
Birmingham Entertainments Committee. 

Mr. R. A. Chattock occupied the chair at the luncheon. The 
company present included numcrous ladies as well as Ald. 
Bowater (deputy Lord Mayor of Birmingham), Messrs. Hugo. 
Hirst, Robert Hammond, S. L. Pearce. H. Richardson, W. W. 
Lackie, H. Faraday Proctor, John Christie and A. C. Cramb. 
The company numbered about 250. 

Bailie WILLocK (Glasgow) proposed the toast of “ The City 
of Birmingham.” He said that they had often looked to 
Birmingham for their intelligence and their thoughts. Though 
it had now descended to the third city of the Empire it was 
very prominent. Glasgow's eminence was dear at the price 
and if they had waited a little while they would have got it for 
nothing. In municipal work Birmingham was well ahead and 
was well known the world over. A large percentage of the 
trophies of ancient China were manufactured in Birmingham. 
He wished the city God-speed in its enterprises. 

In reply, Mr. Ald. Bowater remarked that Birming- 
ham had been rather slow in taking up the municipal supply 
of electricity. After allowing other towns to experiment and 
suffer great loss, they had purchased the local electrical con- 
cern and now it was one of their most cherished possessions. 
At the end of a humorous speech Mr. Bowater said that Bir- 
mingham for a few months enjoyed the distinction of being the 
second city of the Empire. Glasgow had lacked originality but 
had altered this, having first sent a deputation to Birmingham 
to see how it was done. 

After lunch the party were conveyed by special motor "buses 
to the works of the General Electric Co. at Witton. Here they 
were divided into parties and proceeded for a tour of inspection 
round the works. By the time this had been finished, a number 
of battery vehicles were on parade, and the visitors inspected 
these with interest, adding to their visual knowledge by the 
more practical method of `“ joy-rides.” The various items of 
interest to be seen at Witton were described in our last issue, 
as were those at the works of Messrs. Belliss & Morcom, to 
which the party proceeded from Witton rather late in the 
afternoon. Special charging arrangements for the electrical 
vehicles were made by Mr. F. Forrest, sub-station engineer of 
the Birmingham Corporation. 

THe ANNUAL DINNER. 

There was a record attendance of members, guests and 
visitors at the Annual Dinner, which was held at the Grand 
Hotel in the evening. The President, Mr. R. A. Chattock, 
took the chair, and the Lord Mayor and Lady Mayoress of 
Birmingham (Lieut.-Col. Martineau and Mrs. Martineau) were 
the principal guests. The company also included Dr. S. Z. de 
Ferranti, Mr. J. F. C. Snell (President-elect, Inst. E.E.), Mr. 
Robert Hammond and a number of engineers and manu- 
facturers from various parts of the country. Upwards of 
500 sat down, and the company overflowed into the gallery on 
one side of the banqueting hall. 

After the loyal toasts had been honoured Mr. Alderman Brece 
(Sunderland) proposed the toast of «The City of Birmingham,” and the 
Lorp Mayor replied. 

It is no new experience for Dr. FERRANTI to propose the toast of the 
evening on these occasions—namely that of «The 1M.E.A.’’—and he 
delighted the company with one of his characteristic utterances on a 
subject which is dear to his heart. This time Mr. Chattock had given 
him his cue in his Presidential address by his very practical references to 
the nationalization of electric power. Dr. Ferranti confessed to a 


disagreement amounting almost to detestation of certain aspects of the 
municipal idea, but many of his best personal friends were municipal 
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engineers, and he was glad to see the Association such a “live and 
vigorous body." He thought it might take up the work which the late 
Industrial Committee of the Institution had recently laid down. He 
regretted to have to confess that that Committee had proved a sad 
failure. Many members of the I.M. E. A. were also members of the Insti- 
tution and that fact should encourage them to continue to make the 
Association a power for the furthering of the broader interests of the 
industry. Reverting to national electric supply, he had expressed 
similar views to those of Mr. Chattock’s presidential address some 3} 
years ago, and though there were points on which he did not entirely 
agree with Mr. Chattock, he felt that their respective aims were identical. 
As to the need for such nationalization his belief in it was endorsed by an 
experience of his in Chicago two years ago, when he was brouyht into 
contact with a small band of enthusiasts, self designated the Betterment 
Society. The members had read his much discussed presidential address 
and wanted its ideals to be realized in Chicago. “ You tell us how to 
go ahead, and we will find the money.” thev said; “ we shall then free 
this city of its smoke." From all of which he argued that as soon as it 
paid Chicago to have no smoke, it would be smoke free. When we had a 
wider knowledge of the means of extracting energy from coal, of higher 
efticiency generating plant for the conversion of that energy and of 
less expensive methods than at present of distributing the energy, it 
would be realized that national electric power would pay the com- 
munity and its industrial interests as a whole, and it would be instituted 
forthwith. Such a scheme would be feasible and commercial when 25 per 
cent. of the energy of the coal could be obtained as electrical energy. 

In his reply, Mr. CHATTOCK expressed and showed the great pleasure he 
felt at the presence of Dr. Ferranti that evening. and at his appreciative 
references to the Association, From his experience of the work of the 
Association he believed that it was becoming a power in the industry. 
The Convention was really only an interlude in what was virtually a 
yearly round of labour on the part of the Association. He could honestly 
say that matters which vitally concerned the interests of the Association 
were seriously discussed by committees and sub-committees. He thought 
that from a propagandist point of view the immediate future of the 
Association was particularly bright. 

The other toasts were '' The Electric Supply Committee of Birming- 
ham.” proposed by Mr. J. F. C. SNELL and responded to by Mr. Councillor 
ErLLAWaY. of the Birmingham Electricity Committee; and “ The 
Guests," proposed by Mr. H. RicHarpson (Dundee, President-elect) and 
responded to by the Mayors or WORCESTER and STRATFORD-ON-AVON, 
and Mr. Councillor LEE, Chairman of the (Coventry Electricity. Com- 
mittee. The speeches were " interleaved” with vocal and musical 
items contributed by various artistes, 


Wednesday, June 17th. 


This morning the London & North Western Railway provided 
a train de lure at the early hour of 7:15 a.m. to convey members, 
delegates and visitors to Coventry. Owing to the spacious 
saloons that were used the space factor was rather large, and 
the train was too long for the platform at Coventry. The 
architectural beauties of St. Mary's, where the meeting was 
held, were too much for the business instincts of those present, 
and though the time occupied in inspecting them was well 
spent it resulted in the meeting starting some 15 minutes late. 
For ourselves, we propose to visit Coventry and inspect its 
beauties on some less strenuous occasion. 

The Mayor oF Coventry (Councillor S. Bettmann, J.P.) 
oflered the Association a hearty and cordial welcome to the 
ancient, vet modern. city of Coventry. He hoped that they 
would fùd in thet city and itsindustrial establishments isch 
that would interest and instruct them, and lastly that they 
would carry away pleasant recollections of their visit. 

The PRESIDENT briefly returned thanks. 

Mr. S. E. Fedden (Sheffield) then read his Paper on " Design 
and Operation of Modern Boiler House Plant." An abstract 
of this will be found below. 


DESIGN AND OPERATION OF MODERN BOILER- 
HOUSE PLANT.* 


BY s. E. FEDDEN. 
(Chi f Electrical Encin??7 o! the Corporation of Sa:ffi:ld.) 


Summary.—The author first considers the design of a modern boiler- 
house plant. with special reference to the Neepsend station of the Shettield 
Corporation, attention afterwards being paid in a more general way to the 
questions. of ash handling, coal measuring, hoiler selection and rating, 
mechanical stoking and boiler-house organisation. 


The main points to consider in the laving down of a steam-driven 
power station are adequate supply of water for condensing purposes, 
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* Abstract. 


ample facilities for dealing with ashes and good accommodation for 
getting in and storing coal. 'The second is becoming à very serious 
source of expense and concern in large cities, because of the difficulty 
of obtaining tips within a reasonable distance of the station. In 
Sheftield the cost of carting has increased no less than 40 per cent. 
within the last few years. The author has lately gone to consider- 
able expenditure to deal with ashes. A lease of a valley adjacent 
to the power house has been obtained, and a steel bridge erected for 
guard purposes over the main line of the railway. A ropeway 
200 vds. long has been installed, capable of dealing with 20 tons of 
ashes per hour. This method of dealing with the ashes was arrived 
at after investigating the undermentioned alternative schemes, 
which worked out as follows: Railway, 2s. 01d. ; cartage, Is. 10d. ; 
and ropeway, Is. 3d. per ton. Dealing with the facilities for getting 
in coal, it is advantageous to choose a site having a high level siding, 
so that the trucks come in straight off the railway over the top of the 
bunkers, thereby doing away with the expense of installing and 
running coal conveyors. This should be self-evident, as it costs 
much less to elevate the 5 to 10 per cent. of ashes than to handle the 
full quantity of coal, in addition to the probability of having to lift 
the ashes again. 

Neepsend power house is arranged on this plan, and the problem 
looked rather a formidable one, as the author had to cut sheer down 
60 ft. and exeavate approximately 30,000 cubic vds. of material. 
Trial holes, however, had ‘been taken before a decision was arrived 
at to utilise the site, and it was found that the material Wwas suitable 
for brick making. The author, therefore, bought a few thousand 
bricks and built three Newcastle case kilns, which were used for pro- 
viding bricks for building a permanent kiln and chimnev. A large 
portion of the’material was found suitable and was converted into 
bricks for the power house, other portions of the excavations were 
found to be good hard rock, suitable for concrete and wall ‘building, 
and the foundations were excellent. The expensive looking site, 
therefore, turned out to be a cheap one as regards capital cost, and is 
proving itself most convenient and economical in maintenance and 
running charges, and will be more so when the station is finished and 
the full complement of plant installed. The capital cost per kilowatt 
for the first section of the station is below £10, includiny the cost of 
land and sidings. ] 

The present equipment of the boiler house consists of 11 water- 
tube boilers of the following capacities, three moz? boilers being under 
construction to be erected for next winter's load. 
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Nos. l to 4. | Nos. 5 to 8. |, Nos. 9 to IL. 
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Heating surface................... 6,210 sq. ft. 8.016 sq. ft. 0,611 sq. ft. 
CS PATO MIB esconde teda retten SO sq. ft. 144 54. ft. 192 sq. ft. 
Norma] evaporation of water 
per NOUT eiui ce cases di v wea 30.000 lbs. 35.000 lbs. 48,000 Ibs, 
Steam drums..«.eenesre tue eth 3of 3' 6" 3 of 4° 0" 3 of 4' 0" 
diam. diam. diam. 
Mud drums ........................ 2 of 3’ 0” 2o 3°07 2of3 0" 
diam. diam. diam. 
INO, OE Tubes. criias 432 540 648 
BSEORGIS S oU voz ptus voveo x E EY sd Bennis. Chain grate (Chain grate. 


& underfeed. 
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The boiler house is provided with two pump rooms. No. 1 con- 
tains four feed pumps of the long stroke vertical compound double- 
acting type, three having a capacity of 3,000 gallons per hour, and 
the fourth 10,000 gallons per hour; three live steam feed water heaters, 
capable of raising the temperature of the feed water from 85°F. 
to 135*F. l 

No. 2 contains four feed pumps of a similar type, with a capacity 
of 10.000 gallons each per hour; one rotary feed pump, motor 
driven, with a capacity of 20,000 gallons per hour; one motor- 
driven centrifugal pump, with a capacity of 10,000 gallons per,hour 
(The duties of this pump are of a threefold nature : (1) In the event 
of the town water supply being cut otf, water can be pumped from 
the river direct to the overhead feed tank; (2) it can be connected 
to the existing water service mains where the town supply [isInot 
available to provide a supply of water for fire purposes; (3) economy 
is effected by using the river water in place of town water for cleaning 
out the boilers); and five live steam feed water heaters. 

An overhead tank is fixed above each pump room, the capacity 
for No. 1 pump room being 20,000 gallons and No. 2 pump room 
25,000 gallons. The exhaust steam from each steam feed pump 
is led to the overhead feed water tank, the exhaust pipe having à 
silencer fitted. lt is, however, essential that great care should be 
exercised to prevent oil getting into the economisers and boilers. 
The whole of the steam piping is wrought steel lap welded, with 
cast-stecl tee pieces. The valves and by-passes are also of cast 
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stecl suitable for use with superheated steam. The steam pipe is 
10in. and 12 in. diameter single main, and runs the whole length of 
the boiler house. The turbines and boilers are connected to the main 
steam pipe by single connections, and the steam of the feed pumps 
only having a ring main. The water mains are of cast iron 6 in. 
diameter, with flanges bracketed. There are two main feed pipes, 
hot and cold, running the whole length of the boiler house, and these 
mains are interconnected by valves, so that if a fracture occurs either 
main ean be put into commission. Further, the pipes are arranged 
in standard lengths as far as possible, so that a fractured pipe can 
be readily replaced. Expansion pipes are provided by means of 
copper bends in both mains, and additional precautions are made 
bv having copper bends in each branch connection to the boilers and 
economisers, The steam and feed water mains are carried on roller 
supports whenever possible, and sling supports in other positions. 
Provision is made for a three weeks’ supply of coal opposite each 
boiler on the siding level, and each boiler has'a shoot holding about 
100 tons of coal, which feeds by gravity into the mechanical stoker 
hopper. At the top of these shoots—and, in fact, between all the 
railway lines over the bunkers—is provided a steel grid to prevent 
any large lumps getting through. Bottom-emptving trucks are 
Lrought directly over these shoots, and, with the exception of 
trimming from the extreme corners of the trucks, the major portion 
of the coal is never handled from the time of putting it in the trucks 
at the colliery until it is taken hold of by the mechanical stokers. 
At the ends of the five railway lines over the top of the bunkers 
means had to ke provided for the transference of the railway trucks, 
either full or empty. from one line to the other, and in this connection 
the author has obtained an exceedingly useful and satisfactory 


traverser. It is supplied with a locking catch and stop block, and 
has a working capacity of 18 tons gross, consisting of four-wheeled 
wagon. 

(Seo ioc aces raat etu Sua uiae auonsitinls . 4ft. 84 ins. 

Length of traverser body ..... ssaa Ao ft. 6 Ins. 

Rise from rail to rail ............ EEE 63 ins. 

Speed of travel pcsiasstecieccetacwueveeusasase . about 80 ft. per min. 


Speed of hauling waggons on and off ... about 75 ft. per min. 


The traverser is of special shallow construction carried on six 
cast-steel wheels, the four outer wheels being double flanged. It is 
provided with strong ramps at one end only at present, although, 
when the lines are extended, the stop blocks to prevent waggons 
overrunning on the other end of the traverser will probably be re- 
moved, and spring ramps provided at the other end. The traverser 
is electrically driven by means of an 8 H.P. two-phase motor running 
at 700 revs. per min. on a 2U0-volt 50-period circuit. A clutch lever 
interlocking with the stop catch and rail block is provided, so that the 
main travelfyear wheel can be unclutched when the vertical warping 
drum is being used. This arrangement is such that, before the 
traverser can be moved on its rails, the stop catch is freed, and the 
rails on the traverser locked, thereby retaining the waggon on the 
traverser, Also, in the opposite direction, the stop catch is fixed, 
thereby preventing the traverser from travelling on its rails, and the 
rail lock from'opening before the capstan can haul the wagons on or 
off the traverser. A guide pulley is also provided mounted on a 
pedestal, and is used in conjunction with the capstan or warping 
drum as required. A foot lever strap brake is supplied so as to bring 
the travereer up into position with ease. Two operating levers, 
controllers, &c., are arranged so that they are operated by one man. 

During time of emergency it has been possible, by means of this 
traverser, to deal witha very large number of full and empty waggons 
per day. 

The shoots are fitted with measuring chambers and indicating 
gcar, and the coal isled through breeches pieces to the stoker 
hoppers, i 

It is frequently claimed that measuring chambers are most inaccu- 
rate, but the author contends that this is not so, as the following will 
show. All the coal in stock is levelled off every month, and surveys by 
three men from ditferent departments are taken independently of one 
another, with the result that the difference between the stock as 
shown in the stock book obtained by means of the measures and 
indicators and that obtained by the independent surveys is not very 
great : Stock, 6,527 tons; No. 1 man, 6,426 tons; No. 2 man, 
6,461 tons ; No. 3 man, 6.582 tons; and average, 6,489 tons. 

An important item in regard to a boiler house is the water supply. 
If good water is not available, it should be treated at any reasonable 
cost before it goes into the economiser or boiler, and if it is very cold, 
say below 80°F., the temperature should be increased to 110 F., 
even though live steam feed water heaters are installed to effect this. 
Many engineers argue that warming water by live steam is econo- 
mical and saves coal, but that has never been proved to the author. 
although he concedes this, that any loss incurred by heating the feed 
Water by live steam is well and amply repaid in the saving of repairs 


to the economiser and boiler tubes, and therefore is a saving of capital 
expenditure which would otherwise be required for extra economiscrs 
and boilers as spares. In dealing with the boiler house itself, this 
should be made roomy, Ligh, well ventilated and as light as possible, 
and ample room should be provided both under the stokers and in 
front of the boilers. Further, the ash disposal arrangements should 
be such that the ashes can be lifted from two or three points in the 
ashes trench, end whether rails, trucks, elevator or suction plant be 
employed, it is well not to be absolutely dependent on any one of 
these, but openings should be left in the boiler-house floor covered 
with plates, so that the ashes can in an emergency be taken away by 
carts driven into the boiler house firing level or underneath if the 
lay-out will allow. At Neepsend the ashes are elevated to an over- 
head hopper and taken away to the tip ground by & bucket 
ropeway. 

This aerial wire ropeway automatically tips the ashes wherever 
required, whilst the empty carriers proceed onward without stopping 
or being handled in any way, and are automatically conveyed around 
the return terminal. so that the carriers are never touched by hand 
after leaving the loading rail, until they arrive back again at the 
loading terminal, where they are automatically disengaged from the 
hauling rope, and then stand ready for loading again, In order not 
to interfere in any way with ground trattic, it was found necessary, 
in the first place, to elevate the loading rail of the installation to a 
height of 17 ft. above the ground level. The ashes are collected in 
the basement underneath the boilers in ordinary tipping waggons, 
each waggon holding 3 cubic vd. of material, and running on a light 
tramway of 2 ft. gauge. The wageons are then run to an electric 
hoist just outside the boiler house, by which they are raised to a 
height of 40 ft. above the basement level. Here the contents of the 
waggons are tipped into a hopper of 54 cubic ft. capacity. From 
this hopper the ashes fall through a shoot, controlled by a hand lever, 
into the boxes of the ropeway carriers standing on the loading 
rail. 

The carrier is then engaged with the hauling rope by means of the 
patent gripper provided, which conveys the load along the ropeway 
until it reaches the automatic tipper, as already described. The 
hauling rope, which, of course, is endless, and is constantly running 
When the ropeway is at work, is driven by means of an ordinary 
fleeting wheel, which is connected with worm gearing, driven by an 
electric motor. The loading terminal is of special design, with a 
loading rail curved to an exact circle, so that the terminal itself can 
be readily turned round to face any part of the tipping ground with- 
out interfering with its position with respect to the loading hopper, a 
central pivot maintaining its correct alignment. The automatic return 
terminal is mounted on eight steel wheels running on a pair of rails, so 
that as the ground around is filled up in course of time by the tipping, 
the terminal itself can be moved along. In this way it will be seen 
that the whole installation ean be moved round fanwise for a total. 
length of 190 ft., so that in time the whole of the low ground to the. 
left of the ropeway will be automatically filled up. The whole of the 
hauling rope sheaves are mounted on roller bearings, and only occa- 
sionally require lubricating, whilst an automatic lubricator on 
one of the carriers provides for keeping the carrying ropes properly 
lubricated. The carrying ropes are of lock coil construction, giving 
easy and smooth running to the carrying sheaves, whilst the standard 
is provided with White's improved form of rope saddle, giving a long 
bearing for the carrying rope with easy running of the carrying. 
wheels. The whole installation, including the loading and despatch 
of the carriers, is worked by one man, so that it will be scen that the 
actual cost of disposing of these ashes is exceedingly small. An addi- 
tional shoot has been connected to the hopper, so that in the event of 
a breakdown of the ropeway a railway truck ean be run under this 
shoot to give an alternative means of getting rid of the ashes. 

A suction plant is about to be put in for all new boilers, and 
eventually for the old ones, by which the author expects to save con- 
siderable labour, and also do away with much dirt and dust, besides 
causing the atmosphere in the ashes trench to be less vitiated by the 
fumes, also to clean soot from soot chambers and economisers, thus 
reducing the amount of manual labour. Manufacturers! opinions 
seem to differ very considerably as to the means of conveying the 
ashes and gritty matter by pipes to the receiving chamber. Some 
recommend a blower of the Roots type, while others recommend a 
continuous suction by means of a motor-driven fan. A similar 
difference of opinion appears to exist as to the advisability of intro- 
ducing à screening plant into the suction circuit, so as to exclude 
the fine particles of dust from the veins or slides which would be 
quickly scored away. 

As to the type of boiler to be used, very little can be said. Cir- 
cumstances force careful engineers to use practically one of five or 
six tv pes in this country, and of course these are of the water-tube 
type, Lancashire or marine boilers being totally unsuitable for 
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obtaining the large amount of steam required on the small area 
available in a modern power station, besides the saving in land, 
buildings, steam piping, &c., resulting from the use of the water- 
tube type. There is very little to choose between them. The author 
is in favour of the vertical tube boiler, having experienced very good 
results from this type ; but other engineers have, no doubt, obtained 
equally good results from the horizontal tube boilers. "The aim of 
all engineers is to get the maximum evaporation out of the smallest 
floor space. This means a large grate area, and the burning of as 
much coal as possible per square foot of grate area. There is, of 
course, an economic limit to this high rate of combustion both as 
regards efficiency and maintenance; but it is very comforting to 
feel that boilers can be pushed to 40 or 50 per cent. above their normal 
working load in case of emergency. In the event of a very high rate 
of combustion becoming general and proving itself satisfactory, 
there will have to be a re-designing of the boiler combination by the 
adoption of larger economisers, superheaters, flues, feed pipes, steam 
pipes, fans, coal bunkers, ash disposal arrangements. If land is 
scarce, an economiser raised above the outlet damper of the boiler 
has much to recommend it, as of course there is then no check to the 
natural flow of the gases. As an offset to this, however, additional 
expenditure is incurred in steclwork to support the economiser, and 
also in the building of a high boiler house, and it may cause a con- 
siderable reduction in the capacity of the overhead coal bunkers. 
The author considers with his present knowledge that the best 
overall efficiency and least maintenance cost is obtained by running 
the following combination: Water-tube boilers;  economiser ; 
chain-grate stokers ; induced fan draughts; at 25 Ib. of coal (rough 
engine slack) per square foot grate area ; evaporation per square 
foot of heating surface, 5-25 lb. : ingoing gases to economiser, 450°F,; 
and outgoing gases from economiser, 300 F.. though it is quite pos- 
sible to burn the same class of coal up to 301b. per square foot of 
grate area with good economy. 

With regard to the rating of the water-tube boilers, it is a matter 
of common knowledge that the rate of evaporation in the neigh- 
bourh vod of the furnace is very high compared with other parts of 
the boiler. As the rate of combustion increases so does the rate of 
evaporation with the same size of boiler. The author has noticed 
that manufacturers have put forward for different capacities similar 
sizes of boilers, but with stokers having a larger grate arca so that 
som? standard as to rating should be adopted. The standard 
adopted by the electric supply department at Sheffield is that the 
normal evaporation should be obtained by burning 251 ]b. per square 
foot of grate area with a chain grate stoker burning engine slack. 
The author has lately installed some 8 ft. class È underfeed stokers 
to two water-tube boilers fitted with both forced and induced draught. 
The boilers were specified to evaporate 35,000 Ib. of steam each from 
and at 212°F. The combination is as follows: Water-tube boilers ; 
economisers ; underfeed stokers ; induced draught fan, horse-power 
on load 55, giving 1-3” draught ; forced draught fan. horse-power on 
load 30, giving 2" draught ; normal coal per square foot of grate area, 
33-5 1b.: evaporation per square foot of heating surface, 5:25; 
ingoing gases to economiser, 518 F.; and outgoing gases from 
economiser, 290°F. The results are: Burning up to 47 lb. of coal 
per square foot of garte area under the above working conditions the 
boiler evaporated 58.000 Tb. of water per hour from and at 212 F., 
but the heat of the brickwork was so intense after the first hour's run 
that the rate of burning was reduced to 38 ]b. per square foot of 
grate area, The superheater was not designed to deal with this large 
amount of steam, the temperature being reduced from 150 under 
normal conditions to 110 F. The author thinks that this combina- 
tion has a great future before it. aud its limit will be determined by 
the ability of the brickwork, &c., to withstand the intense heat 
generated in the furnace with the above conditions, Another im- 
portant consideration is the form of draught to be employed. There 
are many claims that the natural draught system is the nght and 
most economical one. but it lacks flexibility. and makes it so depen- 
dent on atmospheric conditions, good coal, &c., and many instances 
are recorded where generating stations have been started with high 
brick chimnevs where at a later date fans have had to be added to 
secure the necessary flexibility and draught. The author is a 
believer in mechanical induced draught, and. when considering the 
problem. strongly advocates that care should be exercised to instal 
a fan or fans capable of dealing with the worst atmospheric conditions 
and of dealing with sufficient gases for the maximum possible over- 
load of the plant. Regarding the hot versus cold air systems of 
induced draught. it would appear that the latter should be the more 
economical, owing to the smaller power said to be required to deal 
with the lesser volume. The author investigated this matter some 
three or four years ago, but could not satisfy himself that there was 
any very great benctit to be derived, besides which the cold air 
injector was expensive to manufacture and renew. 
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A decision with regard to the type of mechanical stokers is difficult 
to arrive at. Theidealstoker should be able to deal with clean nuts 
or smudge, should be able to get to full duty from banked fires in the 
shortest possible time, should be capable of doing 50 per cent. above 
its normal duty for short periods in case of emergency, should con- 
sum? a!l combustible matter fed on to it with the most efficient 
percentage of CO,, should be smokeless under all conditions. besides 
which it must be strongly built, reliable, and easy of access for the 
repair of the working parts or the renewal of the bars. These con- 
ditions are, of course, difficult of attainment in one stoker. For 
small grates there are many good and reliable stokers on the market 
in Britain, but with the larger grates now required the choice is 
focussed down to two or three. The chain grate has in the past done 
yeoman work. but it has its weak points, such as the difficulty of 
burning mixed slack and the ditficulty of keeping an even covered 
grate, the prevention of unburnt coal being dumped, the extra labour 
in handling riddlings which filter through the grate before coking 
takes place, and it is unable to comply with many of the requirements 
set out above. However, when the improvements now being carried 
out on it are perfected and prove satisfactory in working. no doubt 
it will come much nearer to the ideal. The underfeed stoker. which 
has recently been enlarged and strengthened in its mechanical parts, 
has proved itself, from the authors experience during the last 18 
months, most satisfactory, and complies more nearly with the con- 
ditions beforementioned. The author, therefore, considers that the 
safest arrangement for a large boiler house is to instal a certain pro- 
portion of the old reliable chain grate, which has proved satisfactory 
over a long series of vears, and the remaining portion of the newer 
type, which, while being excellent from results obtained in a com- 
paratively short time, has yet to prove its superiority over a longer 
period. 

With regard to the method of dealing with the coal for storage 
considerable capital exponditure is entailed for handling. and is a 
matter to be considered in the near future by all engincers in order 
to cope with emergency caused through strikes. The author has 
considered schemes, and the capita] expenditure works out at ap- 
proximately 15s. por ton of coal stored to about 6 ft. high. H, 
however, a better class of fuel be purch ied and the height increased, 
the cost will be proportionately less. This 15s. per ton of coal stored 
includes for the provision of a complete scheme for delivering the 
coal from the waggons on to the storage ground and back again into 
the coal bunkers over the boiler. Another system of storing coal 
where spare ground space is limited is to erect a silo and instal the 
Clayton or some similar system for extinguishing fire. A silo can 
be built to contain 2,000 or 3,000 toas of coal, and, after filling it, 
the entrance manholes must be made airtight. "Through the silo 
pass two mun pipes, from which branch pipes can be taken as 
required. These main pipes connect up to an installation consisting 
of a generator cooler, blower and engine. The blower driven by the 
cngine draws air from the silo along one of the main pipes into the 
generator, Where the oxygen of the air combines with sulphur by 
combustion, and forms a mixture of nitrogen and sulphur dioxide. 
The gas is drawn through the cooler into the blower, which then 
forces it along a main delivery pipe back into the same compartment 
from which the air is drawn by suction. The suction and delivery 
of gas proceed simultaneously, and as the volume withdrawn is equal 
to that delivered there is no leakage beyond what is due to diffusion. 
For the extinction of fire in the silo it is not suflicient to merely fill 
up the silo with inert gas; effieient means must be taken to get rid 
of the large amount of heat which the coal will hold. By this system, 
after the tire has been stopped by the introduction of gas. the gene- 
rator is cut out of circuit and the gas-laden atmosphere circulated 
by means of the suction and delivery pipes through the cooler until 
the temperature of the coal is brought dowa to the normal. Fresh 
air is then admitted whilst this cooling process is continued, so that 
the gas is gradually dissipated and re-igaition prevented. Experi- 
ments are also now being carried out to sce the effect of turning a 
portion of the flue gases into enclosed bunkers in which coal fires 
occur. The coal is purchased to a rigid specification, and if the 
calorific value on delivery is below the spectied amount a corres- 
ponding reduction is made in the price. 

The water is measured by a recorder, and this instrument is placed 
between the overhead hot well and the pumps, so that the records 
are obtained of the total water evaporated. Similarly the water 
used by the turbines is recorded, and the difference in the two read- 
ings gives the loss, after making a!lowance for water returned from 
steam traps and the exhaust from the feed pumps. Frequent tests 
are taken to ascertain the hardness of the water, and the degree of 
concentration in the boilers. No softening plant is required, as the 
supply for make-up contains only 3 deg. of hardness, and this figure 
is generally less in the winter season, Complete records of operating 
and maintenance costs are kept. 
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With regard to the suggestion made from time to time lately that 
large electric power stations should be equipped with by-product 
plants, it will, of course, be necessary to bear in mind that, if sucb 
plants were installed for distilling the coal and making gas either for 
burning under the boilers or for driving & gas engine, the capital 
expenditure per kilowatt of plant installed would have to be con- 
siderably higher than it is at present in an ordinary coal-fired steam- 
turbine station. In view of this larger capital expenditure, it will 
be necessary to carefully arrive at the percentage of the total plant 
which could be economically operated by means of the fuel obtained 
by this by-product plant. In looking through his present load 
-eurves, the author arrives at a figure of 2,000 kw. of plant installed 
-out of a total of 25,000 kw. It would appear, therefore, other things 
being found satisfactory, that it might be economical to provide 
by-product plant for about 8 por cent. of the total plant of à power 
house, and this plant should be run at practically 80 per cent. load 
factor to make it a paying proposition. Of course, if such a thing as 
by-product plant be attached to à power station, a much larger area 
would be required, and this in many places would be difficult to find 
with the requisite facilities as regards water, coal. &c. The problem 
-of high superheat is looming in the not very distant future, and 
engineers and manufacturers will have to face a new set of conditions 
when a dull red gas is being passed through the steam pipes and 
valves. 

Finally, the author wishes to impress on all the great importance 
of a present-day boiler house and plant ; it is, in fact, of paramount 
importance, where more money can be saved than anywhere else in 
& power station, by emploving and paving highly-trained and 
capable men, who can bring scientific knowledge to bear on the many 
àmportant problems that present themselves for investigation. 


DISCUSSION. 


Mr. W. W. Lackre (Glaszow) gave some conclusions with regard to 
'boiler-house design, which he had reached as a result of a recent tour in 
America. A boiler house must no longer be considered as a stokehold, 
but as à boiler house. — Every boiler house should be three stories high. 
and should have plenty of daylight and a minimum of dirt, dust and 
darkness. On the first story should be placed equipment for dealing with 
soot and ash, on the second boilers, and on the third the economisers. 
The larger the boilers employed the better. For example. 4,000 sq. ft. 
was usual, but one or two of double this capacity were extremely useful 
4n dealing with sudden loads. These large boilers wanted no more 
looking after than the smaller ones. Nothing but steel should be used 
in the pipe work, as it hal boon found that where superheated steam was 
used no other metal was safe. A few steam auxiliaries did away with the 
necessity for live steam feed water heaters. As regards coal stozaze, at 
least two months’ storaze should be held, and coal should be bought 
regularly all the year round, or perhaps more in the summer than in the 
winter. In the boiler house there ought to be similar measuring equip- 
ment to that on the switchboard. These instruments meant reduced 
‘coal consumption, as was shown in Glasgow. where £10,000 per annum had 
been saved on coal cost. He recommended the use of suction. plant, 
both for ashes and soot, as well as the Taylor plant which they were now 
installing in Glasgow. With one of these it was possible with a 24,000 Ib. 
boiler to get full load in 10 minutes, to get 46,000 Ib. in another five 
minutes, and 58,000 Ib. in a further five minutes. He also recommended 
‘the use of steam meters. Banked boilers were an important point, as 
much as £5,000 a vear being spent on this item in Glasgow. 

Mr. J. W. Beaccuame (West Ham) referred to the ditticultv of disposing 
of ashes where there was no demand for building and other purposes. In 
London as much as 2s. 6d. per ton had to be paid for their removal. He 
had installed a suction ash plant which had, during the time of its opera- 
‘on, a few months, given little trouble. Dealing with 10,000 tons of ash 
per annum : the capital costs were 7d. a ton, and 2d. a ton for electrical 
‘energy, against which had to be set whatever could be obtained from the 
purchaser. "he plant was not really a suction but an air velocity one. 
There was erosion at the bends in the delivery pipes, but the makers 
provided for renewals at these points. The dust emitted was rather 
troublesome, but a separator, something like a large linen balloon, was 
being tried to remove this. The dust was not experienced in the ash 
tunnel, but at the exhauster. The placing of the economisers above the 

ilers might be satisfactory, but when standing the economisers might 
drain by leakaze, and there might be corrosion of the pipes at the water 
level. He thought there should be a standard rate for firing boilers. 
He wanted to know more about concrete bunkers, and also whether coal 
should be stored in open or sealed heaps. He referred to results of 
Continental experience with both methods, as recently published in the 

Journal of Gas Lighting." The question of air supply in the boiler 

Ouse was important. At present it came in anywhere. He thought it 
should be drawn from the engine room, where it had been p-viously 
Warmed. There should also be more attention paid to the accommoda- 
tion of the steam range. He approved of a design in which a wide alley- 
Way was provided between the boiler and engine rooms, with the range 
above and the circulating pipes and tunnels below. 

r. C. H. WogbiNaHaAM (Admiralty) thouzht the use of sp? ial 
trucks was unfortunate. He recommended the use of tipping machinery 
where the truck itself was turned over after being clamped. This arrange- 
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ment avoided the use of special trucks and also much damage. He 
wanted to know why Mr. Fedden recommended the use of both electric 
and steam drive of auxiliaries. He thought in future there would be a 
merging of gas and electrical interests. The large gas engine was now 
impossible, but gas could be used under the boilers by applying the system 
of surface combustion. The use of this system would also lead to smaller 
boilers, and the present highly efficient turbines. Thìs would assist in 
solving the problem of making the boiler house commensurate in size 
with the engine room. 

Mr. W. €. P. TAPPER (Stepney) congratulated Mr. Fedden on the: 
ingenious way of utilising the Neepsend site. He agreed that one of the 
most urgent problems was ash disposal, and it was also the most difficult. 
Such a solution as that employed at Sheffield. was hardly possible in 
Stepney. He asked whether the figure of £10 per kilowatt given in the 
Paper included plant and machinery. He did not think it was necessary 
for the boiler house to be placed at right angles to the engine room. He 
had placed it parallel to the engine room, when using sets up to 5.000 kw. 
He recommended the Prat draught svstem, and gave details of the 
equipment that had been used at Stepney for some years. He suggested 
that electrical engineers ought not to take up gas manufacture. To do 
so required specialist knowledge, and it would therefore pay to buy gas 
for gas firing from a gas undertaking, and this would at the same time 
avoid the use of ash-handling plant. 

Mr. W. Yoratu Lewis (British Niclausse Boiler Co.) invited inspection 
of the " Britnic " boilers installed at Southend-on-Sea, and gave some 
details of the plant and its advantages, comparing it with the schemes 
laid down in the Paper. 

Mr. A. ATKINSON (Clarke. Chapman & Co.) said that his company 
advocated the simple construction of straight tubes on the principle that 
as Nature was supposed to abhor a vacuum, so also pressure abhorred 
bent tubes. | 

Mr. G. D. Seaton (Richardsons, Westearth). in one of his characteristic 
speeches, said that it was in the boiler house that the salesmen of certain 
steam turbines were proved * such lovely hars.” he boiler house 
showed how the expert could let down the salesman, and an expert, to 
his thinking, was a man who guaranteed something which he could not 
possibly perform. He cited a case in which his firm was passed by on a 
large turbine order for manufacturers who guaranteed 1 lb. of steam per 
kilowatt-hour better than they could, but it was in the boiler house that 
the makers of the turbines were found out. He appealed for a reliable 
testing authority for steam turbines, to safeguard the electricity supply 
business against misrepresentation. 

Mr. R. U. Burey (Resident Engineer, Summer-lane, Birmingham) 
said that steam auxiliaries should be used in preference to motor-driven 
auxiliaries, because they were more reliable and the latent heat from the 
exhaust could be again utilized. The storage of coal could be under- 
taken safely if the fuel was free from sulphur. At Summer-lane there 
was a storage of 10.000 tons, the largest heap being 4.000 tons, and the 
height being 12ft.;. the eoal was graded upwards from 3 in. nuts to small 
screenings. A pile of 1,500 tons had not shown any temperature rise 
in three years; a 700-ton pile of nut screens was the same aftersix vears, 
there being only a slight weathering on the crust. As to boiler duty, 
32 Ib. of fuel per square toot of grate area was more generally obtained 
with a water-tube boiler when working a boiler at its rated capacity. 
Regarding the duty quoted with an uuderfecd stoker, the thermal value 
of the fuel and the pounds of water eva porated per pound of coal should be 
given to form an idea of the thermal efficiency of the boiler. With chain- 
grate stokers burning fine slack, the riddlings amounted to 3 to 4 per cent. 
of the coal burned. At Summer-lane the riddlings were successfully 
burned with an underfeed stoker, but with a chain-grate stoker the 
temperature of the arches would be below that needed to ignite fuel having 
such a low thermal value.” The purchase of coal to a rigid specification and 
with penalties for non-complianees was an encouragement to the coal 
merchants to dump coal for which no other market could be found. 1n 
the cost sheet given in the Paper there should be columns to show the 
fluctuations due to the market, and also to economie control. The 
conversion of coal into kilowatt-hours should also be shown, and the 
B.T.U. value might be expressed as © percentage thermal efficiency. of 
the station.” 

Mr. W. R. Woop (Underfeed Stoker Co.) thought that high rates of 
combustion did not reduce the eticiency, for, though Mr. Lackie’s figures 
seemed to prove the opposite, another figure had been introduced 
namely, an increase of the heating surface. 

Mr. J. K. BnvpGks (Eastbourne) remarked that Mr. Fedden raised his 
feed water from 85 deg. to 135 deg. by live; steam heaters, and he also 
exhausted the steam from the feed pumps into the hot well. The latter 
arrangement should raise the water temperature high enough not ty 
damage the economiser tubes. This would serve eight heaters at 
Nheflicld. He asked a question regarding the use of pre-heated air for 
boilers. The cost of these heaters was very little to instal, but the net 
saving on coal costs was an important item, and it would seem that the 
pre-heating of air would enable this to be done. He would like to know 
whether this arrangement would cause Corrosion of the grate bars. He 
had found it impossible to store slack coal in heaps moie than S ft. deep 
without firing, He now used coal which could be staked in LS ft. heaps. 
This coal contained a great amount of sulphur. and the temperature cise 
in the heap was not more than 10. dez. or 12 dew. He thought that 
vertical-tub? boilers had more evaporative capacity than the others, and 
they were more accessible, 

Mr. F. AvToN (ipswich) asked for information as to the <vstem of water- 
pipe removal of ashes, as used at sea. M Ipswich test records of natural 
draught with varying directions and strength of wind ha L been made, and 
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| from these he thought there should be as many openings as possible in the 
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boiler house walls. He stored Notts slack in heaps 12 ft. deep, and 
had no trouble from spontaneous combustion. He had considerable 
trouble with the links in his chain-grate stokers, and in grates 8 ft. by 14 ft. 
the cost of renewals was heavy. In designing a large station for future 
expansion of the supply, the flues were apt to be too large in the initial 
stages of the plant. He thought some storied arrangement of the flues 
might be designed and only those sections actually required to deal with 
the number of boilers in service could be employed. He was trying a 
bonus system in the boiler house to reduce the costs below 0:31d. per unit, 
his present coal figure (cost of coal 16s. 4d. ton). Each decimal point 
reduction was paid for and below 0-30d. the men received 10 per cent. 
bonus. He suggested that the “ Electrical Times" figures might be 
altered to give the coal in B.Th.U. per unit generated and the cost per 
1,000 B.Th.U. delivered to the boiler. 

Mr. RoserT HamMonn (London) said that he was the original “ C hester- 
field Junior," and he was able to do his work so satisfactorily because 
undertakings Were obliged to supply their accounts to the Board of Trade 
in a certain form. Mr. Avton's suggestion was a good one, but until 
undertakings were obliged to supply the information he required, it was 
likely to remain a dream, He had seen the Prat system in operation at 


Vereeniging in the Transvaal. They were burning 1,000 tons of coal a 
day and there was no smoke, 


 — 


THE STANDARDISATION OF TARIFFS.* 


BY J. HORACE BOWDEN. 
(Chief Etcctrical Er gireer of the Cerperaticn cf Peplar.) 


Summary.—The author discusses in great detail a proposed system of 


charging which could be employed in any area of supply, and so help 
forward towards a standardisation of tariffs. 1f this system wereadopted 
two fetishes of the electrical world—viz., “ diversity factor ” and “ load 


factor "—would go by the board. This policy is shortly to be adopted 
in Poplar. 


— — — — 


Pefore standardisation of tariffs can be brought about, it is essen- 


tial that the brcad lines of policy to be adoptcd by electricity com- 
mittees generaliy shculd be agreed upon. 
electrical industry, the object ofi primary importance in the minds of 
many local legislators is that an undertaking exists solely for the 
making of prcfits for the relief of rates. 


primary object of a municipal suppiy of electricity is the universal 


Unfortunately for the 


In the author's opinion the 


use of energy for power, light and heat at the lowest possible cost to 
the consumer, compatible with efficient service. The secondary 
object is the concentration of fuel combustion in a given area, and 
at that centre the obtaining of efficient combustion. 


Mr. S. UrriNG (Prat Co.) gave some details of the Prat induced system 
that had been installed. He thought so-called natural draught was a 


most unnatural system, and in Mr. Fedden's case would require a chimney 
450 ft. high. 


Dr. H. GERvis (Brighton) said it was most difficult to convince councils 
that it was necessary to spend money on boiler-house plant in the way Mr. 
Fedden had indicated. It was difficult to get money for brains in the 
South of England. Hf he asked his Council for an increased salary for a 
skilled employé it meant two or three hours’ acrimonious discussion, 
Scientific labour meant highly paid labour, but this was objected to, not 
by the large employer, but by the small employer, the small ratepayer 
and the working man. 

Dr. S. Z. DE FERRANTI said that the pre-heating of air was a good idea 
theoretically, but there was little satisfaction to be derived from it in 
practice. ‘The apparatus was simple. but inefficient. It was also 
generally made far too small and the temperature of the air was not 
therefore raised sufficiently. If the apparatus was mederately efficient 
it caused great trouble with the tire bats owing to their temperature never 
falling below a very high temperature. M by-product working was to be 
adopted on a large scale by gas works and the gas to be used under boilers 
present methods of gas making would have to be revolutionised. "There 
was no possible way of bringing the two industries together for the purpose 
of supplying the public with the one commodity they wanted, namely, 
electricit v. > 

Mr W. M. 8rrvEx (Visitor, *bef£eld) complimented! Mr. Fedden upon 

the progress of his electricity undertaking in a district where the small 
man abounded, and the district was teeming with waste heat. In questions 
of boiler-hovse eccnomy, station engineers should sit at the feet of navy 
and loccmotive engineers, who had solved problems with which the former 
were now wrestling. Boilers should be kept at right angles to the engine 
rocm and the economisets placed on top of the boilers. Engineers were 
at present hesitating with questions regarding boiler drum capacity, but 
they would scon pass on from these to other matters. The coal required 
to be got on the grates and converted into gas as quickly as possible, and 
English engineers would therefore go to America for their mechanical 
grates. The Taylor grate was a recent fine specimen. The chain itself 
should be distinct from the grate. "The future difficulty with the proposed 
co-operation with gas would be that of disposing of the coke. The central 
station engineerin converting the fuel into thermal energy directly under a 
boiler disposed of the necessity for making coke. 


Mr. S. E. Fedden's reply to the discussion was reserved for 
the “ Journal," and after a hearty vote of thanks had been 
given to the author the meeting adjourned. 

A luncheon was given by the Mavor of Coventry to members, 
delegates and visitors in the Drill Hall, Queen Victoria- 
road, and subsequently visits were paid to the Coventry 
Electricity Works and other factories m the! neighbourhcod. 
These works were described in our last issue. A party also 
proceeded to Rugby, where the works of Messrs. Willans & 
Robinson and the British Thomson-Houston were inspected. 
Both parties returned to Birmingham about 6pm. , 40; 

In the evening a reception and dance was given by the Lord 
Mavor and Lady Mavoress. A most enjovable time was 
spent, especially by those of terpsichorean tendencies. 


Thursday, June 18. 

The start was made from the Grand Hotel soon after 
9 a.m., and after an enjoyable run the motor chais-à-bancs 
reached the Memorial Lecture Room, Stratford-upon-Avon, 
where the Mayor, Councillor F. Winter, officially welcomed the 
Association. After this welcome had been acknowledged, Mr. 
J. Horace Bowden read his Paper on “ The Standardisation of 
Tarifis,’ which we give in abstract below. 


If it is Tecog- 


niscd in the policy of an undertaking that the supply is established 
for the benetit of all ratepayers, there is no logical reason for restrict- 
ing the progress of the supply Ly imposing charges higher than are 
necessary to cover actual expenditure. 
afford the suppiy to every user of power, light and heat in the arca, 
and that aim can only be acccmplished by supplying at the lowest 


possible rates. Apart from all considerations of hygiene, the domi- 
nating factor in the use of electricity is price. 


The ultimate aim is to 


í 7 è P "* A 
If it were possible so to arrange tariffs as to prcduce an income 


exactiy equivalent to expenditure, such tariffs, if conceived on 


equitable bases, would urdeubtcdiy, be ideal, but there are con- 
tingencies which prevent the consummation of the ideal. notably the 
fluctuations in the price of coal ard maintenance of plant, buildings 
and mains. It is practical to create a contingency fund in order to 
equalise these fluctuations over af pericd of ycars, but even if such a 
course were adopted, the prudent manager must always} provide a 
sufficient margin to show a surplus at the end of the pericd, therefore, 
in a successfully managed undertaking there should always be a 
balance available for disposal outside the working of the undertaking. 
This margin or surplus would, of course, vary with the output of the 
undertaking, and in a pregressive concern the sum available should 
increase each year. "The immediate future holds out the prospect of 
large sums being necessary for laying mains and providing meters 
and services, especially with the forthcoming development of the 
heating ard cooking loads. The author does not advocate the 
borrowing of money to supply cooking and heating appliances on 
hire; provision should be made out of revenue for any expenditure 
that may ke recessary in this direction. United action should be 
taken by local authorities to resist to the utmost the methcds 
adopted by the L.G.B. to stop contributions to the rates, and by 
the L.C.C. to curtail the capital expenditure on the undertakings. 
The law of continuity of supply renders it imperative that mains, 
services and, meters shall always be kept in a perfeet state of 
efficiency, and there does not appear to be any valid reason why 
the extrcme limit allowcd by law for repayment of the loans for 
these purposes should not be grantc d—namely, 60 years. Loans in 
perpetuity for these purposes and for land might very reasonably bo 
advocated, excepting for the remote possibility that at some future 
date electricity supply may be superseded by some as yet undis- 
covercd power, but, in the author's opinion, this remote possibility 
wcu:d be amply guarded against by the extension of these loan 
pericds to 60 years, or even 160 years (without taking into account 
the residual value of the assets), and so prevent the penali:ation of 
one generation for the benefit of another. PEE 
The author submits, without fear of contradiction, that any system 
by which a return to the undertaking could be made by each con- 
sumer of the exact cost entailed Ly the demand of each consumer, 
would ke ideal. No argument, however specicus, will alter the fact 
that it is inequitable to supply one class of consumer at a loss which 
is to be reccuped frcm another class. The future practice in elec- 
tricity supply is urdcubtcdiy that which will enable an authority to 
assess an annual charge for declared requirements, irrespective of the 
purpose to which pcwer may be applied, or to the extent that euch 
power may be used. The present day practice renders it, essential 
that a secondary charge must be made in order to restrict unlimited 
use of power for the sole icascn that certain running ccsts are en- 
tailed in the prcduction of electrical energy. There is a possibility 12 
the near future that these running cests will be entireiy eliminated by 
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the sale ofjby-products resulting from the gasification of coal, and the 
use of the ‘gas and coke products for steaming purposes, or for gas 
turbines or other gas driven plant, and further revenue may be ob- 
tained from the sale of exhaust steam for heating, &c. The charge 
of 0-5d. per unit carries with it, in modern undertakings, a sufficient 
margin over and above running cost to allow for fluctuations in price 
of coal, and provision against all contingencies such as breakdown of 
electrical machinery and failure of distributing and feeder cables. 
Assuming that running costs will in the future be entirely eliminated, 
and no secondary charge necessary, any surplus income must be 
realised from the primary source, therefore, it is absolutely essential 
at this juncture to construct the primary charge upon a scientific 
basis which will be applicable in the future as at present. 

Many undertakers, realising that past methods have tended to 
unpopularise the use of electricity, have adopted the rateable value 
system for assessing a primary charge; but no more pernicious 
system has ever been introduced into electricity practice. Its only 
attributes are those of expendiency aud simplicity in its application 
to domestic property, which no doubt was the original intention of 
the introducer. Its disadvantages are that the rateable value of a 
house varies with the class of district in which it is situated; the 
assessment on £20 per year houses is less than with better-class 
dwellings, and the diversity factor of this class of tenants is very high. 
In the Poplar area there are 3,259 houses rated over £20 per annum, 
and the author estimates that an average use of energy could be 
made by each tenant of 3,000 units per annum under present condi- 
tions of supply, which would be materially increased if the secondary 
charge were to be eliminated. But there are 19,866 houses rated at 
and under £20 each, having a prospective use of 1,000 units per 
annum under present conditions. The field for exploitation in the 
first instance is only 10,000,000 units per annum, whereas in the 
second instance it is about double, therefore, the working class of 
supply demands equal consideration with the genteel class. Again, 
this system operates very inequitably when shops, licenced property 
and factories are considered, and there is also the objection of hand- 
ing over to another department the onus of fixing the primary charge 
for electricity. 

The principal obstacle to standardisation of tariffs is the fact that 
conditions of supply vary considerably in almost every area, and it 
has been urged that it is impossible to set forth any system that 
could be equally applicable to all undertakings. But this argument 
can also be extended to each individual consumer, as no two con- 
sumers make exactly similar demands upon the undertaking. It is 
this diversity in the use of energy that imposes upon supply authori- 
ties the necessity to adopt a form of assessment as the primary 
charge, and if it can be shown to be practicable to establish a tariff 
on an equitable basis applicable to the demands of any area, it is 
equally practical to standardise a system that is applicable to all 
areas. The maximum demand system became practically standard 
for lighting uses of electricity, but the great difficulty in explaining 
its operation to the consumer sufficed to act as a deterrent to progress, 
and, as a sacrifice to simplicity, departures were made by reducing 
the primary charge with a corresponding raising of the secondary 
charge, or by the institution of a tat rate based upon average use. 
Jt is bad for municipal trading that this state should have been 
evolved. It is the law of equity that teaches that one ratepayer (or 
class) should not benetit at the expense of another, or that one con- 
sumer of electrica! energy (or class) should not benefit at the expense 
of another. There is apparently no reason why every consumer 
should not utilise the service to such an extent as to make a return 
In full, as nearly as may be, to the undertakers of the cost of such 
service, and it is to be expected at the hands of the administrators 
of the supply so to adjust tariffs as to conform with the laws of equity. 
This can best be done by studying the conditions of each class of 
Supply in each individual area upon its own merits, and estimating 
the relationship of the demand for each class to the actual maximum 
demand upon the system. In Poplar, which is an industrial area, 
the following scale of diversity factors has been adopted, viz. :— 


Nature of demand. Diversity factor. 


Public lighting ................ TEES buncsdutck Unit y. 
Business lighting, internal .................- seen Unity. 
Business lighting, external ........... PROP EE 1:2 
Intermittent POWER ees tes ct ds E dedu M UAE 2 
Domestic lighting. general.......... TRAN rms uoce a 
Domestic lighting, occasional ........... — AT 8 
Cooking and heating ..................-- net oes Monde 20 


The maximum demand occurs between 4:30 and 4:40 p.m. 

In making an investigation of the varied costs which compriae the 
total cost of supply imposed upon an undertaking it is necessary to 
‘dissect sam? under three distinct headings: First, the service cost, 
or the individual charge on the undertaking directly attributable to 
each consumer ; secondly, the fixed cost, or the total sum necessary 
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to carry on the undertaking, irrespective of the amount of energy 
supplied ; and, thirdly, the running cost, or the actual cost of supply- 
ing a unit of energy after making provision for service and fixed costs. 

It is now generally recognised that in order to compete with other 
forms of power, light and heat it is necessary to wire premises com- 
pletely, particularly when the consumer is a tenant only, and instal 
cooking and heating apparatus on hire at an initial expense to the 
undertaking. Unless an undertaking is prepared to adopt this 
system, the universal use of electrical energy will be retarded, and 
progress made only in a limited degree. 1t should be apparent that 
it is essential to charge for the complete service in such a manner as to 
make all transactions of this nature self-remunerative, otherwise, 
if the ordinary revenue of the undertaking is encroached upon to 
assist in meeting expenses, the consumer who has laid down his own 
installation must be penalised unfairly. Should, however, each con- 
sumer be assessed in accordance with the actual cost entailed by his 
individual demand no undue hardship is placed upon any, and the 
necessity to make a minimum charge, guarantee a given revenue, 
or pay a lump sum down is obviated. Experience will prove the 
approximate “life” of each cost included in the service. The 
author has assumed that the average ''life " of the connection to 
mains, meter, wiring installation and cooking aud hcating apparatus 
is amply covered by an equal annual payment over 10 years, plus 
2| per cent. equated interest. This is considered a safe provision, 
but in order to cheapen the supply it may be found practical to extend 
this period. Hitherto engineers have principally devoted their 
attention to the reduction in cost of generation in order to supply at 
the cheapest possible rate, but the reduction in service costs is of 
considerably greater importance to-day. Reduced cost of generation 
is generally achieved by increasing capital expenditure, but the 
desired effect in service costs is chiefly brought about by saving 
capital expenditure. | 

The law underlying the allocation of fixed costs may be briefly 
stated as follows: All charges upon an undertaking of any descrip- 
tion—other than service costs—which can be accurately stated, or 
which can be approximately stated at the commencement of each 
financial year are fixed costs. The sum of the charges thus stated, 
divided by the maximum demand made by the consumers as a whole, 
will produce a cost per kilowatt chargeable annually to cach con- 
sumer, governed by the diversity factor of each class. 

The author suggests that the charges on any undertaking ean be 
allocated on the following lines, viz. : An accurate statement of the 
charges on existing loans for land, building, plant and mains can be 
prepared at the commencement of each financial year. The Joan 
charges on services, meters, wiring and cooking installations (if any) 
are chargeable to service costs. It is generally practical to fix a date 
for taking up new loans during the ensuing period of 12 months, 
therefore additional charges can be fixed approximately. Interest 
on bank overdrafts and consumers! deposits, which cannot be 
definitely stated, is chargeable to running costs, but interest on re- 
serve accounts, when such funds are employed as working capital, 
can be readily fixed. Capital charges peculiar to Poplar and Stepney 
at the present time, where stand-by plant is shared between the two 
undertakings, can be debited or credited, as the case may be, to fixed 
costs, as notice must be given at the commeneement of each financial 
year as to the extent of stand-by supply required during the ensuing 
period of 12 months. Movements in salaries of officials are generally 
defined prior to the commencement of the vear, and there does not 
appear to beany reason why additions to statf necessary to cope with 
the work of the coming year could not be settled at the same time. 
Insurances are payable annually in advance, and the date of pay- 
ment can be made to coincide with the financial period. Insurance 
on extensions to plant and buildings can be approximately stated 
without difficulty. Central establishment charges, and the wages of 
permanent workmen employed in the establishment, such as store- 
keepers, timekeepers, watchmen, &c., are fixed, overtime and tem- 
porary employment being chargeable to running costs. Law costs, 
compensations, printing. stationery, advertising and sundry estab- 
lishinent charges, being of an indefinite nature, are running costs. 
Rent of land, property, the use of circulating water, water meters and 
wayleaves for cables are well defined prior to the financial period, 
Rates are liable to a certain amount of fluctuation, but the assess- 
ment of the undertaking should not vary during the vear, and the 
rate can be stated approximately. Incom> tax, being dependent 
upon the profit realised, is a running cost. Repairs to services, 
meters and installations are chargeable to service costs. Attendance 
at sub-stations, being of a permanent nature, the wages can be 
definitely stated, and overtime and supplementary attendance 
charged to running costs. Inspection of mains in undertakings of 
any importance is generaly carried out by permanent hands, and the 
charge, therefore, is fixed. Repairs to sub-station plant and build- 
ings may be carried out by the permanent stiff of the generating 
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station, and the ordinary time employed is a fixed charge, but over- 
time, casual labour and necessary materials become a running cost. 
All repairs to mains, including wages and materials, become running 
costs. Although the work may be carried out by a permanent staff, 
the necessary amount of time is unknown beforehand, and the 
labour is drafted from work which is not entered in the revenue 
accounts of an undertaking. The wages of permanent hands are 
chargeable to fixed costs, but all overtime, casual labour and ma- 
terials used in effecting repairs are running costs. The wages payable 
to the running staff are fixed, but all overtime and temporary labour 
is chargeable to running costs. l 

The whole of these costs for engines, stores. water, &c., are running. 
Coal, destructor steam and energy purchased are difficult to allocate, 
under fixed and running costs, as the fixed cost will vary according 
to the size of the station. The working arrangement between Poplar 
and Stepney rendered this comparatively easy, by comparing the coal 
consumption at Poplar during a first summer quarter when supplying 
the local area only, and the consumption during the following quarter 
when supplying 1.000,000 units to Stepney. By dividing the extra 
units into the extra coal used, and therefore ascertaining the running 
cost of supply, it was found that the standing cost equalled approxi- 
mately 1,000 Ib. of coal per hour. The application of this quantity 
has been made over a course of years with the following results : 
The relative difference between running and total cost of coal 
decreases in proportion to the increase of output. With exactly the 
same plant in use in 1912-13, and the output doubled, the difference 
amounted to 0-0Cd. per unit sold, but still an appreciable figure in 
calculating cost of supply. The author has recently been repeatedly 
challenged to prove the commercial soundness of the principle 
underlying the sale of energy at prices below the total cost of pro- 
duction. 

An attempt is hereby made to place before the responsible mana- 
gers, lay and technical, of municipal electricity undertakings, a 
system of charging which, by adaptation, is possible of application 
to any area of supply. and therefore claim can be made to a step 
forward in the direction of standardisation of tariffs. 
is made to claim that there are no weaknesses in the system, but the 
author does emphatically contend that the weaknesses are reduced 
to à minimum compared with any other system of charging, whether 
for electricity, gas. water or other public services. It is humanly 
impossible to attain the ideal, but because it is so there is no reason 
why an effort should not be made to approach the ideal as nearly as 
may be. It is to be anticipated that criticism will be made in regard 
to the human tendency to excecd the number of watts allowed for 
in the fixed charge: the difficulty in properly assessing the demand 
where a number of radiators and other domestic utensils are in- 
stalled ; and the opportunity for giving preferential treatment in 
making assessinents. These are weaknesses undoubtedly, but all 
other systems cmbedy similar weak points without laying claim to 
the many advantages which are inherent to this system. There is 
no reason why, because in a few instances the installation of addi- 
tional watts may escape the vigilance of the undertaker's officials, 
a system should be adopted which allows the consumer to instal as 
many watts as he may think fit for a given sum, or that à scale of 
charges should not be arrived at according to the number of radia- 
tors or cmnibus plugs included in an installation, or that an indepen- 
dent committee should not be appointed to act as assessors to 
whom the public would have the right of appeal if unfairly assessed, 
or that the official auaitors should not become sufficiently versed 
in electricity finance to point out where a consumer may have been 
under-assessed, Should this system ever become standardised two 
fetishes of the electricity world must go by the board—viz., ‘ diver- 
sity factor" and "load factor.” Diversity has been exhaustively 
dealt with in the main contention of the Paper, but a final word upon 
the value of ** load factor " is necessary. The principal feature of 
the svstem outlined is that each consumer obtains the benefit of his 
own load factor. or. in other words, the '" good " consumer does not 
make up for the “ bad © consumer. Hitherto the ideal load obtain- 
able has been that of 100 per cent., the maximum demand of an 
individual extended over the whole 8,760 hours of the year. The 
cooking load offers totally different. possibilities. An individual 
load factor of 10 per cent. is quite usual, but where the diversity is 
20 the value of the class is double that of the 100 per cent. individual 
load-factor consumer. Probably this statement will sufficiently 
explain the reason for low rates for domestic supply. The Paper 
would not be complete without reference to what might appear to be 
an important omission in connection with charges for a universal 
supply of electricity — viz., the prepayment system. The author has 
purposely refrained from introducing this phase of the supply 
because of the fact that little data are as yet available. It is pro- 

posed to go well ahead in Poplar very shortly, but the scheme is not 
well cnough advanced to place before the members. Roughly, the 
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outline of the policy is as follows, viz.: Mains will be laid in every 
thoroughfare at the earliest opportunity, thus entirely eliminating 
gas from the streets. In connecting up, the first objective will; be 
tenement buildings, which present the least. initial outlay per head 
of the population. The service will comprise wiring for lighting, 
and include, where desired, hotplate, cooker or radiators. The con- 
sumers will be divided into three classes, viz., lighting only, lighting 
and hotplate, and lighting and cooker. Payment will be obtained 
through penny coin meters at a rate according to the demand of each 
class. The cooking class will probably be charged at the inclusive 
rate of Id. per unit (lower if possible), but an average monthly use 
of a given number of units must be registered or the meter will be 
changed to the hotplate class at, say, 2d. per unit, also with a mini- 
mum monthly use from which transfers would be made to the lighting 
class at. say, 4d. per unit, beyond which, being the maximum rate 
for lighting, it is impossible to go. As stated, this is a rough outline, 
which may be improved upon as experience is gained, but recent 
developments in cooking and heating appliances warrant steps being 
taken to cater for the requirements of the poorest classes of the 
community. At first sight these proposals savour somewhat of a 
departure from the equitable law which is upheld to govern charges 
for supply. The circumstances are different to any other supply and 
demand special consideration. In anticipation of the demand, the 
author has had for some time past various types of prepayment 
meters for testing purposes, Originally he favoured the idea of, and 
has had specially made, a differential meter which would change 
over after the insertion of a given number of pence at a higher rate 
than 0-5d. per unit, which would, with a certain monthly use at a 
high rate, return to the undertaking the fixed charge based on the 
cost of the installation, and then allow of the continued use to the end 
of the month at the running charge only. The great objection to 
such a system is that at the end of a month a consumer would pro- 
bably be obtaining energy at the rate of 0-5d. per unit, but on the 


first and following days of the following month would hav 


e to pay 
4d. or 2d., as the case might be, 


lt was recognised that anv such 
system would find ill favour with the working classes, as it would be 


impossible to explain the ethics governing such procedure. How- 
ever, in order to preserve equity throughout, it is practical to endorse: 
on each consumer's card a number of units to be used each month, 
after which a return will be made to the consumer of the difference 
between 0-5d. and the rate at which energy is being paid for. Thus, 
if 250 units per month as Id. per unit is considered a fair return for a 


cooking and lighting supply, a refund of 2s. 1d. would be made it. 
300 units were found to have been consumed. 


(Continued on page 457.) 
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Electric Drill Tests.—4A recent article in the “ Engineering 
and Mining Journal” gives an account of the contractors’ 
experiences with the electric drills used on the construction of 
the Catskill aqueduct and the deep tunnels in New York. Three 
types of drill were selected out of a large number considered 
for testing—namely, the Fort Wayne, the Pneumelectric and 
the Dulles-Baldwin. The first of these is of the rotary hammer 
design, operated by an electric motor mounted on the frame 
of the drill proper. It proved to be strongly built and required 
practically no repairs, but did not have enough power to cut the 
rock encountered. The Pneumelectric is a machine in which. 
the electric motor drives an air compressor and the compressed 
air operates the hammer. The input to this drill was about 4 H.P. 
of which about 13 H.P. was actually expended in cutting rock, 
giving an efficiency of 38 per cent. In a 3} in. piston air drill 
2 H.P. 1s expended on the rock, but the power required to com- 
press the air is 30 H.P., an efficiency of about 7 per cent. The 
rate of drilling, however, due to partial loss of the compression 
and unskilled working, was only 4-3 ft. per drill-hour, or 1-1 ft. 
per horse-power-hour, compared with 8-5 ft. per drill-hour or 
0-3 ft. per horse-power-hour with the air drill. The Dulles- 


| Baldwin is a reciprocating drill, in which a 3 H.P. motor is con- 


nected by gearing and a connecting rod to a steel cylinder. The 
rate of drilling in this case was 5:3 ft. per drill-hour and theinput 
to the motor 4 kw. The results from the use of the electric drills 
were a saving in the first cost of installation, the cost of mani- 
fold air hose and connection to the drills and an enormous 
saving in power. Considerations other than drill efficiency 
and power consumption, however, are usually of such im- 


portance as to make the air drill preferable to the slower cutting. 
electric drill. 
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A NEW INSTRUMENT FOR THE CONTROL OF STORAGE | _ For country-house work, and larger plants if necessary, 

BATTERIES. the instrument can be arranged to give all the particulars 
] given by the car type, with a consequent reduction in the 
DECIES ENSRDN. ESC. cost of switchgear. 

There are two movements in the instrument, one that of a 
coil the displacement of which from its zero position varies 
with the value of the battery current, the other that of a coil 
the displacement of which varies with the voltage of the whole 
or part of the battery. The former, or current coil, moves an 
arm in such a way that the movement of tbe arm is propor- 
tional, not to the value of the current, but to the value of the 


In the working of storage batteries a great deal of trouble 
arises which would not be experienced were proper methods 
of control employed. The main cause of the trouble is over- 
discharge, with consequent sulphation, the final effect of 
which is the buckling of the positive plates and the contraction 
of the negative paste. Over-discharge may occur through 
various causes, and may be an over-discharge on the whole 
battery or on a few cells only. If internal short-circuits 
develop in a cell, as they are always liable to do, and are not 
cleared in a short time, that cell very soon gets over-discharged, 
the plates become sulphated and the positives buckle, and in 
time cause more serious short-circuiting. When there are 
several cells like this in a battery it is not possible to get the 
full output from it, and the mistake is often made of over- 
charging the whole of the cells, with the result that the active 
material on the positives in the good cells is thrown off by 
excessive gassing, and spongy lead is formed on the negatives 
in such a way that it causes further short-circuits by “ treeing " 
across and getting into contact with the positives, particularly 
in cases where the separators have become displaced. This 
trouble 1s, unfortunately, cumulative, for the shedding of 
positive active material reduces the capacity and increases 
the possibility of over-discharge, with the result that in a short 
time the battery may be in a very bad condition. 

A frequent cause of over-discharge is the working of the 
battery at varyingrates. A battery attendant or shift engineer 
may know, for instance, the one-hour, three-hour, five-hour and 
seven-hour rates of the battery, and provided he worked at 
any one of them during the whole of a discharge no difficulties 
might arise; but if he works during the discharge at rates 
varying from the half-hour to the ten-hour discharge, occupy- 
ing, say, three hours, entirely different conditions obtain, and 
few men who are in charge of batteries, with instructions to 
get the most out of them, can always be depended on to stop the 
discharge under such conditions before damage is done. In 
addition, it is usually forgotten that it will pay not to take the 
full capacity out of the battery, and so run the risk of ruining 
cells—as described in the opening paragraph—which, through 
natural causes, have become a little weak, and that the full 
specified capacities at various rates can only, and should only, 
be obtained after a full charge, in which it is ensured that every 
cell is brought fully up. 

In order to eliminate the human element as far as possible, 
and prevent damage from the conditions mentioned, the 
battery overload detector has been developed. The operation 
of this instrument depends on the fact that, for every value of 
battery current, there is a definite final value for the voltage 
of each cell below which it is unsafe to go, and the arrange- 
ment of the working parts of the instrument is such that, 
when the final value of the voltage is approached, correspond- 
Ing to the current at any moment of working, this fact 1s 
indicated at the switchboard, and if the voltage is actually 
reached an alarm may be given, or a record made, or both. 
Before this point is actually reached, if the battery is working 
at a high rate of discharge, the current should be reduced, 
which will enable the battery to run for a further period at the 
reduced rate; but, if working at a high rate, the discharge 
3hould be stopped and the battery put on charge. 

Such an instrument is of the utmost value on electric battery 
vehicles. The batteries on these vehicles are subjected to 
very varying currents, and are frequently very badly damaged 
by being over-discharged. The instrument for this class of 
work is made to give an exceedingly clear picture of the 
hattery’s condition. It indicates :— 

l. Total battery voltage. 

2. Actual voltage per cell. 


Fic. 1.—E.P.S. OVERLOAD DETECTOR. 


permissible final P.D. corresponding to the current, whatever the 
current may be. This arm may, therefore, be made to move 
over a scale of voltages which may be calibrated in terms of 
volts per cell, and over which a pointer may move which is 
actuated by the second or voltage coil previously referred to. 
This latter pointer will—on discharge, of course—always 
point to a higher voltage than the current coil arm, which may 
be termed the limit indicator, until the limiting value of the 
voltage is reached on discharge, when the two will coincide, 
and it is the approach of the voltage pointer to the limit 
indicator which warns the attendant to be careful, and the final 
coincidence which operates the alarm or makes the record. 


Midi --- -- i 


rT 


Fic. 2.— MECHANISM OF OVERLOAD DETECTOR. 


The instrument, an external view of which is shown in 
Fig. 1, is neat and compact. The standard pattern is similar 
to a 6in. or 8 in. dial indicating instrument, but somewhat 
deeper to accommodate the double movement, and it can be 
supplied to suit anv size of battery. 

The figure shows an instrument for use in central stations, 
the ranges being those on an instrument actually at work. It 

3. Permissible final voltage per cell. is of the 8in. dial size. the one-hour rating of the battery is 

4. Actual value of current. 800 amperes and the final permissible voltage corresponding 
All these being shown on one instrument, there is practically , to this is 1-7 volts per cell. Other final P.D.s are proportional 
Ro excuse for a chauffeur who handles his battery badly. | to the currents, and the currents are, therefore, marked on tke 
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scale. It should be noted that the instrument illustrated only 
operates on discharge, and that the voltages above the currents 
to the left of the zero point on the current scale are not final 
permissible values. 

The principle of operation of the instrument is shown 
diagrammatically in Fig. 2. A is the movement responsive 
to current and B that responsive to voltage. A moves the 
limit indicator C through a cam face on the part D, so that it 
takes up the correct position on the scale E, corresponding 
to the value of the current flowing. The movement of the 
voltage pointer F is independent of that of C, but coincidence 
of its position and that of C completes a circuit if necessary 
which rings à bell or makes a record, or otherwise gives an 
indication that the limiting conditions have been passed. The 
alarm will sound until the current has been reduced to a safe 
value or the battery circuit broken. Where it is permissible, 
as is frequently the case, to make the final allowable P.D.s 
directly proportional to the current, the link between the 
current coil and the limit indicator may be omitted, the latter 
being fixed directly on the coil. This is so in the pattern shown 
in Fig. 1, on which a scale of amperes has been plotted con- 
centric with the scale of volts. 

One common method of controlling a battery is termed the 
voltage method. A definite voltage, usually not erring on the 
high side, is settled as fixing the point when the battery dis- 
charge must be stopped. This, of course, 1s worse than useless 
unless the voltage is always read across a specified number of 
cells, which it is not. However, even supposing it is, the 
method is not a good one. In the case of a battery of 130 cells 
on one side of a three-wire system the final permissible P.D. 
would be 234 volts at the five-hour rate and 221 volts at the 
one-hour rate. Those figures correspond to 1-8 and 1-7 volts 
per cell respectively. For various currents between the one- 
hour and five-hour rates the final P.D.s will be different. 
Which figures would an engineer settle on? It is not often that 
the man in charge is given a range for various currents. As- 
suming that 234 volts is the chosen figure, and that the volt- 
meter is reading 6:5 volts high at this point—many instru- 
ments used for this work are out very much more than that— 
and also that the battery is discharging at the five-hour rate, 
the result is that, if the discharge is continued until the volt- 
meter reads 234, the cells are discharged to an individual 
voltage of 1-75—4.e., they have been severely over-discharged 
even if they are all in good condition and no cognisance is taken 
of the individual cells, which are generally to be found in every 
battery not quite so good as the remainder. A pressure of 
6:5 volts more or less on the main voltmeter does not sound 
much, but it makes a considerable difference to the cells. 

It should be observed that the scale—the length of which 
in the instrument illustrated is 6} in.—covers a range of 1-7 to 
2-05 volts, giving a scale of 0-056 volt per inch. When it is 
remembered that the standard form of battery switchboard 
voltmeter for a battery of 130 cells on one side of a three-wire 
system reads 0 to 360 volts on the same length of scale, cor- 
responding to à maximum voltage of 2-75 volts per cell, or 
about 58 volts per inch, it will readily be seen that there is no 
comparison between the utility of this instrument and that of 
the ordinary switchboard voltmeter. 

The advantages which this instrument possesses over 
ordinary integrating ampere-hour or watt-hour meters are 
obvious. Integrating meters have a field in which they are 
exceedingly useful, but it is not as controlling instruments in 
ordinary battery work. The reading of such an instrument is 
useful in certain circumstances as a record, but what is 
wanted to control a battery is not an integrating but an 
indicating instrument. The reading of an integrating battery 
meter has very little value for the purpose of control where the 
battery has been worked at varying rates; yet the majority 
of engineers are content to treat their batteries—plant of a 
valuable and expensive character—in such a way that their 
condition 1s absolutely dependent on the reading of such an 
instrument. It is a common custom to specify that the meter 
which records the charge shall run 10 per cent. slow, as com- 
pared with that which records the discharge, and for battery 


users to adhere strictly to this, the battery being considered. 
fully charged when the charge meter records the same as the 
discharge one, overlooking the fact that the percentage over- 
charge required by the battery depends on the rate at which 
and the extent to which it has been previously discharged, the 
period (if any) during which it was standing in a discharged 
or partly discharged condition, and the equally important 
fact that the integrating meters are not sufficiently accurate 
on all loads to justify absolute reliance being placed on them 
in this class of work. 

For the user, therefore, who maintains his own battery, an 
instrument such as this overload detector is invaluable, and 
the saving in repair and trouble to be effected by its use will 
quickly repay the small initial cost of installation. 

Users who have contracted for the maintenance of their 
batteries will also find it very much to their advantage to instal 
this instrument, as it is to their direct interest to keep the cost: 
of maintenance of their battery as low as possible, for every 
renewal of plate occasions a certain amount of interruption 
to the normal working of the plant. 

The battery overload detector is used by the E.P.S. Co. to 
simplify the system of keeping records of their batteries under 
maintenance. Under this system the work of logging is 
reduced to a minimum, and nothing need be put on record that 
is not of direct advantage. The work of the battery attendant 
is better organised and directed than was the case in older 
systems. In addition, it should not be overlooked that a 
considerable saving in first cost of switchboard can be effected 
by the installation, right at the beginning, of the instrument 
which has been described. 

When this instrument is installed the actual working of the 
battery, as distinguished from the ordinary care of it. can be 
left in the hands of a very unskilled person, provided he 
remembers that he has to obey the instrument even when it 
contradicts his own ideas as to how long the battery should 
go on discharging. "There 1s no reliable way of telling when a 
cell is exhausted at any particular rate but by the value of its 
voltage, and this the instrument does automatically. 

The instrument can be made to work on charge just as it does 
on discharge, but there is little need for this, for, if the indica- 
tions of the instrument have due attention paid to them, 
undercharging will very soon be made apparent by the fact that 
the limit of voltage, the signal for re-charge, will be increasingly 
sooner reached. 

The writer’s experience has been that many batteries are 
permanently injured, and even ruined, through lack of proper 
methods of control, although. in charge of a conscientious 
attendant, and he is quite convinced that the lives of all 
batteries would be increased, in many cases more than doubled, 
were the instrument described installed and its indications 
properly attended to. 


RADIO-TRANSMISSION AND WEATHER." 


BY A. H. TAYLOR. 


Tn a previous Paper on this subject t the writer submitted evidence 
which seemed to show that unusually good radio-transmission across 
long overland distances at night is preceded the day before by generally 
cloudy conditions prevailing in the region across which the nocturnal 
good transmission takes place. The evidence presented in that 
Paper has been greatly strengthened by subsequent observations. 
In particular it may be mentioned that out of some 60 cases of good 
transmission studied since September 24, 1913, 44 have followed 
a generally cloudy condition over the area in case, while of the other 
16, a majority have occurred during the shortest days of the year, 
when the hours of sunlight in the latitude of Grand Forks, N.D., are 
relatively few. Before discussing the bearing of this evidence on the 
idea of the reflection and refraction f of electric waves by jonised 
layers of the earth's atmosphere, it will perhaps be well to examine 
some of the data collected at this station since September 24, 1913, 
for evidence of a somewhat different character. 


* Abstract of a Paper in the “ Physical Review." 

T" Electrical World." August 30, 1913. T 

+ Dr. W. Eccles, in THE ELECTRICIAN, Vol. LXIX., p. 1015, Septem 
27, 1912, and Vol. LAXL, p. 969, September 19, 1913. 
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In commenting upon the previous Paper, the editor of the '* Elec- 
trical World " suggested that the effects noted might have been in- 
directly due to general cloudiness, inasmuch as this would usually 
bring about some rainfall and would therefore probably reduce the 
ground absorption which is thought to be much larger in overland 
than oversea transmission. Fortunately the weather during the 
autumn of 1913, especially during the months of October and 
November, was of such a nature in this part of the continent as to 
make it possible to settle this important question. The height of the 
aerial at this station is but 85 ft., so that the nearest of the Great 
Lakes stations do not usually make themselves heard until after dark. 
Nevertheless, during a period of over a month in which no moisture 
whatever fell in northern Minnesota the stations at Port Arthur, 
VBA, and Duluth, WDM, were heard as early as 4:30 p.m. on several 
occasions. Subsequent comparison of weather reports showed that 
in each instance the intervening region had been very cloudy. In 
spite of the fact that during this period no rain fell, or even snow until 
about December Ist, there was a great deal of cloudy weather over 
northern Minnesota, and hence cspecially close attention was given 
to the transmissivity from VBA and WDM. In 80 per cent. of the 
cases of very good transmission from these stations to this one (9Y N) 
the preceding day had been very cloudy in this region. The effect 
of moisture on ground absorptionis here eliminated. Iam, therefore, 
forced to conclude that the effect of alterations of earth absorption 
are entirely overshadowed by the larger favourable influence of pre- 
ceding cloudiness. Incidentally these experiments showed that the 
normal day absorption on clear days in this region is very large. This 
is supported by the fact that our own signals sent on a 500-metre 
wave with 7 amperes aerial current were but fairly received just before 
dusk in Minneapolis at the North Central High School with a 100 ft. 
aerial, whereas less than an hour later they were repeatedly picked 
up by Mr. Keith Russell on a 70 ft. aerial in Toronto. "The first 
distance is 300 and the last 1,000 miles. 

It has occurred to the writer to analyse data at hand for the pos- 
sible influence of barometric pressure on transmission. The weathei 
maps corresponding to the days preceding the evenings of observation 
were examined and 24 were found which indicated that rather low 
barometer readings had prevailed in or near the areas across which 
transmission had been studied. Of these only two were found to 
correspond with records of bad transmission, while the others all 
corresponded to records of good transmission. Inasmuch as the 
weather maps do not arrive here until the day after the transmission 
records are made, it is not possible for the observer to be prejudiced. 
For reasons not at once apparent many stations on the Gulf of Mexico 
orin the Mississippi valley are received here with extraordinary clear- 
ness. A great many other stations might be mentioned as being 
heard here when transmission was unusually good. A good many 
vessels were reported at this station, but it was not often possible to 
locate them very definitely. In reference to the influence of baro- 
metric pressure, it must be noted that areas of low barometer are 
always more or less cloudy. In order to settle this point it is neces- 
sary to consider the cases where the barometer readings were gener- 
ally rather high over the areas studied. Of 18 cases which could be 
put in this class 11 showed good transmission and seven poor. But 
of these 11 cases of good transmission, four were reported from the 
valley of the Mississippi, which the author has reason to believe 
permita phenomenally good transmission, and six were over generally 
cloudy areas. Of the seven cases of bad transmission associated 
with rather high barometer, five were over very cloudy areas. The 
writer does not consider this evidence conclusive, but it might mean 
that high barometer is unfavourable to transmission. Clear-cut 
cases for long distances are not easy to find for either the high or the 
low barometer classes. On the whole it seems as if the presence of 
clouds is the controlling factor, moditied somewhat perhaps by baro- 
metric conditions. Bearing this in mind, it seemed worth while to 
attempt to find out whether cloudiness would be most beneficial at 
the sender or at the receiver. Accordingly the evenings of observa- 
tion were divided as follows: (1) Senders and receiver both in cloudy 
area—Good transmission, 19; bad, 4. (2) Senders and receiver 


_ both in clear area—Good transmission, 7; bad, 6. (3) Senders, 


cloudy ; receiver, clear—Good transmission, 14 ; bad, 3. (4) Senders, 
clear; receiver, cloudy— Good transmission, 8; bad, 7. From this 


analysis it seems that few cases of good transmission are reported . 


when both stations have been in the clear area preceding the night 
of observation and about the same indifferent result is seen when the 
sender only has been in the clear. On the other hand, when the sendet 

ut not the receiver has been in the cloudy, the ratio of good to bad 
transmissions is about the same as when the cloudiness has been 
quite general. This ratio is 5: 1 in favour of good transmission. 
Cloudiness in that portion of the area of transmission near the sender 
Is evidently of the most importance in favouring transmission. This 
should have an important influence on the formation of any theory 


which will take account of the variations of nocturnal transmission 
as a function of the weather of the preceding day. 

It seems to the writer that the most serious attempt to correlate 
fact and theory in long-distance transmission problems has been 
made by Dr. Eccles in the two Papers previously mentioned. The 
writer does not consider that the evidence which has been presented 
in this and the preceding Paper is in conflict with the theory of 
Dr. Eccles. On the other hand, it is in no wise to be explained by 
that theory, dealing, as it does, with refractions and reflections at 
relatively high altitudes. The author is inclined to accept the idea 
of a permanently ionised upper layer at great altitude; he is even 
willing to entertain the notion that the ionised middle region in day- 
light plays an important role in determining the generally large day 
absorption, but he considers that the evidence here submitted can 
only be accounted for by assuming a reflection at the cloud level 
brought about by a more or less abrupt alteration in the velocity of 
the wave above and below this level. It is not the clouds them- 
selves that reflect, as good transmission between here and the Lake 
district has often been observed on very clear nights provided that. 
the day has been cloudy. It is rather caused by an electrical dis- 
continuity which persists after the clouds which caused it have per- 
haps long disappeared. It is difficult to believe that the probable 
degree of ionisation by sunlight at the cloud level could be sufficient 
to be of influence, but so far no other more plausible suggestion has 
occurred to the writer. If this ionisation is appreciable, then the 
clouds would in daylight produce a discontinuity layer which might 
persist for some hours after sunset. By the time this discontinuity 
fades away the ionisation in the whole intermediate region of the 
atmosphere will be reduced so that waves may reach the perman- 
ently ionised upper layer and be reflected by it with little absorption. 
Thus good transmission will continue until the morning twilight. It 
naturally follows that general cloudiness would be beneficial in day- 
light. As far as observations taken at this station go, they fully 
agree with this. Unfortunately the day range of this station for 
reception of signals is not sufficiently great to settle this point defi- 
nitely. The fact that cloudiness at the sender (where the radiant. 
energy would without reflection be highly divergent) is more bene- 
ficial than at the receiver, seems to lend support to this theory. The 
theory leaves us without any adequate explanation of the day ab- 
sorption, which Austin has shown to be very regular in oversea trans- 
mission at least. We must, therefore, either assume that the day 
time ionisation under the cloud level averages much larger than is 
generally assumed, or that the radiation is divided as follows: (1) A 
portion reflected from the cloud level, and passing from sender to 
receiver as between two approximately parallel surfaces, and hence 
not following the inverse square law of divergence, and not heavily 
absorbed, since it travels in a feebly ionised medium. (2) A portion 
entering the middle ionised region and refracted back towards the 
earth according to the theory of Dr. Eccles. This portion would be 
absorbed during the day, but very feebly absorbed at night. (3) A 
portion passing through the middle region and partially reflected at 
the upper permanently ionised layer. This would be heavily ab 
sorbed during the day, and feebly absorbed at night. (4) A portion 
which passes out into space and is lost. 

It is likely that the second portion is of the most importance in the 
daytime, while the vagaries of long distance nocturnal transmission 
are due to combinations at the receiver of the first and third portions. 
Those rapid variations in the strength of signals (swinging), and the 


slower fluctuations (fading) so familiar to operators in long range 


work may well be due to interference effects between these two 
portions. The rapidity with which these effects often occur strongly 
suggests the idea of a violent commotion in the lower levels in the 
wave path. Accordingly, daylight transmission over a clear area. 
would be carried on mainly by the second portion, the third portion 
being heavily absorbed. Daylight transmission over a cloudy area 
(especially where cloudy at sender and its vicinity) would be rein- 
forced by the first portion. Nocturnal transmission following clear 
days would be carried on by the second portion reinforced by the 
third, both portions being fecbly absorbed. Nocturnal transmission 
following cloudiness would in general be carried on by all three 
portions, but the evidence here presented suggests that the first 
portion, added to the third. both fecbly absorbed, is of great impor- 
tance. Since completing this Paper the writer has read an interesting 
account by Nipher, in the “ Proceedings " of the St. Louis Academy 
of Sciences, 1913, of local magnetic storms, whose origin he believes 
to have traced to the influence of clouds. He finds also a period of 
magnetic disturbances coinciding with the well-known twilight 
fluctuations in radio-transmission. Prof. Nipher suggests a variation 
in the ionisation of the /ower levels caused by variations in the sun- 
light as the nature of this influence. There seems to be an intimate 
connection between these phenomena and the variations in radio- 
transmission. 
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A NATIONAL ELECTRICITY SUPPLY 
SCHEME. 


At the end of his Presidential address to the Incorporated 
Municipal Electrical Association Mr. R. A. CuarrOock deals 
with the desirability of having a single network for the 
supply of electrical energy throughout the country, instead 
of the present numerous isolated stations. It is pointed out 
that a marked and general reduction in costs can only be 
expected in this way ; otherwise it is only possible to have 
large generating stations in the more important towns, and 
the smaller towns cannot benefit. This fact is being 
realised in other countries. Thus, America has large water- 
power schemes, bv which wide tracts of country are sup- 
plied from single sources, and Germany is also establishing 
large networks which, in this case, are supplied from steam- 
worked stations. Mr. CHATTOCK proposes to erect bulk 
stations in various parts of the countrv, being guided in his 
choice of locality by the proximity of an ample quantity of 
coal and unlimited supply of water, and also by proximity 
to large centres of industry. 

It will be generally admitted that the desirability of some 
such scheme has been recognised for years. Indeed, this 
feeling was rendered evident through the promotion of 
schemes by various power companies some 14 years ago. 
The subject was also considered by Mr. C. VERNIER in his 


recent address to the Newcastle Section of the Institution 


of Electrical Engineers. The company with which he is 
connected has made very marked progress in the supply of 
electrical energy over a large area, and some of the other 
power companies are now making satisfactory headway ; 
but, as was pointed out by Mr. Vernier, the real retarding 
influence has been the keen opposition towards such schemes 
by various municipalities. Not only were larger towns and 
industrial centres excluded from the proposed areas of 
supply when the schemes were considered by Parliament, 
but the supply in bulk within the area ot any existing under- 
takings was made subject to their consent. Consequently 
the progress of the power companies has been less rapid than 
it might otherwise have been. Further, where companies 
work by means of provisional orders, they are not permitted 
to amalgamate their undertakings, because these are subject 
to compulsory purchase by the localauthorities in whose 
areas such undertakings are situated. It is, therefore, 
largely the municipalities which have blocked the way m 
the past and which are blocking the way at the present day. 


[e 
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Whether they will see their way to à more enlightened 
policy remains to be seen. | 

. The difficulty seems to be that a general scheme of the 
kind proposed by Mr. Cuatrock would necessitate the 
smaller municipalities giving way to the larger. Unfor- 
tunately, every municipality seems inclined to look upon its 
undertakings as being very important in themselves and to 


feel that its undertakings should be entirely separate from 


those of any neighbouring municipality. There is, in fact, a 
certain rivalry which prevents co-operation among munici- 
palities. It also appears to us that there might be a turther 
complication which would not exist in the case of power 
companies—namely, the difficulty of raising money on a 
basis which would be suitable to all parties. The rate- 
payers in a given town might object to the raising of money 
for the benefit of some adjacent town or some outlying 
district because it would not be to their benefit. 

We are glad to note that Mr. CHATTOCK has no wish, in 
the event ot such a scheme being brought about, to dispense 
with the various engineers in isolated stations. We are in 
full agreement with him in his views that such men should 
be retained. There is a tendency at the present time, more 
particularly we think in London, to take the view that 
amalgamation means dispensing with the services of many 
engineers. It appears to us that amalgamation ought to 
mean a great increase in business, and if a business is greatly 
increased. there should be plenty of work for the existing 
staffs. We hope, therefore, that fear ot loss of position may 
not prevent the fair consideration of amalgamation schemes 
In this country, for it is only bv such means that anything 
approaching a national scheme of electricity supply in bulk 
can be evolved. 


REVIEWS. 


(Zoples of the undermentioned works can be had from Tug ErEcTRICIAN Offices, post 
free, on receipt of published price, adding 3d. for books published under 2s. Add 
10 per cent. for abroad or for foreign books.) 


———— 


Insulation and Design of Blectrical Windings. By A. P. M. 
FrEMwING and R. Jouxsox. (London: Longmans, Green & Co.) 
Pp. iv. + 224. 7s. 6d. net. 

_ In the technical press and “ Proceedings ” of the engineering 

institutions there is a wealth of matter in several languages on 

insulation arid insulating materials. Given sufficient time and 
patience, and the necessary linguistic attainments, one can 
usually find the particular information desired. 

Thanks to the efforts of half-a-dozen eminent engineers, 
concise and authoritative treatises on the mechanical pro- 
perties of materials have been written. We keep these treat- 
ises at our elbow ready for immediate use. Sooner or later 
there will be a demand for similar works dealing with the 
magnetic and electrical properties of materials as well as with 
such of the mechanical properties as are required by designers 
of electrical machinery. At the present time we know of no 
fitter subject for a treatise than insulation and insulating 
materials. When it is remembered that insulation constitutes 
the most vulnerable part of electrical machinery, and that 
Maintenance of supply is dependent on materials known to be 
of an unreliable character, it will generally be conceded that 
the use made of material available for insulating purposes is 
little short of astounding. 

_ The outstanding features of the book under review are. first, 

its eminently practical character, and, second, the entire 

absence of half-tone illustrations. The opening chapter, 
dealing with the physical characteristics of dielectrics, is a fine 
illustration of the value to engineers of physical research, and 


the authors seem to possess the happy knack of making the 
purely physical side of the subject interesting to those who 
have neither the time nor the inclination to study the progress 
of physical research and speculation. Of equal interest to the 
busy engineer is the second chapter, devoted to the considera- 
tion of electrostatic conditions in practical working. These 
two chapters, 50 paves in all, form a solid foundation for the 
heavy engineering side to which the remainder of the book is 
given. 

Chapter IIL, on insulating materials, contains a good deal 
of useful and new information on paper, tapes, varnishes and 
compounds, treated materials, fibres, mica and mica products, 
oils, asbestos, wood, moulded compositions, stones and porce- 
lain. Particularly welcome in this chapter is the matter 
dealing with specification of tests and mechanical and physical 
properties of those insulating materials having most practical 
importance. Briefly and clearly the reader is told what to do, 
what to look out for and what to guard against, and the direct- 
ness of the treatment 1s a credit to the authors. 

Design of insulation and windings, insulation tests, drying 
and handling of electrical windings, and insulation failures are 
the titles of the remaining chapters. Much useful information 
is to be found here, and the field covered is a wide one. The 
index has been consulted for a number of references not found 
in other works with uniformly satisfactory results. We have 
already noted that there are no half-tone illustrations in the 
book, and the diagrams. of which there are 102, are well drawn. 

In future editions of the book we should like to see complete 
specifications of the insulation of a number of machines and 
transformers, together with schedules of quantities and works 
instructions. Such information would be invaluable to many 
readers, and doubtless the authors have the necessary infor- 
mation at hand. Detailed information on the bracing of 
windings might also be given. Perhaps these subjects were 
intentionally omitted in order to limit the size of the book. 
The authors could easily have written a larger volume, but they 
could scarcely have written a better one.  . 

H. H. BROUGHTON. 


Researches on Irritability of Plants. By Prof. J. CHUNDER BOSE, 
M.A., D.Sc. (London: Longmans, Green & Co.) Pp. xxiv.+370. 
7s. 6d. net. 

Prof. Bose’s investigations into the question of plant response 
are well-known to physiologists, especially those interested 
mainly in plant physiology, and this book. in which he describes 
further researches in this field of work, is certain to attract a 
considerable amount of attention. 

In it there are described many distinct advances on investi- 
gations previously carried out, and it is chiefly noteworthy, 
perhaps, on account of the fact that the writer is able to refer 
to many difficulties overcome and to illustrate new instru- 
ments and methods which he has devised, and which will, 
doubtless, be welcomed and used in future researches by other 
Investigators. 

In the great majority of the experiments the form of stimu- 
lation employed was electrical, and a vast amount of ingenuity 
was shown in devising, not only the apparatus for the appli- 
cation of the stimuli, but for recording the results. Various 
chemical agents, ether, chloroform, carbon disulphide, &c., 
were also tested as to their effect upon irritability, and some 
remarkable illustrations demonstrating these effects are repro- 
duced. 

Various plants were used in the experiments, and it seems 
clear from the description of the results given by Prof. Bose 
that he is justified in finding that there is hardly any pheno- 
menon of irritability observed in the animal which is not also 
to be noted in the plant. The various manifestations in the 
plant he has proved, indeed, to be identical with those in the 
animal, His larger conclusions are, therefore, also justified, 
viz., that from the standpoint of the theory of evolution his 
results will be found highly significant, and that it is probable 
that the solution of many ditlicult problems in animal physio- 
logy will be found in the study of corresponding problems 
under simpler conditions of plant life. 

Prof. Bose's work 1s a most valuable contribution to the 
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literature of physiology and it is certain to be welcomed by 
workers in botanical and physiological laboratories. The 


exposition is admirably clear and full, and the illustrations 
exceedingly helpful. C. P. 


Researches in Physical Optics, with Special Reference to the 
Radiation of Blectrons. By Prof. R. W. Woop. Part I. (New 
York: Columbia University Press.) Pp. vii.+ 182. 

The eleven brilliant researches described in the work under 
review were completed during the academic year 1911-12. 
Prof. Wood's ingenuity is immense, and he evolves multitudes 
of beautiful experiments. But in spite of the wealth of material 
the task of reviewing is difficult ; for although Prof. Wood 1s 
no doubt conscious of the main elements of the underlying 
theories, it is difficult for the reader to grasp them with any 
degree of certainty or precision. 

In 1904 Wood announced the discovery of resonance-spectra, 
and many of the researches of 1911-12 are based on this dis- 
covery. The resonance is not of the simple character that is 
generally studied in sound, in which a vibrating body emitting 
a note of definite pitch produces a note of exactly the same pitch 
in a resounding body ; for the source of pure monochromatic 
light develops in the substance on which it acts not only light 
of the same period but of many other periods. No doubt 
something analogous occurs in sound. When the string of a 
sonometer is compelled to vibrate by resonance it causes the 
end-bridges to emit the octave higher. An analogous experi- 
ment could be performed with a common clock. If the pendu- 
Jum were made to vibrate by resonance it would cause the end 
of the minute finger to possess two simple harmonic motions 
at right angles differing in phase by 90 deg. and each having a 
period of one minute; and the hour finger would experience 
two superimposed vibrations each having a period of one hour. 
Atoms are very much more complex in their behaviour than 
clocks, for the resonance lines are as bewildering in their number 
and position as the stars of heaven. 

Prof. Wood says, himself, that the researches in the work 
under review deal for the most part with problems relating to 
the radiation of electrons. More than half the book is devoted 
to experiments relating to resonance in which modern theory 
teaches that the electron plays an important part; but there 
are important Papers whose connection with the electron is 
not very direct. For example, there is an interesting Paper 
on telescopic reflectors. Ordinary mirrors reflect ultra-violet 
rays very imperfectly. This is not a disadvantage when the 
human eye is the observing instrument ; but when the photo- 
graphic plate is the agency of observation it is an advantage to 
retain the rays. Nickel reflects the ultra-violet rays, and Wood 
has made some nickelled glass reflectors intended for use in 
astronomical photography. 

A Paper entitled “ Selective Reflection from the Moon’s 
Surface and Lunar Petrography " brings Physics in touch with 
the geology of the moon and opens important and interesting 


fields of work. A. G. 


THE BRUSH DISCHARGE." 


BY A. VOSMAER, PH.D. 


A P.D., however, small, will always cause a current of electricity 
to flow through a solid conductor. But this is not true for an elec- 
trolytie conductor, in which case the impressed E.M.F. has to be 
greater than the counter E.M.F. of polarisation in order to produce 
a current, and in gases the problem is still more complicated. We 
may neglect the counter E.M.F., but there is a lower limit of E.M.F. 
below which no current will pass through a gas. The value of this 
lower limit of E.M.F. varies with such factors as the temperature, 
the degree of ionisation, the shape and state of electrodes, &e. There- 
fore, the value of this lower limitis not a constant at all and cannot be 
given even approximately. The discharge of electricity in a gaseous 
medium depends on quite a number of factors, such as the pressure 
of the gas, its temperature and its nature. Further, it depends on 
the shape. on the size and spacing of the electrodes, and on the finish 
of each of them. Moreover,there are some secondary influences such as 
radiation (ultra-violet light) and the effects of a magnetic tield or an 
electric field. It also depends on the kind of current supply, its 


* Abstract of article in “ Metallurgical and Chemical Engineering.” 


inclined to try higher pressures. 


tension, frequency, wave form and the circuit asa whole. Dealing first. 
with the effects of pressure it may be mentioned that a pressure lower: 


than the atmospheric, greatly facilitates the passage of a current 


down to a certain point where there is so little gas left that there are 


not enough ions to convey the electricity. The brush discharge is 


affected in such a way that even a small diminution of pressure: 


changes its character altogether. In view of this fact, one may feel 


But the same holds true there, 
though in a less degree. We have tried up to three atmospheres, 
but every increase in pressure seemed to make it more difficult for 
the brush to keep up its being. Watson, when constructing his 
high-tension voltmeter, has taken advantage of the fact that at high. 
pressures gases become insulators. They are very poor conductors 
when liquified ; the conductivity of liquified gases is of the same 
order as that of pure water. It is a very strange fact that though 
the brush discharge is powerful it does not seem to have much force 
of ionisation. 

In free air, at atmospheric pressure and normal temperature, there 
are four distinctly different kinds of discharges, viz., the glow. the 
brush, the spark and the are. The glow is the first stage. It is 
merely a bright spot on the electrode and causes no appreciable loss 
of energy unless very prominent, in which case it is very liable to 
become a brush. The corona loss starts about the point whea the: 
glow is changing to the brush. There is no sharp line of demarkation 
between the glow and brush discharge, though in their most charac- 
teristic forms they show no resemblance to each other. The true 
brush has very distinct features. Its colour is a dark bluish violet, 
its hissing sound and “ wind " are well known, its shape is a straight 
stem detached from the electrode from which it starts or rather 
separated from it by a dark space, and at its end there is a widely 
spread-out cone. This cone or conical end may be flattened into a 
fan-shaped end, but not in all directions. "The brush is a three- 
dimensional discharge ; at the best it may be reduced apparently to: 
two dimensions, that is, it may be flattened in one direction so that 
it looks as though it had no thickness. Still one should never lose 
sight of the fact that it has to have some extension in space in all 
directions. The brush discharge passes over again into the spark 
without a sharp boundary between them, although here again the 
brush and the spark, in their most characteristic forms, do not have 
any resemblance. If circumstances are such as to allow of it, a spark 
will change to an arc. "This is most dangerous of all forms of dis- 
charges on account of the tremendous amount of energy transformed 
into heat and concentiated in a small space ; it generally means ruin 
of the apparatus unless checked in due time or taken care of and 
controlled by some method such as those now used in the systems of 
making nitrous compounds out of the air. When we speak of the 
brush we always mean the positive brush because there is no real 


negative brush, although there is a negative discharge under the 
same circumstances. 


Shape and Size of Electrodes.—Since the origin and end of the dis- 
charge are different, the two electrodes should also be made different ; 
that is, we must not take two electrodes of equal but of different 
shape. Keeping this in view we may sum up this subject briefly as. 
follows :— 

A positive plate and a negative sphere give no brush. 

A positive plate and a negative wire give no brush. 

A positive plate and a negative point give no brush. 

A negative plate and a positive sphere give a brush. 

A negative plate and a positive wire give a brush. 

A negative plate and a positive point give a beautiful brush. 


We may therefore take a negative plate and a positive point as the 
best form for the electrode. 


Spacing of Electrodes.—The spacing apart of the different parallel 
dischargers proper is an interesting point of great importance. It 
bears on the principle of electrical shadow. The energy consumed 
is not proportional to the number of strips, unless these are spaced 
apart so far that they do not longer interfere with each other's action, 
that is, until they are beyond each other's electrical shadow. Since 
this spacing depends on the polar distance, at greater polar distance 
the brush spreads out wider and requires more spacing. 


Material and Finish of KElectrodes.—The material of which olectrodes 


are made is not important. For the purpose of ozone making 


platinum would be the hest, or gold, but, of course, these are out of 
question on account of excessive cost. Silver is rapidly corroded by 
ozone, and so are aluminium, brass, zinc, iron, but copper stands well 
and so does nickel. But besides resistance to corrosion there is 
another property to be considered, viz., that of hardness. It isa 
very curious phenomenon that the perpetual bombardment of the 
negative electrode should result in an actual wear. After a years 
use the flat nickel strip shows flaws, it has the appearance of a skidded 
rail (in miniature). But one would not expect wear on such a hard 
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metal as nickel by bombardment of air molecules. "There is no wear 
whatever on the positive strip, so evidently the wear is not through 
metallic particles of the positive strip. This is important to note, fora 
wear of the positive electrode would indicate a change in the con- 
dition of working. Fortunately this does not happen. The dis- 


- charging positive electrode should be sharp-pointed, not sharp-edged. 


A razor blade gives very poor brushes. There must be real points 
because the brush must have a support for its stem. Perhaps it is 
better to say that the stem of the brush must have an inducement to 
build itself up, this inducement being provided by discontinuities in 
the line made either like teeth of a saw or as true points (needles). 
The finish of the negative electrode should be smooth, without pro- 
truding parts or sharp edges or corners. These ought to be rounded 
off. 

Source of Current Supply.—A high-tension, direct-current machine, 
or direct current on the Thury system has for a long time been my 
desideratum, but so far I have not been in a position to experiment 
with this kind of current. Alternating current has been my regular 
source of supply, the generator giving 110 volts, the transformer up 
to 60,000 volts for experimental work. Under practical working 
circumstances I have used 10,000 volts. 

Tension of Current Supply.—It goes without saying that there is 
an intimate connection between the width of the air gap and the 
tension of the current. It is easy to understand that the general 
formula will be V—a-- bl, which means that in general the P.D. 
required to send the discharge through the air gap will be made up of 
a constant factor a and one depending on the width / of the gap. One 
may thus adapt either the polar distance of the dischargers according 
to the tension of the current, or one may regulate the voltage accord- 
ing to the given distance. When it comes to ozone making, however, 
and highest efficiency is sought after, there is no longer any such 
liberty in choice. Down to a certain limit, the best yield per kilo- 
watt-hour, as well as the highest concentration (two quantities that 


Fic. 1.—EFrrect oF WaAvE Form. 


are in opposition to each other), are obtained with the smallest 
possible air gap, called polar distance. This point has to be con- 
sidered very carefully. For the true brush discharge there is a lower 


permissible limit of polar distance. Under the most favourable con- | 


ditions this lower limit is about } in. for safe working; however, it is 
hardly possible to go below 2 in., and as a rule we have worked our 
machines at } in. 

This settles the question of tension, which may be about 10,000 
volts (A.C.) Of course, it should be as high as possible in order to 
get the highest current density and thereby maximum of wattage, 
the limit being set by the production of sparks between the dis- 
chargers instead of the regular brush. 


_ Frequency of Current. —The danger of sparking can be very mate- 

nally diminished by raising the frequency of the current to an extra 
high value. We have tried frequencies up to 600 periods per second 
instead of the usual 50. The advantage of the possibility of using 
a higher frequency is counteracted by the fact that the output per 
kilowatt-hour is thereby reduced. When taking resource to high- 
frequency Tesla currents, there is hardly a possibility of the occur- 
rence of sparks, but we have the drawback of an enormous decrease 
In output. 

Wave Form.—The wave form of the E.M.F. is of theoretical, rather 
than practical importance. Still when we consider the question of 
wave form, it becomes clear why we can have a brush discharge 
without dielectrics. Referring to Fig. 1, let the line ab represent the 
minimum voltage at which a discharge will occur. Then, if the top 
e represents the voltage at which sparking will take place, it is quite 
clear that if we know of a way to keep the actual voltage between the : 
dischargers below that point e, say, at the line c d, there will be no 
sparking, since the voltage is not high enough for the spark discharge, 
the polar distance being given. 

That is what is actually being done when we arrange a discharge 
to take place from sharp-pointed electrodes. A spark discharge 
presupposes a certain amount of electrical charge. For just this 
nason it is not continuous but an intermittent, oscillatory discharge. 
The brush, however, is a steady flow and for this reason it does not 
give the electric charge an opportunity to accumulate for a spark ; 


um 
— 


from a sharp point the electricity flows off so easily that there is no 
chance for a spark. From this inference it should follow that a 
peaked curve would give more security against sparking than a flat 
one. In actual practice the deviation from the true sine wave is not 
80 large as to make any difference for the brush discharge. 

Safety Devices in the Current Supply.—The discharge from either 
one point against a flat surface, or from a series of points of any 
desired length against a flat strip, all of suitable and harmonic design, 
can be a true brush discharge and will remain so for any length of 
time, unless there comes some disturbance, either caused by a rise of 
tension, or by a particle of dust or oxide that may cause a spark to 
be formed. Now a spark means a lowering of resistance, of course, 
at once followed by an increase in current density at that spot. This 
means rise of temperature, causing again a decrease of resistance, &c. 
Evidently when a spark is once started it will not only remain but. 
will increase. As it is of great advantage to have the apparatus 
work without any attendance at all, some safety device has to be 
applied and this is what we will now briefly discuss. Fig. 2 shows a 
special way of making the connections; in the circuit from the 
secondary terminals of transformer T there is a self-induction L in 
series and a capacity C in shunt with the wires that lead to the 
ozonator O, which represents a certain resistance. Through the 
combined effect of self-induction and capacity the secondary tension 
will be raised (Ferranti effect) to such an extent that, while the ratio 
of transformation of the transformer is 70, so that under ordinary 
circumstances the secondary tension would be 7,700, yet in this case 
it rises to 10,000, but not so unless there is & certain resistance at O. 
Suppose this resistance drops off, say, on account of a spark, then the 
rise just mentioned from 7,700 to 10,000 volts will not take place. The 
voltage will be less. As soon as this is the case, the cause for the 
spark has also ceased or the possibility for its maintenance has van- 
ished, the result being that any spark just about to start or already 
started, will, by its own being, make its continuity impossible. The 
rise of tension is the greater the more the product LC approaches. 


Fia. 2.—CoNNECTIONS. 


unity. It can never be greater than under this condition. From 
a theoretical standpoint it is immaterial whether we obtain the rise 
of voltage through increase of L or increase of C, but when the load 
is heavy, t.e., the resistance is small, then one should rather increase 
C as an increase of L causes too much phase lag. 


THE USES OF ELECTRICITY 100 YEARS HENCE.* 


BY W. E. MILNS. 


Writers of fiction whose work is not based on scientific facts fre- 
quently suggest developments and future uses of electricity which 
are technically impossible. Even writers of the standard of Jules 
Verne and H. G. Wells, although remarkably accurate in many fore- 
casts, are very wide of the mark in some of their prophecies. It is, 
of course, difficult and even quite impossible for a scientist to say to 
what uses electricity will be put 100 years hence, but it may be 
interesting to consider a few of the possible developments which may 
take place, and, instead of looking back on the remarkable progress 
of the past 20 or 30 years, to endeavour to penetrate the future and 
see what it holds in store. These suggestions are put forward in 
quite an irresponsible way, with the idea of provoking a discussion, 
and I propose briefly to give my ideas showing how the development 
of electricity will in the distant future affect our houses, our towns 
and our country. 

Dealing generally with the coming electric age, it is not too much 
to suggest that the future generation of energy will be at the pit 
mouth. In fact, very little coal will be sent away from the colliery, 
but will be carried direct into furnaces for the generation of elec- 
tricity at the pit mouth. Whether future generation will be accom. 
plished by steam engine boilers or direct from coal is not in the 
province of this Paper. There is no doubt that in the future we 
shall have a standard system for the country, the system. being 
probably a three-phase supply of a moderate frequency. Referring 


* Abstract of a Paper read before the Birmingham and District Electric 
Club. 
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to the prevailing idea that transmission of energy will eventually 


be accomplished without wires, I do not personally think that such 
will be the case. There will, of course, be a tremendous increase in 
wireless telephones and telegraphy, and possibly other uses of wire- 
less transmission for operations requiring a very limited amount of 
power, but the difficulties of generating sufficient power at the 


voltage and frequency necessary to transmit large amounta of power 


without wires are too great to overcome, while the disturbances 
caused by such heavy transmission would probably make life impos- 
sible. Recently a Continental engineer claimed to be able to 
explode a powder magazine on board a ship from a distance without 
the means of wires. It might be possible to arrange for such an 
experiment from a distance if certain material in the powder maga- 
zine was tuned to the coil or other device transmitting the waves, s0 
that local vibration in the powder magazine would be set up. In an 
experiment on the electrically-controlled train on the Stratford-on- 
Avon branch it has been found possible to break a large thin shcet 
of glass which happened to be tuned to the relay operating the train 
control. 'lhese indications show that wireless transmission will 
certainly be developed for operations requiring very small quantities 
of power, but must be limited to such operations, and will not be 
suitable for the transmission of large amounts of energy. 

Let us consider, first, the house of the future. We anticipate that 
within 100 years every house will be electrically lighted, and the 
cooking and heating will be accomplished by the use’ of electricity. 
I think we may go further than this. The architect is handicapped 
in the design of a house by chimneys and staircases. The house of 
the future will probably have neither. The heating will be clec- 
trical, and a centre lift will take the place of the staircase. The 
house may then be constructed so that it can be turned round and 
any room put to face the sun, or, if it need be, sheltered from the cold 
wind. It will also have a sliding roof which will give the full ad- 
vantages of the open air treatment whenever required. 

The lift will be push-button controlled, the heating arrangements 
will probably be strips put in during the construction of the building ; 
the lighting will be hidden strips round the wall at picture rail height, 
while the cookers and many other domestic utensils which are now 
on the market will be simplified and perfected. Clocks will be 
worked and timed electrically, and here probably wireless. trans- 
mission may be used. The gardener can make use of electric cur- 
rents to assist the growth of his plants, while electricity would, of 
course, be utilised for pumping water and cutting grass. The then 
universal garage would make use of it for charging the electric auto- 
mobile, for driving small repair tools, for inflating or vulcanising 
tyres and probably for compressed air cleaning. 

The town of the future will, of course, be clean and practically 
dustless and smokeless. The changing from horse to motor traffic 
calls for a different form of road, and probably a metal surface which 
is entirely dustless will be laid in the future. As there will be no 
smoke or escaping steam or gas the atmosphere will be clearer and 
purer. The universal use of electric vehicles, the watering and 
sweeping of roads by electric vehicles, will make a perfectly clean 
town, and buildings of an ornamental character, even with colour 
schemes, may certainly be erected without fear of being spoiled. 
Street lighting, as house lighting, will probably be by continuous 
strips on buildings, and, to assist cleanliness and lighting the 
authorities may even go so far as to compel builders and others not 
to make their buildings darker than certain shades. Street traffic 
will probably be by battery vehicles or tramcars running without 
trollies or rails. 

The town factory will not only be electrically driven but elec- 
trically cleaned. The ventilating apparatus will provide purifying 
air at a proper temperature, and fans will collect any fumes which 
may be caused during the process of manufaeture. In the town 
office the use of electricity will largely supersede the letter post. The 
then universal use of the telephone will largely supersede telegrams, 
while the telewriter will take the place of a letter. A person may 
be rung up on the telephone, and if he is not in, or if it is desired to 
confirm à conversation, the then universal telewriter will be used, 
and a message left or conversation confirmed over the signature of 
the person responsible, after which message the receiving coil will 
automatically wind over to ensure secrecy for each communication. 
This revolution in itself will have tremendous intluence on the world 
of commerce. Wireless telegraphy will undoubtedly play an im- 
portant part in the commercial world. It may be possible for every 
office to tune an instrument to tap the constant stream of news 
which is passing from one agency to another. Such a universal 
revelation of the world's doings will make the world go quicker, and 
might even render newspapers unnecessary. "The recording and 
transmitting instruments will replace pen and typewriter in every 
oftice. Telewriters, recording charts for wireless telegrams, trans- 


mitting news of all kind, will be found everywhere. Incidentally, 


the use made of the atmosphere for transmission will enable very 
accurate weather forecasts to be obtained, and, as the weather plays 
an important part in commerce, considerable use will be made of 
these forecasts. 

The almost universal use of electricity will have a tremendous 
influence, not only on the house and town, but on the whole country. 
I need not refer to railway electrification. With a little reconstruc- 
tion this will enable slightly higher speeds to be possible on existing 
lines, and the use of electricity for driving trains will increase their 
average speed; while electric lighting and electric signals, cutting 
off current under certain conditions, will almost entirely prevent 
accidents. In addition to this, industry will be considerably assisted 
by the electrification of canals. The electrical operation of locks will 
enable much more traffic to be dealt with, and the electrical pro- 
pulsion of boats will increase the speed up to the limit for which the 
canal is constructed. Whether a primary or secondary battery will 
ever be found to give a sufficient output for a given weight for 
aeroplane use is a difficult question. There is no doubt that if this 
could be done the very limited use of aeroplanes would be very easily 
extended. In the Army and Navy electricity has tremendous 
possibilities. It may even become possible to impart the velocity 
to a shot or shell by electricity and without powder. In the hospital, 
patients suffering from diseases now thought to be incurable may 
bless electricity for its curative properties, and whatever use may be 
made of electricity in medicine and surgery it will certainly prevent 
disease. The sterilising of milk and other foods will go a long way 
towards the prevention of consumption. The purifying of the 
atmosphere and the adding of à moderate amount of ozone will have 
a beneficial effect on health. It may appear from the foregoing 
remarks that the world will become one huge electrical laboratory. 
Such will not be the case. Man will be just as interested in literature, 
art, sports and athletics as he is to-day. Electricity will supplant 
more clumsy forms of power, and will be used for innumerable pro- 
cesses where it will speed up the world generally. It cannot be ex- 
pected to alter man's nature or habits, but will enable him, in his 
natural ambition for greater accomplishments, to do more in a given 


time, and to do it with greater success and with less expenditure of 
energy. 


CORRESPONDENCE. 


l 


TOOTH RIPPLES. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: In my letter of June 5th I showed that Prof. Howe's 
review of certain parts of Dr. Walmsley's book appearec to me 
to be illogical and inaccurate. 

Prof. Howe’s reply in your current issue does but make his 
case much worse Moreover, it is unkind. He suggests that. 
I am ignorant of the ancient and well-known phenomenon of 
ripples due to slots. He devotes nearly a page to an elemen- 
tary exposition of the most obvious part of the phenomenon, 
and then, in a final paragraph, extends unkindness to all his 
readers by expressing the hope that his exposition may have 
shed light upon the subject. He suggests that I am ignorant 
of the meaning of the word " hiatus," and that I am in need ofa 
“ line of retreat." The smart which I feel under such unkind 
treatment must be my excuse for the thorns on the nutshell 
into which I will now endeavour to put the whole matter. 

I find fault with the following paragraph quoted from Prof. 
Howe’s review printed in your issue of May 29th: ' If it be 
merely a matter of faith, we believe we could as readily believe 
in the 31st as in the 29th harmonic ; but, looking at the matter 
from the lower standpoint of mere fact, it is evident that 30 
open slots per pole-pair will cause an E.M.F. having a fre- 
quency of exactly 30 times the fundamental, and measurement 
of the actual period of the oscillation in the wave-form will 
prove this to be so. As the curve goes through the zero point 
of the fundamental, however, there is a hiatus in the curve, 
so that the two half waves are similar." l 
The frequency of the harmonics is under discussion. Dr. 
Walmsley's book makes no mention of the frequency » 
the ripples. The natural meaning, therefore, of the fu st 
seven lines of the paragraph is that a 30th harmonic 
exists in the wave. Yet no such harmonic can cxist. Prof. 
Howe explains that he meant " ripple” and not " harmonie. 

I accept this explanation—indeed, I presumed that this was 
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what he meant. I took exception to what was said, not to 
what was meant. and must now add irrelevancy to Prof. Howe's 
other sins. Since Dr. Walmsley discusses the frequency of the 
harmon‘cs and not that of the ripples, the latter is irrelevant. 

I took exception to the illogical manner in which Prof. Howe 
sought to connect the ordinary word " believe " with the 
extraordinary word " faith." Prof. Howe replies that he did 
not expect to be taken seriously. I accept the explanation, 
and must add frivolty to the list of Prof. Howe's sins. 

In criticising the accuracy of what he said I never for a 
moment wa3 so unkind as to doubt the accuracy of what Prof. 
Howe meant. I attributed the inaccuracy to his pen, not to 
himself. For this reason I trusted that when he wrote * hiatus" 
he did not mean “hiatus” at all. I assumed that Prof. Howe 
knew that one of the effects of the slots is to produce, at 
the zero point of the main wave, two ripple loops in suc- 
cession of similar sign. By analogy with the “ hiatus" of 
grammar (the occurrence of two similar vowels in succession), 
this might ingeniously be called a “ hiatus "—1ingeniously, but 
none the less incorrectly, since hiatus would ordinarily be taken 
to mean gap. Now, to my surprise, Prof. Howe says he did 
mean “gap.” Am I then to think that the slot effect of which 
I have just spoken is unknown to him ? I should look upon 
the effect as a closing up of the ripple rather than a gap. 

In his letter of June 12th Prof. Howe says: "^ The tooth 
ripples are facts of actual occurrence, whereas harmonics are 
mathematical abstractions." This sounds plausible, but is it 
correct ? The superposition of a ripple upon a main wave 
seem; to m? to be no less a mathematical operation than the 
superposition of a harmonic. The ripples can be isolated; 
so can the harmonics. A ripple is a vague sort of thing. 
Its nature depends upon the answer to the question: 
“ With reference to what does the ripple ripple ? " A har- 
monic, on the other hand, is a definite thing, and to my mind 
is equally as real as a ripple.—I am, &c., 


London, June 15. F. M. DENTON, 


| TO THE EDITOR OF THE ELECTRICIAN. 

SIR: After reading Prof. Howe's letter in your current issue 
(p.410) I feel that I owe him an apology for not perceiving 
that, when apparently criticising the 29th harmonic and sug- 
gesting a 30th, he had in reality departed from the subject 
under discussion (the harmonics of a wave) and that he was 
dealing with something different. It is true that he docs not 
actually mention “ the 30th harmonic " ; but neither did I say 
that he did, only that he ^ suggested " it. Seeing that was not 
his intention, I must plead as my excuse that in a discussion 
supposedly on harmonies, and in a sentence in which the 3lst 
and 29th harmonies are both mentioned as well as the funda- 
mental his words do suggest to most readers that he was 
dziling with a 30th harmonic.—I am, &c., 

Bristol, June 12, 1914. Davip ROBERTSON. 


“SOME MODERN METHODS OF ELECTRIC WELDING.” 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I notice that in the Paper by T. T. Heaton, on “ Some 
Modern Methods of Welding," given in your issue of May 15th, 
he alludes to the “ Thomson-Houston method " and * Thomson- 
Houston process." The fact is, the method or process de- 
seribed is the Thomson electric welding process, Prof. Houston 
being in no way connected with its invention or development, 

Mr. Heaton refers to roller welding and to spot welding, 
Which are modifications of the Thomson method, the roller 
welding being fully described in several of my early patents on 
electric welding, notably U.S. patent No. 444,928. 

_Here,in the United States, where electric welding is exten- 
sively ?pplied to innumerable uses, we recognise the so-called 
” Pontelec system ” as described by Mr. Heaton as one form of 
the Rietzel projection method ; ia fact, as described by Rietzel 
himself upwards of 10 years ago. The Rietzel projection 
welding is a modification of the Thomson process, in which 
sheet metal is joined in spots by raising projections on one or 
both pieces by stamping, and as these form the points of con- 
tact when the sheet3 are lapped the heating current is confined 


to the projections, thus giving rise to a number of spot welds, 
many of which may be formed simultaneously. It is but 
proper in the interest of real history that these matters: be 
correctly stated.—I am, &c., 


Lynn, Mass., U.S.A., May 25. Eriuv THOMSON. ` 


ELECTRIFICATION BY DUST STORMS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: I see a letter from Mr. W. T. Ditcham appearing in 
your issue of April 3rd, in which he refers to electrification 
effects observed by him in wireless antenne at Pekin and 
Tientsin during dust storms. 

Similar effects were observed during the erection of the 
radio station at Quetta. The antenna had not heen erected 
at the time, but during a dust storm almost continuous dis- 
charges took place across the rigging insulators in the mast 
guys. The sparking distance was not less than lin. In 
Calcutta, on a hot still day, an msulated antenna has been 
observed to accumulate an electrostatic charge every few 
seconds sufficient to give quite an appreciable spark and, the 
operator who first observed it assures me, a most unpleasant 
shock. . 

If these two phenomena are connected it would seem that 
the dust storm may be rather an effect than the cause of the 
electrification noticed.—I am, &c., 

J. N. PARKER, 


May 21. Assistant Electrician, Indian Telegraphs. 


BIRMINGHAM CONVENTION OF THE INCORPORATED 
MUNICIPAL ELECTRICAL ASSOCIATION. 


(Concluded [rom page 448.) | 
DISCUSSION ON “ THE STANDARDISATION OF TARIFFS.” 


Mr. C. H. WonprNGHAM (Admiralty) thought that the subject of tariffs 
had been exhausted years ago. No system invented would prevent the 
consumer paying, and this fact was rather loss sight of ; but no amount of 
juggling would alter it. He did not agree with the author that any 
surplus from the electricity department should be applied to the general 
good. Mr. Bowden was also a little inconsistent on this point, and he 
(the speaker) considered that any profits ought to be put back into the 
undertaking. He was doubtful about the author's prophecy regarding 
the passing of gas heating, and while he agreed that the loan period 
ought to be long, 100 years was excessive. The tariff, of course, depended 
on the amount of profit, but this did not affect its equity. He dis. 
agreed with the author's definition of maximum demand, and thought 
it ought to be the other way round. The author recommended charging 
each consumer in proportion to what he cost the undertaking, but the 
author was not always consistent on this point, advising “ expediency ” 
where necessary. Surely the number of connections added did not depend 
on the amount of money available for use by the undertaking, but on the 
number of applications. He agreed with the author that the rateable 
value charge was quite wrong. He still held by the Hopkinson system which 
the consumer need not understand so long as he saw that the net amount he 
had to pay was less than under the fixed charge. 

Mr. F. M. Love (Norwich) agree] with a tariff based on equity, but 
thought there should be equity for both buyer and seller. The consumer 
must not be given the idea that he was being cheated. A man might 
put in one radiator and carry it from room to room and Mr. Bowden 
would charge him 8s. per year. When he put in anothe: radiator for 
greater convenience he would be charged another 8s., to which he 
would object. The fixed charge should not be based on the amount of 
apparatus installed. ‘The high diversity factor of a cooking load enabled 
it to be supplied at a 1d. flat rate. There was no need now to charge the 
high price which obtained in the early days, because loans could be 
got on new plant which could be installed at £3 to £4 per kilowatt. Al 
high standing charges could be plac^d azainst the lighting, and a cooking 
load taken at Jd. He thought that experience had proved that the rate- 
able value of a house bore a verv close relation to the consumer’s demand 
for electrical energy. The method given by Mr. Bowden had the dis. 
advantage of being complicated, and as seach would not appeal to the 
consumer, who should be given a tariff which he could understand. The 
author's examples differed very little from those which would be obtained 
by the rateable value method. 

Bailie W. B. Smita (Glasgow) said he was generally in agreement with 
the idea of the electricity department standing by itself as regards 
relief of the rates. A commercial concern d.d not contribute its profits 
to the relief of the rates. Why. then, should a municipal trading depart- 
ment be penalised in this way” The electric drive in Glasgow had 
meant much smoke abatement, but if they had adopted this relief of the 


- rates policy in that city it would have meant that the electricity user was 


assisting the municipal hospital, while the man next door who caused 


H 
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the end of the year the electricity department was just on the right side. 
And it would be well if a clause forbidding the relief of the rates by the 
allocation of profits of an electricity department were inserted in 
the I.M.E.A. Bill. There was a precedent for this in the Glasgow Cor- 
poration Gas Bill. 

Coun. J, W. CrowrHER (Sheffield) thought that the suggestion of the 
previous speaker would lead to complications. There was a tremendous 
field for power in Sheffield still unexploited. He agreed that some of the 
loan periods now in force were ridiculous, especially where the equipment 
would be in service long after the loan period had expired. ‘The incon- 
sistencies of the rateable value system of charging were visible in other 
matters than electricity supply, e... water, parks and education. The 
system was simple, enabled them to supply the lowest-rated houses 
and told the consumer in advance how much he was likely to have to pay. 
In Sheffield he had found that none of the lowest rated houses was 
taking an electricity supply and that the percentage of those taking a 
supply rose as the rateable value increased. He did not think com- 
pounding could be effected, as suggested by the author, on houses with 
a rental of £15 to £20. Concessions to shopkeepers would remove any of 
the injustice under which this class were said to suffer with the rateable 
value system. In Sheffield the price of gas was lower than in Poplar, 
and this variation would in itself prevent the standardisation of tariffs 
as suggested by the author. The relief-of-rates policy helped the land- 
lord at the expense of the tenant. Any tariff employed ought to be 
financially sound, to give high efficiency and ensure economy of service. 
The rateable value system was the only one by which they could hope 
to get at small houses, and it was on these lines they must work. 

Mr. H. RicHarpson (Dundee) was not optimistic regarding the sale of 


-current for cookers unless they could get hiring powers inserted in the 


 LM.E.A. Bill. 
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economical paid more per unit than the man who wasted his light. 
‘Their aim should be to supply every inhabitant irrespective of peak load 


Until then the cooking load must be negligible. It 
was all right to reduce the tariffs provided they did not risk going too low. 
He agreed with the rating system in principle, but in Dundee it was 
difficult to apply it owing to the dependence of rateable values on the 
district. The man in the street understood such a system, and it was 
worth trying for its simplicity. 

Mr. A. S. BLACKMAN (Sunderland) disagreed with Mr. Richardson 
regarding the cooking load. 'The author did not like the assessment 
charge to be fixed by anyone but the electrical department, But this 
was not an important point, as the electricity department could always 
settle the percentage to be charged on the rateable value. He did not 
think sufficient stress had been laid on the point that large enough heaters 
should be installed. In Sunderland the 1-kw. size had been found no 
good, while those of 3 kw. or 4 kw. gave every satisfaction. Fractional 
prices were an advantage. For instance, lġd. had been found very 
successful in Sunderland as a publie house rate. They might well follow 
the drapers in this. Standardisation was a counsel of perfection, and any 
tariff adopted ought to be made with one eye on the price of gas in the 
particular district. 

Ald. A. SINCLAIR (Swansea) thought standardisation of method rather 
than of actual tariffs was what was required. ‘The rateable value system 
was jnequitable in that the small householder paid more per unit for his 
current than the large one. The maximum demand system was com- 
plicated and unintelligible to the man in the street, but it worked well, 
and was equitable, With the rateable value system the man who was 


or copper considerations. 

Coun. A. H. Dykes (Beckenham) thought that tariffs must be 
suited to the district, but it was a mistake to suppose that electricity 
must always be charged for at so much a unit. This had done more to 
kill the use of electricity than anything else. The poor man at present 
paid more for gas and oil than he could afford, and there must be some- 
thing wrong if he could not be supplied with electricity at a suitable 
rate. He instanced the work that had been done at Wimbledon hy Mr. 
Tomlinson Lee, where 2,000 houses formerly using penny-in-the-slot gas 
meters had now been equipped with electrie light, with an increase of 
more than £1,000 in revenue to the electricity department. It had been 
said that this class of business could not be tackled, owing to the cost of 
the meter; but why have a meter ? A consumer like this would come on 
the peak anyhow, while if he took the current at off peak times it did 
not increase the plant, mains or wages, and only added slightly to the 
fuel charges. ‘The meter would cost more to read than this last charge. 
All difficulties of this character could be got over by charging a fixed 
price for each light, and in this way even the smallest consumer could be 


profitably supplied. 


(By Telegraph from our S pecial Corres pondent.) 

Mr. A. NıcnoLs Moore (Newport) disagreed with the reduction of prices 
without having regard to the interests of the ratepayers. In his opinion 
the idea of interminable loans was altogether utopian and showed a 
desire to shift present liabilities on to future generations, Mr. Bowden's 
hypothetical examples contained no reference to depreciation or reserve 
funds, and his profits were evidently so small that they were not worth 
consideration. Much of the Paper was contradictory. The success at 
Poplar was due to the 86 per cent. power load ; it was load factor which 
really mattered and not diversity factor. What Mr. Bowden wanted 
was evidently equity plus expediency. 

Mr. J. W. BEAUCHAMP (West Ham) said the consumer was seldom 
considerate for the electricitydepartment and no two consumers were alike. 
What should be considered was value of the service, and engineers should 
not sell at less than the consumer would pay. Any surplus should be given 
to the ratepayers in the form of some electrical asset, like better street 
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the illness got off scot free. The tariffs ought to be so adjusted that at 


lighting. The rateable value system was good, but might have to b» 
abandoned with changes in assessment caused by future legislation, such 
as was foreshadowed in the last Budget. ‘The system should be regarded 
as an indicator for the department’s use, and he thought it had better ba 
explained to the consumer in the form of kilowatts demanded rather than 
revealed to him as a charge on his a33e3sment. If the rateable value was 
reduced the consumer would not then expect any change to arise fromit. If 
the domestic half-watt lamp was introduced the introduction might 
have to be met in some other system. 

Mr. F. S. Groa@an (British Electric Transformer Co.) said that th» rat»- 
able value system was not attractive to push. It was evident the diversity 
factor varied for ditferent patterns of cookers loaded too high or oa low 
ratings. Slot meters should be used to encourage the working cli: 
cooking consumer, and possibly the collector: might return the diszouat 
when inspecting the meter. 

Mr. H. R. BunwNETT (Barrow-in-Furness) said he had a thousand 
artisan consumers whose rate varied from 4}d. pər unit with slot meters 
to a small weekly charge collected in rent, plus ld. per unit metered. His 
cooking load had increased over 100 per cent. He thought the fixe 
charge should be an amount arrived at from maximum demand plus 
discounts, plus a small running charge. This method would remove th» 
difficulty of possible alterations in assessment valuts.. He thought that 
all engineers should obtain what price they could profitably get, and not 
sell at rates which merely gave them the notoriety attached to member- 
ship of the '' Point Fives " Club. 

Mr. J. Horace BowbpEN (Poplar) reserved his reply for th» “ Procaed- 
ings." 


In the afternoon a most enjoyable trip was made by motor 
'bus to Warwick Castle, where the interior and grounds were 
inspected and the official photograph taken. The party then 
returned by a circuitous route to Birmingham, passing Kenil- 
worth Castle on the way. 

In the evening an open-air féte and concert was held in the 


grounds of the Botanical Gardens, Edgbaston, by invitation 
of the Entertainments Committec. 


THE LM.E.A. VISIT TO WITTON, 


It will not perhaps be out of place to signalise in thesc pages the 
visit paid to the Witton works of the General Electric Co. by the 
members, delegates and visitors at the Birmingham Conferen-? of 


a 
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Fic. 1.—VIEW SHOWING THE ARRIVAL OF THE VISITORS AT WITTON. 


the Incorporated Municipal Electrical Association. The company iteelf 
is so representative of the electrical industry on the manufacturing 
side and the Association is equally representative of the supply side 
of the industry that the meeting of tho two in this way may truly be 
called an event. The occasion was increased in historical interest 
by the parade of electriz vehicles which took place during the visit. 
These formed a vehicle, if we may say so, for much joy riding on the 
part of both sexes, and our only grumble is that on the next occasion 
we hope it will be possible to make the trip all the way from 
Birmingham to Witton on electric ’buses, and not, as on this occa- 
sion, upon those of the petrol-clectric and purely petrol breed. 

We give herewith two photographs which indicate sufficiently 
the individual and ‘social sides of the gathering. Fig. 1 5 9 


\\ 
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view showing the arrival of the visitors at the works, while Fig. 2 
illustrates what was probably the most popular exhibit of the afternoon 
—viz., the refreshment tent. On p. 92of our Industrial Supplement 
we reproduce some photographs taken by a member of our staff. These, 
it will be seen, pay special attention to the electric vehicle side of the 
visit. Nos. 1 and 2show the vehicles on parade—the member of our 
staff who appears in the right-hand corner of the first being an uninten- 
tional intruder. He appears again in Fig. 4 in a car, which, though 
by no means an “‘ all-electric,’ was thought sufficiently high class 
to receive the special favour of reproduction in these columns. 


signed to form the principal part of a piece of apparatus, that all the 
remainder of such a piece of apparatus is designed apparently with 
the idea of keeping it as unlike any existing and well-tried article as 
- possible. t 
It has been suggested that a central bureau might be established 
to test and report upon cooking, heating and other domestic appa- 
ratus. In my opinion the strongest bureau which could possibly be 
established is already in existence, and has for its working committee 
the members of the Point Five Association, because they are themselves 
handling a large proportion of such apparatus, and, what is more 
important, they are closely in touch with a largo number of 
householders and cooks who use such apparatus and the members 
themselves and their staff have the best opportunity of having prac- 
tical tests made at home. A central testing laboratory is far from 
satisfactory, and its staff arc bound to get prejudiced opinions sooner 
or later. 
`- One of the most important things which is tending to set back the 
great amount of progress in the matter of the general use of cooking 
and heating apparatus is the inability, on account of legislation, of a 


the gas concerns have rightly possessed since such powers were 
required by them. Immediately an undertaking is able to put into 
operation a suitable tariff there arises a demand for cookers, heaters, 
&c., on hire. Those undertakings who possess such powers—and 
there is no reason why one undertaking should have such powers 
granted to it and another not—have been able with a suitable tariff 
to increase their business enormously, with considerable advantage 
both to the consumer and to the electrical contractor. How any- 
body, except those interested in the gas concerns, who already have 
such powers, can be opposed to any measure granting hiring powers 
to electricity supply authorities seems incredible, and I am of opinion 
that by far the greater majority of what might be termed the “ rank 
and file" of the electrical contractors in the country are not opposed 
to any such measureatall In Wolverhampton we have full powers, 
and I have been interested to see the effect of the exercise of those 


Fic. 2.—GENERAL VIEW OF THE ASSEMBLY ON THE LAWN AT WITTON, 
r 4 : . 
TvESsDAY, JUNE 16TH. (Tho tent in the background and its contents 
iih thought by some to be among the most interesting things at the 
works. ) 


No. 6 shows the interest taken in the electric vehicle, No. 5 shows the 
President of the Association at the wheel of an electric car with Mr. 
Hugo Hirst as passenger. The car was not moving at the time, and, 
as far as we know, did not do so while occupied by its distinguished 
inmates. No. 3 shows some of the visitors enjoying themselves. 


operation last autumn, and during the first six months the number 
of private house installations connected was three times as many as 
the number during the same period in the year previously, and 
we have supplied on hire just 500 kw. of heating and cooking appa- 
ratus. `| 

I have, through the kindness of the other members, been able to 
ascertain that since the Point Five tariffs have been in vogue con- 
nections for about 10,000 kw. have been made, and that about 
7,000 kw. of cooking and heating apparatus have been connected up 
in private houses. "There is a tariff question which will probably 
have to be considered by several members before long, and that is— 
How should electric car battery supply be charged to those domestic 
consumers now enjoying the Point Five tariff ? It seems quite 
evident that, having regard to the fact that large numbers of private 
electric cars will soon be on the market, doctors and other private 
house consumers will be, at some time, taking them up, and requiring 
regular charging supply. If private electric cara will, to any reason- 
able extent, be used in the future, it is quite useless to expect that 
central charging stations will be used for them. I think that this is à 
very suitable matter for discussion. 


THE POINT FIVES ASSOCIATION. 


A meeting of the Point Fives Association was held at Birmingham 
yesterday (Thursday) evening, during the Incorporated Municipal 
Electrical Association Convention. We give below an account of 
the chairman's (Mr. S. T. Allen) address. 

The principal objects of the Association, as set out in its articles, 
are to encourage and develop the use of electricity for all possible 
domestic purposes. I mention this and make no apology for doing 
80 as I feel certain that from time to time certain sections of what 
may be termed the electrical public hold a very distorted view of 
its objects and work. I think that all will now coincide that we are 
a live, hard-working and energetic Associetion. The results of the 
eflorts of the individual members are allowing them to sec more 
clearly a picture of the time when all domestic opcrations of heating, 
cooking, lighting, &c., will be carried out electrically, and to see that 
picture not as a dream, but as an awakening reality. It may be said 
that as long as the Association is, as a whole, benefiting the under- 
takings of its members we should be satisfied, but I do not hold this 
View. The results of the investigations and decision of its members 
on matters relating to cooking apparatus, for instance, must be and 
are of great use, not only to the manufacturers, but to other under- 
takings, and it is distinctly to the advantage of the Association to 
Publish their deliberations as widely as possible, and invite fair 
criticism both at their general meetings and clsewhere. 

This brings me to a point which we might discuss, and that is— 
Are we, or are we not, aiding the manufacturers to decide upon what 
Farticular type of any piece of domestic apparatus is most suitable 
to the general body of users, and in what manner can we further the 
standardisation of apparatus, which standardisation must ultimately 
benefit ourselves and the industry generally by cheapening the appa- 
ratus under consideration, and thus bringing it within the reach of a 
larger number of consumers? It cannot be said that, as far as the 
majority of electrical apparatus is concerned, we have arrived at a 
stage when any important standard can be set up, but it docs not 
follow that ‘we should relax our efforts to help to bring about this 
standardisation. This striving to bring about this end in connection 
with all new and altered designs will prevent unnecessary changes 
in details which go so much towards hampering real progress. How 
often do we see, when something new and quite good has been de- 


NEW BOOKS AND NEW EDITIONS. 


Copies of the new books mentioned below can be obtained post /ree from THe Exac 
TRICIAN Offices on payment ot the prices indicated in parentheses. Where an asterisk is 
added to the number 20 days will elapse before books are supplied. It is only necessary 
to specify the number when sending remittance. 


301. ‘‘ The Elements of Chemistry." By H. L. Bassett. 4s. 6d. net 
(4s. 9d.). : 

302. “ Influence Diagrams for the Determination of Maximum Moment: 
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305. '" Elementary Theory of Equations." By L. E. Dickson. 7s. 6d. 
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.310. “ Steam Turbines.” By J. A. Moyer. 2nd edition. 15s. net. 
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Susceptibility.” By A. E. Hosley. 3s. net (3s. 3d.). : 
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SPECIFICATIONS PUBLISHED, 


The following abstract from some of the specifications recently published kave been 
specially compiled by Messrs. MEwBURN, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. noe 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office tha former is given in brackets after the titie. 


1913 SPECIFICATICNS. 

8,956 Just. Incandescent body for electric glow lamps and vrccezs for the manufacture 
of such bodies. (18/4/12.) | 

19,105 Watkins. Apparatus for singeing the hair by electricity. (29/10 13.) 

11,590 Baron. (Heimann.) Graded service autcmatic or semi-automatic te'ephone 

. system. (Addition to 11.261 /12). P 

1,386 Zenk. Commutators for dynamo-electric machines. (21 5/12). — 

1,388 BARON. (Heimann). Automatic or semi-autcmatic graded service te'ephcne 

system. 

11.998 A eae TELEPHONE Mra. Co. (Automatic Electric Co.) Te'ephore systems. 

12,168 Wape. (Leeson) Coil particularly fer electrical purpcces, and methed of and 
apparatus for manufacturing the coil. 

12,527 RanKIN & ErEgcrRICAL Power SroRAGE Co. Means for indicating or recording, 
or indicating and recording when a storage battery has teen charged or diz- 
charged to a desired extent. 

13.588 MziKLEJOHN. Sunk electric switches. wall ecckets and brackets. 

13.989 Venner. Construction of electrical e'ements for cccking purpoces. 

14,112 Turner. Electric switches. 

An interlockine switch device having a plurality of paral'el rows of fixed contacts 
and a plurality of paralel rows of co-crerating movable ccntzcts mounted on zeparate 
shafts connected by cranks and ccnrecting reds and cperatively connected to the 
main switches so as to make and bieak ccnrecticns with said fxed ccntzcts. 

14.631 INTERNATIONAL ErEcTRIC Co. (Akt.-Ces. Mix & Cerest.) Micropbcr es. 

15,559 B.T.-H. Co. (G.E. Co.) Protective device for electric diztribution sysiems, 

16.054 B.T.-H. Co. (G.E. Co) Regulating systems of electrical dis tributicn. 

16.964 RicHARDsON. Protective attachrr.cnt fcr te'ephone mouth-pieces ard ear-pieces, 

16,969 EASTERN TELEGRAPH Co. & JENKINS. Telegraphic receiving apparatus adapted 

: to actuate a perforator or ana:ocous Cevice, 

19.085 BoNHAM. Boxes for electrical contacts. 

22,319 Ayrton. Arc light carbons. (Cognate applicaticn 7.792 14.) 

Relates to a hollow cr tubular or cellular negative arc light carton havirg a film or 
coating of copper or otter suitable material le:s combustible than the carbon and 
which is adapted to regulate the rate of burning of tFe cartcn. 

23,970 O'KEENAN. Synchronised electrically-ccntrclied ciccks, (25/10/12.) 

24.579 KEHRHAHN. Railway signalling apparatus. 

25.834 Von Kanpo., Electric motor-driven vebhic'es. 

26,388 PoEgrzELBERGER. Keyboard musical instruments 

vibrated strines. (18 11.12.) 

26.906 Rosert Boscu (FIRM CF.) Automatic regulating Cevices for dynamcs or other 

electric machines. (1/11.13.) 


29.284 Kren, Electric lamp for advertizerrents. signals cr the like, (20,12,12.) 
29,821 Davipson. Electric switches. 


1 
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i 1914 SPECIFICATIONS. 
4,215 HARTMANN & Braun Axkt.-Ges. Construction and oreraticn of e'ectrical con- 
densersof the ring tyre. (20 2,13.) 
4,308 SIEMENS SCHUCKERTWERKE Ges. & Hurss. Controlling of electric motors fcr 
ship propulsion and means therefor. (Diviced applicaticn cn 13.148 13. € 6.) 
In a motor controlline arrangement wherein two motors cin te conrected in zeries 
or parallel and the direction reversed instantly by sudden a'teraticn of the direction 
. Of the armature current, the obtaining cf intermediate spceds hy the regulation of the 
motor field in the ordinary way by meansof ashunt regulator, 
7,562 Von HuTscHLER & Orpon. Electric switch. 


APPLICATIONS FOR PATENTS. 


Note.—The undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open to inspection 12 months after the date attached to them, tf they have nct been published 
previously in the ordinary course. Names within parenthesis are those of communicators 
of inventions. When complete Specification accompanies application an asterisk is affixed, 


. April 9. 1914. 

9,035 Tucker & CRABTREE. Ekctric zwitch:s. 

9.054 SrRINGMANN, S:If-luminous electric switch button and the like. 

9.056 B.T.-H. Co. (G.E. C2.. U.S.) Shaping filaments, 

9,055 Cottis & Crompton & Co. Method and means for prot:cting apparatus on 
alt:rnating-current syst:ms. 

9.092 A*&nuoLp. Electric relay apparatus. (Addition to 29,384 12.)* 

9093 Wavooop & Co., AMPHLETT & WALKER. Alternating-current cl.ctromagne ts, 

9,103 Siemens Bros. & Co. (Si mens & Halske Akt.-O:s.. G:many.) 
ments for telephone systems. (Addition to 22.012, 10.)* 

9.104 GaARELLI, Maen:tos for motor cycl:s;* 

9,105 Siemens Bros. & Co. (Sizmens & Halsk> Akt-G-s., G:rmany.) 
exchange circuits. (Addition to 4.698 12.)* 

9,109 GauNTLETT. Electrical distributing switch:s. 

9,110 Lapitz. Incand:sc:nt electric lamps. 


à April 11, 1914. 
9,123 Simplex Conpurts & WATERHOUSE. Joints for metallic conduits for elzctric 
cables.* 
9,131 TURNER. Cabl2 buoys. 
9.134 Savers, AcriELDO, SALT & Cooke. El:ctrically controll:d block syst:ms for 
railways. | d 
9.175 Soc. ANON, DES AUTOMOBILES ET Cycles PEUGEOT. Controlling the lighting 
power of an el: ctric lighting plant, — (10,419, Frane>.)® 


Arril 14. 1914. 
9.201 Ropertson & Bowman.  Siznalling-apyliances for czlli:ri:s and the like. 
9,213 Necsus & Ngous. El:ctriccooxine-ovins. | 
9.225 SIEMENS-SCHUCKERTWERKE G.M. B.H. Starting and synchronizing rotary con- 
virtirs. (14-413. Girmany.i* 
9 23] Soc. ANON. DES AUTOMOBILES ET Crcies Peuvsgor, 
' for electric dynamo machin:s. (16 4 13, Franc^.* 
9,232 Tuum, Electrolytic apparatus,“ l 
9.274 BorkiLt. Raus for tramways and railways. 
9.278 MAxKs. (Soc. Gallot et Ci2, France.) 
` us^.* 
9.270 YarDLEY. Dynamo-el:ciric machines. (14/4/13. U.S.)* 
9 285 MELLERSH- JACKSON, (Otto Sch*ll:r und C. Lorenz Akt.-Gcs.,Girmany.) Tuning 
' antannæ to a plurality of elèctric waves which are independent of on» another.* 
9,289 Dirks. Controlling switc.cs tor cl:ctrizilly-actuatzd lifts. (144,13, Germany.)* 


April 15. 1914. 
9.300 Brown. Automatic electrical sizaalling bt e»on tralas. 
9.351 Krans. Non-magaetic compass. (12, 5 13, U.S.)* 
9367 B.T.-H. Co. (GE. Co. U.S.) Coating metals and anparatus therefor.* 
9,376 Western Evecrric Co. (Franklin Tuthill Woodward, Belgium.) 
t:leeraph systir s.’ 


Cii cuit arrange- 


T.lephons 


Current-collectine apparatus 


Magn: to-tlcctric machines for medical 


Printing- 
Avril 16, 1914. 

9.41 Czr£gst, Elsctricrssiztanc:s.* 

9,440 Giral Ebctriz iac d.sz nes or glow lamps. 


N 


9,444 Tismer. Sparking pluzs or izniters for internal-combustion engines. (Divided 
Application on 23,185;13. 14.10. 16/10/12, U.S)* 

9.451 B.T.-H. Co. (G.E. Co., U.S.) Methods of frequency transformation. 

9.463 DuNcAN & Iconomus, jun. Dynamoc-elsctric machines. 

9,464 Iconomus, jun. Electric motors. 

9,468 Soc. Anon. Le CARBoNE & Ginpre. Attachment of electrical conductors to 
dynamo brushes and the liks.* 

9.478 Corpin & SimpLex InsuLcators (BOURKE’S PATENT). 
t:lephone, and other similar wires. 

9,492 RorLrH. Electric switchss.* 


Insulators for telegraph, 


April 17, 1914. 
9,504 CtARKE. Auralelectric signal repeater. 


9.538 Watson & CALLENDER'S CABLE & CONSTRUCTION C9, 

9.539 Watson & CALLENDER'S CABLE & CONSTRUCTION Co, 
conductors. , 

9,542 MASCHINENFABRIK ORRLIKON, Dsvicos for use in connection with motors for 
providing safety aeainst firedamp or the like. (19/4/13, Gzrmany.)* 

9.558 Tucker & CRABTREE. Ekctric switches. 

9,578 B.T.-H. Co. & SHuTTLEWORTH. Dynamo-?l:ctric machines. 

9,582 Stuart. ELctricrailway syst:ms.* 


Joints for electric cables, 
Joints on insulat:d electric 


Avril 18, 1914. 
9.605 Sitvers. Electrical apparatus, 
9,637 Marks. (Electrical Exp:riment Co.. Inc., U.S.) Telephone transmitters.” 
9.638 Marks. (El:ctrical Experiment Co., Inc., U.S.) Telephone réeczivers.® 
9.648 AUTOMATIC TELErHONE Mra. Co.. Srerry & Ray. Telephone systems. 
9.659 EskRicSE. El«ctric light shade carrier or holder. 
9.664 M Storing superfluous energy of and for retarding trains or other railway 

vehicles. 

9.666 Dickson. Synchronizing syst:ms.* 


April 20. 1914. 

9.686 Kunr & BnipaEs. Electro-maenetic wave d2tzctor for wirelkss tzlegraphy. 
9,707 CuoRriK, Changing the frequency of alternating currents.” 

9.718 GoprFREE. El:ctrom:chanical s:lIector.* 

9.726 Jones, WiLson & SHEPHERD. Electric fans and motors.* 

9.744 PottAKcorF.  Ebctrolytic interruptirs.* 


9,768 VERON. Elsctric peck:t lamps. (19/4/13, Switz:rland.)* 


Avril 21, 1914. 
9.818 ErttsoN. Startine rheostats for dynamo-elcctric motors. 


9,822 AXTIFSELSKABET ELEKTRISK Burgau, Automatic tzlephon? systzms. (22/4/13, 
G:rmany.)® 


9.832 R&iD. Electric clocks. 

9.835 ScuMipT. Permanent ways for tramways.* 

9,840 BETULANDER. Automatic or s2mi-automatic t»lephon? cxchangs syst:ms. 
(23,4,13. Sweden.)* 2 

9,855 B.T.-H. Co. (G.E. Co, US) Elsctric lamps. 


9.856 B.T.-H.Co. & CARTER. Return circuitsof el:ztric railways, tramways and the like. 
9,852 SiMPSON. Arc lamps and tair op:ration. : 


April 22, 1914. 

9,908 CARPENTER & TAGs. Automatic life-saving guard for motor omnibuses and 
motor, electric and steam vehicles. 

9.960 SIEMENS-SCHUCKERTWERKE G.m.B.H. Arclamps. (22/4/13, Germany.)* 

9,970 Wasson. Retrievers ‘or trolley collectors on electric traction systems. (Divided 
application on 27.163, 25 11:13. 125 I3, U.S)" 

9.993 STEPHENSON, Drewer, Curtis & STEVENS.  El:ctrical fuses. . 

10.001 JOHNSEN, VARLEY & Try. Telsphony and telegraphy. | 

10,004 Forcuio & Wooprow. Safety devicas for electrical circuits.” 


Acril 23, 1914. 

10.015 Parsons & Bart. Electric clocks. 

10.027 PtovNE. Magnetic motor engines. 

10.036 Watkins. Sparkless system cf signalling for mines. 

10.041 TURNER. Electric switches. (Divided application.on 14,112, 18/0/13.) 

10,048 Signar G.M.B.H.  El:ctric motors directly coupled with pumps, water sirens and 
the like. (Addition to 7.,821:14. 18.8.13, G:rmany.)* 

10.050 PyraH. Commutators for dynamo-2l«ctric machin:s, 

10.061 Queneau. Electric furnac:s.* ' 

10.082 Stemens-SCHUCKERTWERKE O.M.B.H. Safety devic:s for elzctric circuits. (3/5/13 
O:rmany.)* 

10.089 Ceco. Dimmers for electric lights with remot: control. 

10.090 LEE-GuiNNESs. Manufacture of sparking plugs. 

10.100 Forp. Storage batteries. (21:5713, U.S)" ) 

10,104 Honey & Honey. Combination of electric alarm clock lamp battery, and cor." 
nections, with an over-mantel. ' 

10.107 Crank & Hart AccumuLator Co. Boxes for use with secondary batteri:s.* 


Avril 24, 1914. 

10.109 Sturgess. Automatic switch:s for el:ctric advertising signs or other el:ctrical 

apparatus, 
10.110 RarrHu. Qas-det:cting apparatus for portable el:ctric hand lamps. 
10,120 Norrit. Metallic conduits for electric conductors. 
10,124 Bennett & Frost. Electro-dspositing of metals. 
10.170 Fico. Electric lamps. * 
10,171 ScHorz. Carbon electrodes for galvanic c?lls. (17/5/13, G:rmany.)* 
10,172 Parsons & BENNETT, Reflectors for szarchlights and tho like. 


April 25, 1944. 
10.222 Ruopes. Variable candle-power incandesc:nt el:ctric lamp and holder. 


10.247 Simpson & Simpson. Winding for transformers, repeating coils and any elec 


trical apparatus requiring a differential winding. d 
10,253 Citi. (United States Light & Heating Co., U.S.) Variable-speed generators an 
storage batt:ry syst2ms.* 
10,308 Juan. Electrical machines. 
April 27, 1914. 
10.350 TuRurP. Electrical apparatus for stopping trains. 
10.364 PFANNENSTIEHL. Automatic impulse transmitters. (29/4/13. U.S.)* | 
10.380 BescH. Cam ring for the interrupter of electric ignition devices. 5/3/14, Ger 
many.)* : 
10.385 StTRATFORD-ANDREWS & ORLING.  Reciiving arrangements for wireless telegraphy. 
10.387 HELLER. Electric incandecc:nc# lamps. (25,4/13, France)* — " 
10.395 FORNANDER & GREEN. Portable electric lamp supports. (5/8/13. U.S.) 
10.415 Davies & GaLtenxamp & Co. Electric r:sistanc? furraces.* 10713 
10.417 Avon ELFXTRICITATSZAHLERTABRIK C.M.B.H. Prepayment meters, 24/10/18, 
G:rmany.)* 
April 28, 1914. 
10.435 Downes. El:ctric railway signalling. 
10.440 SrELL. Electric cables. 
10,445 Cook. Current motors.* 
10.455 Heyes & Heyes. Min» siznalline syst:ms. : 
10.468 FERRA. Tn:rmo-el'cctric eenerators. 


10.477 Siemens & Halske Axt.-Ges. Time-rccording instruments. (29/413, Gir 
many.)* iae 

10.478 BoscH. Connectine device for the leads from portable secondary batt.ris. 
(Addition to 7,686.14.  24.3,14. G:rmany.)* 1 : 

10.489 Boursin. Electromechanical starting gear for internal-combustion engines. 
(22 5/13. Francz.)* . 

10.493 SIEMENS-SCHUCKERTWERKE | C.N. B.H. 
many.)* i 

10,504 SYKES INTERLOCKING SIGNAL Co. & TARRANT. Electric relay.* ‘tcmatically 

10,505 JEAL. Dyname-electric mschines: reculating device for giving al a 
varying ovtruts at constant prssure under varyinp Spices, (13/9/13, 

10511 Merlin, Thermal apparatus fer limiting the charge of : ccumulators. 
Frances)” 


Rotary transformers. — 29/4/13. Cer- 
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COMMERCIAL ELECTRICITY SUPPLY. | 
We have grown so accustomed to speaking and thinking 
oí the commercial operation of electricity undertakings that 
we fall into the habit of supposing that all electricity 
concerns, whether compan y or municipal, are conducted upon 
commercially progressive lines. If the possession of a show- 
room is any criterion of pushfulness on the part of electricity 
concerns, then our Tables of Electricity Undertakings point | 
to a great deficiency in this direction. Comparatively | 
few systems are yet provided with this means of making | 
known to the public the increasing advantages of the electric 
service, and the assumption that those stations are, as a rule, 
marking time, would appear to be justificd. Mr. VIGNOLES, 
Paper presented to the 1.M.E.A. this week may be regarded | 
às a further reminder of the lack of business methods in | 
electricity supply. Evidently we still have in our midst | 
plenty of stations in which the chief engineer's “ job” is a 
sinecure, where a surplus is sufficient to satisfy the Com- 
mittee, and where the gas department or company practically 
has all its own way in a competitive sense. It is earnestly 
to be hoped that Mr. ViGNoLEs' excellent and in every 
sense complete exposition of the case of a commercially 
conducted undertaking will be carefully perused by the | 
engineers of the smaller systems, to whom it must csp2cially | 
appeal. The abstract which we publish on another pag: 
cannot do full justice to the original, but it will serve to show 
that Mr. VicNoLEs has made a study of his subject, that h^ 
knows how to communicate his ideas to other peop!>. and 


that he is not afraid of practising what he preaches. 


His views and experience on co-operation with contractors 
aro to bo welcomed at this juncture. In a very great measure 
they show that the differences which exist in acute form 
in many towns are temperamenial rather then technical or 
commercial. There is a depth cf meaning in the phrase in the 
Paper which reads: “ Some ycars ago the Grimsby E ec- 
tricity: Committee met the local contractors and, after 
discussing the question of hiring with them, a friendly 
arrangement was come to." This single sentence provides 
prac‘ical evidence of the recognition of the human element; 
where differences of opinion arise, and of a desire to come to 
terms by conference rather than by correspondence. We 
would recommend the paragraph to the notice of Mr. 
Alderman Pearson and Mr. FARADAY PROCTOR. 

There is little or nothing to find fault with in Mr. VIGNOLES' 
general recommendations for furthering the commercial 
progress of an electricity undertaking. If, however, his 
suggestion for the formation of a Committee, similarly 
constituted to that dealing with electric vehicles, to consider 
questions relating to cooking ard heating apparatus, is actcd 
upon, we hop? that the Point Fives will be made the nucleus 
of it. That body has done yeoman service in bringing down 
the charges for domestic electricity supply, and also it has 
made suggestions which have proved useful to makers of 
cooking and heating apparatus. With its experience at 
their disposal, the proposed Cooking and Heating Committce 
would make a splendid start, end if the principal manu- 
facturers were co-opted, we are sure that a combination as 
effective as the Electric Vehicle Committe is proving would 
be the result. 

The discussion on the Paper was particularly good, and 
one of its results may be carly acticn in the formation of 
an advertising section of the publicity organisation, Mr. 
SEABROOK'S designation, '' Development Committee,” seems 
to be especially apt, as well as his proposal that tho members 
of the Committec should be drawn from every. source which 
can contribute something of value, from previous ex- 
perience, to the practical working of such a Committee. 


Subscribers’ Telephone Meters.—Kxperimertal installa- 
tions of check meters at telephone subscribers’ Instruments are 
now being tried in a few Lordon offices by the General Post 
Office telephone officials. These are purely experimental at 
precert, the idea being to avoid the constant disputes as to the 
number of call; made between subscribers and the exchanges. 
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 RADIOTELEGRAPHY FOR INLAND SERVICE. 


Inthe House of Commons last week Sir G. Baring asked the Postmaster- 
General whether the result of recent high-speed radiotelegraph demon- 
strations in the United Kingdom would be to direct attention to the 
suitability of this system for communication between distant towns in 
the kingdom, and so obviate the expense of.the maintenance of land 
and underground telegraph lines, and the extension of the latter. Also 
for telephonic purposes. 

The PosTMAsTER-GENERAL replied that the subject was constantly 
receiving the attention of his advisers, but it would be premature to 
attempt to determine how far wireless telegraphy may be brought into 
general use for such local purposes in the United Kingdom. The ex- 
perience to be gained from the wireless communication which it was pro- 
posed to establish between Newcastle-on-Tyne and Stonehaven would 
be valuable in this connection. With the completion of the underground 
cables from London to the landing-places of the foreign cables there 
would, so far as could at present be secn, be no need to further extend 
the telegraph system, but where the telegraph overhead routes between 
large centres are locally congested the wires would continue to be put 
underground. The demonstrations referred to had had no bearing upon 
the question of the use of wireless telegraphy for telephonic purposes. 


r * 


Rural Telephones —In the House of Commons on Monday the 
Postmaster-General said, in reply to a question, about 1,710 rural party 
line subscribers’ telephones are at present working in over 300 districts, 
and about 700 additional installations are in course of completion. A 
number of proposals for new party lines are also being dealt with. 


NORTH METROPOLITAN ELECTRIC POWER BILL. 


This Bill, which is promoted by the North Metropolitan Electric 
Power Supply and the North Metropolitan Electrical Power Distribution 
Companies, and authorises the erection of a generating station at St. 
Albans, the raising of £250,000 additional capital, the purchase of electric 
power from the London & North-Western and the Metropolitan Railway 
Companies, &c., came before the House of Commons Court of Referees on 
Tuesday. 

On behalf of the London County Council, Mr. J. D. FirzaEnALD, K.C., 
stated that in 17 years that body could buy out all the electricity com- 
panies within its district. Consequently, those bodies were not desirous 
of spending any more capital. The County Council had received expert 
advice that it should at once take steps to establish a large generating 
station at Barking or elsewhere on the river. Although it had not yet 
come to a decision, the Council was anxious that the problem, already 
complicated, should not be complicated further by the introduction of 
railway companies as suppliers of electricity to anybody but themselves. 
The North Metropolitan Co. was outside the county of London, but it 
supplied electricity in bulk to the borough of Stoke Newington, and had 
power to do the same for six other metropolitan boroughs, and there was 
nothing in the Bill to hinder it from using for that purpose the electricity 
which it sought to obtain from the railway companies. 

Mr. FREEMAN, K.C. (for the electricity undertakings within the county 
of London) submitted that the promoters should not be allowed to obtain 
from railway companies additional means of competing with them. 
He suggested that the proposal to obtain power from railway companies 
in order to sell it to the public was novel and illegitimate. 

Mr. TyLpEsLeyY Jones (for the promoters) argued that neither the 
County Council nor the other objectors had any locus standi, 

The Court decided that the objectors should be allowed to appear 
against the Bill when it comes before a Select Committee, on the ground 
that the measure would make an important alteration in the existing 
practice. - 


Brentford Gas and Electricity Bill.—The Court of Referees 
have disallowed the petition of the Metropolitan Electric Supply Co. for 
a locus standi to be heard against part 9 of this Bill, which authorises 
the promoters to apply for provisional orders empowering them to 
generate and supply electricity and by ‘agreement to acquire other 
undertakings authorised by similar provisional orders. 


YORK CORPORATION BILL. 


On Tuesday the Local Legislation Committee (Section B) began the 
consideration of this Bill, which authorises (inter alia) the Corporation to 
run trolley vehicles and motor omnibuses, to make further provision in 
regard to the light railway and electricity supply undertakings, &c. 

For the promoters, Mr. Macassev, K.C., said the part of the Bill which 
related to the trackless trolley vehicles was opposed by the North Eastern 
Railway Co. He said the company did not object to the running of the 
vchicles, but only to the termination of the route in front of their station. 
There would be no difficulty in turning the vehicles at the station, as 
seemed to be feared by the company. If the company succeeded in 
com pelling the C'orporation to turn their trolley vehicles at some place away 
from the station it would be a serious burden and loss to the Corporation. 
. Ald. Meyer, chairman of the Electricity and Tramways Committee, 
said there had been considerable agitation for further tramway 
facilities. "There was a large industrial population which was growing, 
The city electrical engineer and tramways manager (Mr. J. W, Hame) 


the Board. 
tion, but the trackless trolleys must keep to the tramway routes. 
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gave evidence and said the proposed trolley routes would serve a large 
population; and Mr. €. J. SPENCER, general manager of the Bradford 
tramways, said Bradford Corporation’s trolley vehicles had been a 
success, "The trolley vehicles in York could be conveniently turned in 
the Station Yard. 

For the North Eastern Co., Mr. Watson, general superintendent at 
York, said that a motor omnibus service to the Station Yard would add 


to the congestion. 


After Mr. Macassey, K.C., had outlined the scheme for equipping trolley 


omnibus routes to Heworth and Layerthorp»,: 


Col. vos Doxor explained the objections of the Board of Trade. He 


said the Board would not object to streets being used for trolley omni- 


buses where there was a minimum width of 20 ft. On the first route 


there was no part that had a less width than 20 ft., so that there was no 
objection to that route ; but on route four some places had a width of 


19 ft. and 18 ft., and at one point it was as narrow as 16 ft. However, 


as that was not in the centre of the town, and was only for a short dis. 


tance, the Board were prepared to agre» toit. On route two the situation 
was rather different. 


the route which were considerably less than 20 ft. wide, but the Board 


Originally there was a large number of places on 


had been in communication with the coporation, who had agreed ty 
widen at certain places. The Board still objected to certain other parts, 
and in the opinion of the Board those widths were not sufficient to justify 
them in approving of trackless trolleys running there. On route three 
there was a length of 20 ft. with a width varying from 14 ft. 2 in. to 
14 ft. 3in., and another length of 50 ft. with a width varying from 
14 ft. 7 in. to 15 ft. 5in. He detailed other objections and he said that 
having regard to those points the Board did not think the road a suitable 
one for trackless trolleys. 


Mr. Macassy handed up photographs of Monk Bar, and said the diffi. 


culty wasthat it was an ancient monument, which had to be preserved. 


It was not an unusual practice to pass the trams in and out of the same 
opening in a gate, as was done at Southampton. 

Further evidence in support of the opposition by the North Eastern 
Railway Co. was given, and the committee then considered their decision. 


The chairman said the committee would allow the proposed turning place 
on condition that if, in the opinion of the Board of Trade, the traffic 
should become at any time congested so as to make that turning place 


undesirable, it must be removed to another turning place, approved by 
In regard to the motor omnibuses there would be no restric- 


Clause 39, which confers powers for laving electric supply cables in 


streets not dedicated to public use, and extends the electric lighting area 
to a number of parishes outside the city, was allowed. 


On Clause 40, relating to overhead wires, it was said there was a pre- 


cedent for the clause in the Derby Act of 1913 and in other Acts. The 
area would be an extensive one to supply, and it would be necessary to 
have overhead wires throughout. 


arbitrary power of local authorities to oppose it. 


The clause would do away with the 


Mr. J. W. Hame, city electrical engineer, produced plans and explained 


to the committee the area proposed to be supplied in addition to the 
existing arca. 
were here and there villages, and it was very desirable that the Corpora- 
tion should be able to go direct, and not to follow the roads. 
head wires must go across the open fields, and the promoters had to make 
arrangements with the owners of the land. 


The new area to a large extent was à rural one, but there 


The over- 


Ultimately, the clause was allowed, as was clause 55, which substitutes 


“light railway " for * tramway " in the original Act. 


LEGAL INTELLIGENCE. 


— A 
Swansea Gaslight Co. v. Swansea Rural District Couacil. 


Last week Mr. Justice Warrington concluded the hearing of this action 
in which plaintitfs claimed a declaration (and other relief) that an agree- 
ment made between the parties and dated Nov. 5, 1909, was still in force 
and valid. The company were supplying gas in Swansea and district 
under statutory authority, and by an agreement, between plaintiffs and 
defendants the company agreed to extend the gas mains to certain roads 
in the parishes of Llansamlet and (lose Rural and to supply gas to the 
public lamps of defendants upon certain terms, and that during the con- 
tinuance of the agreement defendant council should not put in force the 
powers conferred upon them by the Llansamlet Electric Lighting Order 
(1908) for the supply of electrical energy for street or private lighting 
within that portion of their district agreed to be lighted with gas under 
the agreement, and that they would not during the period substitute 
any other method of lighting for gas supplied by the company ; but 
nothing in the agreement should prevent defendants at any time putting 
in force the order for the supply of power. The agreement was for 25 
years. Some of the roads referred to in the agreement were outside the 
area within which plaintiffs had power to supply, and by the Swansea 
Gas Order (1910) the limits were extended ; the price for gas within one 
mile of Swansea was the same as that charged within the borough, and 
the gas mains were to be extended, &c. Relying upon the agreement 
plaintitfs had incurred considerable expense in laying mains and running 
service pipes from the mains to the lamps for public lighting. Defen- 
dants contended that the effect of the Order of 1910 was to supersede the 
agreement, and to release them from liability thereunder. They claimed 
that they were now at liberty to put in force their power for supplying 
electrical energy for lighting within any portion of the district agreed to 
be lighted with gas by plaintiffs, and they had begun to lay cables for 
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the supply of electricity in districts served with gas by plaintiffs. Defen- 
dants also pleaded that the agreement was ultra vires and void, as at the 
date of the agreement they had statutory authority to generate and 
supply electrical energy for all purposes within Llansamlet (but not within 
any other parish) ; and they also denied that they had committed any 
breach of the agreement. They relied upon the provisions of the public 
Authorities Protection Act, 1893, and all such provisions of the Statutes 
for the limitation of actions and disputes as might be applicable. 

Mr. George Cave, K.C., and Mr. Percy F. Wheeler appeared for plain- 
tiffs; Mr. Clauson, K.C., and Mr. Tomlin, K.C., for defendants. 

Mr. Cave (for plaintiffs) said the action arose out of an unfortunate 
dispute between the parties. Since the agreement the price of gas had 
been varied by a Provisional Order, and also with regard to incandescent 
light by correspondence between the parties. The first question was 
whether the agreement had gone altogether, and, next, whether it had 
gone as to a particular clause which prevented defendants from supply- 
ing electric light in districts lighted by gas. Plaintiffs attached impor- 
tance to the whole agreement even without the restrictive clause, and he 
submitted that. plaintiffs were entitled to the relief claimed. 

Mr. CLatson contended that the Court. would not enforce the agree- 
ment as against a publie body when statutory powers had been placed 
upon them for the benefit of that portion of the community which was 
under their sway. A public body could not covenant that they would 
not exercsie a trust vested in them by Parliament for public purposes. 

Evidence for plaintiffs having been given, Mr. Cave proceeded to 
address the Court, when his Lordship said he need not trouble about the 
allegation that the agreement was cancelled by the recent correspondence 
of 1910-1911, or about the original validity of the agreement as a whole. 
He wanted to hear counsel on the question whether the agreement was 
cancelled on July 5, 1910, when the Provisional Order was before a House 
of Lords Committee. 

Mr. Cave having reviewed the evidence, 

His Lorpsuir in giving judgment, said the agreement as a whole, as 
ciiginally made, was binding on the Gas Company, and it was unques- 
-tionably binding on the Rural District Council. 1t was contended for 
the Council that the effect of article 16 was for a period of 25 years, during 
which the agreement was to be in operation to divest them of the power 
(given to them by the Provisional Order) of lighting certain streets in 
their districts. That, said his Lordship, was the effect of clause 1B un- 
questionably, and if enforced would prevent them from exercising those 
powers, It seemed to him, therefore, that that was within the meaning 
of the section of the Public Health Act in reference to divesting them- 
selves of powers and that the section prevented the local authority divest- 
ing itself of any of its local powers. Clause 16 was, therefore, inoperative. 
The agreement, therefore, was valid as a whole, but clause 16 was not 
valid. The question, however, that had given the real trouble in the 
case was with reference to what took place on the occasion of the pro- 
motion of the Bill confirming the Provisional Order. Defendants said, 
granted that the agrcement was binding. it had by mutual consent been 
superseded and put an end to by a further agreement made then. He 
came to the conclusion that there was no discussion and no expressed 
stipulation in terms that the agreement of 1909 should be rescinded. He 
thought it was quite possible that, although there was no such discussion 
and no such expressed agreement, an actual agreement might have been 
arrived at on the footing that the agreement of Nov. 5, 1909, was not to 
be enforced by either party, but was taken to be as superseded. He 
gave julyment for defendants, with costs. 


Samp Duty Assessment Appeal. 


On Monday Mr. Justice Serutton gave judgment in an intezesting point 
under the Stamp Act, 1891. It arose in an appeal by plaintiffs in Under- 
ground Electric Railways Co. of London (Ltd.) and Messrs. Glyn, Mills, 
Currie & Co. v. the Commissioners of Inland Revenue, and was a result 
of the proposal to amalgamate the Central London Railway Co. with the 
other group of tubes controlled by the Underground Company. 

His LonbsniP said the question for the Court to determine was the 
stamp duty payable on an indenture dated Dec. 13, 1912, and made 
between the Railway Company and the bankers (as trustees) The 
Central London Railway Co. issued £3,000,000 worth of ordinary stock. 
The Underground Company were desirous of obtaining control, and were 
willing, if a sufficient number of the holders of stock in the Central 
London Railway would take guaranteed stock in exchange, to give 4 per 
cent. if the profits of the railway were not enough to pay that rate of 
interest. Applications from such stockholders were not to be received 
until Dec. 31, 1912, and at the date of the indenture it was not known if 
sufficient holders would exchange to enable the transaction to go through, 
hor was it known what excess over profits it would be necessary to pay 
Re the guaranteed stock. It was known that the company might become 

le to pay £120,000, that being 4 per cent. on the £3,000,000. 1n 
these circumstances the Commissioners assessed the instrument to a 10s. 
stamp duty, which was not objected to, and to a duty of £3.000, which 
Gee et by reference to the heading in schedule 1 of the Stamp Act 
nde It was against the latter assessment that the appeal was taken, 
ue e that the document did not come within the schedule, 
der i t aia it was made there was no fixed sum payable. Alter. 
ne B eE ants said that, in any event, duty should be assessed, 
liabilit m Aue. possible liability of £120,000, but on the possible 
£15 d His ann the half- year, which would reduce the duty by 
he dami rdship found that on both points appellants failed, and 
ismissed the appeal with costs, 

Appellants propose to appeal, 


Debenture Holders' Actions. 


On Friday Mr. Justice Astbury heard a motion in a debenture holder's 
action in the case of Evans v. Premier Electric & Hardware Co. (Ltd.), 
and appointed a receiver and manager of the defendant company's busi- 
ness. The company consented to the appointment and also to the usual 
judgment. | 

In a debenture holder's action against the National Provincial Elec- 
tricity Co. the plaintiffs moved, before Mr. Justice Joyce, for the appoint- 
ment of a receiver. The debentures became due in 1910. No manager 
was asked for. His Lordship made the usual order. 


Lamp Patent Litigation. 


On Friday defendants in the action Osram Lamp Works (Ltd.) v. 
British Union Lamp Works (Ltd.) moved before Mr. Justice Sargant to 
discharge an order made in Chambers requiring them to make certain 
experiments in the presence of plaintiffs’ expert. 

Mr. Frost (for defendants) said that plaintiffs were suing for alleged 
infringement of two patents in both of which the presence of carbon in 
the filament was an element. Defendants denied that in their filament 
there was any carbon. In the first place defendants’ submission was that 
plaintiffs. had not made out a prima facie case for the order at all, and in 
the second they were not now making the lamps complained of, and it was 
impossible now for them to get the material from which their filaments 
had been made. The first defence to the action was the invalidity of the 
patents sued upon. "The defence admitted that in or about the month 
of April certain lamps were made in this country, in accordance with a 
Berlin patent No. 7,092 of 1909 granted to H. Weber, from a compound 
supplied to defendants (by H. Weber from Berlin), and that those lamps 
were sold. Plaintiffs then wanted to know how those lamps were made. 
Defendants admitted that the filaments were manufactured from tüng- 
sten, but denied that there was any carbon in the compound. The lamp: 
were then examined by Dr. Oberlander, who said he was satisfied that an 
organic fibre must have been used in the manufacture and that the com- 
poundmust have contained carbon. Now defendants (by their director), 
had sworn on three separate occasions that the lamps were manu- 
factured in accordance with the German patent and by that method 
no organic fibre is used. All that Dr. Oberlander had said in answer was 
that he knew of no other method except plaintiffs! by which they could 
have been made. | 

Mr. Justice SARGANT said it was pretty obvious what plaintiffs’ 
case was. They said defendants had used an organic fibre medium. 

Mr. Frost: And I have positive evidence to the contrary. 

His LonpsuiP : Then they say your process could not have produced 
these lamps. You must have had some carbon because this gentleman of 
great experience says your lamps could not have been produced without 
it. Is not the best way to test that to conduct the experimenta as 
directed by the order ? 

Mr. J. Hunter Grey (for plaintiffs) said Dr. Oberlander went further 
than that. He says there must have been organic fibre used. 

Mr. Frost: And we say positively no. 

His LonpsuiP :. We have a positive statement by defendants that a 
thing was made in a certain way. Am I to take that as binding on 
plaintiffs and say that I won't have any experiments made to test it * 

Mr. Frost would not suggest that, but he did submit that the Court 
would require something stronger than the mere suggestion of Dr. 
Oberlander. The difficulty was that defendants did not now manufac- 
ture in this country: all their apparatus had been disconnected. Defen- 
dants had quarrelled with H. Weber and were unable to obtain a further 
supply of the material from Berlin. The squirting process was dying out 
altogether. ‘The submission was that that was an infringement that had 
long ago ceased and it was not right that defendants should be asked 
to make those experiments. | Defeilants always got from Berlin. their 
binding medium, which was a combination of sulphur and phosphorus 
and contained no carbon. ` 

His LonpsuiP did not see why plaintiffs should not make the medinm 
and then defendants could carry out the process. i 

Mr. Frost said the difficulty would be then in showing that it was the 
same as that which defendants obtained from Berlin. 

Mr. GREY: They say it was a binding medium made in accordance 
with the specification, and we will supply them with a binding material 
made in accordance with the specification. 

Ultimately his LonpsurP thought the order must stand, but aa defen. 
dants might not be able to get the original medium it must be varied by 
adding a direction that it must not be construed as obliging defendants 
to carry out the process with a medium obtained from H. Weber so far as 
they were unable to procure such medium, and in the event of their being 
unable to secure such medium the process to be carried out with a medium 
to be prepared by plaintiffs in accordance with the first part of Weber's 
specification or at the option of defendants by some independent person 
to be agreed upon between the parties, The costs to be costs in the action, 
and leave was given to defendants to appeal, 


Edwards v. Brixham Gas Co. 


Application was made to Mr. Justice Neville on Tuesday for a further 
suspension of the injunction granted in this action against defendants 
from so working their electric light plant as to cause nuisance 
ance to plaintiff, 

After hearing counsel, his lordship adjourned the motion for a furthe 
suspension for a fortnight, the original suspension of the injunction t be 
continued for the period upon the same terms as heretofore, ° 


or annoy. 
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‘as manager of the apparatus department of the Electrical Co. (Ltd.), 


the Private Telephone & Electric Co. (Ltd.), and the company has 
removed to 28, Great Queen-street, Kingsway, London, W.C., where, 


‘patent. Applications to Messrs. A. M. & Wm. Clark, 53, Chancery- 
Jane, London, W.C. 


46t o O . THE ELECTRICIAN, JUNE 19, 1914. | 


EE IT 


VIRAL RAD V 
ELECTRICITY SUPPLY. 


MAUTUNDU UOOA RR 


EXTENSIONS. 


Ayr.— The Secretary for Scotland has consented to the borrowine 
of £10,000 additional for capital works under the Ayr Electric 
Livhting Order (1890), raising the total sum authorised to be 
borrowed for that purpose to £130,000. 


Bexley.— An inquiry was recently held into the Council's applica- 
tion for sanction to borrow £8,000 for the electricity department. 

The clerk (Mr. T. G. Baynes) said that £2,500 was required for main 
extensions, services and transformers for the period ended July, 1916; 
and £5,500 for extension of the generating plant. The first item was not 
obiected to, but as to the £5,500, there was a division of opinion upon the 
Council, The objection was that the Council should not extend its 
plant, but should obtain a bulk supply from some outside source. He 
submitted figures showing the progress made by the undertaking since 
1903-4, and remarked that the progress had been immense during last 
year, The return proved that the plant should be extended, or that a 
supply should be secured from some other source. 

The electrical engineer (Mr. STOKES) gave technical evidence in sup- 
port of the application. In view of the greater London supply scheme, 
his advice to the Council was that the best policy to adopt was to spend 
the smallest amount possible, so as to become ready for coming into the 
larger scheme. 

The Inspector (Mr. H. Ross HooprER) said small stations would have 
to give place to large central generating stations. It seemed to him 
that the proper thing for the Council to do was to put in generating plant 
to carry them over a few years until they got further developments to 
join in the larger scheme. 

Mr. Stokes said even if there were no extra demand it would be a good 
investment, because there would be a saving of £400 per annum. The 
tender of the British Westinghouse Co. had been accepted provisionally, 
and the total amount required was £5,377. 

It appeared that the station was originally erected for the traction 
supply under the Board of Trade, and the Council was still borrowing for 
the station from the Board of Trade under the Tramways Act. 

The IxsrEcTOR remarked that it was impossible to have two separate 
accounts for one and the same thing. That was what Bexley had at 
present. They were buying plant for producing power from two depart. 
ments for one and the same thing. How were they going to reckon up 
what it cost for electric lighting or for traction ? 

The accountant (Mr. Davie) said they lost £383 last year on the tram- 
wav undertaking. — ' 

The IxsrEcTon said the figures did not tell what the capital charges 
were. From those figures they could not tell really how they stood. 
They were borrowing money under the Board of Trade for the purpose of 
electric lighting ; now they were borrowing money from the L.G. Board 
for the purpose of traction. Therefore, they had got a delightfully con- 
fusing account. They would never know what they were doing until 
they treated the tramway as a consumer. It seemed to him that they 
should have some arrangement in the future as from whom they were 
going to borrow. They were borrowing money from two Government 
departments for one and the same object. 


Carlisle.—'l'he Council have received the sanction of the LG. 
Board to the borrowing of £7,427 for cables and plant extensions. 

The Board of Trade have granted permission to the Corporation to 
supply electrical energy to two houses beyond the borough boundry, and 
an agreement with Messrs. Ferguson Brothers for the supply of electrical 
energy to their premises had been completed. 

Glasgow.—On Thursday last the Dean of Guild Court authorised 
the Corporation to erect new and extensive electricity works at 
Dalmarnock-road, Strathelyde-street and Woodhall-street. 


Woolwich.—The Electricity Committee has been authorised to 
purchase transformers at a cost of £219 and to purchase two rotary 
strainers from the London Electric Supply Corporation at £665. 

The Electricity Committee has considered a letter from the London 
County Council with regard to the Borough (Council's application for à 
loan of £542, which includes £345 for a spare armature for the two 250 kw. 
turbo-venerators at Globe Lane. The Finance Committee of the County 
Council contend that as the cost of these generating sets was included in 
a loan taken up in 1903 for the purchase of the Woolwich station, and in 
view of their small size, the period of repayment should be limited to five 
years (instead of 15 years usually granted). The Borough Council are; 
however, to press for the full period of 15 years being allowed. 


British Thomson-Houston Co. (Ltd.) v. United Electric Supply 

l Corpn. 

This action, brought to restrain an alleged infringement of patent, 
came before Mr. Justice Sargent on Tuesday, on a motion for judgment 
in default of appearance. 

COUNSEL for plaintiffs stated that the alleged infrignement was in 
respect of letters patent for the manufacture of electric lamp filaments. 
They had been unable to serve defendants with notice of the proceedings 
in the usual way, and an order for substituted service was obtained. 
Under that order all the necessary steps had been duly carried out, and all 
the necessary papers properly filed. Defendants did not now appear, 
and plaintiffs asked for an order in the terms of minutes which had been 
drawn in the usual form of orders in patent actions, 

His Lonpsurre made the order as asked. 
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BUSINESS NOTICES. 


Messrs. A. Reyrolle & Co., Hebburn-on-Tyne, notify that their 
works will be closed during the Newcastle race week holidays, from 
Friday, 19th, to Monday, 29th inst., and the offices for part of that 
time. Correspondence will be dealt with as far as possible. 


Mr. H. J. Groves Webb informs us that he has resigned his position 


with whom he has been connected for the last five years. 


The title of the Private Telephone Co. (Ltd.) has been altered to 


in addition to more extensive offices and stores, it will have a show- 


room for exhibiting telephones for intereommunicating and small 
exchange work. 


Plant for Sale,—Huddersfield electricity department advertise for 
sale a Ferranti s.p. switchboard. Particulars from Mr. A. B. Moun- 
tain, Electricity Works, St. Andrew s-road, Huddersfield. 


Patent Developm2nt.—The proprictor of patent No. 14,523/11, for 
"Improvements in method of and means for heating gases to high 
temperatures for production of endothermic reactions such as the 
oxidation of nitrogen," desires to make arrangements for working 
samein thiscountry. Applications to ©“ Koch," care of N. Gumeiius 
Annoncebureau, Stockholm. 


The proprietor of patent No. 17,778/1912, relating to “ Electric 
light bulbs," desires to enter into negotiations for exploiting the 


Simplex Annual Conferenee.— The branch and departmental 

managers of Simplex Conduits (Ltd.) have just held their annua! 
conference at Southport under the presideney of Mr. L. M. Water- 
house, managing director of tie company. 
. These annual conferences are found to be helpful to the company, as 
they enable conclusions to be drawn from individual experiences, and so 
form a straightforward poliey that will ensure the most pleasant relation- 
ship between the company and its customers. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Claims against Tom Murray Woodcock, electrical engineer, 64, 
Holly-street, Sheffield, are to be sent by J uly 3 to Mr. J. C. Clegg, 
14, Figtree-lane, Sheffield. 


A meeting to receive an account of the winding-up of the Durhem 
Collieries Electric Power Co. (Ltd.) will be held at the offices of Messrs. 
G. A. Touche & Co., Basildon House, Rasinghall-street, London, 
E.C., on July 17. 


The Rankine Patent Feed Water Heater Co. (Ltd.) is being wound 
up voluntarily. A meeting of creditors will take place at Oriel- 
chambers, Water-street, Liverpool. on June 22. Claims by June 27 
to Mr. T. B. Maccabe, 30, North John-street, Liverpool. 


A mecting to receive an account of the winding up of the Hydro- 
Electrical Gear Co. (Ltd.) will be held on July 14 at 11. Pancras-lane, 


London, E.C. GENERAL. 


Arbroath.— Tho town hall is to be wired and fitted up for the 
electric light. 

Bethnal Green (London).—The Borough Council is recommended 
to appoint Mr. Harold W. Couzens consulting electrical engineer to 
carry out the scheme recently adopted for a supply of electricity 1n 
bulk, at a fee of £5 per cent. upon the capital cost incurred, but 


excluding amounts expended on land and buildings and on re: 
instatement of paving. 


A meeting to receive an account of the winding up of Ludw. Loewe 
& Co. (Ltd.) will be held at 17-20, Huttenstrasse, Berlin, W., on 
July 13. 


Deed of Assignment.—A dividend is to be paid under a deed of 
assignment executed on March 7. 1914, by Harold Jaggar, electrical 
engineer, 22, Healey-lane, and Commerciol-street, Batley, Claims 


to Mr. O. Avison, 1, North Hall-street, Hudderstield, by June 22. , 


UM = | 


at 


os 
~~, 


- 7 


. THE ELECTRICIAN, JUNE 19, 1914. 


465 


Bettws-y-Coed.—The local electricity works were formally opened 
by the Earl of Ancaster yesterday (Thursday). 

Bishop's Stortford.—The Bishop’s Stortford, Harlow and Epping 
Gas and Electricity Co. has notified the Council of its intention to 
commence the work of laying electric supply mains in the district. 

Brighton.—The members of the local Association of Pharmacy 
recently applied for a reduced flat rate for electric current for lighting 
in view of the long hours of business incidental to chemists’ shops, 
but the Corporation have refused the request. 

Cheltenham.—At the last meeting of the Council the chairman of 
the Electricity and Lighting Committee (Mr. Merrett) stated that it 
was proposed to transfer £100 from the amount carried forward on 
March 31 to renewals fund. It was the committee's intention, in- 
stead of raising loans for plant, &c., to purchase things out of the 
renewals fund. 

Dalbeattie.—The Town Council have appointed a committee to 
collect information on the question of establishing electricity supply. 

Hammersmith (London).—The Electricity Committee recommend 
that the rate of interest paid on consumers’ deposits should be in- 
creased to 4 per cent. per annum. 

Hereford. — The Corporation have agreed to give a supply of elec- 
tricity to two residents in the parish of Holmer and Shelwick by an 


overhead cable, but the cable must not pass along any public high- 


wav in the Rural District. 

Ilford.—The Electricity and Lighting Committee recommend that 
the salary of the electrical engineer (Mr. À. H. Shaw) be increased 
from £500 per annum to £525 as from April 1, and by a further £25 
from April 1, 1915. 

Maybole (Ayrshire).— The Lighting Committee are in communica- 
tion with Messrs. J. & W. Purves, of Edinburgh, in regard to the 
question of electricity supply. 

Pinner.—The Colne Valley Electric Supply Co. has informed 
Hendon Rural Council that it will commence laying mains in this 
district in about a month, and a supply of current will be available 
by November. 

Wood Green.—The Tottenham & District Heat, Light & Power 
Co., who are erecting an electricity generating station to supply 
current in this district, are about to commence the laying of mains. 


LIGHTING NOTES. 


Bognor.—It is proposed to adopt electric light along the prome- 
nade. 
City of London.— The Music Committee of the Court of Common 


Council is to spend £400 on altering the electric lighting arrange- 


ments of the stage at the Guildhall School of Music. 

Dalkelth.—The Council have authorised the Electric Supply 
Corpn. to put up sample electric lamps to carry out experiments in 
street lighting, and at the end of a month the company will submit a 
formal tender for public lighting. 

Ellon (Aberdeen).—The agreement for the public lighting has been 
sealed by the Council, and the Street Lighting Committee have been 
instructed to arrange the positions of the lamps with the proprietor 


of the local electricity works. 


School Lighting.—Willesden Education Committee have decided 
to adopt electric lighting throughout all the schools in the parish, 
but not more than three schools are to be wired each year, so that 
the cost of conversion will be spread over a number of years. 

Tynemouth.—The Electricity Committee has resolved, on the 
recommendation of the electrical engineer, to supply J-watt lamps 
using 1,000 watts at 14d. per hour, the lamps to be provided and 
kept up by consumers. 


POWER AND HEATING. 


Brighton.—The kitchen at the Royal Pavilion is to be provided 
with an electric cooking equipment at a cost of £150. 

Swansea,— A pplication is to be made to the Board of Trade for 
Sanction to supply electrical energy to the English Crown Spelter 
Co.’s works, outside the borough boundaries. 


TRACTION NOTES. 
TRAMWAYS AND LIGHT RAILWAYS. 
Brighton.—It is proposed to try an experiment of universal ld. 
fares on all the tramway routes before 8 a.m. 
Bristol.—The result of the poll of the burgesses on the purchase of 
the tramways has been declared. 18,057 votes were cast in favour 


of purchase and 14,894 against. There are 71,902 electors on the 
register, 


Newport (Mon.).—The Works Committee propose to use rein- 
forced concrete foundations on certain portions of the tramway 
track, provided the Electricity and Tramways Committee agree to 
pay the extra cost of reinforcement. 

Stirling.—The Tramways Committee have recently had a con- 
ference with representatives of the County Council in regard to the 
proposed scheme of electric tramways from Bridge of Allan to Ban- 
nockburn. | 

The County Council have promised to give careful consideration to 
the scheme, which provides for an overhead electric tramway, the 
power being obtained from the Council's electricity station. A single 
line is suggested, except through the town of Stirling. The Town 
Council would be responsible for the maintenance of the rails, and the 
County Council for the maintenance of the track outside the burgh. 

Stretford.— The Board of Trade have sanctioned the Council's 
application for two vears' extension of time for constructing the 
railways authorised by the Stretford and West Manchester Light 
Railways (New Lines, &c.) Order, 1908. 

The charge for current for traction during the year ended March 31 
last was 1:028d. per unit, against 1:046d. per unit in 1913. 

A specification is being prepared for an additional battery of 700 
amperes capacity, estimated to cost £3,500, which will be defrayed out of 


reserve. 

The Board of Trade has consented to overhead lines being attached to 
tramway standards in portions of Stretford, Chester and City-roads for 
the transmission of energy at 230 volts. 


RAILWAYS. 


L. & S.W. Railway Electrification.—In connection with the scheme 
for converting a section of the L. & S.W. Railway Co.’s system to 
electric traction the engine drivers and firemen recently threatened 
to strike. 

At & recent conference between the general manager of the company 
(Mr. H. A. Walker) and representatives of the men Mr. Walker gave the 
men a written guarantee that the present engine drivers and firemen 
should have priority in filling up vacancies for the electric service. There 
is to be a revised scale of hours and wages in respect of duty on the 
electric service. 


EATEN 
EMPIRE NOTES. 
QIDUDDHILHLHDHD HINT 


Australasia. — The Borough Council of Oamaru (N.Z.) has obtained 
authority to borrow £24,000 for an electricity scheme. 

Invercargill (N.Z.) Corporation have obtained sanction to borrow £10,009 
for extensions of their electricity undertaking. 

The “Australian Mining Standard" says the Port Kembla (N.S.W.) 
Land & Building Co. have arranged terms with the Electrolytic Refining 
& Smelting Co. to take current for lighting the settlement at the port. 

Newtown and Chilwell (Victoria) Council have decided to supersede 
gas by electricity for street lighting and 20 new lamps are to be provided. 
The work will be done by the Melbourne Electric Supply Co. 

The installation of electric coal-cutting plant at the new Bulli (N.S.W.) 
colliery (or the Bulli Colliery Extended) is nearly complete. | 

India.—The licence granted to Messrs. Hoare, Miller & Co. (as 
managing agents of the Coalfields Power Synd.) for the supply of 
electric power in the districts of Burdwan and Manbhum has been 
revoked by the Government of Bengal as far as it relates to Burdwan. 
The Government of Bihar and Orissa proposed to take similar action 
concerning the Manbhum district. Messrs. Hoare, Miller & Co. 
state that no effective action has been taken with regard to carrying 
out the provisions of the licence. 


MISCELLANEOUS NOTES. 


Annual Outing.—The fire brigade attached to the head office of 
the General Electric Co. (67, Queen Victoria-street, E.C.) spent a very 
enjoyable time at Southend-on-Sea on June 6th, on the occasion of 
their annual outing. The party, which included the captain of the 
brigade (Mr. W. H. Snowden) and Instructor Riley, returned to 
London by the 9:10 train. 


Bradford Electrical Exhibition (1914).—An important electrical 
exhibition will be held at the Manningham-lane Skating Rink, Brad- 
ford, from Oct. 6 to 24 inclusive. 

]t has been the desire of the Electricity Committee of the Corporation 
for some vears past that an exhibition of electrical apparatus should be 
held in the city in order that the inhabitants might have an opportunity 
of becoming acquainted with the great strides which have been made in 
the utilisation of electricity for all purposes, more especially iu connec- 
tion with the driving of textile machinery, for heating and cooking. 

For various reasons it has been found impossible to hold such an 
exhibition until the present year, one of the chief being that a suitable 
hall to accommodate the exhibits could not be obtained, and another 
that the clectrical manufacturers were not disposed to participate in 
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exhibitions run on the lines which have hitherto been the practice. Acon- 
veniently situated and fairly spacious building has now been found in the 
Manningham-lane Skating Rink, and it is under contemplation that an 
annexe should be crected at the back of this building if applications for 
space warrant this being done. The British Electrical and Allied Manu- 
facturers’ Association have also come to an agreement with the Incor- 
porated Municipal Electrical Association as to the lines upon which 
exhibitions should be run, and the Bradford Exhibition will be the first 
to be held in accordance with the terms of this agreement. The exhibi- 
tion is being promoted and run under the joint auspices of the British 
Electrical and Allied Manufacturers’ Association and Bradford Corpora- 
tion. The persons elected by the Bradford Electricity Committee on the 
special Committee of Management are the chairman (Ald. Geo. H. 
Robinson, J.P.), the deputy chairman (Coun, J. Haley), Councillors A. 
Ayrton and H. Seed, together with the city electrical engineer. (Mr. 
"thomas Roles); while the British Electrical and Allied Manufacturers’ 
Association have appointed Messrs. H. Clifford Palmer (General Electric 
Co.), B. Longbottom (Electromotors, Ltd.), €. Rodgers (Siemens Bros. 
Dynamo Works), and A. J Ireland (British Thomson. Houston. Co.), 
with the secretary (Mr. D. N. Dunlop). Mr. dames M. Freer, of Messrs, 
Freer & Howard (Ltd.), who have been appointed. organisers and 
managers of the exhibition, is also a member of the committee. 

The special Executive Sub-Committee, authorised to undertake the 
detail work of management, consists of the following thres persons: 
Messrs. Thomas Roles, D. N. Dunlop and James M. Freer. The Brad- 
fed Electricity Committee are taking the greatest interest in the project, 
io dit is hoped that the exhibition will be of a standard which will attract. 
not only the inhabitants of the city, but the public of the West Riding 
generally. The promoters expect to be able to secure the hearty support 
of all electricity undertakings in the West Riding ; and it is hoped that 
exhibits of textile and printing machinery, machine tools, laundry 
machinery, &c., will be displayed under working conditions driven by 
electric motors, and every facility will be given exhibitors for making 
such displays. Particulars from Messrs. Freer & Howard, 30-32, Lud- 
gate-hill, London, E.C.: and Mr. Thomas Roles, city electrical engineer, 
Bradford, will also be pleased to give any in- formation which may be 
required. 

Electra Musical Society.—-A special performance of Gilbert and 
Sullivan’s famous comic opera “ The Mikado " is to be given by this 
rociety in the Cripplecate Institute Theatre, Cripplegate, London, 
E C., on Tuesday, June £0, in aid of the Lord Mayor's “ Empress of 
Ireland " fund. This society is composed of members of the Eastern 
Associated Telegraph Companies, the performance is under the patro- 
nage of the Lord Mayor, and tickets may be obtained from any mem- 
ber of the society, or from Mr. 'T. H. Foot, 5, Electra House, or Mr. 
G. H. Goldsbrouvh, 99, Electra House, lF'insbury-psve:nent, London, 
E.C. It is hoped that electrical men will patronisc the perfor nance. 
The doors open 2t 7:30, commence 2t 8. 


mony was recently performed by Mr. F. S. New il, a director of the 
compeny. 


Oli Lamp Tops, &c.—We arc glad to see that ^" John Bull,” a 
London paper, is tackling a nest of so-called merchaats who are for 
ever pestering us, and doubtless others, with their small advertise- 
ments for lamp tops, old platinum, &c. During the last few months 
we have refused the greater part of a dozen of these * orders.” 


Imports.— The following are official values of electrical machinery 
material and apparatus imported into this country (a) during May, 
1914, and (b) during the current year from Jan. 1 to May 8l, with 
the inereases or decreases compared with the corresponding periods 
of 1913 :— 

Electrical machinery (a) £163,907 (increase £56,935), (b) £700,442 (in- 
crease £94809); telegraph and telephone cables (a) submarine nil (de- 
crease £4,509), other submarine £4,569 (increase £1,545), (b) submarine, 
£539 (increase £505), other than submarine £30,826 (increas? £6,160) ; 
telegraph and telephone apparatus (a) £24,135 (decrease £3,415), (b) 
£109,303 (increase £10,200); other electrical wires and cables, rubber 
insulated (a) £30,164 (increase £575), (b) £148,218 (decrease £9,934) ; 
with other insulations (a) £6,778 (increase £3,133), (b) £39,413 (increas? 
£20,274); carbons (a) £15,192 (increase £848), (b) £74,588 (increas: 
£10,202) ; glow lamps (a) £10,161 (decrease £2,967), (b) £72,719 (decrease 
£10,229) ; arc lamps and electric searchlights (a) £382 (increase £342), 
(b) £1,548 (increase £676); parts of arc lamps and searchlights (other than 
carbons) (a) £7,250 (increase £518), (b) £40,393 (decrease £4,159) ; 
primary and secondary batteries (a) £7,571 (increase £4,038), (b) £38,211 
(increase £16,378). Total of electrical goods and apparatus, other than 
machinery and uninsulated wire, (a) £126,857 (increase £8,131), (^) 
£080,244 (increase £55,376). 

Exporis.—VThe exports of electrical machinery, material, &c., 
(a) during May, 1914, and (b) during the current year from Jan. | to 
May 31, and the increases and decreases compared with the cor: 
sponding periods of 1913, are as follows :— 

Electrical machinery (a) £216,617 (increase £23,036), (b) £1,134.056 (in- 
crease £171,364) ; telegraph and telephone cables (a) submarine £137,765 
(decrease £23,046), other than submarine £36,874 (decrease £24,178). 
(5) ubmarine £238,730 (decrease £583,836), other than submarine £163,410 
(decrease £157,153); telegraph and telephone apparatus (a) £27,416 
(increase £3,072), (b) £126,642 (increase £5,403) ; other electrical wire: 
and cables, rubber insulated (a) £32,867 (decrease £10,306), (b) £157,953 
(decrease £13,905) ; with other insulation (a) £45,944 (increase £4,715), 
(b) £195,817 (decrease £71,355); “carbons (a) £682 (increas? £95), 
(b) £4,140 (decrease £1,002); glow lamps (a) £11,965 (decrease £1,218), 
(b) £57,002 (decrease £9,118); are lamps and searchlights, (a) £1,361 
(decrease £813), (b) £6,743 (increase £1,315); parts of arc lamps and 
searchlights (other than carbons) (4) £1,685 (decrease £1,987), (b) £15,906 
| (increase £4,861), primary and secondary batteries (a) £19,383 (increase 

Newcastle-on-Tyne.— A recrestion ground has been provided for £7,123), (b) £77,815 (decrease £30,291). Total of electrical goods and 
the use of the staff and employés of the Ne veastle-upon-T ene 
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R tary Converters and Static Transformers. Converting Plant and Sub-station Switchgear. 
Loxpox County Council invite tenders for (1) the supply anl | Fhe Electricity Committee of the Count y Borough of BorToN 
Celivery of (a) five Rotary Converters, each of. 1,500 kw. and | invite tenders for the supply, delivery and erection of Converting 
(b) 15 Static Transformers for 1,500 kw. rotary convercers, with Plant, Sub-station c.h.t. and h.t. Nwitchgear. ME 
two Starting Static Transformers, and (2) the dismentimg, re- and form of tender from the borough electrical enginecr, | r. 
moval and re-erection of existing motor-generators. Tenders W |J. Wood. Tenders, addressed to the Chairman of the E > 
are also invited fer the supply and erection of a 20-ton Overncad tricity Committee, Electricity W orks, Spa-road, Bolton, by 
Travelling Hand Crane for the Holloway sub-stetion. Specifica- | 9 a.m. July 9. See also an advertisement, | 
i 
| 


NIU 


tions, forms of tender, &c., from the Clerk of the Council, County 
Hall, Spring Gardens, S.W. "Tenders by Ilam. Tuesday, 
July 14. See an advertisement, 

Turto-alternators, Condensing Plant, &e. 

WALSALL Corporation invite tenders for the supply, delivery 
and erection of two 3,000 kw. Turbo-alternators, with Surface 
Condensers and Motor-generator, Copies of specification, &c., 
may be obtained from the consulting engineer, Mr. B. M. Lacey, 
M.Inst.C.E., 12, Victoria-street, Westminster, S.W. ‘Tenders, 
addressed to the town clerk, Mr. Herbert Lee, Council House, 
Walsall, are to be in by 10 a.m. Tuesday, July bt. See. also 
an advertisement, 

Incandescent Electric Lamps. 

The COMMISSIONERS OF H.M. Works, &c., invite tenders for 
po the supply of Incandescent Electric Lamps during one vear from 
Ett August 1, 1914. Forms of tender, &c.. from the Controller of 
Supplies, 18, Queen Anne's Gate, S.W., and tenders to the 
Secretary, H.M. Office of Works, &c., Storey's Gate, S.W., by 
J} a.m. July l. See also an advertisement, 


Boilers, Pumps, Pipework, &e. 

WALSALL Corporation also invite tenders for the supply. 
delivery and erection. of. four Water-tube Boilers, with Super- 
heaters, Economisers and Stokers, Feed Pumps and Feed Water 
Heater. Water Softener, Tanks, &c., Steam and Exhaust Pipes, 
Water Pipes, &e. Copies of specification, &c., from the con- 
sulting engineer, Mr. E. M. Lacey. M.Inst.C.E., 12, Victoria- 
street, Westminster, S.W. Tenders, addressed to the town 
clerk, Mr. Herbert Lee, Council House, Walsall, are to be in by 
10 a.m. Tuesday, July 14. See also an advertisement. 

Electrical Accessories. | 

The Commissioners of H.M. Works, &c., are also prepared to 
eceive tenders for the supply of Electrical Accessories during 
three years from Sept. 1, 1914. Forms of tenders, &c., from 
18, Queen Anne's-gate, Westminster, S.W., and tenders to th? 
Secretary, H.M. Office of Works, Storey's-gate, S.W., by l1 a.m. 
July 7. See also an advertisement, 
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Telegraph and Telephone Material. 


Tenders are invited for the supply of Telegraph and Telephone 
Material to the Postmaster-General's Department in MELBOURNE 
(Victoria) and PERTH (Western Australia). Tender forms, 
specifications, &c., may be obtained at the Commonwealth 
Office, 72, Victoria-street, London, S.W.  Particulars of the 
material required and (he dates for the receipt of tenders are given 
in an advertisement. 

Tenders will be received by the Deputy Postmaster-Gencral 
Melbourne, until 3 p.m. June 30 for supply of 95 c.b. Switch- 
boards (Schedule 1,044); and until 3 p.m. July 7 for the 
supply of Zincs, Leads, Coppers and other Battery Materials 
(Schedule 1,037), and for 70 tons g.i. and Steel Wire and 10,500 
Jointing Sleeves and Telephone Switehboard Parts: until 3 p.m. 
July 14 for Parts of Telephone Instruments, Blake's Staples 
and Tongs; and until 3 p.m. July 21 for Cable Boxes and 
Petrol-driven Desiccating Plant. Specifications, &c., from the 
office of the High Commissioner, 72, Victoria-street, London, S.W., 
for the desiccating plant and from the Deputy Postmaster- 
General, Melbourne, for the other requirements. 


Switchboard, Storage Battery, Mains, House Services, & c. 


AvLESBURY Urban District Council invite tendera for the 
supply of Lighting and Power Switchbeard with connections, 
Battery of Accumulators, Underground Mains. including House 
Services, conversion of existing Lemp Standards, &e. Specifica- 
tions and forms of tender from the consulting engineers, Messrs. 
Kincaid, Waller, Manville & Dawson, St. Stephen's House, 
Victoria Embankment, Westminster, S.W. Specifications can 
also be inspected, but not obtained, at the Council offices, Town 
Hall, Avlesbury. Tenders to the clerk to the Council, Mr. 
Perey A. Wright, Town Hall, Avlesbury, by Monday, July 6. 


Overhead Lines and Underground Cables, Transformers, Sub-station 


Equipments, and Pubilc Lighting Fittings. 

SKELTON and Brotton Urban District Council invite tenders 
for Overhead Lines and Underground Cables, Transformers, 
Sub-station Equipments, and Public Lighting Fittings. Speei- 
fication, &c., may be inspected at the oflices of the consulting 
engineers (Messrs. May & Hawes), Caxton House, West minster, 
S.W. Tenders to the clerk of the Council, Mr. W. Robertson, 
Guisborough, Yorks., July 2. 


Transformers, Motors, &c. : 


` MANCHESTER Electricity Committee require tenders by 10 a.m. 
June 26 for Potential and Current Transformers, c.c. and a.c. 
Motors, Meters, c.c. Motor-starting Switches and Three-phase 
Star Delta Switches. Specitications, &c., from Mr. F. E. 
Hughes, Town Hall, Manchester. 


LrEps City Council invite tenders for single-phase 2,000 and 
6,600-volt and Scott connected Transformers of the air-cooled 
type, with a total capacity of 20,000 k.v.a., delivered over a 
period not excceding three years. Specification, &c., from the 
manager of the electric lighting department, Mr. C. Nelson 
Hefford, 1, Whitehall.road, Lecds, and tenders to the town 
clerk, Sir Robert E. Fox, Town Hall, Leeds, by 11 a.m. June 29. 


The Roya, Swepisu WaTER-POWER ADMINISTRATION require 
tenders by noon July 4 for the supply of four Transformers. 
Specification from Kungl. Vattenfallsstyrelscns Klektrotekniska 
byra, Regeringseaten 45,Stockholm. In Norwegian Govern- 
ment contracts 2 preference of from 10 to 15 per cent. (some- 
times more) is given to Norwegian menufscturers. 


Wiring, &c. 


The Commissioners of H.M. Works and Public Buildings 
invite tenders for the Electric Wiring of the new public offices 
extension, Westminster. Drawings, &c., from H.M. Office of 
Works, Storey’s Gate, S.W., and tenders, addressed to the 
Secretary, must be delivered by 11 a.m. June 30. 

HUDDERSFIELD Guardians want tenders by first post June 22 
for providing and fixing Fittings, &c., for the Electric Lighting 
of the Crosland Moor Institution. Specifications, &c., from the 
Clerk, Ramsden-street, Huddersfield. 

RocHESTER Corporation want tenders by 4 p.m. June 30 for 
the Electric Lighting of the Corn Exchange. Specification from 
the City Surveyor. 

GLASGOW Corporation want tenders by 102.m. June 25 for 
Wiring the stables, stores and workshops of the cleansing depart- 
ment. Specifications from tho Superintendent, 29, Trongate, 
Glasgow. 

Tenders are required by the Viezr and Churchwardens of 
St. John the Baptist Church, Newtown, Leens, by June 22 for 
the Electric Lighting of the church. 


Motor Tractors and Sweeper. 


WarLTHAMsTOW Urban Council require tenders by 5 p.m. 
June 24 for supply af four Motor Tractors and a Motor Sweeper, 
driven by petrol, steam or electrice motors. Forms of tender 
from the Surveyor, Town Hall, Walthamstow. 


Steam Turbines, Boilers, Mechanical Stokers, Economisers, &o. 


HannoGATE Electricity Committee require tenders for supply 
of an Economiser of 288 pipes in three banks of cight pipes 
wide. Tenders to the Borough Electrical Engineer by June 22. 

Luss Electricity Committee require tenders by noon 
June 25 for Feed Pump, Tanks, Pipework, &c., for their Pigeon 
House generating station. Specilication, &c., from the City 
Electrical Engineer. 

Tenders are invited by the Electricity Department of the 
County Borough of WOLVERHAMPTON for the supply and erec- 
tion of Condensing Water Cooling Towers. Specification and 
form of tender from the chicf engincer and general manager, 
Mr. S. T. Allen, M.L.E.E. Tenders to the Casirman, Elez- 
tricity Committe», Town Hall, Wolverhampton, by June 30. 

. ST. Pancras (London) Borough Council invite tenders for 
large Water Tube Boilers. Copies of specification, &c., from 
the electricity department offices, 57, Pratt-street, Camden 
Town, N.W., and tenders to the town clerk (Mr. C. H. F. 
Barrett), Town Hall, Pancras-road, N.W., by noon June 25 

BECKENHAM Urban Council require tenders by 4 p. m. June 22 
for supply and erection of an Evaporative Condenser, Pipework, 
Oil Separator and Air and Circulating Pumps. Specifications 
from the Enzincer, Electricity Offices, Hizh-street, Be2ken':s m. 

Tenders will be reccived until 4 p.m. of Thursday, Aug. G, 
at the Town Clerk's oflice, AUCKLAND, N.Z., for the supply and 
ereetion in the City Council power station of three 750 kw. 
d.c. Mixed Pressure Turbo-generators and one 1,500 kw. Three- 
phase Turbo-gencrator, Auxiliary Plant and Sub.station Equip. 
ment. Specilications, &c. from the consulting engineers, Messrs. 
Preece, Cardew & Snell, 8, Queen Anne's Gate, London, S.W. 


Transporter Bridge, &c. 


Messrs. J. Crostield. & Sons (Ltd.), WARRINGTON, requiro 
tenders by 10 a.m. July 3 for the erection end equipment of a 
Transporier Bridge over the river Mersey, including Super- 
structure, Travelling Frame and Suspended Car Motor House, 
Electrie Equipment, &e. Specification, &c., from Mr. W. H. 
Hunter, 42, Sprinz-gardens, Manchester. 


Tramcar Wheels, &c. 


|" Lonpow Country Counci require tenders by 11 a.m. Junc 30 | Telpherage Plant. 
for 10,000 (or 5,000) Driving end Pony Wheel Tramear Tyres, BATTERSEA (London) Council want tenders by noon June 24 


300 Axle Forgings and 150 Sets of Plough Collector Gear, Form for Coal Telpherage Plant. Specification, &c., from the Elec. 
of tender, &c., from the Chief Officer, L.C.C. Tramways, 62, trical Engineer, Lombard-road, Battersea. 
Finsbury-pavement, E.C. 


Trailer Cars, &c. 
Loxpon County Council also require tenders by 1la.m. 
June 23 for supply of 50, 100 cc 150 Trailer Cars and equipment of 
. 200 existing Electric Motor Cars with Couplers and ‘Traction | Car Shed Cranes. "E 
[ Gear for drawing trailers, Specifications, &c.. on and after Phe Acent-General for Victoria invites tenders for the supply 


June 3 from the Clerk, County Hall, Spring-gardens, S. W. and delivery in MELBOURNE of electrically-operated Car Shel 
. Cranes for use in connection with the electrification of the Mel. 
Tramway Construction. 


| bourne Suburban Railways. Specification and form of tender 

DONCASTER Electricity and Tramways Committee require from the consulting engineers, Messrs. Merz & McLellan, 32, 
' A tenders by noon June 22 for the construction of Light Railway Victoria-strect, Westminster, S.W. Tenders to the Agent- 
! - Extensions, Specifications, &c., from the Borough Engineer, 


Switchgear. 
SWANSEA Corporation want tenders by June 25 for Main 
Generating Station eh.t. and Lt. Switchgear. Specification, 
&c., from the Borough Electrical Engineer. 


General, Melbourne- place, Strand, W.C., by noon July 6, 
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Rotary Converter. | 


BELFAST Tramways and Electricity Committee require 
tenders by 10 a.m. June 22 for a 1,000 kw. Rotary Converter. 
Particulars from the City Electrical Engineer. 


Rotary Converters and Frequency Changers. 

The Agent-General for VICTORIA is prepared to receive tenders 
for the supply, delivery and erection in Melbourne of Rotary 
Converters and Frequency Changers, for use in connection with 
the electrification of the Melbourne Suburban Railways. Speci- 
fication and form of tender from the consulting engineers, 
Messrs. Merz & McLellan, 32, Victoria-street, Westminster, 
S.W., and tenders must be delivered at the office of the Agent- 
General, Melbourne-place, Strand, W.C., by noon July 6. 

Booster Set. | 

Tenders are invited by the New SovTR WALEs Government 
Railways and Tramways Department for supply of a Booster 
Set (with accessories) for charging a battery of 288 cells. Speci- 
fication, &c., from the office of the Electrical Engineer, 61, 
Hunter-strect, Sydney, N.S.W., on payment of 2s. 6d. Tenders to 
Chief Commissioner for Railways and Tramways, Phillip-street, 
Sydney, by noon July 8. Local representation is necessary. 


Electrical and General Stores. 

BIRMINGHAM electrie supply department require tenders by 
June 30 for 12 months’ supply of Stores, including Carbons, 
Carbon Brushes, Vulcanised Wire and Wiring Sundries, Iron 
and Steel Ware, Asbestos and Rubber Goods, Packing, Paint, 
&c. Particulars from the City Electrical Engineer. 

RotTHERHAM Electric Light and Tramways Committee require 
tenders by July 8 for 12 months’ supply of Tramway Stores, 
v.b. covered h.t. and rubber-insulated Cables and Trolley Wire, 
Amp.-hour Meters, &c. 

Tenders are wanted by June 29 for 12 months’ supply of 
Electrical Appliances, Oils, &c., to the Devon County Lunatic 
Asylum, EXMINSTER. Forms of tender from the Clerk. 


Insulators and Coal Conveyors, Electrical Stores, &c. 

Sypney (N.S. W.) Council require tenders by 3 p.m. July 20 
for the supply of 33,000-volt Insulators and Two Coal Conveyors, 
with Motors, &c., and Spare Parts; a!s» for Are Lamp Carbons, 
Box Compound, Meters, m.d. Indicators. Specifications from 
the City Electrical Engineer, and tenders to the Town Clerk. 


Electric Cranes. 

The VicToRIAN RAILWAY COMMISSIONERS require tenders by 
ll a.m. Aug. 26 for the Manufacture and Supply of Electric 
Cranes for the Ballarat and Bendigo workshops (contract No. 
25,756). Particulars at the Contractor's Room, Spencer-street, 
Melbourne, or at office of Agent-General for Victoria in London. 

Tenders will be opened on June 26 at the offices of the Junta 

de Obras del Puerto de Huelva for the supply of two Electric 
Portal Cranes, each with a lifting power of 5 tons, and revolving 
platforms. The first competition will be confined to Spanish 
manufacture, but, if no decision is arrived at, & second com- 
petition, in which a foreign product may be accepted, will then 
take place. Spanish products will havea 10 per cent, preference. 


Chassis for Electric Van, and Electric Motor Car. 

WELLINGTON (N.Z.) Council require tenders by 4 p.m. July 9 
for the supply and delivery of an electric chassis for a 2,000 Ib. 
parcels delivery van, and an electric motor car for the Tramways 
Department. Specifications from the Tramways and Electrical 
Engincer, Harris-street, Wellington (deposit £1. 18. in each case). 


Switchboard Panels. 
New PLvMovTH (N.Z.) Council require tenders by 4 p.m. 
Aug. 28 for additions to sub-station switchboard, three Trans- 
former Panels, one Coupler Panel and four Feeder Panels. 
Specification, &e., from the Town Clerk. 


Tramway Construction, Sub-station Equipment and Tramears. 

New PiymMoutu (N.Z.) Borough Council require tenders by 
10 a.m. July 27 for the following contracts in connection with 
the Council's overhead trolley tramway undertaking: Over- 
head Wiring and Permanent Way (5 route-miles), Sub-station 
Equipment, including Converting Plant, Battery, Automatic 
Reversible Booster, &c., and Six Cars with Trucks and Equip- 
ment. Specitications, &c., from the Town Clerk. 


Generating Plant, Switchboard, Battery, Meters, &c. 
WORCESTER (Cape Province) Council require tenders by noon 

July 15 for buildings, two 60 m.p. Turbo-generators, 70 H.P. 

Oil Engine Set, Booster, Switehboard, Battery, Transmission 
Lines, Meters, House Wiring, &c. Specificationsfrom the Town 
Clerk, or from Prof. Bohle, 25, Rosmead-avenue, Cape Town. 


TRADIDIT 
TENDERS RECEIVED AND ACCEPTED. 
DURITIA 


Important Colonial Cable Contract.—It is announced that an 
important contract has been secured by the British Insulated & 
Helsby Cables for feeder cables for transmission of energy from 
Newport power station to substations in connections with the elec. 
trification of the Melbourne suburban railways. The amount of 
the contract is stated to be £259,121. 

Ayr.—The following tenders have been accepted by the Corpora- 
tion :— 

Stirling Boiler Co., for fitting superheaters to Stirling boilers (£398) ; 
Super Heaters Units Co., for superheaters for Babcock-Wilcox boilers 
(£354. 145.) ; T. Sugden, Ltd., superheatera for two Lancashire boilers 
(£432); Vulcan Soot Cleaner Co., for fitting soot cleaners to Stirling 
boilers (£170) ; Scottish Tube Co., for enlarging and altering main steam 
pipe (£320) 

HAMMERSMITH (LoNpoN)— The Council are recommended to 
accept the tender of T. Wragg & Sons for the supply of ducts during 
the year ending March 31, 1915. 

Tenders were also received from Sutton & Co., Doulton & Co., Albion 
Clay Co., H. R. Mansfield and Oates & Green. 

The tender of the British Electric Transformer Co. for six 100 kw. 
transformers and for as many 50, 100 and 200 kw. transformers as may 
be required during the ensuing ycar, is also recommended for acceptance, 

CoLLIERY FANs.— The contract for a double-inlet Keith reversible 
mine fan, to handle 400,000 cubic ft. of air per minute at 6 in. water 
gauge, to be installed at Nantgarw Colliery (S. Wales) has been 
placed with the James Keith & Blackman Co. 


GRAVESEND.— The tender of the British Thomson-Houston Co., 
at £909, for switchboard extension (plus £28 for switches of a size 
larger than specified), and that of B. R. Rowland & Co., at £434, for 
stokers (or £418 without fan), have been accepted by the Council. 

METROPOLITAN ASYLUMS BoaRp.—The following tenders have 
been accepted for annual supplies: General Electric Co., Baxter & 


Caunter, Veritys Ltd., Siemens Bros. Dynamo Works, and Sterling 
Telephone & Electric Co. (Ltd. ). 


LEwIsHAM.—The Guardians are recommended to accept the 


tender of Haycraft & Son for one gross of 20-watt 200-volt Osram 
lamps for £15. 19s. 3d. | 


WaALLAsEY.— The Corporation have entered into a contract with 


the British Thomson-Houston Co. for twelve months’ supply of their . 
type R.H. a.c. meters. 


SouTH SurELDs.—Johnson & Phillips have received an order for 
providing drawing into c.i. conduits and jointing up complete of à 
low-tension electric cable system complete at New Dock, S. Shields. 

PonTsMOovTH.—'The Corporation have accepted the tender of the 


Oliver Arc Lamp (Ltd.) for the supply of 120,000 pairs of yellow 
flame carbons at £2. 12s. 9d. per 1,000. 


TyNEMOUTH.— The tender of the Macintosh Cable Co. (at £412,103.) 
is recommended for acceptance for a supply of cable, on the under- 
standing that £40 will be allowed for cable in stock. 


Raitway Lamps.—The Brimsdown Lamp Works (Ltd.) have been 


successful in obtaining the contract for the supply of metal filament 
lamps to the Great Northern Railway. 


Bo.ton.—The Tramways Committee have placed an order with 
Hadfields Ltd. for special track work. 


STOKE NEWINGTON (LoNDON).—The tender of the Union Cable 
Co. has been accepted by the Council for an annual supply of cable. 
SYDNEY (N.S.W.).—The City Council have accepted the following 
tenders :— | 

British Insulated & Helsby Cables, paper insulated cables, £404. 3s. 4d.; 
The Australian Tesselated Tile Co., stoneware bridges, £175 ; Standard 
Cable Mfg. Co., bare copper cable, £5,216, 15s. 10d. (conditionally) ; 
Hudson Pole Co., wood crossarms, schedule ; Lawrence & Hanson, steel 
lamp fittings, £19. 11s. 8d. ; D. H. McKenzie, wood troughing, ls. 24d., 
Is. 51d. to 2s. 6d. per yard ; Haes & Eggers, fibre conduit, £703. 2s. 6d. ; 
Tudor Accumulator Co., storage battery, £32,948; N. Guthridge (Ltd.). 
running machinery required for charging battery, &c. (alternative tender 
No. 2), £10,581 ; Australian General Electric Co., switchgear (alternative 
tender), £7,145 ; Gibson, Battle & Co., driving chains, £54 ; Australian 
General Electric Co., feeder panels (1.t., d.c.), £184 per panel ; N. Guth- 
ridge (Ltd.), arc lamps and accessories (except carbons), £33. 10s., alter. 
native No. 1, £34. 12s. ; alternative No. 2, £28. 4s. ; altepmative No. 3, 
£29. 6s. (for supplies, if and when required, to March 31, 1915); Noyes 
Bros., submarine cables, £2,389 (if agreement is entered into for supply 
of electricity to North Sydney); Siemens Bros., underground cables, 
£11,178. 2s. 6d. ; Noyes Bros., ditto, £3,407. 13s. 3d. ; Australian General 
Electric Co., substation switchgear, at rates of schedules tendered ; 
Standard Waygood-Hercules, extensions to substations ; Noyes Bros., 
extensions to existing Ferranti type switchgear, and switchgear to equip 
new 8ub-stations ; Standard Waygood-Hercules, repairs to motors. 
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FINANCIAL MATTERS. 


LEHNT IEEE GOETH 
MUNICIPAL AGCOUNTS. equalled 84-49 per cent., the quantity lost or absorbed in the mains and 


distributing stations being 15:51 per cent., a decrease of 0-63 per cent. 


Blackpool.—The electricity department's accounts for the year Sunderland.—The accounts of the Corporation tramways depart- 
to March 3] show capital expenditure £223,365 (increase £5,676), of ment for the year ended March 31 show gross capital expenditure 
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which £20,745 has been repaid £305,493, the amount of sinking fund set aside is £121,890, and the 
' : i ° aaO Te P 5 * A Q¢ K 
Revenue was £44,097 (compared with £40,333 in previous year), work- | TESET ve, &c., f m at £30,508. DV 
ing and general expenses were £23,562 (£20.028), leaving gross profit Revenue was £75,226 and working expenses were £42,600, interest 
21,435 (£19,405), capital charges were £13,972 (£13,179), and the net required. £6,837 and instalment of principal of loan £9,948, leaving net 
profit was £7,463 (£6,226), of which £3,463 (£2,426) was placed to reserve, balance £16,039, of which £9,718 has been placed to reserve fund, £637 


and £3,000 (£3.800) devoted to relief of rates, £1,000 being carried forward. palcine ingame tax, a ouil d for capital work and £5,000 con- 
Units generated were 5,410,377 (4,725,049), of which 4,226,105 were | tributed to Borough Fund. Total revenue was equal to 12d. per car- 
sold, 66,503 supplied free tor town illuminations and trades’ exhibitions, | Mile (compared with 11-208d. in previous year), and working expenses, 
611,048 used on works and 306,721 consumed in transformer magnetising including power, were 6-805. (6:3344.)..- Average fare charged Was 
and main losses. 7 " | 0-68d. per mile. Passengers carried were 18,475,671 (against 16,972,537), 
; , . car-miles run 1,504,356 (1,474,037), and units used 1,804,219. 
Bolton.—The Corporation tramways accounts for the y car ended Mr. A. R. Dayson (general manager and engineer) says in his report 
March 31 show capital expenditure £566,395 (increase £7,288). | the traffic revenue (£74,861, against £68,507 for 1913) is a record figure. 
Debt extinguished is £178,850, depreciation fund amounts to £50,819 | Considerable work has been carried out on the track during the year. 
and £6.899 has been contributed out of revenue for capital purposes. 5 500 joints have been cut and new inserts electrically welded in by the 
Revenue was £143,774 (compared with £136,462 in previous vear), , Tudor Accumulator Co. This has made a very good repair of badly 
working expenses were £77,193 (£74,218), leaving gross profit £66,581 | hammered joints. In addition, 250 joints have been filled and welded 
(£62,244). Interest and income tax required £11,917 (£11,769), parlia- | with the oxy-acetylene plant by the department's staff. 
mentary charges, &c., £1,446 (£2,310), and repayment of loans £17,387 Wolverhampton.— The accounts of the tramways undertaking 
(£17,197). The amount. sot aside for renewals M £18,357 (£16,624) (which emplovs the Lorain surface contact system) for the year 
and profit applied to relief of rates was £17,500 (£14.500). Average total ee . ze Layee ane pe "s 
out le was Il: dye tc Mi M c E ended March 31 show gross capital expenditure £287,569 (including 
nue per car mile was 11-944d., working expenses, including power, | bap D | odd re 
were 6-338d. and units used 1:52. Average fare charged per mile was £9.60 met out of revenue and reserve). Debt extinguished is £53,019. 
0-633d., passengers carried were 32,019,547, car miles run 2,888,930 and The reserve and renewals fund stands at £54,854. 
units used 4,396,543. Revenue was £57,203 (. -1E-485d. per car mile, compared with 11:250d. 
The report of the Tramways Committee states that the amount allowed in previous year) and working expenses were £33,126 ; interest required 
for depreciation (£18,357) is equal to 1-525d. per car mile, the proportion | £6.845, repayment of capital £5,285, and income tax £187, the net profit 
decided upon by the Committee. In Manchester-road a short length of | being £12,117 (tramways £11,751 and motor char-a-banes £366). Total 
tramways has been laid on sleepers and the passage of car traffic over | revenue per car mile was H-485d. and working expenses, including power, 
this length is practically noiseless. As to the results of the use of Sand- | were 6:651d. (6:272d.). Passengers carried were 12,616,881, car miles run 
berg rails and Thermit welded joints, it is stated that there can be no | 1,195,326 and units used 1,845,821 (— 1-542 per car mile). 
question that considerable advantage accrues from their use. The The Tramways Committee state in their report that the £3.777 allo- 
number of Thermit welded joints used since 1910 is 2,082, and so far only | cated in March last to relief of rates from the anticipated profits has 
four joints (equal to 0-15 per cent.) have failed. been increased to £5,554. l 
Glasgow.—The total revenue of the eleetricity department for | | The committee regard the working costs of the char-a-banes (84354. 
En : : E i per car mile) as satisfactory. 
the year ended May 31 was £376,983, an increase of £32,735 over E a 
that of the previous year. Worcester.—The capital expenditure on the electricity depart- 
The increase was entirely on sales to private consumers, as owing to | Ment at March 31 was £171,558 (increase £11,311) and outstanding 
the use of flame arc lamps and the reduction of the rates for public light- capital £01,272. 
ing in Govan and Partick, there was a decrease on this item of £1,083. Years revenue was £21,523 (£19,419) and working and general ex- 
The number of units sold was 76,050,764, an increase of 13,767,701, or | penses were £10,643 (£8,988), leaving gross profit £10,879 (£10,431). and 
21-79 per cent. The average price at which current has been supplied after meeting capital charges and paying £068 for improvements, the net 
deficit was £505, compared with a deticit of £1,527 after paving £2.167 


to consumers is 1-156d. per unit. . 
Manchester.—The capital expenditure of the electricity depart- for improvements in previous year, Average price obtained was 1-87d. 
2 . per unit, and total revenue was equal to 2-01d. per unit sold. Total 


Du E M" the 2 US for the aud E d i costs, including capital charges (but not improvements) were 1-974. 
peated (increase £89,233) and the mortgage debt now stands a Mr. C. M. Shaw (city electrical engineer) points out in his report that 
£1,818,732. there was a net profit of £463 on actual trading, but the £068 provided out 
Revenue was £513,589 (compared with £477,487, working and general | of revenue for alterations of buildings, provision of coal handling plant, 
expenses were £276,484 (£253,561), leaving £237,105 (£223,926). The ] switchboard, &¢.. ecnverted this into a net delieit of £5053. The new 
amount placed to renewals suspense account was £22,343 (£22,147), sink- , 1.500 kw. turbo-generator at the Hylton-road works was completed. in 
ing fund required £111,764 (£105,703) and interest £66,092 (£07./45), | October, and since then has generated the greater portion of the out put. 
and of the net surplus of £36,006 (£28,331), £6,522 was applied in exten- | A 350 kw. motor venerator has been substituted for the 100 kw. machine. 
sion of works, &c., £28,705 (£24,500) in aid of rates and £779 placed to | Motors and heating devices connected are equal to 2.316 H.P. (1.842 n. P. ). 
reserve fund. The reserve fund amounts to £11,133 (£10,000) and the | Units generated at the two stations (Hylton-road and Powick) were 
renewals suspense account to £190,005 (£175,399). Average price | 2.935.490 (2.344.498), of which 648.493 were generated by water power, 
obtained per unit was 1-024. (L07d.). Units generated were 154.700.670 | thus justifying the improvements at. Powick, including the installation 
(136,820,180), and sold 117,928,802 (104,346,895), of which private con- | of a vertical turbo-alternator and an improved screen in the head-race 
sumers took 88,396,068 (74,326,680). public lamps 200,569 (198.810) and | and the clearing of the watercourses to facilitate the flow of water to and 
traction 29,332,147 (29,821,405). Maximum supplies. demanded were | from the turbines. Mr. Shaw advises the continuance of the scheme 
for lighting and power 39,497 kw. (34,592 kw.) and traction 10.400 kw. | for increasing the value of the water power generating section of the 
(10,400 kw.) undertaking. Coal cost per unit was reduced from 0-384d, to 0-360d. 
The report of the Electricity Committee states that at Stuart-street | and total working expenses and special charges from 00414. to Q-930d, 
station the contract with Messrs. J. Howden & Co. for a 15.000 kw. : 
turbo-alternator has not vet been completed, due in some measure to 
strikes and to the difficulties experienced by the contractors in obtaining 
raw materials. The contract with Messrs. Babcock. & Wilcox for two 
marine and two land type water-tube boilers has been completed, and 
two additional boilers of the former type have been recently ordered. A 
contract has been placed with the Lancashire Water Cooler Co. for open- 
type water coolers. At the Dickinson-street and Bloom-street. stations 
a contract has been placed for a large traction battery with the Cholride 
Electrical Storage Co., and with Bruce Peebles & Co. for additional con- 
verting plant. Coal costs again showed an increase at the Dickinson- 
treet and Bloom-street stations. At Stuart-street station there was a 
slight decrease. Taking the stations as a whole there was an increase of 
07d. per ton, thus maintaining the very high costs prevailing in the 
previous year. A publie supply sub-station has been established at 
Hulme Hal!-road, Cornbrook.- The efliciency of the distributing system 
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COMPANIES’ MEETINGS AND REPORTS. 


EE. md 


CONSOLIDATED DIESEL ENGINE MANUFACTURERS (LTD.:- A meeting 
will be held on June 25 to consider a resolution for the voluntary winding: 
up of the company and the appointment of Sir W. B. Peat as liquidator, 
The proposal to elect the Hon. F. W. Stanley, Mr. J. Tavlor Peddie and 
Mr. R. N. Dawson as directors will also be dealt with. In a circular the 
directors state that negotiations for the provision of new funds have been 
continued, and some gentlemen, well known in the engineering world, 
provisionally agreed to replace the present: board and accept responsi- 
bility for the company’s technical and commercial manavement. ]t was 
considered essential that the scheme should. be underwritten, From 
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interviews with the proposed underwriters since the 12th inst. it has 
become clear to the directors that it is not possible, under present cir- 
cumstances, to get the scheme underwritten prior to the meeting, A 
statement of the asscts of the company is also given, . . 


DELHI ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.)—The report for 
1913 states that the gross receipts during the year from the tramway 
undertaking were £8,861, and from the electric supply undertaking (in- 
cluding £3,089 on account of current sold to tramways), £16,439. The 
tramway revenue increased 32 per cent. over 1912, and the electricity 
revenue 46 per cent. There has been a considerable growth in the de- 
mand for the supply of current for power. The combined net revenue is 
£6,252, compared with £2,990. After charging expenditure in London 
and Delhi, and debenture and loan interest, the profit is £2,584. Of this 
sum, £1,596 has been transferred to renewals reserve and, after deducting 
loss brought forward, there remains £214 to be carried forward. The net 
result is stated to be encouraging, particularly as the oil engine had to be 
laid off owing to the breakage of the main crank shaft, and ono of the 
steam engines was laid off for some time owing to a similar mishap. The 
company suffered considerable loss owing to those breakdowns, parti- 
cularly in the tramway undertaking, where, for some months, the service 
was curtailed, and for a period entirely suspended. The cost of those 
special renewals had been charged to renewals reserve account. With 
a view to meeting the increased demands the directors recently decided 
to instal a further Diesel engine and gencrator, and the set commenced 
working on the 9th inst. It will be necessary, owing to the continually 
increasing demand, te instal further power plant next year, in addition 
to which funds will be required for extensions of mains and new cars. 


ELECTRIC & GENBRAL INVESTMENT CO. (LTD. )}—The gross profit on 
the transactions for the year ended May 31 was £15,281. 16s. 4d. After 
deducting all general charges, interest on debenture stock, the interim 
dividends already paid on the preference and ordinary shares, and pro- 
viding for the proportion of the final dividend accrued on the preference 
chares to May 31, 1914, the balance is £5,437. 16s. 7d., to which must be 
added £2,922. 5s. 8d. from last year, making a total of £8,360. 2s. 3d. 
The directors have carried £3,285. 65. 6d. to contingencies fund, leaving 
£5,074. 15s. 9d. The directors recommend payment of a balance divi- 
dend of ls. per share, which, with the interim dividend of Is. per share 
paid in January, will make the full rate of 10 percent. on the capital paid 
up on the ordinary shares (£1,000), and of a dividend of 6d. a share on the 
deferred shares (£1,000), leaving to carry forward £3,074. 15s. 9d. 


GLOBE TELEGRAPH & TRUST CO. (LTD. )—The report of the directors 
for the year ended May 31, states that the net revenue, after deduction 
of expenses, amounts to £209,773. bs. 7d., and makes, with £26,816. 15s. 
brought forward, a total of £236,590. Is. 7d. From this amount there has 
been distributed £131,085. 9s. 7d. in interim dividends, leaving an avail- 
able balance of £105,504. 12s. The directors now recommend payment 
of the following final dividends—viz., 3s. per share (less tax) on the 
preference shares, making, with previous distributions, a total dividend for 
the vear on those shares at the rate of 6 per cent. per annum (less tax), 
and 6s. per share net on the ordinary shares, making, with previous dis- 
tributions, a total dividend on those shares at the rate of 6 per cent. net 
for the year. These dividends will absorb £79,780. Tos. 9d. and leave 
£25,723. 16s. 3d. to be carried forward. 

IMPERIAL TRAMWAYS CO. (LTD.)—The gross receipts of the Middles- 
brough, Stockton and Thornaby electric tramways for 1913 amount to 
£60,286. 3s. 10d. compared with £56,719. 3s. 3d. for 1912, an increase of 
£3,567. 0s. 7d. The total number of passengers carried was 12,006,616, 
against 11,214,570, increase 791,866. The net profit is £17,824. 9s. 4d., 
against £17,412. 15s. 6d. Since the close of the year the directors have 
inaugurated services of motor omnibuses in Middlesbrough and intend 
to introduce further omnibuses to provide all the travelling facilities 
which may be required by the districts in proximity to the company’s 
tramways. In lieu of its former holding of London United ‘Tramways 
preference shares, the company now holds 122,230 5 per cent. cumulative 
preference shares and 112,451 ordinary shares of £1 cach in the London 
& Suburban Traction Co., and has received the full dividend for the past 
year on the preference shares of that company. 


UNDERGROUND ELECTRIC RAILWAYS GO. OF LONDON (LTD.)— At an 
extraordinary meeting on Monday resolutions were passed to enable the 
directors to carry out the policy of converting the company at law into 
what is in fact— namely, a share and securities holding company. The 
chairman (Sie Edgar Speyer) said that the company had long since com- 
pleted the railway construction and equipment works which it undertook 
and had disposed of its power-house to the Metropolitan District 2nd 
London Electrie Railway Companies. ]ts assets now consisted almost 
entirely of its holdings in stocks and shares in the subsidiary com snos: 
]t would east an undue burden on the directors if they were calicd. s 
to make such an annual valuation. That could be obviated if the E 
pany were turned into a holding company with wide powers e 
directors proposed to take that course and to alter its memorandum, &c, 


UNITED ELECTRIC TRAMWAYS OF MONTEVIDEC (LTD.'— At the meeti 
ou Monday the chairman (Mr. G. A. Touche, M P.) datih E TUE 
year, from a tramway point of view, had been had financial E * h past 
of the most important services were disorganised owin "s n ird 
paving works. As regarded the current year, the traffic E à i Ns DE 
six months to April 20 amounted to £200,181, an cc R Dd 
those of the same period of the previous vear, tid the work ie ee 
were 55 99 per cent., compared with 55:49 per Gent Ç ng AP 
had been put into force, which it was hoped would in SEM Md dU 
act the lack of growth in takings. The net receipts a Mr couler 

c cipts for the half-year were 


£88,095, a decrease of £820. The capital expenditure (£122,135 i 
the year had been heavy, partly due to various enda ii ii, 
gress and partly to the cost of new paving and track reconstruction. The 
provision of additional rolling stock was necessary in order to meet traffic 
requirements. Further share and debenture capital for a total of about 
£233,000 was issued during the year, and as the limit of expansion had 
not been reached a further enlargement of capital account to meet 
inevitable extensions should be looked forward to if conditions were 
favourable. 

R. WAYGOOD & CO. (LTD.)— The report for the year ended March 31 
shows a profit of £27,067, including £9,691 brought forward. The 
directors recommend a final dividend on the ordinary shares at the rate 
of 7 per cent. per annum, making 6 per cent. for the year, leaving £6,156 
to be carried forward. 

J. Gd. WHITE & CO. (LTD.)—The report of th» directors states that the 
net profit for the year to Feb. 28 last amounted to £70,387. A further 
£15,000 is allocated out of profits to general reserve, making this reserve 
now £135,000. It is proposed to again recommend a dividend of 12 per 
cent. per annum on both classes of shares, and, in addition, an extra 
dividend of 10s. per share on the ordinary shares, leaving £21,786 t» ba 
carried forward, 


CITY NOTES. . 


ad 


MEMORANDA (Juno 17).—Bank rate 3 per cent. (since Jan. 29, 1914, | 


Price of silver, 254d. per oz." Consols 73]— 74 for money and for account 
Consols Pay Day, July 1. Stock and Shares Continuation Days, June 24 
and July 8. Ticket Days, June 25 and July 9. Pay Days, June 26 
and July 10. Mining Shares Carry Over Days, Jure 23 and July 7. 


ARON ELECTRICITY METER (LTD.)—Tho transfer books and register 
of members will be closed from 22nd inst. to July 4, inclusive. 

AUTOMATIC TELEPHONE MFG. CO. (LTD.)—The share and transfer 
books will be closed from the 17th to 24th inst. inclusive, for preparing 
warrants for the 6 per cent. preference shares for half-year ending 30th 
inst. 

BARNSLEY SMOKELESS FUEL OO. (LTD.)—This company is inviting 
applications for an issue of 50,000 6 per cent. participating preference 
shares of £1 each at par. The Yorkshire Electric Power Co., one of whose 
generating stations adjoins the proposed site of the new fuel plant, has 


agreed to take the whole of the surplus gas from tho plant for use at their 


borough station for the production of electrical energy. 

NATIONAL ELECTRIC SUPPLY CO. (LTD.)—The directors have de 
clared an interim dividend of 3s. per share (less tax) on the ordinary 
shares for the half-year to June 30. 

NATIONAL TELEPHONE COMPANY'8 LIQUIDATION.— Mr. George Frank. 
lin, the liquidator of the National Telephone Co., has issued his report of 
the conduct of the winding-up of the company for the period from Jan. 
26, 1913, to May 30, 1914 (the close of the liquidation). The deferred 
stockholders have been paid the par value of their holdings, together 
with a premium of 5:48 per cent. The loss on the realisation of the 
Exchequer bonds amounted to £552,016. 2s. 6d., equal to 4-42 per cent. 
on the total amount receivable from the Postmaster-General under tho 
award, and 5-90 per cent. on £9,352,698, payable by him in Exchequer 
bonds. The loss represents 14-8 per cent. on the amount of the deferred 
stock. The expenses of the arbitration proceedings and liquidation 
came to 1-32 per cent. of the total amount realised. 

PENARTH ELECTRIC LIGHTING & TRACTION CO. (LTD.)—After pro- 
viding for debenture interest, and transferring £500 to renewals fund, the 
accounts for 1913 show that the credit balance of £29 brought forward was 
reduced to £11. | 

REASON MPG. CO. (LIMITED AND REGUCED).—<A petition for the 
confirmation of the proposed reduction of the capital of this company 
from £37,553. 8s. 6d. to £23,647. 15s. will be heard by Mr. Justice Astbury 
on June 30. 

UNIVERSAL CHEAP CABLES (LTD.)— An extraordinary general meeting 
was held on Tuesday to consider a resolution : '' That the company has 
heard. with satisfaction that the directors, other than those concerned, 
have in tlie name of the company and on its behalf, finally released the 
directors acting on Jan. 10, 1913, from all liability in respect of the 
transaction with the City & Investment Trust, on that date, and hereby 
approves such release on the terms obtained for the company." The 
chairman (Mr. J. Wallington) read the opinion of counsel, and explained 
the position. Owing to the inability of the company's experts to perfect 
the receiver in the company’s apparatus, the trust was unable to fulfil 
its obligations. Subsequently, the validy of the transaction was chal- 
lenged. ‘The directors concerned were not satisfied with their position, 
and, being large creditors as well as shareholders, offered to release debts 
due by the company to them to the amount of £2,627, and to procure 
the relcase of other debts to the amount of £485 in return for a full and 
final release by the company of all claims arising out of the transaction. 
They acted throughout in what they believed to be the best interests of 
ie company, and he was satistied that they acted disinterestedly. 
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NOTES. 
eee 
The National Physical Laboratory. 

Last Friday the annual inspection of the National 
Physical Laboratory took place, when a number of visitors 
had the opportunity of seeing the work that is b>ing carried 
on there. Elsewhere we give an abstract of the annual 
report of the Executive Committee, and in subsequent 
issues we hope to deal with other matters relating to the 
affairs of the laboratory which find a place in the yearly 
volume of work done. The interest in the report is partly 
financial and partly technical. From the financial point of 
view it will be seen that the position is bv no means satis- 
factory, for at present the funds scem to be quite inadeqvate 
to permit the Committee to carrv on the national work 
entrusted to them, and the Royal Society finds itself in the 
unhappy position of possibly having to meet a loss on the 
next vears working of the Laboratory. Further, the 
Society has to guarantee an overdraft at the bank up to 
£3.500 to provide working capital. This state of affairs 
naturally gives rise to some anxiety, and it appears to us 
that the Roval Society, which is by no means a wealthy 
body, should not be expected to play a role of this kind. 
The Government should surely see to it that an Institution 
such as the National Physical Laboratory is possessed 
of sufficient funds to deal with work of a national character. 
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Fro the electro-technical point of view there is so much 
of interest in the annual report that we can only refer to a 
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few of the items. The lengthy investigation carried out by 
Mr. F. E. SMITH on the absolute measurement of resistance 
has been brought to a termination, the result being that the 
length of the mercury column at 0°C. having a resistance of 
1 ohm is 106-245 cm., as compared with that of 106-300 cm., 
the figure adopted for the international ohm. It is interest- 
ing to notice how many measurements bv well-known 
observers in the past (for example, LORD RAYLEIGH in 1882, 
Dr. GLAZEBROOK in the same year, Lorp RAYLEIGH and 
Mrs. Sipawick in 1883, WIEDEMANN in 1885, and others) 
approximate closely to this figure. If the International 
Conference on Electrical Units and Standards had been in 
possession of the present result they might, perhaps, have 
adopted the figure 106-250 as a commercial figure instead of 
106-300, thus having, as far as we are aware, a practical 
figure almost in exact agreement with the theoretical figure. 
Another investigation at the Laboratory is that on standard 
cells, which still provide points for examination. The 
present investigation has been carried out in order to explain 
the hysteresis phenomenon. It was thought that this was 
due to hydrolysis. The subject is somewhat complicated, 
and it seems that we must look to a future report for its final 
elucidation. An investigation of greater engineering 
interest is that upon the heating of buried cables, which has 
been put in hand at the instigation of the Research Com- 
mittee of the Institution of Electrical Engineers. A 
number of observations are about to be made on the net- 
works of 11 towns, both during the winter with the normal 
load and during the summer with a special testing load. 
The results so obtained should provide a good deal of useful 
information. But, it must be again insisted, all this can 
not be done without adequate financial support. 
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The "All-Electric" Dock at Hull. 

To anyone who knows the advantages derivable from the 
use of the electric drive it has long been obvious that dock- 
side machinery is a tvpe of plant to which this drive can be 
very efficiently applied. Curiously enough, dock machinery 
is one of the last for the driving of which the electric motor 
has been employed. This is to a great extent due to the 
intense conservatism of the dock engineer, who has been 
known, in the course of controversial correspondence, to 
maintain that a seli-contained steam crane or a hydraulic 
lock gate worked through long lengths of piping is, and 
must be, more efficient than electrically-worked machinery 
supplied from a zentral source. This state of ignorance 
should gradually become enlightened, but progress has 
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been slow, so that. while electrical machinery is being used 
for more or less subsidiary purposes in a number of docks 
throughout the country, we think we are correct in stating 
that the new dock at Hull, which has been built jointly by 
the North-Eastern ar.d the Hull & Barnsley Railway Com- 
panies, is the first in this country to be electrically operated 
throughout. This dock is to be opened by H.M. THE Kino 
to-day, and, as will be seen from the description which 
appears on another page of this issue, it is furnished with a 
variety of electrical equipment which we hope will in future 
play its proper part in maintaining the position of the city 
of Hull as one of the premier ports of this country. 
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Tue fact that His Masesty has consented to open the 
dock will bestow upon its various features a publicity which 
it would not otherwise have received in the columns of our 
daily contemporaries, and we hope that the enterprise of 
the railway companies concerned in making what is only 
at this late date à new departure will not be without its 
due recognition, and will, moreover, induce other dock 
authorities to follow their enlightened example. In our 
opinion, the Hull dock authorities deserve congratulation 
on another score, for not only is the dock equip ment itself 
electrically driven, but the necessary energy is ob‘ained 
from the mains of the Hull Corporation. Mr. H. BELL, the 
city electrical engineer, has gone very thoroughly into the 
question, and has been able to formulate a scheme of supply 
which should be equally satisfactory to the Corporation and 
to the dock authorities. Special feeders have been laid, 
a special sub-station has been erected, and we have no 
doubt.that a special price has been quoted. In this way 
the dock authorities have been saved capital expenditure 
on generating plant and buildings, while it is probable that 
they are able to buy their energy as cheaply as, or more 
cheaply than, they could have generated it. We hope that 
the example of the Hull New Joint Dock authorities in this 
respect will be followed by other large power users, who, 
unfortunately, have lately shown a tendency to instal 
their own generating plant. 
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Telephone Improvements. 


THERE is one feature which distinguishes telephone 
operation in London from that of most other large centres 
in this country. This statement, it may be mentioned, 
does not take into account the troubles which we believe 
do so much to disturb the PosTMASTER-GENERAL S post- 
prandial enjoyment but refers to the fact that a very 
large percentage of the telephone traffic in the metropolis 
is transacted over junction lines connecting the various 
exchanges—z.e., a subscriber more often wants a number on 
another exchange than on his own. This factor leads to 
special engineering difficulties which, it will be remembered, 
Mr. AITKEN, in a recent Paper before the Institution of 
Electrical Engineers, showed possible ways of overcoming. 
On another page of this issue Mr. J. BAUMANN discusses the 
same subject, prefacing his article with the remark that the 
usual procedure is to handle this most important part of 
the whole service in an exceedingly primitive, costlv and 
inefficient way. This we can well beheve, for p 
adjectives are generally applicable to every phase of our 


present telephone service. He proposes to overcome these 
disadvantages bv the employment of an order wire system, 
whose essential feature is that for cach group of A opera’ ors, 
and the corresponding B operators, a common set of pairs of 
continuously-moving switches is provided, each pair of 


| which may be used by an A operator to seek automatically 


a free B operator, and to indicate automatically a free 
junction line. We shall hope to sce this arrangement 
experimented with, and, if found satisíactory, employed 
in the British Post Office, where any method of speeding up 
the obtaining of calls is to be welcomed. 

—- 

No large business organisation is nowadays complete 
without some svstem of intercommunicating telephones 
between the various departments. Some firms use an 
extension of the Post Office system, with a special sub- 
exchange on the premises. Others instal an entirely 
separate set of telephones for communicating between 
departments, and leave the main system free for outside 
calls. For these purely intercommunication purposes an 
automatic system is usually adopted, and we describe one 
of these in our present issue. The Tumer-Dictograph 
system possesses several advantages over the ordinary 
automatic arrangement. In the first place, the usual 
mouthpiece is eliminated, and conversation is carried on 
with the speaker standing or sitting several feet away from 
the instrument. To move a small key and pick up the 
receiver are all that is necessary to effect connection with any 
department. For the master station, which is designed for 
the use of the executive head of the firm, it is not even 
necessary to lif; the receiver, as the voice is reproduced from 
a loud-speaking receiver so that it can be heard several 
feet away. The ease and convenience with which a con- 
versation can be carried on with this system represents a 
distinct advance in intercommunication telephones. As 
may be guessed from the description of the system, it 
originates from the United States, and shows the value that 
is placed by Americans on the efficiency of works organisa- 
tion and time-saving devices. 
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Operation and Maintenance of Electric Motors.—A Paper 
was recently read on this subject by Mr. E. F. Butler before the 
Junior Institution of Engineers, in which it was stated that to 
get the best results the upkeep of the plant should be con- 
sidered before it was installed. "The points to which special 
attention should be paid were suitability to the requirements, 
accessibility, the use of the smallest possible number of different 
sizes of motors, and standardisation in every possible way, so 
that the number of spare parts and replacements which had to 
be kept in stock might be reduced to the utmost. With regard 
to the choice of motors and their control gear, the author 
enumerated the constructional features which should be found 


in a good machine, and gave a series of practical hints for 
remedying faults in existing installations. 


Cable Interruptions. Date of Interruption. 
Latakia—Palura ..........ccsccssecssecesccccsssssenees May 26, 1910 
Scalanuova—Samos ............ EON April 21, 1912 
Marmariza—Rhodes ............... SCIRE: ee. April 21, 1912 
Poulocondore—Pontianac ......... EEEO tai fe . July 5, 1912 
Jamaica—Colon sn June 9,1913 
Cape St. James— Poulocondore..................... Dec. 7,1913 
Habes ru" Feb. 15, 1914 

ayenne—Salinas oo... ces ccccscceccccccceccececees May 26, 1914 
Madagascar—Riunion Leserreise June 23, 1914 
Mauritius—Réunion ............00000..............., June 23. 1914 
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Gift to East London College.—It was announced at a 
meeting this week of the Council of the East London College 
that the Court of the Drapers’ Company had resolved to defray 
the cost of the erection and equipment of the new chemical 
laboratories of the college. The cost will amount to approxi- 
mately £15,000, and it is hoped that the laboratories will be 
available for the use of students at the beginning of the new 
session in October next. 

Hundred-Ton Electric Cranes.—Two 100-ton cranes, which 
will cost nearly £400,000, are being installed at the new coal 
docks of the Hocking Valley Railroad Co., and will form 
one of the most important docks on the Great Lakes. Accord- 
ing to the * Mining and Engineering World," two 75 kw. 
envines and generators will supply power to these cranes, 
which will be capable of lifting direct from the tracks a coal 
truck of 100-ton load and emptying it into the hold of a vessel 
at the rate of about one car per minute. 


Royal Engineers (T.F.)—Lieut. Wm. MacLean has resigned 
his commission in the Scottish Airline Signal Company, 
Scottish Command Signal Companies, Royal Engineers ; Lieut. 
Chas. F. R. N. Weston has resigned his commission in the 
Southern Airline Signal Company, Southern Signal Companies, 
Royal Engineers ; Lieut. Thos. T. Manwaring has resigned his 
commission in the Electric Lights Company, Kent (Fortress) 
Engineers, Royal Engineers. Joseph Chas. Anner has been 
appointed Second-Lieutenant in the Electric Lights Com- 
panv, Cornwall (Fortress) Engineers. 


Meters Approved by the Board of Trade.—On June 19th 
the Board of Trade approved the construction and the means 
provided for fixing and connecting the following meters :— 

The Siemens-Schuckert Unit Meter Type W3, for measuring electrical 
energy supplied on the two-wire single-phase a.c. system at frequencies not 
less than 40 nor more than 60 per second, provided the meter be constructed 
as described in specification and drawings H.272 and in accordance with 
pattern meter 1,283,942. 

The Electrical Co. (Ltd.) d.c. watt-hour meter Type L.Ra. for measur- 
ing electrical energy supplied on the constant-pressure c.c. system, pro- 
vided such meter be constructed as described in specification and drawings 
H.8086 and in accordance with pattern meter 895,500. 

Extraction of Benzine from Coal.—A new electrical process 
for extracting benzine from coal has recently been invented by 
à Swedish engineer, Mr. Vidstrand, of Stockholm ; the costs of 
manufacture are said to be considerably lower then those with 
the methods now employed, and the product is stated to be as 
good as any other fuel for motor cars. According to the 
" Engineer " the process has been patented in eighteen countries 
and the inventor is carrving on negotiations with a group of 
Norwegian financiers with the view of disposing of the patent 
rights for Norway. It is the intention to form a company for 
the purpose of erecting a large factory in a suitable place, 
where sufficient energy is available for carrying on the manu- 
facture on a large scale. 


Imperial Posts and Telegraphs.—Sir J. Henniker Heaton, 
who has been resting on his laurels for quite an unusual period, 
Is again on the warpath. His latest suggestion is the appoint- 
ment of an Imperial lcstmaster-General to handle the 
different sets of postal and postal-telegraph problems that 
come up for solution from time to time in as many different 
parts of the British Empire. Sir John is entitled to all the 
credit of this proposal which is quite ¿ure to appeal to the 
Dominions, the Commonwealth, India and the many other 
political adjuncts of the Empire. We are told that amongst 
the many misdeeds, failures, shortcomings ard other delir- 
quencies of past and present Postmasters-General, the most 
egregious has been in connection with the submarine cable 
services, “ which they have allowed a small combination of 
astute speculators to acquire and control for their own profit 
and to the detriment of the Empire `! It does not take long, 
When Sir J. Henniker Heaton takes up his pen, for him to 
destroy any good impression his struggle for the millennium 
may engender. The British public is in a position to judge of 
his qualifications for criticising the cable telezraphie position 
by the above statement, which is as untrue 2s it is ur generous. 
We never can understand how Sir J. Henniker Heaton ard his 


statements and proposals can be taken seriously ; we have 
always urged that his thunder is borrowed thunder, and his 
pyrotechnies, like damp squibs, always fail to go off. His 
latest effort is certainly in this category. He has a positive 
genius for ignoring the facts as well as the factors. His latest 
directions to Europe in general and the United Kingdom in 
particular regarding postal matters strike us as quixotic, hig, 
treatment of the submarine cable position as absurd. He 
juggles with figures in a manner that leaves us bewildered and 
unconvinced. His airy proposals in regard to the domestic 
affairs of other countries, if they originated from anyone but 
a free lance, might fairly be dubbed impertinent. We may, 
perhaps, ask why the “ wireless situation,’ has escaped the 
abnormal vigilance of this giddy reformer. 


New Submarine Telegraph Cable.—The African Direct 
Telegraph Co. invited a party to Enderby's Wharf, Greenwich, 
on Friday last, to inspect the coiling on board th: c.s. "Colonia" 
of the renewal cable for the company’s Sierra Leone-Seccondee— 
Accra section. This cable has been manufactured at the works 
of the Telegraph Construction & Maintenance Co., at Green- 
wich. The " Colonia " sailed from the Thames on Wednesday 
last to lay this cable. A party numbering nearly 70 left 
the Old Swan Pier, Lordon Bridge, for the * Colonia," and 
were received by the Hon. A. G. Brodrick and Mr. H. E. Plank 
on behalf of the African Direct Co., and by Mr. F. R. Lucas, 
Mr. Willoughby Smith, Mr. C. W. Clarke, Capt. H. Woodcock and 
Capt. Victor Campos, R.N.R. (in command of the ^ Colonia ") 
on behalf of the Telegraph Construction & Maintenance Co. 
The company included Mr. and Mrs. George Ward, the Hon. 
5. and Mrs. Marsham, Mr. W. H. Burman and many others 
closely connected with the work of submarine telegraphy. 
The visitors were much interested in witnessing the reception 
end coiling of the cable on board and in the subsequent inspec- 
tion of this the largest cable-laying and repairing vessel in the 
world. The cable taken on board was 1.050 nauts in length, 
comprising 17 nauts type AA for shore ends, 10 nauts type E 
for shallow water, 193 nauts type B for deeper water and 830 
nauts tvpe D for deepest water. The renewal cable is in- 
tended for deeper water than that in which the cables it dis- 
places is laid. It will connect with the Western Company's 
svstem at 5t. Vincent (Cape Verde Islands), and extending along 
the coast to Bonny (Nigeria), will touch at St. Iago (Cape 
Verde Islands), Bathurst, Sierra Leone, Seccondee, Accra and 
Lagos. In conjunction with the cables of the submarine 
system of the Associated Telegraph Companies the section now 
to be renewed forms the third route to South Africa. Tea was 
afterwards served on the “ Colonia " to the strains of the band 
of the Ist Battalion Duke of Cambridge's Own (Middlesex 
Regiment) from Woolwich. The weather was fine but thundery 
until the departure of the party from the ‘‘ Colonia," but no 
inconvenience was experienced from the downpour which 
followed while the return journey was being made. 


Systems of Charges for Energy.—In a recent issue of the 
“ Electrical World" there appeared a letter from Mr. L. C. 
Tomlinson on this subject. It is pointed out that the methods 
of charging for electrical energy fall into two classes, the un- 
measured and the measured systems. The unmeasured system, 
as a general rule, wholly ignores all elements of cost, and 
allows " expediency " to be the ruling principle. Expediency 
may be a satisfactory principle to use as a basis for a system of 
charges while the supply company is developing a new 
service. but, on account of its perverting nature, it has no justi- 
fiable right to be used principally afterwards as the base if the 
system 1s to be equitable to the consumer as well as to the 
supply company. All the measured systems of charges 
recognise as a base one or more of the three elements of cost, 
namely, the demand of energy (maximum rate of consumption). 
the quantity (consumption), and the time at which the demand 
is mide and th» quantity of units taken. There are seven 
appareatly fundamen ‘al svstems of charges which have as a base 
one or mor? of the three elements. These seven systems can be 
divided into three classes: Monadic, which involves measure- 
ment by only one of the fundamental units, either demand. 
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quantity or time; dyadic, which involves measurement by 
two of the fundamental units ; triadic, which involves measure- 
ment by all three of the fundamental units. Mr. Tomlinson 
proceeds to show that the first may be equitable but at the 
same time may do a great injustice to the consumer or to the 
supply company if the system has as a base one of the elements 
of cost, which enters only in a minor degree into the cost of 
supplying the service and ignores a dominant element. The 
dyadic system approaches the true cost of supplving the con- 
sumer, but is liable to be faulty in the same way as the monadic 


LI 


system. The triadic system is in reality the only complete 
system of charging because it considers every element of cost. 


Birthday Honours.—The King's Birthday Honours List 
this year contains the following names, which will be familiar 


to our readers :— 

New Barox.—Sir Leonard Lyell, 
Natural Science at University College, Wales. 
Liberal member for Orkney and Shetland from 1885 to 1900. 

New Baronets.—Sir Joseph Beecham, Chairman of the Electricity 
Committee at St. Helens. 
at Birmingham as one of its representatives. l 

Sir John Williams Benn, the leader of the Progressive Party of the 
London County Council, of which he was Chairman in 1904. He was 
brought in contact with electrical interests during the many years he 
was connected with the Highways ('ommittee, and played a prominent 
part in the contr versy which took place over the installation of the 
« G.B.” surface e ntact system of tramways in the Bow Road. 

K.C.B.— Richard. Augustine Studdert Redmayne, Chief Inspector of 
Mines under the Home Office. 

K.C.M.G.—Lieut.-Col. George Lancelot. Eyles, M.Inst.C.E., Consulting 
Engineer for Railways to the Crown Agents for the Colonies. 

New KNiaonTS.— Wilmot Parker Herringham, M.D., F.R.C.P., Vice- 
Chancellor of London University and the author of many works on 
medical subjects. l 

John Francis Claverton Snell, the only representative of the electrical 
profession in the Honours List. Mr. Snell is one of the partners in the 
firm of Preece, Cardew & Snell, consulting engineers, and is President- 
elect of the Institution of Electrical Engineers. He was formerly borough 
electrical engineer at Sunderland, during which time he was responsible 
for the extension of the Dunning-street station from 750 H.P. to 5,000 H.P. 
and also for the design and construction of the Hylton-road station, 
which will eventually hold 20,000 H.P. Mr. Snell played a prominent 
part on behalf of the Government in the telephone arbitration with the 
National Telephore Co. and was joint consulting engineer to the London 
County Council for their two bulk supply schemes in 1905 and 1907. We 
hope that this hon ur shows that the Governm n. is a vakening to th: 
value of the el. ctrical * ngineer. 

Albert H. Stanley. Managing Director > Un 
Railways Company and of the London General Omnibus Company. 
.spent 12 years as manager of American electric railways. 

KxiouT BAcgELoR.— Douglas Mawson. the famous Antarctic explorer. 
He is a lecturer in mineralogy and petrology at Adelaide University. 


B.A., formerly Professor of 
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‘Current Topics. 
Subjects of current interest dealt with in this issue include 
the following :— 


Messrs. J. H. Meacock and H. Riley contribute an article on 
* Experiments on Ewing s Hysteresis Tester ” (p. 494). 


We describe the electrical equipment of the New Joint Dock at 
Hull which is being opened by H.M. the King to-day. All the 
machinery at this dock is electrically operated (p. 480). 


An article on the " Science of Electro-Cardiography ` 
-on p. 485. 

Qur telephone section contains articles on " The Order Wire 
Service in Large Telephone Plants," by Mr. J. Baumann (p. 488), 
and on `“ The Turner Dictograph Telephone System " (p. 490). 


appears 


An account of the annual report of the National Physical Laboratory 
appears on p. 478. f 

Our Leading Article deals with * Tariffs and Other Matters " 
(p. 492). 

Extracts from the Report of the Incorporated Municipal Electrical 
Association are given on p. 498. 

( OM pat n Ves Meetin Js and He ports. — Meetings of the following com- 
panies are reported : Bombay Electric Supply & Tramways Co 
Globe Telegraph & Trust Co., India Rubbez, Gutta Percha & Tele. 
graph Works Co. and New Transport Co. The directors reports 
abstracted include N MON ETT NC ME aas 
Tr i A RES those of the General Electric Co., Marconi Inter- 
ational Marine Co: i cheeks Mee katate qa RU 
n ee bd nmunication Co. and Victoria Falls & Transvaal 
Power Co. (pp. 900 and 510). 


He sat in Parliament as , 


He attended the recent I.M. E... Conference ( 


APPOINTMENTS VACANT AND FILLED. 


A laboratory assistant is required by a large electrical manufac- 
turing firm in the Midlands for experimental and research work. 
See advertisement. 

A manager is wanted for manufacturing and commercial depart- 
ments of a conduit, tubes and fittings firm. See advertisement. 

An assistant telegraph engineer is required by the Gold Coast 
Government. Salary £400, with free single quarters or allowance 
of 5s. a day. Applications to Messrs. Preece, Cardew & Snell. 8, 
Queen Anne's Gate, Westminster, S.W. See advertisement. 

An advertiser requires an assistant tester with experience of a.c. 
and d.c. machines. 


Applications are invited for the Chair of Physies at Birminzham 
University, vacant by the death of Dr. J. H. Poynting. Stipend 
£750 a year. Applications by Oct. 15 to the Secretary. 


London County Council invite applications for the following 
positions (vacant in September) at the L.C.C. Hackney Institute, 
Dalston-lane, N.E.: Visiting teacher of electric wiring, for two 
evenings a week, at 10s. 6d. an attendance ; assistant visiting teacher 
in electrical engineering, for two evenings a week, 7s. 6d. an atten- 
dance: and a visiting teacher in electrical engineering, d.c. and a.c., 
for three evenings a week, at 12s. 6d. an attendance. Applications 
are also invited for the position of assistant visiting teacher of elec- 
trical engineering at the L.C.C. Shoreditch Technical Institute 
Pitfield-street, N., for four evenings a week, at 7s. 6d. an attendance 
Applications on forms to be obtained from the Education Officer, 
L.C.C. Education Offices, Victoria Embankment, W.C., by June 27. 

A science master, to teach experimental physics and chemistry, 
is required for Egyptian Government Schools. £359 per annum. 
Applications to Mr. A. H. Sharman, care of The Director, Egyptian 
Educational Mission, 28, Victoria-street, London, S.W. 

An assistant is wanted in the engineerinz department of the 
Northern Polytechnic Institute, Holloway, London, N. Commenc- 
ing salary £150. Application forms from the Secretary. 

Shanzhai Municipal Council require an assistant storekeeper for 
their electricity department. Commencing salary 160 taels per 
month (about £21), rising to 180 taels (about £23. 123. 6d.). Appli- 
cations to Messrs. Preece, Cardew & Snell, 8, Queen Anne's Gate, 
Westminster, S.W., by July 2. 


Maachestez Electricity Committee have promoted Mr. W. Dundas 
to the position of resident engineer at the Dickinson-street and 
Bloom-street e'ectricity stations, in succession to Mr. F. H. Whysall, 

acently appointed chief electrical engineer at Greenock. Mr. E. 
Atkinson and Mr. J. H. Niven were selected out of 74 competitors 
for appointments as shift engineers at Manchesier. 

Messrs. Frost, Sowerby and Padden have been engaged in the places 
of two charge engineers and one junior engineer, respectively, who 
have resigned their positions with Willesden Council. 


INSTITUTIONS AND SOCIETIES. 


Royal Society.—At a meeting of the Royal Society held yesterday 
the Papers read included the following: "' Attempts to Produce the 
Rare Gases by Electric Discharge," by Mr. T. R. Merton; ` The 
Analysis of Gases after Passage of Electric Discharzes," by Mr. 
O. C. G. Egerton; " The Variation of Electrical Potential Across 4 
Semipermeable Membrane,” by Prof. F. G. Donnin, F.R.S., and 
G. M. Green; “The 27-Day Period in Magnetic Phenomena.” by 
Dr. C. Chree, F.R.S. ; " Electrification of Water by Splashing and 
Spraying ” by Mr. J. J. Nolan; " Effect of Pressure upon Are 
Spectra, No. 5," by Mr. W. G. Duffield ; and ” On the Measurement 
of Alcernating Eleetrie Currents of High Frequency," by Messrs. 
A. Campbell and D. W. Dve. 

Royal Society of Arts.— The Council have awarded the Societys 
silver medals to the following authors, amongst others, of Papers 
during the session 1913-14: Mr. W. R. Ormandy, for his Paper on 
" Motor Fuels, with Special Reference to Alcohol”; and to Sir 
R. W. Perks, Bt.. for his Paper on “ The Montreal, Ottawa and 
Georgian Bay Canal" 

The annual meeting of the Society was held on Wednesday last, 
for the re-clection of the Council, the recei pt of the Council's report, 
and other business. H.R.H. the Duke of Connaught was re-elected 
president. A new by-law was adopted authorising members of the 
Society to call themsolves Fellows. Since its foundation in 1754 
the Society his consisted of membezs only; but as most of the 
younger societies use the term Fellow, many members of the Society 
have expressed a wish that this title should a';o be used by members 
of the Roya! Society of Arts. 
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Physical Society of London.—Last Saturday the Physical 
Society held a meeting at Cambridge. A party of about 100 
travelled from London, and proceeded to the works of the Cambridge 
Scientific Instrument Co. After inspecting the works, the members 
and their friends were entertained by the Company at a luncheon in 
the Hall of St. John’s College. Among those present were Sir J. J. 
Thomson (President) and Lady Thomson, Sir J. M. Davidson, Sir 
Oliver Lodge, Prof. and Mrs. Bumstead (of Yale), Mr. and Mrs. H. 
Darwin, Mr. W. Duddell, Prof. A. S. Eddington, Prof. A. Liljestrom 
(of Stockholm), Prof. and Mrs. E. W. Hobson, Dr. J. A. Harker, 
Prof. C. H. Lees, Dr. G. D. Liveing, Major W. A. J. O'Meara, Prof. 
O. W. Richardson, Dr. A. Russell, Dr. and Mrs. C. Searle, Prof. T. 
Mather, Prof. and Mrs. S. P. Thompson and Miss Thompson, Dr. 
R. M. Walmsley, Prof. J. Wertheimer, Mr. and Mrs. R. S. Whipple 
and Mr. C. T. R. Wilson. 

The PRESIDENT, in expressing the thanks of the Society for the Com- 
pany's hospitality, called attention to their excellent work and to the 
part they played in putting into a commercial form the crude ideas of the 
pure physicist in developing new instruments. Mr. Horace Darwin, 
Chairman of the Company, in responding, remarked that they aimed at 
turning out not only well finished instruments but instruments that 
would last owing to good design. He humorously expressed satisfaction 
that his great grandfather had not been elected a Fellow of St. John s, for 
this distinction in those days militated against the married estate, and 
thus in all probability '' The Origin of Species " would never have been 
written, and he himself would not have Een Chairman of the Cambridge 
Scientific Instrument Co. In referring to the President of the Society, 
Mr. Darwin called attention to the remarkable succession of professors at 
the Cavendish laboratory, namely Clerk Maxwell, then Lord Rayleigh 
and now Sir J. J. Thomson. He concluded by thanking the Master and 
Fellows of St. John’s College for permitting the lunch to be held in the 


of English and Foreign Sections," by Mr. F. Bland. At 3 p.m. cars 
leave the Central Station for Jesmond Dene, where the Lord Mayor 
will entertain the delegates at a garden party, followed by a banquet 
at 7:30 p.m. at Tilleys Rooms, Market-street. On the Friday, at 
10:30 a.m., a meeting will be held at the Connaught Hall, where the 
following Paper will be read and discussed: “ Rail Joints, their 
Construction and Maintenance," by Mr. R. Humphries,” and “ Town 
Planning," by Mr. J. A. Brodie. At 2:15 a start will be made from 
Newcastle Quay for a river trip to Tynemouth, where the delegates 
will be entertained to tea by the Tyneside Tramways & Tramroads 
Co. At 9 p.m. the congress will be concluded with a supper and 
dance given at Tilley’s Rooms by the Northern General Transport 
Co. and the Gateshead, Tynemoutl. and Jarrow Tramway Cos. 

Aeronautical Society.—The Council of the Aeronautical Society “of 
Great Britain announce that they have awarded the Society's gold 
medal to Prof. G. H. Bryan, F.R.S., for the great services he has 
rendered to aeronautics by his development of the theory of the 
stability of aeroplanes. 


EDUCATIONAL NOTE. 


University of Manchester.—In the faculty of science, complete 
courses of study, extending over three years, are arranged for the 
university degrees in civil, mechanical and electrical engineering. 
There are well-equipped laboratories, and facilities are given for 
experimental and research work. The session commences on 
October 8th. Particulars of the courses may be obtained from the 
Registrar. 


Photo by Stearn, Cambridge. 


THE PHYSICAL SOCIETY OF LONDON AT CAMBRIDGE. 
LUNCHEON GIVEN BY THE CAMBRIDGE SCIENTIFIC INSTRUMENT Co. IN THE HALL oF ST. JoHN’S COLLEGE. 


At the middle table are seen Sir J. J. Thomson (President), Sir Oliver Lodge on the left, Mr. Duddell on the right and Mr. Horace Darwin at 
the far end. At the left-hand table are seen Dr. G. D. Liveine. with Prof. S. P. Thompson opposite, 


Hal. After a reply by Dr. G. D. Liveing. the members visited some of 
the Colleges and proceeded to the Cavendish Laboratory, where Sir J. J. 
homson read a Paper on the ‘Production of Very Soft Röntgen 
Radiation by the Impact of Positive and Slow Cathode Rays”; and Mr. 
. W. Aston read a Paper on the “ Homogencity of Atmospheric Neon." 
This was followed by tea, by invitation of Sir Joseph and Lady Thomson, 
"is experimental demonstrations in the laboratory. Our photograph 
Sows the company at luncheon in the Hall of St. John's Col’eze. 
Tramways and Light Railways Association. — The official programme 
of the Tramways and Light Railways Association Congress, which is 
to be held at Newcastle-upon-Tyne on Thursday and Friday, July 16 
and 17, has been issued. The Congress will be opened on the Thursday 
"i 10 a.m. at the Connaught Hall, Blackett-street, by the Right Hon. 
the Lord Mayor of Neweastle-upon-Tyne. At 10:30 a.m. the follow- 
Ing Papers will be read and discussed: “ Some Features of New- 
castle Corporation Tramways,” by Coun. R. Mayne (vice-chairman 
ed ramways Committee); “ Tramway Experiences in Brazil," 
Y lr. H. M. Sayers; and “ Standard Tram Rails: a Comparison 


ARRANGEMENTS FOR THE WEEK. 


| TUESDAY, June 30th. 


WIRELESS SocrETY OF LONDON. 
$ p.m, Meeting at the Institution of Electrical Engineers, Victoria 
Embankment, London, W.C. Paper on the “ Production of 
Continuous Waves by High Frequency Dynamo Machines,” 
by Mr. Basil Binyon. 


LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Licut.-Col. H. M. Lear. 


The following orders have been issued :— 


From Monday, 29th June, to a date in October which will be notified later, 
Headquarters will be closed for drill purposes. Headquarters will be 
opened daily for the transaction of regimental business from 10 a.m. 
till 4 p.m., except Saturdays, on which days they will be opcn from 
10 a.m. till 12 noon. Headquarters will be closed for all purposes on 
August 3 and 4, 1914. 
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NATIONAL PHYSICAL LABORATORY. 


The report of the Executive Committee of the National 
Physical Laboratory for the 15 months January 1, 1913, to 
March 31, 1914, which was approved at the meeting of the 
General Board on Friday last has now been issued. We give 
below those portions of the report which are of general or 
electrical interest. 


In consequence of the rapid increase in the work done for Government 
Departments, whose accounts are made up to March 31st in each year, 
it was found convenient, as stated in the report for 1913. to alter the 
Laboratory financial vear so as to run from April Ist to March 3ist. This 
change has been made this year, and the following report therefore covers 
15 months’ work. In order to effect the change, the accounts for the 
three months—January 1, 1913, to March 31, 1913—were audited 
separately, and the annual accounts now presented to the Board cover 
in two parts the three months to March 31, 1913, and the year from 
April 1, 1913, to March 31, 1914. 


and Sir David Gill, all of whom were members of the Board, to the retire- 
ment of Sir A. Geikie from the presidency of the Royal Society, and to 
the resignation of Sir A. Riicker owing to ill-health. Reference is also 
made to the opening of the new building on June 26, 1913.* 

In the last report reference was made to the work of the Funds Com- 
mittee, which, under the chairmanship of the late Sir William White, was 
instrumental in raising money for the building and equipment. The 
sum contributed in response to their appeal for an equipment fund of 
£5.000 has been £4,959. 5s., and in addition to this a sum of £1,050 has 
bcen paid out of income towards the necessary expenditure involved in 
fitting the buildings, including the Wernher Laboratory, for the work, 
and in the transference of the test work from Kew to Teddington. The 
cost of certain additional items of equipment which must be met in the 
immediate future will fall on the income for 1914-15, unless a considerable 
addition is made to the Equipment Fund, and the Committee confidently 
appeal to the supporters of the Laboratory for further help. The cost 
of the new building. including fixtures and permanent fittings, has been 
£20,004, while £5,250 has been spent on equipment, the transference of 
the Kew work, and alterations and additions to the power supply, &c., 
necessitated by the increased demand. In addition to this, out of the 
£1,000 contributed by the Goldsmiths’ Company to the Equipment Fund, 
and acknowledged in last year's report, a sum of £750 has been allocated 
to the equipment of the Wernher Laboratory. "The Committee have 
given careful consideration during the past vear to the general tinancial 
position of the Laboratory, referred to in the report for 1912. "The 
Laboratory has grown in a remarkable manner since. 1904. when the 
grant in aid was last revised, and funds which were then barely sufficient 
to permit the Committee to carry on the national work entrusted to them 
are now quite inadequate, while the fact that any deficit in the annual 
account must be met by the Royal Society is one which must cause great 
anxiety in view of the large sums involved. ‘The Society also has to 
guarantee an overdraft at the Bank up to £3,500 to provide working 
capital. At their meeting in April, 1913, the matter engaged the atten- 
tion of the General Board, and a resolution was passed pointing out the 
importance of maintaining a close connection between the Royal Society 
and the Laboratory and expressing the opinion that the former should be 
relieved from the serious financial responsibility which has devolved on it 
owing tothe growth of the Laboratory. The Board therefore recommends 
that the Treasury should be approached with a view to arriving at some 
satisfactory financial arrangement in the future which will relieve volun- 
tary workers from the monetary responsibilities they are obliged, under 
present conditions, to incur, in carrying on an institution of acknowledged 
and great public utility, and to this end it is prepared, should the Council 
desire it, to co-operate with the Council of the Royal Society by attending 
as parb of a deputation to the First Lord of the Treasury, or otherwise. 
The resolution was sent to the President and Council, and was followed 
by à memorandum drawn up by the Executive Committee, stating clearly 
the financial position and expressing the opinion that in order to carry 
out the work effectively and permit of the development immediately 
called for, the annual grant should be raised from £7,000 to £12,000. 
This sum, however, includes no provision for securing the Royal Societ y 
against loss in case of a deficit, or for providing the working capital which 
is absolutely necessary to carry on the Institution. — 1t will be remembered 
that the President and Council undertook the responsibility for the 
control of the Laboratory at the request of the Lords Commissioners of 
the Treasury in consequence of the public demand for its institution, 
which led to the appointment of Lord Rayleigh’s Committee. It was 
felt, therefore, that before any representation was made to the Govern- 
ment that further funds should be provided, it should be manifest that 
there was a demand on the part of institutions benefiting by the work of 
the Laboratory for its extension, and more free development. The 
matter was brought before their respective Councils by the representa- 
tives on the General Board of the six technical societies named in the 
oviginal scheme of organisation, and the Committee were informed that 
resolutions had been passed and transmitted to the President and Council 
by each of these societies in favour of action on the part of the Roval 
Society, and promising the cordial support of the respective Councils. 
Accordingly a committee has been formed consisting of representatives 
of the Royal Society and these societies to consider the form this action 


* Sec Tus ELECTRICIAN, Vol. LXXI., p. 483, June 27, 1913. 


should take, and to prepare a scheme for submission to the President and 
Council. 

The Committee are able to report marked progress in the work of the 
Laboratory during the year. The test work, so long carried out at the 
Kew Observatory, has all been transferred, and an account is given in the 
Departmental Reports of the arrangements which have been made for 
its continuance at Teddington. Two rooms in Bushy House formerly 
occupied by the Optical Division were assigned to the thermometry work. 
In the one the testing of ordinary meteorological thermometers and other 
thermometers reading to the temperature of boiling water with an accur- 
acy of 0-1?1 F. is carried out ; in the other the clinical thermometers arc 
tested. New baths, heated electrically and with mechanical stirring, 
have been constructed in the engineering depart ment to designs originally 
prepared by Dr. Harker ; hot and cold water is laid on to the baths, and 
the rapidity and convenience of working have been greatly improved. 
The Committee is indebted to Dr. Kaye, who had charge of the equip- 
ment, and to Mr. Jakeman and the staff of the enginecring department 
for the manner in which they have carried out the work. Opportunity 
has been taken of the change to re-organise the work of the division. 
Dr. Harker remains in charge of the division as chief assistant, but has 


| been relieved by the appointment of Dr. Kave of the direct supervision 
Reference is made to the deaths of Sir Wm. White, Mr. R. Kave Gray ' 
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of the work relating to mercurial thermometers, and is thus set more free 
for his researches on high temperature measurement, while to facilitate 
this work the equipment of the high temperature laboratory has been 
extended by the addition of some furnaces and improved measuring 
apparatus; the laboratory itsclf has been cleaned, and the arrangements 
for the supply of electricity concentrated and made more convenient. 
Another smaller room set free by recent changes is being fitted as a 
general laboratory. 'The thermometric or heat division, as it will be more 
convenient to call it, thus occupies nearly half of Bushy House, instead 
of the one room in which it was originally concentrated. 

The optical division is now well housed in the southern wing of the new 
huildings, and the Kew work is being continued there. Mr. T. Smith 
and his staff have given much time to the investigation of the tests with 
a view to satisfying the more rigorous conditions required by modern 
needs, and while care has been taken not to introduce changes which 
might be unfair to manufacturers, and to make no test more severe than 
is permitted by the conditions of the test pamphlet, it is clear that in 
some respects a gradual improvement of the instruments submitted is 
possible, and should be brought about. Important work is being done 
for the Admiralty in this direction, and a revised edition of the test 
pamphlet to meet altered conditions is under consideration. 

The testing of barometers, aneroids, hydrometers, and also of chrono- 
meters and watches, now forms part of the work of the metrology division 
and is under Mr. Sears. For the horological work he has the assistance 
of Mr. Constable, in whose charge the work has been since it was started 
at Kew. It is now carried on in three rooms in the basement of Bushy 
House. In one of these is an ice safe, in which the low temperature tests 
are made; another is maintained at 66- F., and the third at 93 F. The 
arrangements have proved quite convenient, and the work proceeds 
smoothly and easily. A small aerial has been erected, and the time is 
received daily by wireless from the Eitfel Tower and from Norddeich ; 
ordinary telegraphic signal is also received from Greenwich. It is, 
perhaps, worth noting that while the Eiffel Tower and Norddeich agree. 
the Greenwich signal is always rather later than these, the difference 
averaging about two-tenths of a second. The testing of barometers and 
hydrometers is carried on in the metrology building, and much time has 
been given to the satisfactory establishment of standards. The necessary 
Investigations are not yet complete. The accommodation available for 
this work is, the Committee regret to report, far from satisfactory. The 
number of instruments to be tested has increased greatly —Mr. Sears 
report gives particulars—and the rooms are too small. The rooms were 
built for constant temperature work of high accuracy, with one or at most 
two observers at work in each ; they are unsuited for test work on large 
numbers of instruments requiring the simultaneous presence of several 
observers in order to carry out the tests rapidly and systematically. An 
additional building for this work is an urgent need. In connection with 
the Kew work and testing, various changes have been made to meet the 
wishes of the Meteorological Office ; the tests for mereorological thermo- 
meters have been revised, while barometers for the Office are now ordin- 
arily graduated in millibars. 

The administration building is proving well suited for its work; the 
library is most valuable and is thoroughly appreciated ; a larger main- 
tenance grant, however, is called for, and the Committee trust to be able 
to make this next year. The mecting room is not vet fully furnished, but 
the Director has informed the Committee that he hopes this may be done 
shortly, and that next autumn a system of discussions among the staff 
on work in progress may be commenced, with possibly occasional lectures 
by distinguished visitors on matters of interest. The new offices and 
packing department make it possible to carry out the business side of the 
work with much greater ease and rapidity than in the past, and when it 
is stated that the value of the goods sent for test during the year has 
approached £300,000, the need for this will be readily appreciated. | 

Another important new departure during the year is the testing of 
radium preparations for the amount of radium present. Reference was 
made in last year’s report to the fact that the laboratory had been placed 
in charge of the British National Radium Standard, purchased by the 
generosity of Dr. G. T. Beilbv. The standard, with Sir Ernest Ruther- 
ford’s certificate. arrived in June, 1913, and has been placed in charge of 
Dr. Kaye. A room has been fitted under his supervision for the tests, 
and is described in his report. Work began in December, 1913, and since 
that date about 115 milligrammes of radium have been certified. — 

The additions to the staff during the year necessary to cope with the 
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darge increase of work have been numerous ; some members, moreover 
have left to take up important positions elsewhere. While it is very 
desirable that there should be changes among the junior staff, the growing 
importance and responsibility of the work makes it more necessary each 
year that the senior mem bers should be men of wide experience, and the 


Committee feel strongly that the limits now assigned to the salaries they 


may offer are too low if the high quality of the work is to be maintained. 

Much correspondence has passed between the Reichsanstalt, the 
Bureau of Standards and the laboratory, with reference to the establish- 
ment of a practical scale for the measuring of temperature up to, say, 
1,100?C., and the three laboratories are in practical agreement with regard 
to this. The matter was brought before the International Conference 
on Weights and Measures, sitting at Paris in October last, by Dr. Stratton, 
of the Bureau of Standards, and Sir David Gill, and it appears possible 
that international agreement as to a scale for practical use may be reached 
shortly. A correspondence has also been going on between the Director 
and Dr. Schlesinger, of Berlin, representing a Committee of the Verein 
Deutscher Ingenieure, on the standardisation of screw threads, and it is 
interesting to note that a large majority of the important German firms 
hold that if international standardisation is to be brought about it must 
be on the basis of the Whitworth form ot thread. The laboratory has 
been called on largely during the vear to undertake investigations of 
importance for various Government departments. Among these may be 
mentioned : an examination of certain of the physical properties of fuel 
oils for the Admiralty, and an investigation into methods of preventing 
glare from motor head lights for the Local Government Board. The 
work for the Board of Trade and the Admiralty on ships’ lights has been 
continued, while an interesting series of observations was made for the 
Home Oftice on the amount of vibration in St. Paul's Cathedral due to 
traffic. Other public departments for which investigations have been 
carried out include the War Office, the Post Office, the Marine Depart- 
ment. and the Exhibitions Branch of the Board of Trade, the India Office 
and the Crown Agents. The Aeronautical Exhibition at Ghent, organised 
by the laboratory for the Board of Trade, was most successful. Requests 
for assistanee have also been received and experiments carried out for 
various Colonial Governments. Research work, referred to more fully 
below, has gone on for the Institutions of Civil Engineers and Mechanical 
Engineers, and for the Engineering Standards Committee, while some 
important preliminary work has been done by Mr. Melsom for the Re- 
search Committee of the Institution of Electrical Engineers. The im- 
portant. researches carried out by Mr. Bairstow and the staff of the 
Aeronautics Division for the Government Advisory Committee for Aero- 
nauties are described later. The Committee appointed to consider the 
possibility of improving the manufacture of optical glass, of which Nir 
David Gul was Chairman, reported during the vear, and the report was 
referred to the President and Council for their assistance in approaching 
theJGovernment for funds. The matter is still under consideration in 
connection with the more general question already referred to. 

Coming now to the work of the various divisions, the Committee have 
to teport the completion of Mr. F. E. Smith's research on the absolute 
measurement of the standard of electrical resistance. The Paper was 
communicated to the Royal Society in the autumn, aud is being printed 
in the " Philosophical Transactions." lt will be remembered that the 
laboratory is indebted to the Drapers’ Company and to Sir Andrew Noble 
for the apparatus for the research, which was placed at the laboratory in 
memory of the late Principal Viriamu Jones. Mr. Smith's experiments, 
as usual, are extremely concordant among themselves. The work is a 
marked advance on anything achieved hitherto, and leads to the result 
that 1 International Ohm =1-00052 x 10? C.G.S. units of resistance, or 
expressed otherwise, that the length of the column of mercury which 
represents the ohm is 106-245 em. The London & South Western Rail- 
way through Teddington is being electrified, and by the assistance of the 
Treasury a clause has been inserted in the Act in accordance with which 
the Company undertake that the magnetic disturbances produced thereby 
at the laboratory shall not exceed their present value by more than 20 
percent. With a view to determining the additional disturbance, if any, 
produced, Mr. Smith has set up recording magnetometers in a wooden 
building erected for the purpose in the garden, remote from the laboratory 
itself. He has also carried out, at the suggestion of Dr. Schuster, some 
experiments on a new form of absolute magnetometer, which promises 
to be of great value. The Committee are indebted to Dr. Schuster for a 
donation of £100 towards the expenses of these experiments, which are 
still in progress. Mr. Campbell has continued during the year his work 
ontthe measurement of inductance and capacity at the high frequencies 
employed in wireless telegraphy, and has evolved satisfactory methods 
of measuring these over a wide range. He has also been successful in 
devising means for measuring the power conveyed by high-frequency 
currents. Reference may be made, too, to his researches on magnetisa- 
tion under large magnetising forces. In the electrotechnical division, 
Mr. Paterson and Mr. Rayner have developed some improved instruments 
for the measurement of large alternating currents, while Mr. Melsom has 
carried out some inquiries for the Engineering Standards Committee on 
the conductivity of steel rails, and for the Institution of Electrical Engi- 
neers in connection with the heating of buried cables. 

In the photometric division the inter-comparison of the high efficiency 
standards of the principal standardising laboratories has been concluded 
with gratifying results, and other important researches have been ad- 
vanced, Mr. Paterson's work as secretary of two Committees dealing 
with photometric questions has already been alluded to. Researches 
dealing with the emissivity of matter at high temperatures have been 
published by Dr. Harker and Dr. Kaye. and Dr. Kaye has completed an 
inquiry into the thermal and secular behaviour of various well-known 
glasses employed in thermometers. Some interesting experiments on 


the thermal conductivity at moderate temperatures of certain highly 
insulating materials have been in progress during the year. 

The work of the metrology division has chiefly been concerned with 
the maintenance of standards and tests, and an interesting account ot 
these will be found in Mr. Sears’ report. Special reference may be made 
to the work on some standard metre and four-metre bars for the Indian 
Government, and to the inter-comparison to which that has led between 
the laboratory standards and the fundamental standards of the Bureau 
International des Poid et Mesures. Most of the discrepancy noted in the 
last report has been explained, but further work is still desirable. As 
Mr. Sears’ report shows, the outstanding differences are very small. In 
connection with the comparisons with Sévres Mr. Attwell’s determination 
of the absolute coefficient of expansion of some 24-metre tapes is of great 
interest. The cause of the apparently anomalous behaviour of the silica 
standard meter has also been discovered ; it is clear from the report that 
for work of the very highest accuracy a comparator of improved pattern 
is really essential. Mr. Sears also makes out a strong case for a new set 
of length gauges to be used only as reference standards. The single set 
of Whitworth gauges which the laboratory possesses, and which are in 
almost continual use as working standards, are insufficient for work of 
the highest accuracy ; & reference set is an urgent need. 

In the optics division, work connected with the transference from Kew 
has fully oceupied the staff, 

In the engineering department Dr. Stanton has practically brought to 
a conelusion his work on wind pressure for the Institution of Civil Engi- 
neers. A Paper dealing with the results of the experiments on the Tower 
Bridge is in course of preparation. He also, in conjunction with Mr. 
Pannell, communicated to the Royal Society in January a Paper on the 
friction of fluids in pipes. This is being printed in the “ Philosophical 
Transactions.” He was able to show that for fluids differing in viscosity 
as much as air and water, and for speeds from 20 to 6,000 em. per second 
for water and from 150 to 3,500 cm. per second in the case of air, the ratio 
of R to pe? is a function of vd/» where R is the frictional resistance per 
unit of area, v the velocity, p the density, v the kinematic viscosity of the 
fluid, and d the diameter of the pipe. For a given value of rd» the value 
of R ‘pe? is the same for air as for water, and that over a series of values 
of vd/v ranging from 2,500 to 430,000. Dr. Stanton's report contains 
also the results of some interesting tests by Mr. Jakeman on the efficiency 
of brake linings. Reference should be made to the work for the Keys 
and Kevways Committee of the Engineering Standards Committee, and 
to the large impact testing machine constructed with the help of grants 
from the India Office and from the Standards Committee. 

In the acronautics division good progress has been made with the 
construction of the 7 ft. air channel; the 3 ft. channel has been com- 
pleted aud is in daily use. It is gratifying to know, as evidence of the 
accuracy with which the model work can be carried out, that comparative 
tests by ditferent observers on the same model in the 4ft. and 3 ft. 
channels led to practically identical results. Stability problems, in- 
cluding an experimental investigation into the stability, both longitu- 
dinal and lateral, of a model of Bleriot type have occupied much time. 
An account of this will be found in the technical report of the Advisory 
Committee. In view of the importance of research work into the pro- 
perties of light alloys suitable for aeronautical construction, the erection 
of an experimental rolling mill at the laboratory has been sanctioned by 
the Treasury, and is now in progress. Much work of value has been done 
for the Road Board. 

The generosity of the Goldsmiths’ Company, which gave the sum of 
£1,000, mainly for metallurgical equipment, has permitted of much 
needed additions to the metallurgical department, and most of these are 
now installed. The new apparatus designed in the department for 
drawing heating and cooling curves is proving of great value. Researches 
are in progress for the Alloys Research Committee of the Institution of 
Mechanical Engineers on the effect of time on aluminium castings and 
on the ternary alloys of aluminium, copper and zine ; while Papers have 
been communicated from the department to the Iron and Steet Institute 
and to the Institute of Metals. Dr. Rosenhain's exhibit at Ghent proved 
of much interest. 

The work in the William Froude National Tank has extended 
greatly during the 15 months: altogether 129 models or variations of 
models have been tested, and various builders, after a test of their 
original model have been ready to try modifications suggested as the 
result of the tests. The reduction in power at any speed etfected by such 
modifications has been considerable. The best result was one in which 
the reduction in power amounted to 25 per cent. at the service and trial 
speeds; in other cases from 6 per cent. to 16 per cent. reduction was ob- 
tained. 

The following table gives a summary of the tests carried out at the 
laboratory during the past three years :— 


Jan. to 

1911 1912  Mar.,1913 1913-14 
Electrical Measurements......... 291) ... 340 ... po 250 
Elcctrotechnies........ lecce eee 2482: 232512 7 18S ... 3,828 
Phoótómnietex- coii cene ie erue pee 920 ... 21852 es 132 ... 1,142 
Heit dohpen tone Sicca 28,263 ... 35,141 ... 6,291 ... 28,136 
Ruhni uieceecteseo xb voee euis mE SEE NL I — 7 
ANTICS. eec c E 02.694... 10,519 .. 1,782 .. 7,846 
Metrology ............... T€ $9,094 00. 04,087. 2. O89] LL. 40,017 
J'sinmbersicc e cies eect 66,729 ... $72,082 ... 13,271 ... 04,201 
Engineering 1 usssiecetee etes Ae 620 ... oU ... 153 
William Froude National Tank D ss Jes em 67 


The accounts have been audited in the usual manner and will be pre- 
sented to the House of Commons. They include a period of 15 months 
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and are atranged in two sections, the first covering the first quarter of 
1913 the second the year from April 1, 1913, to March 31, 1914; for the 
future they will run concurrently with the Treasury financial year. 
During the first quarter of 1913 the receipts from all sources amounted 
to £8,360. 1s. 3d. and the expenditure to £8,339. 3s. 2d., leaving a balance 
of £20. 18s. ld. to be carried to the general fund. During the year 
1913-14 the increases, both in receipts and expenditure, have been very 
marked. The income has risen by £11,655. 1s. 9d., from £32,058. 5s. 1d. 
in 1912 to £43,713. 6s. 10d. in 1913-14, about 36 per cent. on the former 
income. The main growth is in the fees for tests, which have increased 
from £15,711. 1s. 9d. (the net figure in 1912) to £25,142. 18s., while special 
investigations have brought in £2,538. 3s. lld., as against £860. Is. 10d. 
The grant for the researches of the Advisory Committee for Aeronautics 
has grown from £4,953. 12s. 8d. to £5,311. 8s. 10d., and the payments 
from the Road Board have amounted to £631. 128., as against £89. 12s. 7d. 
The increase in fees is largely due to the growth of the work done by the 
Froude National Tank, and to the fact that the test work for the India 
Office has been specially heavy, thus making up for the slack time in 1912 
consequent on the strikes, but practically all divisions of the work show 
a very satisfactory progress. The large increase in the special investi- 
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| an increase in expenditure, which has risen[from'£32,478. 13s. 7d. in 1912 


to £40,968. 6s. 11d. in 1913-14, or by £8,489. 13s. 4d. This expenditure, 
however, includes, besides the usual grant of £500 for renewals of equip- 
ment, the additional sum of £889. 13s. 4d. expended on general laboratory 
apparatus, the sum of £399. 11s. 6d. paid on account of the tank building 
and equipment, and £1,050 transferred to the building fund to meet 
capital expenditure incurred with reference to the transference of the 
work from Kew and other similar matters. Thus an extraordinary 
capital expenditure of £2,339.4s. 10d. has been met out of the income for 
the year. The main item of increased annual expenditure has been that 
included in the accounts under the heading of salaries, wages, &c. This 
now amounts to £28,406. 19s. lid., as against £24,438. 16s. 5d. With 
the larger buildings and increased staff, however, the administration and 
general expenditure has grown, while the increase in the work has called 
for increased amounts for research and test expenses in all departments. 
The expenditure in connection with the oil fuel experiments and the 
Ghent Exhibition has also been a serious item. As a net result the year 
ends with a balance of £2,744. 19s. 11d. carried to the general fund; in 
1912 there was a deficit of £420. 8s. 6d. The accounts show, however, 
that there is stil! a debt of £2,660. 14s. 4d. on the Tank Building Fund. 


gations account is due mainly to the oil fuel experiments for the Admiralty | The Committee propose to apply part of the balance for the year to the 


and to the preparation for the Board of Trade of the aeronautical exhibita 
at Ghent. This growth in the work has naturally been accompanied by 


reduction of this debt. 
(To be continued.) 


THE ELECTRICAL EQUIPMENT OF THE NEW JOINT DOCK AT HULL. 


INTRODUCTION. 


To those who are interested in the study of statistics we may 
recommend certain figures showing the increase in tonnage of 
shipping, the value of imports and exports and especially the 
coal handled in and near the ancient city of Kingston-upon- 
Hull, which city possesses the proud distinction of being the 
third port of the United Kingdom. Without in any way 
going into details we may say that this growth has probably 


0100 300 800 


OFFICES SOUTH-WEST ARM 


(Future Extension) 


RIVER 


Sl 


HUMBER 


This dock is further noteworthy in that it is the first in the 
kingdom to be worked entirely by electricity, while it is 
further of interest that the whole of the energy required is 
obtained from the mains of the Hull Corporation. 


HISTORICAL. 


The two railway companies concerned in the construction 
of the new Joint Dock—viz., the North Eastern Railway Co. 
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Fic. 1.—GENERAL PLAN OF THE NEW JOINT Dock, HULL. 


been the results of the great industrial advantages which Hull 
enjoys as a port. The chief of these is a possession of a 
permanent deep water channel from the sea to the dock 
entrance, so that little or no dredging is required to maintain 
the channel. This advantage has, however, laid upon the two 
railway companies serving Hull the duty of increasing the dock 
accommodation from time to time, and the latest venture in 
this direction 1s the new Joint Dock which is being opened 
to-day with due pomp and ceremony, both military and reli- 
gious, by T.M. the King and Queen 


and the Hull & Barnslev Railway Co.—have alreadv a share 
in the dock accommodation of the city. The former company 
acquired the old Hull Company's dock in 1893, while the 
latter company owns the Alexandra Dock. The Hull docks 
date back to 1778, when the old Queen's Dock, the site for 
which was given by the Government, and which formed part 
of the moat surrounding the old town walls, was opened for 
traffic. This Queen's Dock, which has a water area slightly 
over 10 acres, with a depth of water varying from 14 ft. 6n. 
to 20 ft. 6 in., was originally associated with the ocean trade, 
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but is at present used for berthing small vessels engaged in the | from South America, Australia, &c., has been largely ex- 


timber, coasting and Continental trades. Adjoining, and con- | tended. The docks are connected with two modern graving 
nected with the Queen's Dock, is the Prince's Dock, with an | docks. Shipbuilding yards and engineering works adjoin the 
area of six acres, given up to trade with Bremen, Rouen and | docks, and there are well-equipped ship repairing shops on 
Bordeaux, and coasting steamers. Between these two docks | them. 
are the fine dock offices of the N.E.R. Company. From the 

Prince's Dock there is a connection with the Humber Dock, | 
where vessels engaged in the Continental trades are accommo- | The new dock adjoins the Hull and Barnsley Railway Co.'s 
dated. Connected with the Humber Dock is the Railway Dock, | Alexandra Dock on its eastern side, and is still further east of 
which is also used for the accommodation of vessels engaged | the older docks belonging to the North Eastern Railway Co. 
in trading with the Continent. One of the largest docks is the | The general lay-out of the new dock is shown in Fig. 1, while 
Albert and William Wright Dock, which has a water area of | Fig. 2 is a view of one of the warehouses and some of the cranes, 


GENERAL DETAILS. 
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Fia: 2.—View OF ONE OF THE WAREHOUSES WITH WAREHOUSE AND QUAYSIDE CRANES 


9l deres. A graving dock opens from the west end of the | and Fig. 3 of the coaling berths showing the echelon arrange- 
Albert and William Wright Dock. Adjoining the Albert and | ment. This dock, which is the largest on the north-east coast, has 
William Wright Dock is the St. Andrew's Dock, with an area | a frontage to the Humber of about one mile, and the dimensions 
of over 1l acres. This dock, as well as the St. Andrew’s Dock | and depth at high water (ordinary spring tide) are as follow :— 


extension (nine acres in extent), is devoted to the fish traffic. Dimensions. Depth. 
The total area of .he existing North Eastern Docks. including Main dock 1: erroe teens 1,000 ft by 1,050 ft. 38 ft. 
land, is 410 acres. Hull is not, however, entirely dependent North-west arm ............ceceeeeees 1,350 ft. by 325 ft. 38 ft. 


upon its tidal docks, as the great Riverside Quay, 2,500 ft. in North-east BIT ............. c e onn 1,356 ft. by 450 ft. 38 ft. 


length and from 85 ft. to 150 ft. in width and covered through- Land is available for future extensions, and two more arms, 
out, is available for steamers at any state of the tide. The | south-east and south-west, are to be built later. These will 
docks extend in all about three miles along the northern shores | bring the total water area of the dock to about 85 acres. The 
of the Humber. entrance lock has a length of 750 ft. between sills, with three 
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Fic. 3.— View or CoaLina BERTHS SHOWING ECHELON ARRANGEMENT. 


The Alexandra Dock consists of a main dock of 464 acres | sets of gates. Its width is 85 ft. It has a depth of water on 
and an extension of seven acres. The quays are 21 miles long, the inner sill of 39-29 ft. high water, and on the outer sills 
and there is a land storage of about 210 acres. There is a good | 42-29 ft. high water. Ample warehouse accommodation has 
anchorage of 40 ft. at low water in the roadstead opposite | been provided. On the north side of the north-west arm there 
the entrance. They are provided with jetties, ample sidings, | are three single-storey warehouses connected by gangways, 
cranes, sheds, warehouses and cold storage, which last, in view | each 375 ft. long, covering an area of 33,750 sq. ft., and con- 
of the advance which the port is making as a distributing | taming 480,000 cubic ft. of storage capacity ; while on the 
centre for frozen meat and other produce requiring cold storage | south side there are three two-storey warehouses, connected by 
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gangways, each 375 ft. in length, covering an area of 26,250 sq. ft. 
and with a storage capacity of 656,000 cubic ft. Between each 
warehouse there is a roadway, and in each case the foundations 
are laid to carry an additional storey. The buildings have flat 
roofs for storage, upon which there will be installed an adequate 
system of roof cranes. The quays are equipped with 40 electric 
cranes, which will enable cargo to be discharged direct from 
ship to any floor of the warehouses and vice versa. 

À grain silo with a capacity of 40,000 tons (1,500,000 bushels) 


is situated at the west end of the north-west arm. Four 


berths on this arm, two on each side, have been equipped with 
a system of underground belt conveyers, operated by electricity, 
whereby grain can be discharged by means of elevators, deliver- 
ing simultaneously from two holds of each of the four steamers 
for which berth has been provided on to a pair of separate 
belts conveying the grain to hoppers, from which it is in turn 
elevated and distributed in any of the 288 bins provided in the 
silo. These bins contain 150 tons each. Each belt is able to 
deliver at the rate of 120 tons per hour. 

In addition to the equipment for grain handling there are six 
coaling berths, and here again all the equipment is electrically 
driven. Piers for the coal conveyors have been constructed 
along the north side of the main dock and the north-east arm, 
and between each a slop is substituted for a wharf. These 
constitute a series of coaling berths so constructed as to 
economise quay space considerably. Immediately behind the 
conveyors are the coal sidings, and the design adopted provides 
for each belt to be served by an independent set of sidings. 
The whole of the arrangements have been laid out with a 
view to facilitating and expediting the work of shipping. In 
one of these berths one fixed hoist and one movable hoist can 
feed the same ship (the position of the movable hoist being 
adjustable to suit the hatches). All the conveyors and hoists 
are served by gravity sidings. There is no booming off 
required, the adjustability in the length of the spout obviating 
the necessity for this. 

On the south side of the north-east arm it is proposed to deal 
with timber traffic (which is a leading feature of the trade of the 
port), and there seven 3-ton electric cranes have been provided. 
The timber may be discharged by crane either on to quay or on 
trucks. A large area of land adjoining is available for storage 
of all kinds of timber. A floating crane, with a lifting capacity 
of 80 tons. will take heavy machinery from any part of the dock 
and transfer it to a ship at any of the loading berths. A site 
has been reserved on which to erect cold storage accommodation 
for the reception of the increasing trade in frozen meat. Two 
fine dry docks have also been provided. The ends of these 
have been specially constructed to allow of their being extended 
if this should be found advisable later. The docks will be 
primarily 550 ft. and 450 ft. in length respectively, with a 
minimum depth on the sills of 22 ft. The width of each of the 
entrances will be 72 ft. Provision is being made for a third 
and larger dry dock 700 ft. long, with an entrance width of 81ft., 
as shown on the plan. 


Quay SIDE CRANES. 


Turning now more particularly to the electrical equipment 
proper we may first deal with the quay side cranes which have 
been installed by Messrs. Royce Ltd. There are 25 of these 
cranes of the travelling gantry or portal type on four of the 
quays. Each of the cranes is of 3tons capacity, and their 
general design is shown in Fig. 4. The cranes are fitted with 
the Musker-Davidson patent balanced luffing gear and the 
motions of hoisting, travelling, luffing and slewing are electric- 
allv driven. The maximum radius of the jib is 50 ft., minimum 
20 ft., the luffing speed at the hook being 150 ft. per minute. 
The hoisting speed with 3 tons is 150 ft. per minute, and with 
1} tons 250 ft. per minute. The slewing speed at the hook 1s 
400 ft. per minute, and the travelling speed 30 ft. per minute. 
The height from the crane rails to the point of the jib at the 
maximum radius is 80 ft. The electrical equipment is made 
for 440 volts direct current, and consists of a 45 H.P. hoisting 
motor, à 9 H.P. slewing motor, and two 8 H.P. motors, one for 
luffing and one for traveling. "The electrical gear is of 
Royce " manufacture throughout. The motors are of the 


=_e 


totally enclosed type. The controllers are of the tramway 
type, and are of exceptionally robust construction to stand 
heavy usage. The travelling rail centres are 15 ft., and the 
wheel base is 19 ft. 

We understand that for a test of stability the cranes were 
subjected to a load of 6 tons on the hook at the extreme radius 
in any position of the jib without any support from jacks or 


rail clips, and withstood the test successfully, there being no . 


indication of the slightest lift on the structure or wheels. 
Each crane is supported on four cast-steel travelling wheels 
with single flanges on the inside. The travelling motion only 
is fitted with hand gear. Automatic electrical safeguards 
against overrunning in either direction are provided for the 
hoisting and luffing motions. All the toothed gears on the 
crane (except the motor pinions, which are of raw hide) are of 
cast steel, machine cut throughout. Each motion is fitted 
with an electrical brake, and in the case of the hoisting motion a 
powerful foot brake is also provided on the barrel shaft. This 
latter brake is also used for quick lowering without current. 
In such circumstances the electrical brake is held off by a 


Fic. 4 —Vikew OF ONE OF THE 3-ToN Quay SIDE CRANES, SHOWING 
ANOTHER IN COURSE OF ERECTION, 


hand release device. The gear for the motions of hoisting, 
slewing and luffing is carried on a central revolving mast which 
is pivotted and supported at the foot in a substantial cast-steel 
footstep bearing, and at about the centre of its length by a 
roller path. The jib is carried at the top end of the mast by a 
heavy fixed shaft, and is balanced by cast-iron weights fixed 
at the tail end of the jib structure. | 

The special advantages of this luffing arrangement are, we 
understand, that the load during luffing is not lifted as in the 
ordinary jib crane, but moves in a horizontal line and conse- 
quently a great saving of power is effected and a small motor 
only is required. In addition a quick luffing speed is per- 
missible. The position of the crane driver, it will be seen from 
the photograph, is one that enables him to command in his view 
the whole of the movements of the hook and load. Current is 
conveyed to the cranes through heavily armoured cable from 
plug boxes fixed at intervals along the quays, and each crane 
is provided for this purpose with a revolving cable drum on 
one of the bottom carriages. 

There are also nine 10-ton quay cranes, supplied by Messrs. 
Craven Brothers, Ltd. Five of these are situated on No. 3 
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Quay and four on No. 1 Quay, working on tracks alongside the | turnover type and are designed to give a pull of 1 ton on the 


edge of the quays. These cranes are fitted with the Musker- 
Davidson luffing gear and are of the plated portal gantry type 
with a vertical revolving mast in accordance with the usual 
arrangement in connection with this type of luffing gear. Two 
of the cranes on No. 1 Quay and five of the cranes on No. 3 
Quay are fitted with telescopic grain elevators which are 
earried by supplementary jibs at the back of the vertical post. 
When not in use the elevator jibs are derricked to the in- 
position, raising the elevators and stowing them alongside the 
mast, and the crane is then ready for the ordinary work of 
cargo handling, and similarly when the elevators are put into 
action the main jib is derricked up to the in-position. The 
elevators were manufactured by Messrs. H. Simon, and are 
each capable of discharging 120 tons of bulk grain per hour. 
They are driven by separate motors and discharge grain down 
shoots alongside the gantry into grain subways. The speeds 
of the movements of these cranes are as follows: Hoisting, 
10 tons at 50 ft. per minute, 3 tons at 150 ft. per minute ; 
derricking speed with full load, 100 ft. per minute; slewing 
speed with hook at maximum radius with full load, 300 ft. per 
minute; travelling speed without load, 30 ft. per minute. 


WAREHOUSE CRANES. 


A number of cranes have also been supplied by Messrs. 
Craven Brothers. Ltd. These have been installed on the tops 
of the warehouses, and comprise six of 14 tons capacity, and 
nine of 10 tons capacity. 
carried one each on the tops of the two separate 
warehouses on No. 3 Quay, and have a maxi- 
mum radius of 47 ft. 103 in., and the other three 
are carried on the single storey warehouses on 
No.4] Quay, and are of 57 ft. 10} in. maximum 
radius. The cranes are carried on tracks along 
the outer edge of the warehouse in each case, 
the tracks being 20 ft. 73 in. to the centre of 
the rails, and these cranes serve through hatch- 
ways in the warehouse roofs and over rails and 
roadways on the ground level outside the ware- 
house. The cranes have hoisting, slewing, 
derricking and travelling motions, each electri- 
cally-driven by a separate motor, and the speeds 
of movements are as follows: Hoisting with 
full load, 250 ft. per minute ; derricking speed 
with full load, 200 ft. per minute; slewing 
speed with hook at maximum radius at full load, 450 ft. per 
minute; travelling speed without load, 50 ft. per minute. 
The cranes derrick in to a minimum radius of 20 ft. and 25 ft. 
respectively, and the derricking motion is worked on a patent 
system by means of which the load is traversed in or out in a 
horizontal line whilst derricking. This feature is obtained 
solely by a beam pivoted at the jib head, carrying at the lower 
end the jib sheave and at the upper end is attached to a radius 
rope anchored back to an A frame on the revolving super- 
structure, the sheave being constrained to move in a parabolic 
path having a certain relationship to the position of the barrel 
which gives the sum of the distance from the barrel to the 
sheave, and from the sheave to the snatch block equal through- 
out the range of derricking. It should be noted that in this 
arrangement the rope leads off direct from the barrel over the 
jib sheave, as in the ordinary derricking crane arrangement, 
and the horizontal traverse is not obtained by distorting round 
any arrangement of sheaves, the effect of which is considerably 
to reduce the efficiency and shorten the life of the rope. 

The crane consists of a plated gantry of the portal type 
mounted on four travelling wheels, and the revolving super- 
structure is carried on a pivoted centre post resting at the 
bottom in a compensating footstep bearing and guided by 
back and front rollers inside a vertical roller path at the top of 
the gantry, the roller path also forming a pin rack for the 
slewiny motion. 

CAPSTANS. 


Electric capstans—26 in number—have been fixed on the 
quay side by the Hydraulic Engineering Co. These are of the 


Three of the 14-ton cranes are 


rope at a speed of 200 ft. per minute. The head is driven 
through worm reduction gearing enclosed in an oil-tight case. 
Between the motor and the worm gearing a centrifugal clutch 
is introduced which gradually comes into operation as the . 
motor runs up to speed. The outer member of this clutch, 
which is of course attached to the worm shaft, also acts as a 
brake drum upon which a solenoid brake acts. The motors 
which are made by the Lancashire Dynamo & Motor Co. are . 
series wound and totally enclosed, and are fitted with ball 
bearings. The motor, worm gear, and brake are all mounted 
on the top plate which is fixed on trunnions and can be turned 
over by means of a worm and segment. By this means 
everything can be brought into an accessible position for oiling 
and adjustment. The switchgear consists of a double-pole 
circuit-breaker, with a time limit overload, and forms a self- 
contained unit in a watertight case. Owing to the action of the 
slipping clutch and the use of a series wound motor it is possible 
to switch straight on to the mains without any starting resist- 
ance. The box containing the switchgear is fixed in a small 
compartment at the end of the capstan box, and can be lifted 
out without breaking any connections. The circuit-breaker is 
operated by a pedal passing through the cover of this compart- 
ment, and a mechanical interlocking airangement is fitted, so 
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Fic. 5.—SECTION SHOWING ARRANGEMENT OF ELECTRIC CAPSTAN AND Morton. 


that the pedal cannot be depressed unless the cetch which locks 
the capstan plate in position is home. Fig. 5 shows a section of 
the general arrangement of these capstans. 


CoaLiNG EQUIPMENT. 


The coal-shipping appliances, of which a view is given in 
Fig. 6, have been supplied bv Messrs. Head, Wrightson & Co., 
and are situated on the north side of the dock, where berths 
will ultimately be provided for about seven vessels. At pre- 
sent two electrically-driven belt conveyors are being erected, 
each capable of loading at the rate of 800 tons per hour, and two 
hydraulic coal tips, each of a capacity of 500 tons per hour. 
One of these coal tips is movable and can be worked in con- 
junction with the fixed coal tip, so that when necessary both 
can be used for the loading of one vessel, or they can be used 
independently for loading ships of the usual collier class. Both 
conveyors and coal tips are constructed with a lift of sufficient 
height to enable the largest vessels to be loaded or bunkered. 
In connection with these coaling appliances a svstem of high 
and low-level sidings has been provided. which will enable 
advantage to be taken of gravitation working. and each con- 
vevor or coal tip will have its separate set of sidings for loaded 
and empty waggons. 


Lock GATE OPERATING GEAR. 


The only hydraulic equipment on the dock is that employed 
in connection with the operation of the lock gates and coal tips, 
and even this is primarily electrically driven. This plant has 
been supplied by Hathorn, Davey & Co., and consists of three 
sets of horizontal electrically-driven three-throw pumps, each 
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of wich is capable of forcing 250 gallons per minute against an 
accu nulator pressure of 850 lb. per square inch. The power 
water, after being used for operating the dock gates, &c., 18 
automatically returned to a tank above the pumps and use 

over agaia. The accumulators automatically start and stop 
the pumps when at the bottom and top of their stroke respec- 
tively. In order to relieve the shock at starting, Hathorn, 


Davey & Co. have patented an arrangement by which the 
electric motor is first set in motion by the accumulator and the 
started against no load. When the electric motor 
has attained its speed the pumps gradually begin to pump, and 
when the accumulator begins to stop the pumps the quantity 
of water delivered by them is gradually reduced to zero and 
the motors are then stopped. It is claimed that this method is 
found, not only greatly to prolong the life of the plant, but that 
it also obviates any danger of an excessive flow of current in the 
motors at starting. Each of the pump rams is of hard man- 
ganese bronze, 53 in. in diameter by 18 in. stroke, and runs at 
55 revs. per min. The two accumulators in the pump-house 
are 16 in. in diameter with a clear stroke of 18 ft. A third 
accumulator, which is placed on the pipe system near the dock 
entrance, serves to regulate the flow of water at the end of the 
dock furthest from the pumps. This accumulator has à rara 
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[Photo by Photezhrom? Co. 
Fic. 6.—ELECTRICALLY WORKED CoAL Tips AND CONVEYORS. 


18 in. in diameter and a stroke of 23 ft. Each of the three 
return water tanks above the pumps has a capacity of 5,200 
gallons. In the event of this supply being interrupted, through 
rupture of the main or other cause, an alternative supply is 


lighting. These feeders and the distributors have been sup- 
plied by Messrs. Callender’s Cable & Construction Co. The 
power cables and the lighting feeders are single conductor, 
paper, lead-sheathed cables, laid on Callender's well-known 


solid system. The cables have been laid in glazed earthenware, 


rectangular troughs, filled in with Trinidad bitumen, and covered 
with stout tiles. In certain cases, to meet the unstable nature of 
the soil, cast-iron troughs have been used, and where the main 
tracks of railways are crossed the cables are drawn through 
cast-iron pipes, which pipes terminate in a brick pit each side 
of the line. The distributor and sub-circuits for lighting con- 
sist of arc and incandescent single conductor or multicore 
cables, these being paper insulated, lead sheathed and steel 
wire armoured, laid direct in the ground. Owing to the large 
area of the new docks, the cables are of considerable sectional 
area, the main feeder cables varying in section from 1 sq. in. 
to 1-6 sq. in., and in most cases a considerable number of these 
cables are laid in parallel. The operation of the various cir- 
cuits at the different feeding and sub-feeding points is effected 
at feeder pillars and distribution boxes. The feeder pillars for 
power distribution are fitted with single-pole quick-break knife 
switches to control each of the two-wire circuits. The pillars 
each contain a positive and negative slate panel on which the 
switches are mounted, the switches in some Cases being of a 
carrying capacity of 1,500 amperes. The lighting pillars are 
of the Callender-Ward type. They are arranged for three-wire 


oINT Dock. 


Fria. 7.—VIEW IN SUB-STATION SUPPLYING THE HULL J 


distribution, the feeders being connected directly to the ‘bus 
bars, and the outers of the three-wire distributors connected 
through switch fuses. The network boxes for both power and 
lighting are of the company's well-known ^ mushroom type 


provided by means of electrically-driven centrifugal pun , 
W. H. Allen, Sons & Co., which dis water from the dp 
of thes» three pumps is capable of raising 300 gallons per minute. 
The pumps are driven by Crompton's direct-current motors 
through double helical cut gearing and flexible couplings. 


ELECTRICITY SUPPLY. 


As we have stated above the whole of the machinery used 
on the new dock is electrically operated, and in order to Mu 
this possible with the least amount of trouble Mr. H. Bell 
city electrical engineer of the Corporation, arranged to las 
feeders to a sub-station situated on the outskirts of the dock 
property. These feeders carry three-phase current at 6,600 
volts and a frequency of 50. This three-phase xb 
stepped down by the Siemens and E.C.C. converting no 
shown in Fig. 7, and is supplied to the dock Nou ENS 440 
volts direct current. To deal with the high-tension energy 

m 


a board supplied by Messrs. Reyrolle (Ltd.) has been 


— while a low-tension board, erected by the British 
MD s E fixed in a special annexe to the sub 
i » an cont G . inus E E 
the dock Spend I bru which radiate out over | on to the railway lines. These fittings are ol Ca 
supply current for power and ' globes and reflectors, and are supplied from wiring 


separate " mushroom " porcelains 


in which the disconnecting links or fuses are mounted on 
fixed independently to the 


bottom of the boxes and protruding through the sealing com 


pound, thus preventing surface leakage. The plug boxes for 
giving supply to cranes are of the vertical double-pole type and 
are provided with Home Office pattern switch fuses to protect 
the outgoing flexible twin cables. The boxes themselves are 
of cast-iron, whilst the plugs to which the flexible cables are 
attached are of gunmetal. In connection with each plug box 
a non-disconnecting branch box is installed from which branc 
cables are taken in pipes from the mains, these branch cables 
being sealed in the bottom of the plug boxes. l k 
Electric lighting is, of course, provided both in the doc 
offices and warehouses and on the quay side. This work has 
been carried out by Messrs. Falconar, Cross & Co. an F 
Taylor & Co. In general, batten lampholders are employe 
for lighting the sheds, these being fixed to the ceiling ia 
vent damage. Surface wiring with C.M.A. cable fixe 
insulators is used throughout the interior of the warehouses. 


There are also a number of outside fittings for throwing hg 
f cast iron wit 
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drawn into screwed tubing, the whole of the working conform- 
ing to the Home Office requirements. On the roof of the sheds 
where goods are unloaded with cranes a number of sockets 
have been provided, whence connection wil be made by 
tripod pattern standards. The arc lighting of the dock has 
been carried out by Messrs. Crompton & Co. This part of the 
electrical work was executed under the supervision of Mr. J. 
Pigg, of the chief mechanical engineer's department, North 
Eastern Railway Co. 

The whole of the work connected with the dock has been 
carried out under the direct supervision of the engineers of the 
two railway companies—viz., Mr. T. M. Newell and Mr. R. 
Pawley—who were appointed joint engineers by the Hull 
Joint Dock Committee. Mr. W. Ebdon has acted as resident 
engineer and Mr. T. L. Norfolk has superintended the con- 
struction of the equipment. The new dock offices and other 
buildings of an architectural character have been designed and 
erected under the supervision of Mr. W. Bell, the architect to 
the North Eastern Railway. The general contractors for the 
dock were Messrs. S. Pearson & Son. 


THE SCIENCE OF ELECTRO-CARDIOGRAPHY. 


ELECTRICITY IN MEDICAL SCIENCE. 


Among the new sciences that may be said to have sprung into 
existence during the last few years, that of electro-cardiography must 
rank as one of the most immediately beneficial to humanity. Although 
the German workers Kölliker and Müller showed in 1856 that the 
activity of the heart's muscle develope; cyclical potent al ditterences 
in the body, no immediate results sprang from the 
discovery. In 1888 Prof. A. Waller* studied these 
currents in some detail with the capillary electro- 
meter, and his investigations must be considered as 
the first serious work on the subject. His work, 
however, was essentially of the laboratory type, 
and its valuable applications to medicine were not 
realised until many years afterwards. ! 
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diseases, and at the same time he introduced a terminology which 
has been almost universally adopted. 

Einthoven's work was at once appreciated in Germany, more 
particulajly by Dr. Nicolai and his colleagues, and in this country by 
Dr. Thomas Lewis. Thanks to the labours of Dr. Lewis, Einthoven's 
work is now as well-known in this country and America as in Germany. 

Before entering into the medical side of the question it will be 
advisable first to consider briefly the apparatus necessary for abtain- 
ing electrocardiograms, as manufactured by the Cambridge Scientific 
Instrument Co., Ltd., of Cambridge, England, and installed at the pre- 
sent timein a large number of leading hospitals and consulting rooms. 

The principal part of the apparatus is the Einthoven Galvafio- 
meter, which is of à type specially modified to the detailed designs 
of Mr. W. Duddell, F.R.S., for this work. The galvanometer is 
shown in Fig. 1. This essential feature is a fine silvered glass fibre 
or “ string " about 0-002 mm. in diameter, contained in a dust-tight 
metal case, E, and placed between the poles AA of a powerful electro- 
magnet. The field coils BB of the galvanometer are wound in two 
sections and brought up to two sets of terminals, M N, on the top of 
the galvanometer. In this way series or parallel connection may 
be used and one galvanometer is available for operations on two 
voltages, say 110 and 220 volts. Field coils for 10 and 20 volts 
direct-current for running off accumulators are also made, the 
consumption on normal voltage being approximately 60 watts. 
The sensitivity of the galvanometer may be varied within wide 
limits by increasing or decreasing the tension on the galvanometer 
stiing by means of the screw J ; increase of tension causes decrease 
in sensitivity and vice versa. An important feature of the Einthoven 
galvenometer is that varying the sensitivity does not affect the damp- 
ing, the movements of the string being dead-beat under all working 
conditions. 

The currents du> to the activity of the he.rt are made to pass 
through the conducting string of the galvanometer and the resulting 


m Pig. 2.—Vi1EW oF COMPLETE OUTFIT: 


It is difficult to say why the leaders of medica! research did not at ! deflections are magnified about 600 times by means of a microscope, 
once grasp the significance of this method of investigation, but, not GD. These deflections are photographically recorded on a moving 
improbably, the difficulties of operating the capillary electrometer | sensitised plate or on bromide paper. Owing to its extremely small 


appeared too great for their non-electrical skill. It was not, there- 
fore, until W. Einthoven, the Professor of Physiology at Leyden, 
developed the String galvanometer in 19031, that any real interest 


Was aroused. Although Einthoven by training and inclination is a | 


physiologist, yet he proceeded to develop the theory and construc- 


tion of the string galvanometer in a way which must arouse the 


admiration of all physicists and those who have been engaged in the 
design and construction of scientific instruments. His instrument 
at the present time stands as the most sensitive galvanometer of its 
kind yet constructed. 

As soon as the instrument was completed, Einthoven commenced 
a long series of researches on electrocardiography which proved 
conclusively the value of the electrical method of studying heart 
Rn LR EC TN DE NN NN EE EN NEM a ERE 


$ b Philosophical Transactions," Roy. Soc. London, 1888, 178, B. 215. 
t“ Annalen der Physik,” 1903, XII, 1,059. 


weight and short period, the string, when properly adjusted, responds 
accurately to very rapid variations of current without either “ over- 
shooting " on the one hand or “lag” on the other, so that each 
' deflection gives a true indication of the instantaneous E M F. values. 
The record of the movements of the string is known as an electro- 
cardiogram. 
! Besides the galvanometer, other apparatus is necessary to obtain 
: complete and accurate records, and Fig. 2 shows the complete elec- 
' trocardiograph ready for use. 
!  Thestring galvanometer B is mounted on a table so that the micro- 
| scope is in alignment with a camera A, and arc lamp. C. and a time 
marker, K. The lantern C is intended for running on direct-current 
_ circuits and is automatic in action, the carbons being uniformly fed 
. together so that flickers in the light (which would in all probability 


mar the records) are eliminated. The light rays from the lantern, 
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after first passing through the cooling trough of water M, are con- 
densed by means of the optical system, and so brought to a focus 
on the fibre. The light is now projected on to a cylindrical lens 


mounted in the camera in such a way that the image of the fibre, 
magnified 600 times, is seen as a vertical black line on an illumi- 
nated background. This shadow traverse: the horizontal slit on 
the front of the camera, behind which a sensitised plate or paper is 
caused to travel in a vertical direction at a uniform speed. Whilst 
the plate thus travels the moving string protects the sensitive sur- - 
face from the light, so that when the plate is developed a record of | 
the movements of the string is formed upon it. A typical record is 
shcwn in Fig. 3. The ordinates of the record represent voltages 
and the abscissz represent time intervals. 
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Fic. 3.—NORMAL ELECTRO-CARDIOGRAM AS OBTAINED ON A PLATE CAMERA. 


In normal cardiographic work the galvanometer is generally 
adjusted to give the sensitivity originally suggested by Einthoven, 
viz., 1 em. deflection of the string shadow on the photographic plate 
at à magnification of 600 for an E.M.F. of 0-001 volt applied to the 
galvanometerterminals. Thisstandardisation allows of the accurate 
comparis^n cf the electro-ca:diographs obtained by different ob- 
servers. The cylindrical lens used for focussing the light on the 
photographic plate or film is ruled with vertical lines 1 mm. apart, 
and this constitutes the calibration scale which enables 
the instrument to be cal.bratzd immediately before an 
experiment. Shadows of these lines are thrown on to the 
sensitised surface of the plate and produce the horizontal 
markings seen on the records, each small division repre: 
senting 5555 volt. 

The vertical lines on the record are produced by the 
time marker, the operation of which is as follows: <A 
vibrating bar fixed under the table is operated by means of 
a 4-volt accumulator and vibrates with a periodic time of 
l/50th of a second. An intermittent contact on the 
vibrating bar is connected in circuit with the accumulator 
and the time marker K, the latter consisting of a small 
10-pole iron armature revolving between two electro. — 
magnets. When these electromagnets are energised by 
the intermittent currents from the vibrating bar, the ar- 
mature, if mechanically started, will continue to rotate 
synchronously with the bar, causing a spoked disc fixed 

to the axis of the motor to interrupt the beam of light 
where it is brought to a focus. The spoked disc is pro- 
vided with five spokes, of which one is slightly broader 
than the rest, and it revolves at a speed of 5 revs. per 
second. In this way thin-line time markings are produced 
every 1/25th second, and thicker lines every 1/5th. 

The camera shown in the photograph (Fig. 2) is of the 
“moving plate " type. The sensitive plate is placed in a 
dark slide which is held in a carrier free to fall by its own 
weight at a speed governed by the oil dash-pot. to which 
it is connected, shown on the side of the camera. A 
graduated head on the piston working in the dash- pot 
operates an adjustable valve which allows the oil to escape 
at variable rates through the valve, and so permits of an adjustment 
of the plate speed to any value between 0 mm. and 350 mm. per 
second. The plate may be separately exposed in three sections to 
produce three records on the same plate (see Fig. 3)*. In the 
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d past the slit in the front of the camera 
* The method of taking the three records 
plate is due to Dr. Avery Newton. 
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on the same photographic tained with the oblique connection (right arm—left leg); 


and so exposed. By means of cone pulleys on the motor and camera 
shafts, varying paper speeds from | mm. to 120 mm. per second are 
easily obtained. The speed adopted for cardiographic work is generally 
about 30 mm. per second, although slower speeds are frequently 
employed. 

In practice the plate camera has been found most generally 
useful for cardiographic work, although the paper camera must be 


employed for some types of heart complaints in which an abnormal : 


movement of the heart takes place at comparatively long intervals 
of time. 

It is usual to take three records from a patient, viz.: (1) That 
obtained along an axis traversing the heart horizontally—right arm 
to left arm— referred to as * Lead I." ; (2) that obtained along an 
oblique axis—right arm to left leg—‘‘ Lead 
II."; ard (3) that obtained along a verti- 
EEEH i In the plate camera the three records are 
35253 i jis HHE conveniently obtained on th? same plate. 
: : The other important parta of the ap- 
paratus are :— 


and fuses for controlling the various elec- 
trical circuits. 


2. A control board, D, for making the 
necessary connections between the patient. 
and the galyanometer, for standardising 
purposes, &c.; and 


3. The electrodes, H H H. These elec- 
trodes are in the form of woollen pads 
saturated with a salt solution on which. 
the patient's fore arms are laid as shown 
in Fig. 2, the left leg being similarly con- 
nected to a third electrode. The elec- 
trodes are non-polarisable. 
conveniently made in rotation for Leads. 
I., TI., and IHI., by means of the switch C (see Fig. 4).* 

As previously mentioned it is necessary to standardise the galva- 
nometer before actually taking an electro cardiogram, so that an 
E.M.F. of 1 millivolt when applied to the ends of the string causes 
the shadow image of the string to deflect 10 mm. For standardising 
purposes a dry cell is connected to the control board and the rhe stat. 
adjusted until the voltmeter needle is reading at the value indi- 
cated by the arrow engra.el on the :ca'e. The circuit is such 
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that each stud of the switch A will now represent ie o 
1 millivolt. Current from th» dry cell is passed down 8. 
ia rough - 


* Following the nomenclature of Einthoven the differcnt creut e 
| the patient and the galvanometer, which are generally used, a ed with 
| Leads“ a-d are numbered as follows :—Lead I., Laer aaa a ob- 
the horizontal connection (1iight arm—left arm); Le Lead Il., that. 


| obtained with the vertical connection (left arm—left leg). 


ca] axis—left arm to left leg—'' Lead III.” : 


l. A switchboard, E, carrying switches. 


Connection is- 


-F 


A a— mb SO D D aM be WR NEM --— Ae NP 


—-— M. cms E ane 


-— 


THE ELECTRICIAN, JUNE 26, 1914. 


487 


nn a 


tential wire at G and by means of the slider a suitable oppos- 


ng E.M.F. (0— 0-1 volts) is tapped off to counter-balance the 


comparatively large skin current of the patient, which would 


. otherwise swamp the small cyclical currents of the heart. The 
sensitivity of the galvanometer is now adjusted by means of the 


adjusting screw J, which increases or diminishes the tension on the 
fibre until an excursion of exactly 10 mm. is given on the scale 


- mounted on the front of the camera, when 1 millivolt is introduced 


into the circuit at A. When these adjustments are completed, the 


. record may be taken by allowing the plate or paper to travel past 


the slit of the camera. The galvanometer may be shunted by means 
of switch A to protect the string from excessive currents when con 
necting up and during preliminary standardisation. 

By manipulation of the control board and standardising appa- 
ratus, it is a simple matter to measure the body resistance of the 
patient, or the resistance of the galvanometer string.* The former 
(including resistance of electrodes) is generally approximately 1,000 
ohms and the latter from 3,000 to 6,000 ohms. 

A recent innovation in the design of the Einthoven galvanometer, 
-due to Mr. W. H. Apthorpe,t of the Cambridge Scientific Instrument 


. Co., provides for a special fibre case carrying two separate strings, 


by means of which two entirely separate records may be obtained 
simultaneously with the one galvanometer. In this way it is 
possible to obtain records from two pairs of leads connected to the 
patient at the same tim? or by means of a stethoscope microphone 
and transformer, a record of the patient's heart sounds may be 
produced simultaneously with the changes of E.M.F. resulting from 
the heart's action, and the exact position of any sound or murmur 
may be settled with respect to the cardiac cycle. 

One of the advantages of the electro-cardiographic method of 
studying the heart is that the patient may be at a considerable dis- 
tance from the instrument, all that is required being a length of 
cable to connect the patient to the galvanometer. In hospitals it 
is often the practice to run small three-wire cables permanently 
between each ward and the electro-cardiograph room; this obviates 
the necessity of moving the patient (which is frequently inadmis- 
sible) and makes it easily possible to obtain 1ecords from patients 
in any part of the hospital. 

The records obtained on the electro-cardiograph are rapidly be- 


 -oming of very great importance in the medical world, and the 


leading doctors and hospitals of the day are adopting this method. 
not only for investigating cardiac disorders, but also for studying 
the mechanism of the normal heart. 

The instrument has frequently been used to detect the very early 
stages of some heart affection in time for a cure to be effected when 
an ordinary clinical examination has failed to reveal any patholo- 
gical condition. It is also valuable in such cases as mitral stenosis 
(see description below) in which * murmurs ` are absent or obscure, 
because in such cases the elcctro-cardiographic examination will 
probably definitely decide an otherwise doubtful diagnosis. 

One of the most useful applications of the instrument is its periodic 
use on patients undergoing a course of treatment. By means of the 
cardiograph the physician is fully able to note the progress of the 
patient towards health, and further to notice the effect of various 
‘drugs and different treatment upon the system. 

À short description of the usual form of the electro-cardiogram and 
a comparison between the normal and the abnormal records will 
clearly illustrate the importance of the instrument in medical science. 

The normal electro-cardiogram (Fig. 3) usually consists of five 
‘separate phases in each cycle, viz., P, Q. R, S. T.t 

In order to understand these peaks and depressions it will be 
necessary to describe in outline the cycle of operations in the heart s 
action. The heart may be considered as being divided into two 
upper chambers, the auricles, and two lower ones, the ventricles. A 


* These tests are made as follows: (a) Resistance of patient. With 
the switch F (Fig. 4) connected to the body, compensate for the skin 
current at G and arrange the sensitivity of the galvanometer so that a 
deflection of, say, 3 cm. is given when 3 millivolts are introduced into 
the circuit at A. Having thus standardised the galvanometer, return 
the resistance switches D, E and F to their zero positions, place G at the 
extreme left-hand side of the slide wire, and vary the resistance dials 
until a deflection of 3 cm. is again produced for an E.M.F. of 3 millivolts. 
The sum of the resistances D, E and F introduced into the circuit will 


then be equal to the resistance of the patient. (b) Resistance of the 


ie String.” With all switches at O, adjust the rheostat until the volt- 
meter is reading at the arrow mark. Adjust the galvanometer sensitivity 


‘to get a definite deflection, say 4 cm., for an E.M.F. of 3 millivolts intro- 


duced at A. Insert resistance into the circuit at D, E and F until the 


"deflection is halved; the resistance inserted will then equal the resis- 


tance of the string. 

T See “ Proceedings ” of the Physical Society of London, June 20th,1914. 
_ t As previously mentioned the terminology of the electro-cardiogram 
‘18 due to Prof. Einthoven who first lettered the peaks in the curves in 
‘the manner shown. 


| 


beat of the heart is the contraction of the auricles and the ventricles, 
the two auricles first simultaneously contracting, to be almost imme 
diately followed by the contraction of the two ventricles, after which 
a pause occurs during which these chambers momentarily relax. 

The right auricle receives the blood through the veins from the 
system and when full it contracts and drives the blood into the right 
ventiicle, which in turn commences to contract, forcing the blood 
round the pulmonary artery and so to the lungs. From the lungs 
the blood is passed into the left auricle which pumps it into the left 
ventricle. This in its turn contracts and the blood is forced forward 
—passage backwards being prevented by the action of the mitral 
valve—through the aorta, and so to the arteries of the body. This 
cycle of operations is repeated in a normal individual and under 
normal circumstances about 72 times per minute. 

Referring to the records (Figs. 3 and 5), P, the first phase corre- 
sponds to the contraction of the two auricles. The other peaks 
and depressions are the result of the contraction of the two 
ventricles. The value in millivolts of each of these phases and the 
time intervals between them can be directly read off from the records. 
p Fig. 5 is a portion of a triple electro-cardiogram obtained from a 
patient suffering from stenosis or constriction of the mitral valve. 
This record was taken on a plate camera with a considerably slower 
plate speed than usual, enabling a large number of cycles to be ob 
tained on the same plate and any infrequent irregulazity to be thus 
noted. 

The vertical time markings represent 1/5th of a second and the 
horizontal lines show, as in the normal record, ; 54,, volt. 

Important diagnostic symptoms are noticeable on this record. In 
the first case the “ P " summit corresponding to the contraction of 
the auricles is greatly exaggerated, especially in the case of Lead II., 
right arm—left leg). Thissummit corresponds to three and a half or 
four divisions, whereas in the normal record the summit rarely exceeds 
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two divisions. A further important point to be noticed is that the 
time interval between the summits P and R (corresponding to the 
interval between the contraction of the auricles and ventricles) is 
much greater than usual, measuring as much as 0-3 to 0-4 second as 
against à maximum of 0-2 second in the normal record. This interval 
may be taken as a measure of the functional efficiency of what is 
known as the auriculo-ventricular bundle, and the prolongation of it 
is the first of a series of important phenomena called * Heart Block ` 
which, although causing no disturbance of the beats evident during 
ordinary clinical examination, is a frequent sign of the early stages 
of heart disease and other affections. Other points to be noticed are 
that the summit R is unusually small in Lead L, whilst S is deep, 
whereas in Lead II. R is tallest and S is absent. 

The combined experience of the medical profession for the last 
few years in the interpretation of the electro-cardiograms has made 
the electro-cardiograph a certain and indispensable adjunct to 
caidiac diagnosis, and we cannot.do better, in conclusion, than quote 
Dr. Thomas Lewis of the University College Hospital, on this 


subject :—* 


"The information obtained by electro-cardiography is not, as 
commonly thought, of purely scientific interest in the analysis of 
disordered heart action. It has a great and growing value in the 
practical management of patients. There are few heart cases in 
which our knowledge is not added to by its employment, and in a 
steadily increasing percentage facts, which are essential if sound 
prognosis and treatment are to be attempted are elicited. The time 
is at hand, if it has not already come, when an examination of the 
heart is incomplete if this new method is neglected." 


M re 


* “ Electro-Cardiography and its Importance in the Clinical Examina. 
tion of Heart Atfections." Thos. Lewis, M.D., M.R.C.P. 
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ELECTRICAL PLANT AT COLLIERIES.* 


BY J. A. KERR. 


In these days of armouring and earthing throughout it took some 
courage to say anything against that practice. The author was in 
favour of armouring and earthing if it were properly carried out and 
maintained, but in certain cases this was impracticable. Indeed, 
the time and money spent in efforts in this direction would be better 
utilised in making the insulation proof against the needs of these 
devices, and in providing extra copper at lower pressures. In some 
districts it was difficult to get men at a reasonable rate sufficiently 
skilled to do this work properly. As a rule it would be much safer 
on small installations if earthing were not resorted to until it was 
found possible to get a sufficient difference of potential between each 
piece of apparatus and earth to cause danger. This would help to 
raise the standard of insulation. There must be two faults on an 
insulated system to get a shock to earth. It would not be hard to 
find places on such a system where a person might come against live 
metal with one hand and the case of a switch or motor with the other 
and not receive a shock, whereas if the case was earthed and a fault 
occurred on another part of the system, or there were a number of 
small leakages, the result might be serious. Mining practice in 
Natal, till within a few years ago, confirmed this view. Bare wires 
were run along the side of the roads—this practice was very properly 
stopped bv the Mines Department—the pressure being 250 volts. 
The coolies and natives worked barefoot and almost naked. Earth 
wires were unknown. Contact with live wires and apparatus must 
have been of daily occurrence, yet with the exception of one doubtful 
case, there was no record of any fatality. In many mines in the 
West of Scotland much could be said for the unarmoured unearthed 
system. Other industries offered attractions and less onerous con- 
ditions to skilled electricians who had not had time to succumb to 
the fascination of mining work, with the result that men competent 
to keep the earthing right were hard to retain. Further, a demand 
often sprang up for a certain class of coal that the manager might 
not at the moment be working with his machines. If he could get 
cables in promptly he might be able to shift a machine from another 
section and so take advantage of the turn in the market. With 
unarmoured cables à few hours would suffice to remove them and 
re-instal them again, whereas with the armoured system where a 
number of boxes had to ke cut out, cleaned and re-connected, and 
the armouring bonded and tested, the turn in the market might be 
ended by the time the work was finished. Far too much had been 
made of the risk of fire on unarmoured systems through defective 
jointing. If the resistance of a joint was high enough to raise the 


QUII 
= MATTERS TELEPHONIC. 
ÄTA ANNAU CH EUR 


THE ORDER-WIRE SERVICE IN LARGE TELEPHONE 
PLANTS. 


BY J. BAUMANN. 


The most troublesome problem in the London telephone 
service is the traffic between subscribers who are connected to 
diflerent exchanges. Although this part of the trathe exceeds 
90 per cent. of the total sum of the connections any sub- 
scriber may demand, the usual procedure to handle this most 
important part of the whole service 1s exceedingly primitive, 
costly and insufficient. 

A subscriber, N, connected to the exchange X wants a sub- 
scriber, M, connected to the exchange Y. N calls his exchange 
and gives the operator the number of the subseriber M. The 
operator of X gives this number to an operator of Y on an 
order wire, common for tlie use of à pluralitv of operators of 
exchange X, or rather she attempts to do so. For, owing to the 
fact that the order wire is common to several operators, she 
may find it occupied by another operator, transmitting an 
order to an operator of the exchange Y. She has, therefore, to 
wait until her predecessor has finished her transmission. At 
this same instant a third operator of exchange X may cut in 
and begin to transmit an order. 


& Abstract of a Paper read before the West of Scotland Branch of the 
Association of Mining Electrical Engineers, 


heat sufficient to cause ignition of the insulation, it would be detected 
in the working of the apparatus it had to supply. With large strand- 
filled cables there was difficulty in getting the joints properly 
sweated, but a stepped mechanical joint would overcome this. 
Theoretically, in a long cable the copper should become longer than 
the iron-wire armour with a rise in temperature. In one instance a 
three-core 0-25 sq. in. double-wire armoured bitumen cable went to 
earth about 600 ft. down a shaft where the temperature varied from 
70? F. to over 100°F. It was found on cutting out the fault 
that the cores were badly decentralised. The makers could find no 
fault with the method of fixing which was done with cleats 3 ft. long 
fixed to the buntons. The cable had never been worked at a greater 
density than 700 amperes per square inch, and it is probable that the 
unequal expansion and contraction of the copper and iron caused the 
trouble. This cable subsequently decentralised at various places 
and had to be taken out. It is not advisable to attempt to locate a 
fault in bitumen cables by burning out, as the current may be 
sufficient to decentralise the cores. 

It was high time that slate switchboards were done away with for 
anything over low pressures. Unless substantially bushed and faced 
with mica for underground work, the insulation was not reliable. 
Very often the electrical engineer had not time to get away to inspect 
switchgear offered for sale, and it was difficult to deduce the merits 
of switchgear from a drawing. In this connection the members of 
the Association had a powerful remedy. Why should they not form 
a committee to pass and approve such apparatus. The joint ex- 
perience of a number of members would ensure a sound verdict and 
would benetit both the buyer and the manufacturer, as the latter 
would have defects and objectionable features pointed out to him, 
while the former could safely accept what had been approved by the 
inspection committee of the Association of Mining Electrical Engi- 
neers. A system of file cards was of great value, and should be in 
use wherever electrical plant was operated. Each motor should 
have a card bearing the following particulars: Name of maker, date 
of delivery, date when put to work, number, voltage, current, horse- 
power, speed, size of fuse wire or current at which circuit-breaker 
will operate, where situated, date and nature of repairs and by whom 
repaired, material used for repair, stores allowed, &c. Wherever 
possible, machines, motors and switchgear should be standardised, 
thus enabling spares to be stocked and allowing repairs to be quickly 
carried out. Such a system had the advantage that, having the 
characteristics of fewer pieces of apparatus to study, men could 
more quickly locate and repair faults, put parts together again, and 
better guard against the possibility of breakdown occurring. Some 
men at present seemed to think that the collicry was run for the 
electrical installation, and not vice versa. 


I 


TITEL 


j 


— 


When the operator of X has finally gained the attention of 
the operator on the other end of the order wire, she gives to the 
latter the number of the subscriber wanted. The operator of 
the exchange Y, having tested the line of the subscriber M, 
gives the operator of X the number of the Junction line to be 
used. The operator of X searches for the jack of this line and 
inserts the plug, completing the connection of the subscriber's 
line to the Junction line. \ 

Remembering that the operators | f the first exchange are 
called A-operators and the operators at the receiving end of the 
order wire are called B-operators, one|may say that the ordi- 
nary order wire service between telephone exchanges is liable 
to the following objections :— 


1. A B-operator may be spoken to oe ES by several. 
A-operators. \ 

2. The distribution of work to the single B-operators is- 
fortuitous and unequal. 

3. The B-operator must indicate the number of the junction 
line to be used. This means waste of time ard labour and leads. 
to false connections. i 

4. The A-operator must search for the jack of the junction 
line indicated. This means mistakes, false connections, waste: 
of time and labour. : 
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5. The junction lines are unequally loaded. A number of 
lines must be provided that are really superfluous. 

These drawbacks are avoided in the order-wire system de- 
scribed hereinafter. The essential feature of the system is that 
for each group of A-operators and the corresponding B-opera- 
tors of the distant exchange a common set of pairs of con- 
tinuously moving switches is provided, of which each pair may 
be used by each A-operator to seek automatically a free 
B-operator, and to indicate automatically a free junction line 
between the A-operator and the selected free B-operator, at 
the same time to the A-operator as well as to the B-operator. 
The switches may be rotating devices, as shown in the drawing. 
Each pair of these rotating switches during a complete revolu- 
tion gives each A-operator of the group one opportunity to 
occupy a free B-operator of the group co-operating with the 
group of A-operators using the common set of switches, and 


shown), and appertaining to the other two of the segments c. 
The inner ends of the arms 5,, bz, b, are respectively connected 
to an electromagnet, /,, fa, fs, the other ends of which are 
earthed. When a key (e.g., e) is depressed at the moment one 
of the arms b touches the segment c connected to the depressed 
key, a current passes from the battery g to the depressed key 
e, of the A-operator A, to the microphone r, to the contacts 
Zis 25, 23, 24 Of the spring sets d,, d,’, d,”, the segment c,, the 
arm b, and the electromagnet /,. This electromagnet f, is 
energised, and stops the arm b, over the metallic segment c,. 
By means of the microphone r,, the translating coil s, the 
junction line and the receiver of the B-operator, the number of 
the required subscriber is transmitted from the A-operator A, 
to the B-operator. Thestopping arm b, works the set of springs 
d,, corresponding to the touched segment c,. By the work- 
ing of this set of springs the connection between the de- 


- é 
"€ ?* 


E s y. 
A, es $ AT? p 


cS 


DIAGRAM OF ORDER WIRE SERVICE SYSTEM. 


Indicates at the same time to the A-operator as well as to the 
selected B-operator the junction line to be used. 

un the figure, a,, a,, a, are rotating switches which may be 
located in the neighbourhood of the A-operators or at any 
distant place. Each of these switches is provided with a 
rotating arm, b. The rotating arms b, b,, b, of every common 
set of switches are invariably held in the same relative position 
during rotation, maintaining always the same angle with a 
fixed line. The outer ends of the arms b glide over the 
metallic segments c}, c,', C”, Co) Co’, Co”, Ca, Cg’, Cy”, Which 
are located in the single switches at different angles. These 
segments are connected to the keys e}, €z, €3, e, of the A-opera- 
FH M Ay As by means of spring jacks dy, da ds de i 

2°74 ,G,, ud ^in 

To the jacks d, d, shown are corresponding jacks d3, d, (not 


pressed key e, of position A, and the two other switches a is 
interrupted at point z,, and the current in the electromagnet h 
is maintained on the following path g, ei, r,, 2, c,, b,, f,, earth, g. 
At the same moment the voltage of the battery g is transmitted 
to the electromagnet h, of the second switch v, over the closed 
contacts and further to the metallic segments k by means of the 
rotating arm ?,. The same contacts are provided in the other 
sets of springs dz, dz, di, as in spring set d,. To the segments & 
are connected junction lines l to the distant exchange. When 
the arm 7, touches a segment k connected with a junction line, 
l, whose distant end is earthed by the plug switch y,, and a 
relay, pı, that is to say, when the arm ?, meets a free junction 
line, a current is started, this energising the electromagnet h,, 


which electromagnet stops the arm i, on the segment & of the 


selected junction line l. At the same moment an arm m;, 
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which is fastened to the arm i}, is depressed on a metallic 

segment, n, corresponding to the selected junction line, and TURNER DICTOGRAPH TELEPHONE SYSTEM. 
closes the current of the battery g over a lamp appertaining to ! 

the key e, (ie., A-operator A,), and indicates the selected mu 

junction line by means of the worked set d, and the closed | The efficiency of any business organisation depends very largely 
contact 3. The path of the current of the lamp is, therefore, as | upon the available methods of inter-communication between depart. 
follows: g,, e,, ry, 2, 4, hy, m,, 0, 3, earth. In this way the ments and more especially between the head office and the various 
à Po ALE Im qme n Mcr iet PN departments. The  Dictograph  inter-communication telephone 
Junction line to be used is automatically and without the help system is claimed to be one of the most efficient means of inter- 
of the B-operator indicated to the A-operator. This indication | c mmunication available. It has several distinctive ieste 
1s accomplished before the transmission of the number of the 


; ; .“ | compared with the ordinary inter-communication telephone system. 
required subscriber from the A-operator to the B-operator 1s 


| the The principal one is that of a master station for the managing 
finished. At the B-end of the selected junction line the current 


director or superintendent of the works, which carries with it 
in the latter operates the relay p,, which lights a lamp, q,, | certain privileges with regard to communication to subordinates. 
indicating the selected junction line to the B-operator. As | The Master Station, which is illustrated in Fig. 1, comprises a loud. 


soon as the A-operator inserts the plug corresponding to the , Speaking receiver and a Turner transmitter, by means of which the 
lamp q, in jack z, the earth connection of the junction line at superintendent can sit at his desk or even walk about the room and 
the A-end is interrupted, electromagnet h, de-energised and | 
the arm ?,, as well as the arm m,, set in motion. The lamps o 
and q, are extinguished. With a velocity of the rotating 
switches of about one revolution per second, the automatic 
indication of a free junction line is almost instantaneously 
effected after the depression of a key, e; the connection of the 
junction line may take place during the transmission of the 
number of the desired subscriber in such a way that the moment 
this transmission is finished the connection of the junction line 
may be already completed. 


The moment the A-operator A, releases her key, e,, after 
having transmitted the number of the required subscriber to 
the B-operator, the current in electromagnet /, is interrupted. 
The arm b, of this electromagnet is at this moment either at 
the same angle to a common fixed line as the other arms b or at 
a different angle. In the first case the arm b, continues imme- 
diately to rotate, engaging with a continuously rotating 
spindle, whilst in the second case the arm b, waits until the 
other arms, b, have reached the same position as b,. At this 
moment the arm b, engages with this spindle, and begins 
rotation in accordance with the other arms b. 


The never-failing harmony of motion of the arms b is neces- 
sary in order that two switches, a, may never be stopped 
simultaneously by depressing the same key e. If by means of 
any key e, es e, of the operators A, A, Ag one of 
the switches a}, a,, a4 is already stopped, and at the 
same time the key e, of the A-position A, is depressed, either 
switch a, or a, or a; 18 first stopped by means of key e, accord- 
ingly, as after the depression of e, the arm b, first comes into 
contact with a segment e,, or b, with a segment cs, or b, with a 
segment c,. The operator A, working the key e, is not re- 
quired to watch the switches a,, ag, a3, which may be placed at 
a distant place, but she may see from the lamps indicating the 
free junction lines which of the switches a, and accordingly 
which of the B-operators is occupied by her. Any key e}, €z, e, 
e, may be worked at any time, but only by the same A-operator 
or her neighbours. The keys e}, e, with their accessories—i.e., 
battery g, microphone r, lamps o,—1orm a complex arrangement 
independent of the switches a, v. The keys e are not used 
for calling the the same definite B-operator but, according 
to the position of the arms by, bg, 63, come in connection with 
any of the B-operators B,, Bz, Bg, and cause the connection 
with a free junction line of the selected B-operator. | 

It is evident from the foregoing description that the arrange- 
ment does away with the principal objections to which the 
ordinary order wire service is liable. The importance of the 
improvement accomplished in this way can hardly be over 
estimated owing to the fact, already meritioned, that more than 
90 per cent. of the whole traffic in a telephone network like 
that of London is handled by order wire, and is irreparably 
affected by the drawbacks of the order wire service now in use. 
The elimination of these drawbacks would cause an improve- 
ment of the whole telephone service of the London network to 
such a degree that would justify even heavy expenses and 
complicated installation. But there is no necessity for either, 
inasmuch as the means employed in the described system are 
of the utmost simplicity and exclude heavy charges for installa- 
tion and maintenance. 


Fic. 1.—View or MASTER STATION. 


carry on a conversation with any of his subordinates in any part of 
the works or offices. An earpiece is also provided, so that if it is 
desired the replies transmitted can be kept secret from any one else 
in the room ; the action of lifting the earpiece from the hook auto- 
matically cuts out the loud-speaking receiver. 

The various departments are each provided with a Turner tele- 
phone station, which is illustrated in Fig. 2. These are provided 
with an earpiece and a Turner transmitter, which is sunk in the box, 
thus doing away with the ordinary unsanitary mouthpiece, and 
enabling the speaker to carry on a conversation in an ordinary tone 
of voice several feet away from the transmitter. The Turner system 
can be applied to almost any number of telephones for inter-communi- 
cation purposes, the usual sizes being 11, 23, 35, 59 or more stations. 
With this system, communication is established automatically by 
simply pressing down the key corresponding to any desired station. 
There is no sub-exchange or switchboard and the consequent delay 


Fic. 2.— View or TURNER TELEPHONE. 


through the operator’s inattention, &c. A Turner telephone calling 
the Master Station calls on a special pair of lines by throwing the 
key for the master station ; this operates a shutter and buzzer at the 
master station, thus showing the superintendent who is calling. 
The master station simply throws the key, belonging to the station 
calling, and conversation can be carried on without anyone being 
able to cut in on the line. Should another telephone call the master 
station at the same time, the corresponding buzzer and shutter 
operate, but no conversation is possible till the master station throws 
the proper key. If the manager is already speaking and does not 
wish to be interrupted he can stop the annoyance of the buzzer by 4 
small switch in front of the master station. The master station or & 
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Turner telephone can converse with any number of departments at to various resistances according to the conditions of the installation. 
one and the same time by throwing the various keys. This facility | Each Turner telephone is fitted with sound regulators, so that they 
is very useful in issuing routine or general orders or in case of ! can be installed in the noisiest of workshops. In this respect it may 


accident, emergency or fire. 
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| be mentioned that in a recent test on a railway train, when travelling 
at high speeds through tunnels, cuttings, 
&c., the Dictograph system was the 
only one with which intercommuni- 
cation could be held between various 
parts of the train. 

The interior work of each telephone 
is mounted on steel frames, and all 
contacts are made by pure platinum 
points. The automatic release is a 
gravity release. The instruments are 
usually made as desk instruments, but 
can also be fitted on brackets or as 
flush wall-type instruments. In the 
latter case, the earpiece hook and keys 
are the only projections. 

In Fig. 3 a wiring diagram is giverr 
of a master station and two Turner 
telephones in communication. From 
this the various circuits can be traced 
out. For instance, if we consider tele- 
phone A calling up the master station, 
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See A © Sree CR, R back to the switch 33A. The switch 


Fic. 3.—WiniNo DIAGRAM OF TURNER TELEPHONE SYSTEM. 


A master station calling the Turner telephone lights a signal lamp, 
80 that if the Turner telephone should already be talking to another 
sub-department, the head office can be given precedence. Another 
feature of the Turner system is the provision for obtaining com- 
munication with the superintendent or works manager when his 
duties take him into various parts of the factory. A certain pre- 
determined department (usually the least busy department) is called 
up, saying who is wanted and who is calling. This department, by 
means of a special key, gives a code ring (say, two or three separate 
Tings) simultaneously to every department in the works. The result 
18 that in whatever department the superintendent is in he will either 
hear the ring himself or be advised that he is wanted. He can then 
ring up at the nearest telephone the predetermined department and 
find out who is requiring him. 

With regard to the construction of these telephones, the transmitter, 
as mentioned before, is concealed inside the box, and has no mouth- 
Piece, a flat perforated disc flush with the box covering the trans- 
mitter case being all that is necessary. The transmitter is so sensi- 
tive that an executive officer can hold conversation from a master 
station with a Turner telephone whilst he is standing or sitting some 
20 ft. or 30 ft. from the master station. When he is near the tele- 


phone he can be heard at a low whisper, so that these instruments ; 


are advantageous in businesses where a certain amount of secrecy is 
required. The transmitter, for which the General Acoustic & Dicto- 
graph Co. (Ltd.) hold the English patents, is constructed thus: The 
microphone, which is made of aluminium, has a carbon electrode 
With six highly polished hollow cups ground on its face. The con- 
tact is made and varied between a highly polished diaphragm with 
tiny hollow carbon balls of the order of 0-01 in. to 0-02 in. in dia- 
tid 3 required number being in each cup. The resistance of 
Ee transmitter is varied according to how the transmitter is built. 

ey are usually built with the resistance between 70 and 120 ohms. 

receivers are all of the double-pole watch type, and are built up 
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X in the buzzer circuit is used to cut 
out the buzzer when the master station 
dH is engaged. When the master station: 
Y desires to answer key 34A is thrown, 
and the circuit is established from the 

transmitter and loud speaker of the 

master to the transmitter and receiver 

of telephone A. In the case of the 

master station ringing a Turner tele- 

phone a circuit is established through 
the A telephone relay, which energises 

the buzzer and the lamp, and on the 

Turner telephone throwing his key the 

talking circuit is established as before. 

The circuits when the two Turner 

telephones are in inter-communication 

are rather difficult to trace in Fig. 3. 

A sketch (Fig. 4) has, therefore, been 

prepared, so that the system of communication can be easily 
understood. Two Turner telephones in communication are not 
protected from outside departments listening in. Secret commu- 
nication, however, can be obtained if it is expressly desired by 
| different wiring arrangements, but the standard system does not 
include this. The ringing circuit on the Turner telephones has’ a 
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Fic. 4.—DIAGRAM OF CONNECTIONS BETWEEN TURNER TELEPHONES: 


central battery of 6 volts, which is placed as near the centre as pos- 
sible. The master station has a special battery circuit of 3 volts, and’ 
4} volts are used on the talking circuit for the telephones. "The 
battery, 2, is used for lighting the signal lamp. an extra battery, 7 
being supplied if any of the telephones are too far away for the lamp. 
to light properly. 
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TARIFFS AND OTHER MATTERS. 


Although the Annual Convention of the Incorporated 
Municipal Electrical Association for the present year is a 
thing of the past, there are a few points in connection with 
the meeting that still merit attention. One of these is the 
resolution of the Council in regard to the Bill of the York- 
shire Electric Power Co. We mentioned in our issue of 
February 20th last that this Power Company, like others, 
works under considerable restrictions. For example, it 
can supply energy for power alone or for power and lighting 
for private consumers, but it must not supply energy for 
lighting alone except through an authorised distributor 
working under a provisional order. On account of the cost 
involved in obtaining a provisional order and in erecting 
a station and laying down mains, there are many districts 
which are cut off from the use of electrical energy where only 
a lighting load is obtainable. The Power Company desires 
to rectify this difficulty by obtaining further powers, 
although, at the same time, any local authority would not 
be prejudiced in obtaining a provisional order at some later 
date on account of the district having been supplied in this 
way. As might have been expected, a certain number of 
local authorities objected to this move on the part of the 
Company, and the matter was taken up by the LM.E.A. 
Having first ascertained that all the local authorities 
affected by the Bill were taking action, a resolution of the 
Council was passed as follows :— 


Whereas the Association note with concern the attempt of the York- 
shire Electric Power Co., in its Bill, to appropriate all districts within ite 
&rea which do not already form part of the area of supply of an autho- 
rised distributor; also in view of the fact that such powers would 
seriously interfere with the development of municipal areas, and would 
in all probability entail a payment of compensation for goodwill in the 
event of an extension of borough boundaries or municipal lighting areas, 
the Council note with satisfaction that a petition is to be presented by 
the non-county boroughs of Batley, Brighouse, Doncaster, Keighley, 
Morley, Ossett and Todmorden, and assures the various authorities of 
their moral support to the petition. 


In reading this resolution we cannot but be struck by the 
contrast of the recent Presidential Address, in which it was 
urged that a national scheme of electricity supply should be 
established, and that large power stations should be erected 
giving bulk supply, so that the inhabitants of outlying 
districts would benefit. During the same week that these 
views were expressed by Mr. CuaTTOCK the above resolution 
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to throttle the efforts of a power company made its appear- 
ance in the Annual Report of the Council! We can only 
draw the usual conclusion—that the local authorities 
affected a desire at some indefinite date to apply for pro- 
visional orders and to run electricity works on their own 
account. In other words, the policy which has been so 
detrimental to electricity supply in this country is to be 
continued. The number of small bodies giving a supply 
must be increased rather than permit the Yorkshire Electric 
Power Co. to deal with their area on broad lines. The 
engineers on the Council of the I.M.E.A. must be as well 
‘aware as anyone that centralisation is desirable in elec- 
tricity supply—Mr. Cuattock himself has expressed very 
strong views on the subject ; yet they pledge themselves to 
help the opposition to the Bill of the Yorkshire Electric 
PowerCo. Surely engineering should come before municipal 
politics. 

On the other hand, we are glad to see that the Council is 
doing something to bring about uniformity in the conditions 
issued by the local authorities for the supply of electrical 
energy. There is obviously no point in each authority 
having a different set of conditions, even though the con- 
sumers are in distinct areas. The multiplication of such 
conditions is pure waste of energy. 

In our last issue we referred very briefly to the lengthy 
Paper by Mr. J. H. Bowpen on “ The Standardisation of 
Tariffs.” We do not agree with the remark of Mr. C. H. 
WorDINGHAM in the discussion that this subject was ex- 
hausted years ago, although we may say that HoPKINSON 
exhausted it by the laying down of sound principles. But 
to carry out these principles is another matter, and it is in 
this approximation to the ideal that the trouble comes in ; 
there is, in fact, still room for discussion on this side of the 
question. We are glad to see that Mr. BowbpEN, in his 
Paper, exposed the weakness of the rateable value tariff, for 
there is a great deal that is illogical about it. Rateable values 
vary enormously, according to the district, and have no real 
relationship to the amount of electricity that is used in 
lighting. The objection raised by some engineers to Mr. 
Bowpzw's tariff, which tariff is undoubtedly sound, is that 
a certain intimate knowledge is required of the amount of 
apparatus installed by the consumer. If it so happens that 
the diversity factor is such that electrical energy for heating 
and cooking may be supplied for jd. per unit irrespective 
of demand, this difficulty largely disappears. This con- 
dition implies that the combined fixed and running charges 
amount to jd., but this may not always be the case. On 
the other hand, the rateable value charge obviously bears 
no relation to the maximum demand of the heating and 
cooking apparatus. If this charge is high, injustice is done 
to the consumer who may wish to use apparatus on a smaller 
scale, or may, perhaps, wish to use electric cooking without 
electric heating. In other words, it is likely to discourage a 
class of consumer that is very desirable. We do not think 
there should be any difficulty in obtaining the information 
required by Mr. BowpEN in order to fix his primary charge, 
more particularly in the case of lighting. At the present 
moment the matter is complicated to some extent by the 
fact that the maximum demand is not related in any simple 


way to the maximum kilowatts installed, except for some 
definite type of cooking plant and type of householder. 

We notice that, although Mr. BowpeEn defines diversity 
factor in the usual way, he gives a figure of 20 for the 
diversity factor of cooking and heating apparatus. This 
obviously refers to kilowatts installed, instead of to the 
maximum demand, and we think it is rather unfortunate 
that Mr. Bowpen should adopt such a basis contrary to the 
definition, as it will certainly lead to confusion. On the 
other hand, Mr. BowpEn’s general methods appear to be 
free from criticism. The objection is sometimes raised that 
the maximum demand is a quantity which the original 
consumer does not very well understand and does not see 
why it should affect the amount he has to pay. We do not 
see why this difficulty should not be overcome by merelv 
stating that a certain number of units will have to be paid 
for at the primary rate and the remainder at the secondary 
rate for a given installation. This makes the matter quite 
clear, while at the same time it permits a tariff to be used 
which depends upon the size of the installation, instead of on 
the rateable value of the house. 


REVIEWS. 


(Coples of the undermentioned works can be had from THe ErtgcTRICIAN Offices, post 
free, on receipt of published price, adding 3d. for books published under 2s. Add 
10 per cent. for abroad or for foreign books.) 


Laboratory Manual: Direct and Alternating Current. ByC. E. 
CLEWELL. (New York: J. Wiley & Sons; ndon: Chapman & 
Hall) Pp. vii.4-100. 4s. 6d. net. 

According to the author, this book of laboratory directions 
Is designed for the use of students in courses other than that 
of electrical engineering who take a brief amount of work in the 
fundamental principles of electricity—presumably at the 
Sheffield Scientific School of Yale University. From the title 
page it appears that the book has been prepared to accompany 
Timbie's * Elements of Electricity." As we know nothing of 
the latter work, we shall have to deal with the laboratory 
manua] as a separate book. 

There are brief descriptions of, and notes and questions on, 
30 experiments, of which 20 deal with continuous-current 
circuits and appliances, and 10 with alternating-current plant. 
A careful perusal of the book has failed to interest us. We 
have endeavoured to put ourselves in the position of students 
who take a brief amount of work in fundamental principles 
of electricity, and the author's 30 experiments have left us cold. 
We start with Ohm's law, and after a few experiments on 
instruments, starters, fuses, circuit-breakers and such like we 
find ourselves making stray power tests, brake tests, static 
torque tests, and finish by running shunt and compound 
generators in parallel. 

Having reached the saturation point in continuous-current 
engineering, we are switched over on to the alternating- 
current side. Here we deal with resistance and reactance in 
series and parallel, and make our way through the intricacies 
of such subjects as three-phase circuits, transformers, induction 
motors, synchronous motors, alternators in parallel and 
mercury arc rectifiers, a page or two being devoted to each 
subject. 

We should much like to know to what courses the author 
refers in his preface, and also to what useful purpose the 
students who take the course outlined in his book put their 
knowledge. To teachers, in this country at any rate, it will 
come as a shock to learn that fundamental principles of elec- 
tricity include a sketchy account of a score and ten experiments, 
most of which, on a sound foundation, properly belong to a 
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serious course of study in heavy electrical engineering. As 
such they, along with many others, are to be found in books 
innumerable. Seeing that in most of the technical colleges in 
this country laboratory instructions are presented to students 
in all grades free of charge, it 1s probable that such students 
will kick against being asked to pay 4s. 6d. for this elementary 
book. 

Readers of THE ELEcTRiCIAN thirsting for knowledge on 
elementary principles of electricity will do well to turn to some 
source containing accounts of the bed-rock experiments carried 
out by the giants, and on which rests the industry in all its 
branches. H. H. BROUGHTON. 
Applications of Electricity for Non-Technical Readers. By 


ALEX. Oa@iLVIE, B.Sc. (London: T. C. & E. C. Jack.) Pp. 93. 
6d. net. 


Elektrizität und Volkswohlfahrt. By Prof. Dr. A. Reps. 
lin: Georg Stilke.) Pp. 138. M. 2.50. 


These two books, though essentially different in language, 
arrangement and style, are both a recognition of the fact that 
electricity has played one of the leading parts in the develop- 
ment of twentieth-century civilisation, and moreover in the 
further development of that civilisation, which we may expect 
in time to come, it may not inconceivably play the leading 
part. It behoves every thinking person then to know some- 
thing of what is and might be done with this mysterious agent, 
and it is this desire to inform which has resulted in these two 
books, though the work has been approached in each case from 
a different standpoint. 


Mr. Ogilvie's production forms one of the series known as the 
“ People’s Books." These consist of monographs on many 
subjects, covering the widest of fields, and Mr. Ogilvie has pro- 
vided a useful addition to the series. He has endeavoured to 
set forth in simple language an account of some of the chief 
applications of electricity for the benefit of the individual 
Possessing no previous knowledge of the subject. In this way 
he covers the field of “ battery current ” applications, including 
telegraphy, telephony and ignition and of “ dynamo current " 
applications, comprising the various forms of lighting, heating, 
power, traction and wireless telegraphy. The general opinion 
of a non-technical reader whom we asked to look through the 
book was that it was very interesting, and certainly gave him a 
clearer idea about things than he had before. He, however, 
made the one criticism, that the units used are not explained. 
This is certainly a grave omission, and we hope in a second 
edition this will be remedied by the inclusion of a few lines ex- 
plaining what is meant by “ohm,” “ ampere " and “ volt." 
Again, the diagrams might well be clearer, and this especially 
applies to the lettering to which the author constantly refers. 
In comparing the text with the diagrams it is often difficult 
even for à person familiar with the general arrangement to 
trace the exact connections, so that the non-technical reader 
must, therefore, stand a fair chance of being completely fogged. 
Our reader made the further criticism that while Mr. Ogilvie 
explained how things were done by electrical means, he 
said nothing about why it was possible to do them by this 
means. 6 Why " is, however, quite outside the scope of the 
book. o 

While Mr. Ogilvie gives some technical description of varjous 
electrical apparatus, Dr. Reps confines himself to a dissertation 
on the wavs in which electricity has benefited civilisation, and 
he illustrates his thesis by referring to certain specific elec- 
trical applications and by providing his readers with numerous 
photographs of electrical equipment. Like Mr. Ogilvie, he 
covers a wide ground. | 

i legraphy. By J. Erskine-Murray, D.Sc. 
manot a oa dm 5th edition. Pp. enm A 
105. 6d. net. 

The 5th edition of this well-known book on Wireless Tele- 
graphy differs very httle from the last edition, which was 
reviewed in THE ELECTRICIAN of May 16, 1913 (p. 225). A 
few additional pages, however, have been inserted here and 
there, notably to give some account of the Goldschmidt receiver 
and of the Lodge-Chambers system. There is, therefore, very 
little to add to our previous review. 


(Ber- 
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EXPERIMENTS ON EWING’S HYSTERESIS TESTER. 


BY J. H. MEACOCK AND H. RILEY. 
Synopsis.—The relation between deflection and number of strips.. 
Form of curve due to hysteresis loss alone. Prof. Ewing’s curves, 
and those for samples used in this work. Flux density measurements: 
by (a) Grassot fluxmeter, (b) Ballistic galvanometer, and (c) Duddell 
oscillograph. Losses calculated from these figures. Discussion of 
results. Uneven flux distribution and its effects on the curve. Experi- 
ments on ring-shaped sam ples. 


This investigation was undertaken with the object of throw- 
ing further light on the cause of the peculiar shape of curve 
obtained with the Ewing hysteresis tester when the deflection 
is plotted against the number of strips rotated. The first part 
of the work consisted in obtaining examples of the curve in 
question. 

Prof. Ewing in his valuable Paper* before the Institution 
of Electrical Engineers 19 years ago gave two examples 
of this curve, which are reproduced in Fig. 1, marked A and B. 

The iron used in the present work was Sankey's best trans- 
former iron (1900), 13 mils thick, and of the standard dimen- 
sions. The specimens were rotated at 800 revs. per min. by a 
distant motor, the speed of revolution being maintained con- 
stant by the ordinarv stroboscopic method, and the sum of the 
readings in opposite directions noted. An equivalent ‘dummy " 
specimen of cardboard was rotated and the total deflection due 
to this was observed. This gave the correction which had to 
be applied for windage and eddy currents in the clamps, and 
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Number of Specimens. 
Fic. 1.—DEFLECTION CURVES OBTAINED WITH HYSTERESIS TESTER. 


Deflection. 


0 


6 


the corrected curve obtained was taken as a measure of the 
hvsteresis loss in the specimen C, Fig. 1. The total thickness 
of the specimen was carried well beyond the normal value 
used in the instri ment. 
The energy loss per cycle in a sample of iron due to hysteresis 

may be expressed as 

V 

C | B"dv, 
U 


where c ìs the hysteretic constant for the iron used, B is the 
maximum flux density for the element of volume dv, V is the 
total volume of iron and x is the Steinmetz index. 

This index, according to the most recent research, has a value 
of 1-7 rather than the generally accepted value of 1-6. 

The next part of the investigation was to determine the 
variation of flux density throughout the length of the specimen, 
and this was carried out by the three following methods. 

The first of these consisted in the measurement of the flux 
at the centre of the specimen by means of the Grassot fluxmeter. 
The assumption was made that the curves of distribution of 
induction density along the specimen were similar in every 


* '' Proc." Inst. Elec. Eng., 1895, Vol. XXIV., pp. 398-430. 
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Table I.— Results of Strip-deflection Experiments on Tester. 


Prof. Ewing's Experiment on test specimens. 
| experiments. | pe pes 
No. of strips. ——————— — $$ c ——____ 
A | B | Total Windage > Net 
Á | * | deflection. deflection. deflection C. 
0 d | TE. on 21 | 0 
l 69 130 46-5 2.2 44:3 
2 85 142 | 64:3 2.3 62-0 
3 75 132 e a E 
4 71 124 58-0 2-2 55-8 
5 69 190 gat e EN 
6 69 117 52-0 24 496 
7 69 116} M = m 
8 ' 69 lies. p » | ie 
9 ' 70 117 49-2 2-6 46-6 
10 72 o NTR d. DE A 
11 ' 72 18 | s. "RM D 
12 pes Me 503 28 | 47:5 
“Mol. MK 50-7 3-4 47:3 
16 = sos 53-2 4-4 48-8 


Table II.— Results of Flux Measurement by Grassot Flurmeter. _ 


No. of | Total | Deflection/V B? 
atri flux at B. B!” VB!7, (reduced to 

PS | centre. | | unity at 12 stripe). 
] i 850 | 16,400 |14-8 x 10°, 5:91 x 10% | 

2 1,330 | 12,600 | 9-46x 105 | 7-57 x 106 

3 | 1,340 | 9,140 5.44 x 108 | 6-53 x 108 

4 1,570 | 7,480 | 3-86 105 ; 6-18x 106 

5 | 1,570 | 6,970 | 263x106 3525x109. i 

6 | 1,750 | 5,570 | 235x108 , 5:50 x 108 0-85 

1 1,702 | 4,640 | L-85x105 5:17x 106 "ur 

8 1,815 | 4,330 152x108 4-86 x 10° EN 

9 1,850 ; 3,920 | 1-29x 10* | 4-62 x 106 0-94 

10 ; 1,860 | 3,550 | 1-09 x 105 , 4-36 x 108 n 

1,950 | 3,380 | 103x106: 4-54 x 106 Ss 

12 2,000 | 3,170 0:901x10*5 4-36 x 106 1-00 

13 2,010 | 2,960 , 0-80x 105 ` 4-17 x 108 e 

14 2,000 | 2,800 074x109 , 4-12 x 109. 

15 2,040 | 2,550  0-64x 109  3-83x 105. M 

16 2,130 | 2,540  0:61x 10* — 3-92 x 108 1:18 

17 2,200 | 2,450 | 0-58x 109 | 3-97 x 10° 
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case, and for the comparison of results the total loss was taken 
as proportional to V B*7?, where B is the induction density at the 
centre of the specimen. 

À coil of 200 turns was wound on the specimen, and the 
flux-linkages were reversed by turning through half a revolu- 


10 11 12 13 14 15 16 17 


7 8 9 
Number of Strips. 


Fro. 2.—HysrERESIS Loss CURVE FROM FLUXMETER READINGS. 


234 56 


ton, the specimen being in line with the magnet both at the 
beginning and at the end of the operation. Since the calibra- 
tion of the instrument involves the resistance of the coil used, 
a direct standardization was obtained by inserting a bar 
magnet up to a definite mark, first into the standard coil of 
100 turns supplied with the instrument, and then into the 200- 


turn coil used, the mean of several readings giving the calibra- 
tion constant. 

The flux thus obtained, together with the dimensions of the 
specimen, enabled the values of B, V and VB" to be calculated. 
These results are shown in Table II., and graphically in Fig. 2. 

On considering these results it was seen that the deflection 
bore a gradually increasing ratio to the calculated loss, and an 
explanation of this discrepancy was sought. It was decided 
to ascertain whether this effect was due to variation in the 
flux distribution when the number of strips is altered. 

With this object in view a coil of 40 turns connected in 
series with a standardizing solenoid and a ballistic galvano- 
meter was placed in various positions on the specimen. By 
reversing the specimen quickly the flux was reversed, and its 
value calculated from the calibration of the galvanometer, 
which was effected by reversing a known current in the 
solenoid. Table III. shows the results obtained with the coil 
at different points along the specimen, and Fig. 3 shows graphic- 
ally the flux distribution along the specimens with varying 


numbers of strips. 


Elux-density in Specimen. 


Length of Specimen in inches. 
Fia. 3.—DISTRIBUTION oF B IN SPECIMEN. 


Values of B were obtained along the specimen, and these 
values raised to the 1-7th power were plotted along the axis 
of the specimen, the mean value being found by a planimeter. 
The total loss is proportional to the mean value of (B'?) x V, 
and Table IV. shows the result of this calculation. 

It will be noticed that this closer approximation to the true 


Coil at — CoilatO-1". Coil at 0-5” Coil at 1-07 Coil a$ 
end.  , from end. | from end. from end. centre. 
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Table III.—Fluz Distribution along the Axis of Specimen. 


1 1743 3,330 436 8,320! 636 12,100 680 13,000 680 
6 617 1,960 804 2,560 1,330 4,240 1,590 5,100 1,590 
12 1,038 1,650 1,190 1,900 ‘1,607 | 2,570 11,780] 2,900 1,785 2,910 
16 — 1,108 1,320 1,243 [1,480 1,776. 2,110 1,933) 2,300 1,933 


Table IV.—Computed Loss from Curves of Flux Distribution. 


| Deflection/VB"?, 
(reduced to unity at 12 strips) 


No. of strips. | Mean B!^, VB". 


} 


3-36 x 106 


1 | 84 x 108 | 0:87 
6 l 1-47~x 108 3:53 x 108 0-91 
12 0-62 x 10$ 2-98 x 108 1-00 
16 | 0-46x 109 | 2-94x 108 107 
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flux distribution has resulted in a closer approximation to 
the proportional loss for varying numbers of strips. 

As this result does not fully explain the facts, the following 
theory was tested experimentally. 

As the tip of the specimen approaches the pole, and again 
as it recedes, there is probably local concentration of flux with 
a correspondingly higher value of B producing a further local 
loss, of which so far no account has been taken. Comparative 
figures of this effect were obtained by taking oscillograms of 
the voltage induced in coils wound on the ends of the specimens 
and across the tips at 45 deg. to the axis. 

The ratio of the oscillograph resistance to the total resistance 
of the circuit was the ratio which the measured volts bore to 
the total internal E.M.F. generated, and since 

E= —N x (dF/dt) x 10-3, 
where F is magnetic flux and N is the number of turns in the 
coil, then 


dF = — (108/N) x Edt 
and numerically 


t 
F — (105/N) x f Edt. 
0 


The voltage wave was integrated with respect to time, the 
necessary time period of each wave being obtained by passing 
a current through the second strip of the double oscillograph in 
series with the '* make-and-break " on a tuning fork of known 
frequency. For the purpose of integration the oscillograms 
were enlarged in an optical lantern, a rectangle being ruled on 
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Fic. 4 (a).—CoiL on END oF 12 STRIP SPECIMEN. 


the plate and checked on the screen to obviate distortion. The 


values obtained are shown in Table V., and a specimen set of 
waves in Fig. 4. 


Table V.—Results of Oscillographic Work. 


No. End coil. | Leading tip. Trailing tip. | Fa, 
| Flux. | B. | Flux.| B | Fa 

16 1,050 | 1,250 670 | 1,550 | 770 | 1,780 | 0-69 
12 1,070 | 1,700 | 540 1,660 ' 490 | 1,500 | 0-48 
9 880 | 1,800 370 | 1,520 440 | 1,820 | 0-46 


z "— —— ——— = — — 


The value of B in the tip coils is a nominal value, depending 
on the flux and the area of the coil ; if the flux enters parallel 
to the axis, B is increased by about 40 per cent., and this 
accounts for the somewhat anomalous values obtained. 

These tests point to a definite loss due to local variations in 
the maximum value of B, and indicate that this loss increases 
at a greater rate than the number of strips. This is what 
would be expected, since the decreased reluctance of the iron 
path renders the field less *‘ stiff," and hence more liable to 
distortion. As no absolute figures are available as to the 
magnitude of this effect and its extent, all that can be said from 
the above results is that while not of necessity being the reason 
for the whole of the observed discrepancy, it would appear to 
be a definite contributory cause thereto. 

The integrated flux waves shown in Fig. 4 vive the time 
variation of flux in the ends of the specimen, and show a peaky 
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wave unlike the usual form used in modern alternating and 
continuous-current working, and this peakiness probably 
affects to a slight extent the use of the instrument as a guide to 
the loss which would occur in machinery. 


However, in discussing these results, Prof. J. T. Morris 


suggested that by modifving the shape of the specimen one 
could render it certain that every portion of the iron attains 
the same maximum value of B. 


The suggested method, which had been used in a more com- 


plicated form by Holden, and described in the “ Electrical 


World” of June 15, 1895, and was also found subsequently 


Fia. 4 (b).—CoiL ox Leapine Tip or 12 STRIP SPECIMEN. 


to have been mentioned by Prof. Ewing in his original Paper. 
consists in using a ring-shaped specimen. The proportions of 
the ring and the pole-pieces of the magnet must, however, be 
such that the density in the iron under the poles shall be less 
than that in the portion of the ring outside the pole arcs, where 
the flux is uniformly distributed over the specimen. This 
involves relatively wide poles and a narrow ring. 

A strip-deflection curve (D in Fig. 1) was taken on the tester 
with rings 13 mils thick, 3in. external and 2} in. internal 
diameter, and this was compared with the flux meter test 


Fia. 4 (c).—Com on TRarLixG Tie or 12 STRIP SPECIMEN. 


results. Fig. 5 shows the relative shapes and sizes of the strip 
and ring specimens used. 

This comparison was made because the values of flux 
obtained at the centre of the strip in the fluxmeter experiment 
are of the same order as those obtained by adding the fluxes 
in the two sides of the ring. It will be seen that over the work- 
ing range the ratio is closer than with the strip, but some 


further figures on this matter obtained by direct flux determina- 
tion would be valuable. 
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Table VI.—Deflections using Rings instead of Strips. 


No. of rings. Mean deflection. (reduced to unity at 12 strips). 


1 ` 


“Ja d 36-5 | 
2 58-3 
3 69-0 
‘ar 4 l 69-8 
eb 68-2 ese 
2 65-6 | 0-88 
LETT 63-0 | » 
| 63-0 TN e 
ge 62-1 | 0-07 
l0 tt 61-8 | "un 
il 61-1 2 
12 00:3 | 1-00 
12 of 13 mul. i 60-0 | 


and 1 of 20 mils 


The adoption of ring-shaped specimens would involve the 
provision of a special die and stamp with each instrument, 
but this would render the specimens more uniformly to gauge. 
This method, however, appears to possess other distinct 


advantages, which may be briefly put as follows :— 
l. A uniform maximum value of B is obtained. 


?. The wave of induction is smooth and fairly flat-topped, 
while the form given by the strip is peaky. | 


3. A continuous steady deflection is obtained at all speeds, 


and there is no possibility of the specimen jerking the magnet 


when an unskilled operator reverses the direction of rotation. 
4. The standard samples can be wound, and calibrated 
directly by a ballistic, slow-cyclie or wattmeter method. 
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Fra. 5.—DtiAGRAM SHOWING RELATIVE DIMENSIONS OF STRIP AND RING 


SPECIMENS. 


In conclusion we must express our warmest thanks to Prof. 
J. T. Morris for the advice, suggestion and encouragement he 
has given us, and also to the other members of the staff of the 


‘Electrical Engineering Department of the East London 
College, where these experiments were carried out. 
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| Deflection/V B'?, in Table IT. 


CORRESPONDENCE. 
—— 
TOOTH RIPPLES. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: I am pleased that Prof. Robertson has £o readily 
apologised for his previous letter, and I regret that, owing to the 


| exigencies of space, my remarks on this subject in the review of 


Dr. Walmsley's book were so curtailed that he, and probably 
others, were given a wrong impression as to my meaning. As 
originally sent in, the representation of the ripples by two odd 
harmonics was mentioned; but in order to shorten the review 
I cut it out as being common knowledge, without realising 
that it might lead to a misunderstanding of the preceding 
sentence, which is, however, a perfectly correct statement of 
fact. | 

Mr. Denton had, at lenst, equal reason to apologise, but he 
has chosen not to do so, and has written a characteristic letter, 
which, as I sail for Australia in a few days and cannot see THE 
ELECTRICIAN for some months, I should have preferred to have 
left unanswered. As, however, this might give a wrong im- 
pression, I will refer very briefly to the various points raised. 
Mr. Denton charges me with frivolity, but I think I may safely 
leave it to your readers to judge as to which of us has been the 
more frivolous. He suggests that there was no need for the 
elementary exposition I gave in my last letter. I think the 
treatment of the subject in the book under review is sufficient 
answer to this, if any is needed. 

I did not suggest that Mr. Denton did not know the meaning 
of the word Aiatus, but that, since he seemed so surprised at 
its use, he was unaware of the phenomenon to which I applied 
it. My suspicions on this point are confirmed by his last letter, 
in which he refers to “ the two ripple loops in succession of 
similar sign " as being one of the effects of the slots. He then 
says: " Am I then to think that the slot effect of which I have 
just spoken is unknown to him ?" Why Mr. Denton should 
think this I do not know, nor do I know why I should have 
mentioned this peculiarity, unless it be that he is unaware of 
the fact that the two successive ripple loops at the zero point 
of the main wave are usually not of the same but of different sign. 
I reed not go into the reasons for this, but it is fairly obvious 
from the fact that, were it otherwise, each half-wave would be 
unsymmetrical, which one would hardly expect in an alternator 
of the usual symmetrical constructioa. 

With regard to the question of relevancy, Mr. Denton says : 
“ Since Dr. Walmsley discusses the frequency of the harmonics 
and not of the ripples the latter is irrelevant.” How the fre- 
quency of any phenomenon can be irrelevant to the discussion 
of the harmonics into which it can be analysed, or even how 
it is possible to discuss the causes of the latter without a clear 
conception of the former, is bevond my comprehension. 

Then, Mr. Denton says that " he takes exception to what 
was said, not to what was meant." Now, as a matter of fact, 
he takes exception neither to what I said nor to what I meant, 
for I meant exactly what I said. He really takes exception to 
what he thought I meant, and he seeks to excuse himself bv 
saying that it was the natural meaning of the first seven lines 
of a paragraph of 10 lines, although the last three lines show 
that the meaning he attached to it was most unnatural. 

In my letter I said that, according to the dictionary, a hiatus 
was a gap, a break of continuity, a defect, and I then said (as 
I am away from home I am quoting from memory) that it is 
this want of continuity or defect which causes the two half 
waves to be similar in spite of the ripple frequency being an 
even multiple of the fundamental. Now, anyone will notice 
that I discarded the word gap, and chose the other two words 
or meanings as being more applicable. I also said specifically 
that I did not suggest that the ripples ceased to exist, but that 
they were subjected to a peculiar " Phasensprung.” Now 
notice how Mr. Denton wilfully distorts this. He says: © To 
my surprise, Prof. Howe says he did mean gap. " And vet 
Mr. Denton complains of the unkindness of my letter. How 
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point is forthcoming I can only be guided by my strong im- 
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can one do justice to such methods of controversy without | THE COUNCIL AND THE INDUSTRIAL COMMITTER. 


appearing unkind ? 

Í do not wish to enter into any philosophical discussion as to 
th» relative reality of th? ripples and the harmonics ; but even 
if Mr. Denton, looking at an E.M.F. wave with pronounced 
ripples, can persuade himself that these ripples have no more 
real existence than the odd harmonics into which they can be 
analysed, I fear that he will have considerable difficulty in 
converting the average unsophisticated person to his. point of 
view. a 

With apologies for having taken up so much of your valuable 
space.—I am, &c., | 


Newerstle-on-Tyac, June 23. G. W. O. Howe. 


SCIENCE AND THE STATE. 
TO THE EDITOR OF THE ELECTRICIAN, 


Gig: T have read with great interest the article in your issue 
of the 12th inst., in which you again draw attention to the 
inadequate remuneration given for scientific work, and I 
notice thit.you base some of your conclusions upon the data 
given by mein a recent letter to the "' Morning Post” regarding 
the salaries of teachers of science at our universities. In the 
case of professors the average salary was given as £628 ; the 
average salary of the non-professorial staff as £137. ` We do 
rot think," you write, " that the latter figure can be taken very 
seriously, as it no doubt includes many demonstrators who 
receive a nominal salary in what is probably only a temporary 
position, or for part time." As the figures published were 
given by m2 in all seriousness and with a full sense of responsi- 
bility after consulting the only available statistics on the sub- 
ject known to me, I venture to point out that although the 
figures are in some measure open to the criticism offered by 
you, they do in my opinion substantially represent the true 
existing state of affairs. As pointed out by me in my letter to 
the “ Morning Post” the figures include the salaries of part 
timers, but I would now draw attention to the fact that in most 
of the institutions -considered the number of such teachers is 
relatively small; as the salaries of " part time " teachers are 
not given separately in the returns of the universities to the 


Board of Education, it was found necessary to include them m 


drawing averages. Though nothing can be discovered on this 
point from the Board of Education reports, I doubt whether 
many of the so-called " part timors " derive from external 
sources additional remuneration, which should properly be 
included in calculating my averages ; but until evidence on this 


yression derived from personal experience that little should be 
added on this account. But if the figure—£137 per annum— 
miy be slightly too low on account of the inclusion of `“ part 
timers,” it must be borne in mind that this average has been 
raised by including fees for examinations. Examining is 
regarded—at least by many institutions—as outside the ordi- 
nary duties of the teaching staff and as such is specially re- 
munerated. I would, however, gladly have separated the 
figures for “ part timers " from those for full timers, but. for 
this purpose more detailed reports by the Board of Education 
would be necessary. ! : 

To your criticism that my averages “no doubt include many 
dem^nstratora who receive a nominal salary in what is probably 
only a temporary position,” | would reply by asking why 
demonstrators, more than any other workers, should receive 
in return for their services only nom inal salaries, and also what 
ground there is for supposing that such positions are probably 
only temporary. 1 know no reason for this assumption. I 
would also emphasise that the average includes not only the 
salaries of demonstrators, but also those of lecturers of all 
grades, including assistant professors.—I am, &c., 

. Manchester, June 19. W. MAKOWER. 
|The demonstrators we had in mind were student- 
demonstrators who are prepared to do their work for the sake 
of experience, and who are very liable to move away tonie 
profession of teaching.—E»p. £.| 


TO THE EDITOR OF THE ELECTRICIAN. 
Sir: There must be many members of the I. E.E. who have 


but the vaguest notion of the cvents resulting in the dissolution 
of the Industrial Committee, and of the real issue between 
that Committee and the Council. 
the speeches at the General Meeting, and the various references 
in the electrical press, all fail to enlighten the rank antb file to 
any material extent, though they indicate some ttrehgth of 
eeling. n 


The last Council Report, 


If the late members of the Industrial Committee consider 


the matter to be of so much importance to the;electrical pro- 
fession and industry, as their utterances indjcate, surely it is 
desirable to get the formal opinion of the members as a body 
on their proposals, for the guidance of thé Council, and of every- 
one concerned. The constitutional’ méthod open to them 1s 
that of requisitioning a special meeting to discuss a substantive 
proposition, and the present time, between the sessions and 


before the new President and members of Council assume their 


duties, is opportune. Before such meeting, it 1s desirable 


that th^ Council and the late committee should jointly issue 
an agreed statement of the events which resulted in the dis- 
solution of the committee, that members may have an authori- 
tative foundation for their judgment. 


I writ» in the interests of the great majority of members 


who have not taken sides, who do not know what is really at 


issue, but feel that it may be of great importance to the Institu- 


tion itself, and to all interested in electrical work and progress ; 
and that they are entitled both to full information and to an 
opportunity of expressing à considered opinion.—1 am, &c., 


London, June 22. Henry M. SAYERS. 


[We 1egiet that owing to pressure on our space We are 
compelled to hold over some Correspond»ne».—Ep. £.] 
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ANNUAL GENERAL MEETING OF THE LM.E.A. 


The annual general meeting of the Incorporated Municipal 
Electrical Association was held at the Midland Institute, Bir- 
minghtm, on Friday last, under the presidency of Mr. R. A. 
Chattock. Extracts from the annual report are given below, 
and in th» course of the discussion which took place on the 
motion for its adoption several interesting points were raised. 
Perhaps the most interesting of those was the decision to form 
a Development Committee as suggested by Mr. Vignoles. 
Mr. Faraday Proctor gave an historical account of the I.M. E.A. 
Bill, and complained that the municipalities had not responded 
to the request that they should get their members interested 
in the Bill. The following council were elected :— 


I.M.E.A. Councin 1914-15. 

President.—Mr. H. Richardson (Dande2). 

Vice-Presidents.—Mr.. A. C. Cramb (Croydon) and Mr. F. M. Long 
(Norwich). à 

Past-Presidents.—Mesars. J. Christie (Brighton), G. Wilkinson (Har- 
rogate) and R. A. Chattock (Birmingham). 

Hon. Treasurer.—Mr. J. E. Edgcome (Kingston-upon-Thames). 

Hon. Solicitor. — Alderman G. Pearson (Bristol). ; 

Hon. Secretary.—Mr. H. Faraday Proctor (Bristol). 

Members of Council.—Enyineers : Messrs. F. Ayton (Ipswich), J. W. 
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ANNUAL REPORT. 


The membership of the Association now standa at 379. After allowing 
for deaths, resignations, removals and lapse3 due to members leaving 
municipal employ, there i3 a decrease of 8»ven on last year's total, chiefly 
among the associates. 

Standardisation. of Metal Filament Electric. Lamps.—1n November 
last a meeting of the Enyinecring Standards Sub-Committee was held, 
which th» representatives (Messrs. Fedden & Wilkinson) attended. 
At the Council Meeting held during the morning of the same day the 
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question of rating metal filament lamps was fully discussed, and it was 
unanimously resolved that the standard rating of metal filament lamps 
should be in watts and not in candle-power. The 1.M.E.A. representa- 
tives urged the adoption of watt marking only. They found themselves 
in direct antagonism with representatives of the War Office, the Admiralty, 
the Post Office and Public Works, all of whom were tied down to vote 
under the direction of their respective departments, though, as a matter of 
fact, they were personally in sympathy with the views of the L.M.E.A. A 
letter. was subsequently sent to the Tungsten Lamp Association, inform- 
ing them that the Standards Committee, by the majority of the votes 
from Government officials on that Committee, had decided to adopt the 
standard of marking both the candle-power and watts on lamps. The 
I]. M.E.A. strongly objected to this, and urged the Tungsten Association 
still to adhere to the resolution already adopted by them in regard to 
watt marking only. The Tungsten Lamp Association, in reply, expressed 
tlieir hearty approval in support of the marking of all lamps with watt 
rating only. The only exceptions made by members of the Associntion 
were where Government Departments made specific requests for candle- 
power markings. It is obvious from what took place, and from the views 
expressed by the representatives of Government Departments, that their 
interests in the matter do not harmonise with the interests of the publie 
supply authorities, and thus matters have practically come to a deadlock 
so far as the Association and the Engineering Standards Committee are 


concerned. The Council and the lamp manufacturers are in agreement | 


with regard to wattage rating, but it is not likely that a specification will 
be issued by the Standards Committee which will be acceptable to the 
members of the Association unless the contemplated re-arrangement of 
the Standards Committee should result in considerable change in its 
constitution. 

Report of the Electric Vehicle Committee.—In accordance with the resolu- 
tion passed at the Annual General Mecting in 1913, a special com- 
mittee was appointed to consider and adopt such measures as might be 
found desirable for furthering the use of the battery vehicle. The work of 
this committee is given at length in the report, and has also been published 
from time to time in THE ELECTRICIAN. The committee, through the 
membership of the hon. secretary, is affiliated with the Electric Vehicle 
Association of America. The committee desires to place on record the 
very valuable assistance which they have received from the executive 
officers of that Association, to whom they feel greatly indebted. They 
also desire to place on record their indebtedness to the British Electrical 
and Allied Manufacturers’ Association and various firms for the very 
ready and valuable assistane which has been given to the committec 
in connection with the work of standardisation and other matters. 

Conditions for the Supply of Electrical. Energy.—These conditions 
have been revised, and the new conditions, which constitute a model 
form, are given below. | 

Exhibitions.—In conjunction with the British Electrical and Allied 
Manufacturers’ Association much time has been devoted to the question 
of promoting exhibitions in connection with the electrical industry, and 
amongst the applications that have been favourably considered are 
those of Bradford and Norwich. 

-Electrice Lighting Bill.—'The Council has spared no efforts to press 
forward this matter, and desires to acknowledge the work done and 
assistance rendered by Mr. Hugo Hirst and the late Mr. A. Bruce Ander- 
son, chairman of the B. E.A.M.A. A circular letter was sent to all mem- 
hers of the Association with regard to securing promises to ballot from the 
various members of Parliament, but no place was secured which could be 
of practical use. A new clause for the exemption of fittings, &c., let on 
lyre by contractors has been inserted, and the powers originally sought 
under Clause 1 (powers to provide electrical fittings) has been amended, 
and the Bill in its present form has the support of the British Electrical 
and Allied Manufacturers, and it is believed of all other interested parties 
except the Electrical Contractors’ Association The E.C.A. have 
declined to accept the proposed amendments, and have also signified 
their refusal to have the matter submitted to arbitration. 

Subscriptions to Associations.—The question of the payment of sub- 
scriptions to associations and of delegates’ expenses has received 
considerable attention, and a clause authorising these payments is in- 
cluded in the draft I.M.E.A. Bill. 

Model General Conditions of Tender.—The Council has had under 
consideration the standardisation of conditions of contract. joint meet- 
Ings have been held with the Association of Municipal Corporations and 
the British Electrical and Allied Manufacturers’ Association, The last 
meeting with the Association of Municipal Corporations was held on 
December 12th last, since when no progress made by that body can be 
reported. The I.M.E.A. representatives on the 1.E.E. Model General 
Conditions Committee suggested that the I. E.E. should leave in abeyance 
their final proof pending agreement by other interested bodies. This 
suggestion was, however, not adopted, and the I. E. E. have issued their 
conditions without reference to either the I.M. E.A. or to the B.E A.M.A. 
as being in agreement therewith. 

Gas Companies and Electricity.— A large number of gas companies in 
Various parts of the kingdom having promoted bills containing clauses 
authorising them to carry out the generation and distribution of electricity. 
Opposition has been brought to bear in several cases stating that the 
granting of the powers would operate most unfairly where the clectrical 
undertaking is in the hands of the local authority, and resulting from 
such opposition promoters have withdrawn the clauses to which excep- 
tion has been taken. 

Industrial Committee.—The Institution of Electrical Engineers having 
disbanded the Industrial Committee, the Council have considered the 
desirability of the formation of an influential body representative of all 


sections and departments of the electrical industry, competent to deal 
with all matters of gravo importance to the electrical industry. It 
was agreed that the proposal be approved in principle, and that pre- 
liminary arrangements be entered upon. 
Hon. Treasurer s Report.—The expenses for the year have been fairly. 
normal, and the receipts from subscriptions exactly the same as last year. 
The income from publications is a litt!e les3, and there is a surplus on the 
Convention account. There is a surplus for the year of £65 and a total 
surplus of asset over liabilities of £786, of which sum £600 is invested in 
L.C.C. stock. The Association has borne the preliminary expenses iu 
connection with the Electric Vchicle Committee, amounting to about £12. 
]t will, however, be impossible for the Association indefinitely to finance 
that committee owing to the great increase in the scope of its operations 
and constitution, and some scheme will have to be devised whereby the 
committee become: self-supporting. It will be noted that the Parlia- 
mentary expenses in connection with the Electric Lighting Bill have 
increased from £33 to £107, which sum is charged against the munici- 
palities represented in the Association with a view to their paying their 
proportionate shares in due course. . Sundry debtors shows a marked 
decrease in outstanding subscriptions, the amount being les3 than the 
reserve for bad debts, consequently the small amount written off for bad 
debts is taken from the reserve and does not appear as an item of expendi- 
ture. The balance-sheet shows that the Association is in a sound 
financial position, though, owing to the nominal subscription chargeable 
to members, it has no funds available for other than’ current working 
expenses beyond the small reserve which has been gradually accumulated. 
Engineers’ Salaries.—At the annual general meeting last year Mr. 
Burnett, of Barrow, asked the Council to consider the question of the 
salaries paid to central station engineers and their cssistants, with a 
view to bringing pressure to bear upon municipalities to improve the 
position both as regards salaries and the conditions of service. Mr. 
Burnett subsequently supplied details in amplification of his proposals. 
The matter was carefully considered in all its bearings, and while in 
agreement with the suggestion in principle, the Council was unable to 
take further action in the direction indicated. “°° ^ pA 
Standardisation of Electrical Apparatus —A sub-committee, consisting 
of Messrs. Cramb, Wilkinson, Fedden and Seabrook, has been appointed 
to deal with the standardisation of electrical accessories, including cook- 
ing appliances. The Enginecring Standards Committee have invited the 
appointment of two LM.E.A. representatives on their Electrical Plant 
Accessories Sub-committee. Mr. Cramb and Mr. Seabrook have been 
so appointed, Mr. Wilmshurst, the former representative, having re- 
signed. It is considered desirable that the I.M.E.A. should be repre- 
sented upon all sub-committees of the Standards Committee on Electrical 
Engineering, and the Engineering Standards Committeo have been 
approached upon this matter. | I MEI 
Yorkshire Electric Power Co.'s Bill.—The council, having first ascer- 
tained that. all local authorities affected by this bill were taking action, 
resolved as follows: ‘‘ Whereas the Association note with concern the 
attempt of the Yorkshire Electric Power Co., in its bill, to appropriate all 
districts within its area which do not already form part of the area of 
supply of an authorised distributor; also in view of the fact that such 
powers would seriously interfere with the development of municipal 
areas, and would in all probability entail a payment of compensation for 
good will in the event of an extension of borough boundaries or municipal 
lighting areas, the Council note with satisfaction that a petition is to be 
presented by the non-county boroughs of Batley, Brighouse, Doncaster, 
Keighley, Morley, Ossett and Todmorden, and assures the various 
authorities of their moral support to the petition." A copy of the above 
resolution was forwarded in due course to each. ` 
N.A.L.G.O. Delegates! Report. —The Council of the National Association 
of Local Government Officers held a very successful meeting at Bristol on 
March 14th last, when there were 90 representatives present from 
federated branches. Several very important matters were discussed, 
but the one of most interest to the T.M.E.A. was that of superannuation, 
for it will be remembered that it as morc particularly in this connection 
that the association became affiliated to the N.A.L.G.O. © It was reported 
that a digest of the superannuation scheme had been prepared and cir- 
culated amongst the federated branches, and a number of these branches 
had complied with a request by approaching their members of Parlia- 
ment, with the result that over 200 members had replied, and it is hoped 
that these replies will prove useful at the time of Parliamentary action 
In the main the replies were very favourable, and practically all sup- 
ported the principle of superannuation, and a large majority consented 
to attend a meeting at the House of Commons if the association decided 
to convene one. It was further reported that the replies to hand were 
from 107 Unionists, 90 Liberals and 22 Labour members, and a letter 
was to be sent to the Chancellor of the Exchequer asking him to receive 
a deputation from the association, and if the deputation is received, and 
an opportunity presented itself, the question would be raised as to the 
possibility of the Chancellor obtaining a grant from the Government 
towards the cost of the scheme. The question of excluding workmen 
from the provisions of the bill was discussed at some length. Neyotia- 
tions on this subject have been in progress with the Labour partv, and 
it was agreed to leave the final decision on the matter to the discretion 
of the General Purposes Committee. It is hoped that all members, both 
of the N. A.L.G.O. and the aftiliated associations, who have not vet 
approached their local members of Parliament, will do so without delay 
in order to obtain the utmost support to the bill, and communicate the 
result to Mr. L. Hill, the general secretary of the N.A.L.G.O., Caxton 
Hall, Westminster, N.W. The question of Parliamentary representation 
was also discussed, and an amendment carried referring-the matter back | 
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for further consideration of the General Purposes Committee, who had 
intimated that the time is not opportune for taking such steps, prin- 
eipally on the ground of expense. The establishing of a provident 
section, to commence with a deposit scheme for sickness benefit, and a 
scheme for death benefits, was also discussed. and the recommendation 
carried. The I.M.E.A. Council is represented on the National Council 
of the N.A.L.G.O. by two members, Mr. J. E. Edgcome and Mr. Wyld. 
The latter was elected in place of Mr. George Wilkinson, who resigned 
owing to his inability to attend the meetings. 

Appendices to the report give the text of the I.M.E.A. Bill, and also 
the draft of the I.M.E.A. form of conditions for the supply of electrical 
energy. The latter are set out bel .w. 


CORPORATION OF Evecrric SUPPLY DEPARTMENT. 


The following ‘‘ Conditions of Supply " have been drawn up by the 
I.M.E.A., and are intended to serve as a model only, being amended 
where necessary to suit local conditions, It is suggested that these 
conditions be attached to the application form to be signed by the 
intending consumers. 

l. Method of Making Application for Supply.—Applications for supply 
must be made on the form provided, care being taken to fill in the details 
accurately. ^ At least seven days' notice should be given of the date when 
the current is required, but the Corporation do not bind themselves to 
have a supply laid on within that period. Connections will be made in 
the order in which applications are received, or in which the premises 
are ready to take current. 

2. Amount of Deposit.—The Corporation may demand a reasonable 
deposit or other security in respect of electricity supplied or of service 
lines laid by the Corporation. Interest will be paid at the rate of 4 per 
cent. per annum on the amount deposited for every six months during 
which the same remains in the hands of the Corporation. 

3. Notice ty Discontinue.—The consumer shall give at least 24 hours 
notice, in writing, of his desire to be disconnected, and will be responsible 
for any electricity consumed on his premises until such notice has ex- 
pired, notwithstanding that he may, in the meantime, have ceased to 
occupy such premises. 

4. Length of Service Cable to be Supplied.— Distribution or service lines 
will be laid free of charge to the boundary of private property situated 
within ft. of the Corporation' s mains, and for a further distance not 
exceeding ft. over private property (including private roads); for 
distances beyond this special terms must be arranged. The service con- 
ductors will each terminate in a fuse supplied and fixed by the Corpora- 
tion as near as practicable to the outer wall of the building. 

5. Position of Meter, d-c.—The Corporation will determine the position 
where the mains shall enter the premises, and also the position of the 
main cut-outs, meters, and their other apparatus, and no alteration or 
change must be made in their position except by the Corporation, and, 
if made at the request of the consumer, at his cost. 

6. Interference with Corporation Apparatus.—Only the authorised 
officials of the Corporation are permitted to connect, disconnect or unseal 
the meters, indicators or main fuses, or interfere in any way with their 
service wires or meter leads. 

7. Consumer Responsible for Damage.—'The capacity of the Corpora- 
tion service wires, fuses, meters, &c., will be so regulated as to carry 
permanently the maximum current required by the lamps or other 
appliances actually installed. Should the consumer at any time, without 
notice, connect any lamps or other appliances to the wiring which has 


already been tested and passed by the Corporation, damage may result | 


to the apparatus of the Corporation, and the consumer will in that case 
be liable for the expense of making good the damage. ‘The consumer 
is also required to take proper care of all apparatus of the Corporation 
fixed upon his premises, and is liable for the cost of making good any 
damage which may result through his not doing so. He is advised to 
include the apparatus in his fire insurance policy. 

8. Notice re Extensions,— Additions or extensions to existing wiring 
must not be connected to the supply until they have been tested and 
approved by the Corporation, and notice in writing must be given at 
least 48 hours before current is required in the extensions. 
<9, Regulations for Wiring of Pronises,— All internal conductors and 
cther fittings shall be installed generally in accordance with the rules 
retommended by the Institution of. Electrical Engineers and the rules 
of the tire insurance office in which the premises are insured, and should 
also comply with the special regulations issued by the Corporation. 


«5; © ` (Here insert local regulations.) 


10. Consumer Responsible for all Installation Work. —The installation 
shall be installed by the consumer in éonformity with the rezulations 
issued by the Board of Trade and the Home Ofhice so far as these apply, 
and shall be properly maintained by him unless arrangements are made 
to the contrary. and the Corporation shall not be held responsible for any 
work connected with the wiring inside the consumer's premises other 
than that done by their own workmen. l 

tl. Vu'ue of Sapply to bz Deteraeinel by Meter.—Tho amount of clec- 
trical energy supplied to the consumer will be ascertained by suitable 
meters provided by the Corporation, which meters will have peen joe 
viously tested and scaled. The Corporation will make no charge for the 
use of meters employed for the purpose of the account, but mavamake 
a charge for any meters supplicd for the consumer's convenience. The 
reading of the meter or meters shall be taken as prima facie evidence of 
the energv consumed. 

Alternatively : The amount of electrical energy supplied to the con- 
s umer will be ascertained by suitable meters provided by the Corporation, 
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which meters will have been previously tested and sealed. The following 
charges will be made :— 


Up to amps. capacity 8. d. per quarter. 
Up to amps. capacity 8. d. per quarter. 
Up to amps. capacity 8. d. per quarter. 


The reading of the meter or meters will be taken as prima facie evidence . 
of the energy consumed. 

12. Re Testing Accuracy of Meter.-—Should the consumer dispute his 
account he may, on giving 48 hours’ notice to the Corporation, have the 
meter or indicator officially tested for a fee of 8. d.; and, 
if upon the necessary tests being made, the mean inaccuracy of the 
meter or indicatcr is found to be more than 21 per cent., the Corporation 
will pay the expense of such testing and will add to or deduct from the 
consumer's account as may be required. | Should the mean inaccuracy . 
of the meter or indicator prove to be less than 24 per cent. the con- 
sumer shall bear all the expense of testing. ln the event of a meter 
being found to register inaccurately, the consumer shall not be entitled 
to have an adjustment made for any account rendered prior to the . 
complete quarter next before the date of his application to have the 
meter tested, except in the case of ampcre-hour meters with a wrong . 
declared voltage. 

13. Installation out of Order.—1f a consumer considers that for some . 
reason his installation is out of order, or that there is a leakage of current, 
or a risk in its employment, he is recommended to turn off the supply at 
the main switch, and give notice at once to the electric supply depart- 
ment at telephone No. 

The Corporation are entitled to test an installation and to disconnect 
it without notice if they find it is not complying with their requirements. 

14. Inspection.—The consumer must permit the various officials of 
the Corporation to visit his premises for the purpose of inspecting, 
altering or removing any of the property belonging to the Corporation, 
and also for inspecting his installation or any of the appliances connected - 
thereto. 

15. Improper Use of the Supply.—The Corporation is authorised to 
disconnect from the supply mains any installation where the current is _ 
so used or dealt with as to interfere with the satisfactory general dis- 
tribution of the supply 

16. Accounts.—All accounts are payable weckly, monthly or quarterly, 
at the option of the Corporation, and in case of default in making pay- 
ment the Corporation may cut off the supply without notice. Should 
a supply be given before a meter is fixed, or should the meter cease to 
register, the consumer will be required to pay for the energy consumed 
under such circumstances a sum based either on the former (or, sub- 
sequent, if no former) leading of the meter during days of approximately 
similar duration of lighting, or in the case of meters used for & power 
supply, pro rata with the actual amounts registered by the meter sub- 
sequently fixed. Receipts for money are only given on the department's 
printed forms, and no money should be paid to any person except in - 
exchange for a receipt so given. 

Locat CLAUSES. 

Price of supply. 

Motor hire. 

Payment of accounts 


Regulation of Public Utilities.—An address on “ The Future 
Regulation of Public Utilities " was delivercd recently in New 
York by Mr. W. D. Kerr, Director of the Bureau of Public 
Service Economics. Mr. Kerr showed how capital turned itself 
over in from four to six years in public utility industries, ard 
said that capital must be provided and paid for. The turnover 
was so infrequent as compared with other classes of business 
that the charge on consumers to make proper provision for . 
the capital was proportionately large. He discussed the subject 
of depreciation at length. Mr. Kerr also took up the matter 
of profits, saving that the men who brought the capital together | 
and put it to the most efficient. use should receive an adequate 
return for their services. Regulation should not deny pio- 
moters a profit commensurate with their efforts and risks. 
When there was complaint about service of public utilities in 
the past the idea of the public was to permit a competitive 
company to get a franchise. The inevitable result of this policy 
was a duplication of plants and capital investment for which 
the public had to pay. Public ownership was likely to be, ard 
in most case3 was, unregulated monopoly, lacking initiative 
such as characterised the public utilities under corporate - 
management. As to the future, Mr. Kerr said that the com- 
panie; must place their cards on the table and show the facts. 
In the majority of cases the companies were meeting the 
conditions fairly and working out the problem in an open ard 
honest manner. The alternative to regulation was public 
ownership but the judgment of the country for many years to 
come would stand by private operation and ownership. 
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COMMERCIAL DEVELOPMENT—A SUG- 
GESTION. 


À way out of the municipal wiring, hiring and develop. 
ment business, insofar as it creates a controversy with the 
electrical contracting element, has been suggested to us by a 
consumers' engineer at one of the large municipal electricity 
undertakings in south London. There has been a great 
amount of talk of the instability of the average electrical 
contractor. He might have Romany blood in his veins, so 
romadic are his tendencies. Generally speaking, the frailty 
of his financial resources prevents him from doing business 
on an attractive scale. He cannot take a shop in a main 
thoroughfare, he cannot create a good impression by those 
outward and visible signs of prosperity and stability which 
go to make the goodwill of many another tradesman. Not 


infrequently this lack of capital has proved an effectual bar 


to the electrical contractor launching out and booming the 
electric service in the way that is necessary for the future 
fuecess of the business. Competition also has been keen 
ard has provided an incitement to scamp the work, a result 
Which has earned for the contractor the reproof, and 
ultimately the enmity, of the central station engineer. No 
matter what may be said to the contrary, the desire of the 
station man to do wiring work is the direct outcome of bad 
Installation work among certain contractors. A favourite 
ergument of the contractor is that the station man obtains 
& constant revenue from the consumer once he is coupled to 
the mains, whereas he (the contractor) receives only the price 
of the installation. For that very reason the station man 
wants to hold the consumer once he is obtained, and, what 
ls more, he wants to help the contractor to obtain him. As 
Mr. CRAMB pointed out in the discussion on Mr. ViesoLEs' 
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Paper, the contractor wants help from the station when the 
keen competition for business with gas has to be faced. He 
has not the stamina, nor, in many cases, the inclination, to 
put up a fight which, even if he loses, will leave a good 
impression of his prowess and of the forces behind the 
electrical industry. 

Now the more recent happenings in the controversy 
between the station man and the contractor have perhaps 
carricd the parties a stage nearer a peaceful settlement, but 
there still remains the determination of the station man to 
obtain all or part of the powers to hire, wire and sell. In 
spite of the guarantee scheme of the Contractors' Associa- 
tion, the station man, having regard to the legacy of good, 
bad or indifferent consumers' installations bequeathed to 
him by the contractors, feels that he must have the whip 
hand. In the light of these facts the suggestion of the 
consumers' engineer to which we referred above is of con- 
siderable interest, though it may not be novel. Initially 
he submits that an undertaking which is empowered to 
borrow hundreds of thousands for the laying dowm of 
generating plant, mains and consumers' meters should also 
be able to borrow money to develop the business which alone 
can make that plant profitable. His main proposal is that 
the municipal central station interests should seek powers to 
borrow the money for the commercial development of 
their undertakings, the term “ commercial development ” 
being understood to mean the use of such money for advertis- 
ing, for showrooms, for hiring out apparatus and for assisted 
wiring and co-operative work with the established electrical 
contractors. As far as the latter is concerned the proposal 
is that the contractor shall be paid for his installation work 
by the supply authority, and shall supply all material and 
labour; the engineer of the undertaking is, however, generally 
to supervise the job as it proceeds. The cost of the installa- 
tion, it is suggested, should be partly borne by the supply 
authority and partly by the consumer, who for a period 
would pay a price for his energy slightly in advance of the 
normal prevailing rate. The merit of the suggestion seems 
to us to lie in the fact that it leaves the contractor free (for 
he cannot object to supervision), it enables the consumer 
to get his installation without initial outlav, and it places 
electricity undertakings on a competitive level with gas. 
And, most important of all, it would allow the municipal 
undeitakings to obtain what they sadly lack at the moment, 
the money to develop the profit-making side of their 
businesses in the direction of middle, lower and artisan 
classes of supply. These classes, which are still an untilled 
field, will require much hard work to obtain. 
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LEGAL INTELLIGENCE. 


d 


The Attorney-General (ex rel. Ilford Gas Co.) v. Ilford Urban 
! Distriet Council. 


On Friday Mr. Justice Sargant had hefore him a motion by plaintiff 
in this action for interim relief in respect of alleged illezalities in the supply 
of electricity and clectrical fittings. 

Mr. Mark Romer, K.C., who (with Mr. Tyndsley Jones) appeared. for 
the Gas Company, said that the case was similar to the Long Eaton case, 
recently tried by his lordship, and his clients asked for an injunction to 
restrain alleged illegal preferential treatment and from supplying clez- 
trical fittings or apparatus. 

. Mr. MARTELLI. K.C., for defendants, said they had not filed any evidence 
and they wanted time for that purpose if the motion was to be procceded 
with. He thought, however, it would be quite impossible to dispose of 
the main part of the action on interlocutory motion. | 

Mr. Justice SARGANT said that his recollection was that in that case 
he threw, out the suggestion that there might have been much more 
elaborate evidence. 

Mr. Marre said plaintiffs seemed to think that they had ana fortiori 
case, but he thought it would be found to be anything but that. 

Mr. Romen said the present was a much stronger case than the previous 
one, as defendants were differentiating solely between those who took a 
whole electric supply and those who did not. There was no question of 
power in this case. 

Mr. JUSTICE SARGANT suggested that if the matter stood over fora week 
the parties would have the opportunity of considering the evidence and 
they could then say whether it should be tried on motion or not. He 
thought it could not be a matter of very great urgency. 

Mr. Romer said it was, for, in addition, plaintiffs were sceking to 
restrain defendants from spending the ratepayers’ money. 

Mr. MARTELLI said the Council were quite ready to give an undertaking 
not to spend any more money in the purchase of fittings or in providing, 
selling oz letting out on hire any electrical apparatus, and not to enter 
into any fresh contracts for providing, selling or letting out on hire of 
any electric lamps or the like. 

Defendants, however, desired to go on with the contracts that they 
had already entered into and to complete them, for it could not be an 
advantage to anvone, even to the ratepayers, paying the money that these 
contracts should lapse. They would not spend any furt her money in 
the purchase of electric lamps or fittings. 

Mr. Romer desired, however, to bring on the motion, and said that 
there was also a question of defendants’ right to have a showroom for 
their electrical appliances. 

Mr. MARTELLI said there was no question about the showroom what- 
ever. They never had one and did not intend to. They were authorised 
by the L.G. Board to expend money in building an office, and in that 
office they were putting a window for displaying fittings. 

Mr. Romer said if the matter went over for a fortnight they would 
get the evidence and be better able then to appreciate the position, 

Mr. Justice SARGANT accordingly directed the motion to stand over 
for a fortnight, on the undertaking offered by defendants. 


p 


Marconi and Another v. Helsby Wireless Telegraph Co. (Lt¢.) 


Mr. Justice Eve and an assessor commenced the hearing on Wednesday 
of an action brought by Signor Guglielmo Marconi and Marcont’s 
Wireless ‘Telegraph Co. against defendants for damages for alleged 
infringement of letters patent. ‘The infringement was denied, | 

Mr. WALTER, K.C. (for plaintiffs) said the patent was No. 7,777 of 1900, 
and it had now expired by eflluxion of time. Defendants had manu- 
factured and supplied wireless installations to four ships belonging to the 
London & North Western Railway Co., and that was the matter com- 
plained of in the action. Defendants attacked the validity of the patent, 
and, as far as the Marconi experts could see, they attacked it upon the 
same grounds as in the case heard by Mr. Justice (now Lord) Parker, 
while as regard infringement, plaintitfs? expert witnesses could not see 
any distinction between what had been done by defendants and what was 
done in the other case. Defendants, besides denying infringement, 
alleged that the invention was not new ; that it had been published in 
this country before the date of the letters patent ; that it was not useful ; 
and that the specifications did not sufficiently describe and ascertain the 
nature of the alleged invention, or in what manner it was to be pe-formed. 
Counsel dealt in detail with the development of wireless telegraphy and 
read the judgment. of Mr. Justice Parker in the previous action, ` 

The case was proceeding when we went to press. 


Osram Lamp Works (Ltd.) v. Pope's El2ctric Lamp Co. (Ltd.) 


This case came before the Court. of Appeal (Lords Justices Swinfen 
Eady and Pickfor d) on Wednesday upon plaintiffs’ appeal from a decision 
of Mr. Justice Joyce declining to give plaintitis leave to deliver an inter- 
rogatory. 

Mr. Colefax, K.C., and Mr. J. Hunter Gray appeared in support of the 
appeal; and Mr. T. Terrell, K.C., and Mr. Russell Clarke for the re- 
spondents, 

Mr. ConEFAX explained that the action was for alleged infringement 
of one of plaintiffs patents relating to metal filament lamps. By the 
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interrogatory plaintiffs had not been allowed to ask defendants what 
organic binding medium was used by defendants. What plaintiffs 
wanted to do was to be in the position to present their case properly 
when it came on for trial, and to enable their experts to investigate the 
process alleged to have been used by defendants, and so prepare them. 
selves for giving evidence at the trial. He did not go so far as to allege 
that defendants used the same process as theirs, though defendants 
admitted that they used an organie binding medium. Several other 
actions were pending. What plaintiffs sought by the interrogatory was 
t» ask defendants what process they used for removing the carbon from 
the filament. He submitted that in the circumstances the interrogatory 
was neither a fishing interrogatory nor oppressive, and ought to be 
allowed in the form in which it had been drawn. 

Without calling upon counsel for respondents, their Lordships held that 
appellants were not entitled to administer the interrogatory, but that 
they were entitled to ask defendants whether or not they used the par- 
ticular media used in plaintiffs’ specification, and also whether defendants 
in the removal of the carbon had used plaintiffs’ process. Appellants 
were not entitled to put to defendants a fishing interrogatory as to the 
way they removed the carbon, With that variation the order of Mr. 
Justice Jovee would be affirmed, and the appeal dismissed, the costs to be 
defendants in any event, 


Lindeck, Cahn & Co. v. Dubiiier Electric Synd. (Ltd.) 


Inthe Mayor's Court (London) last week, before Sir F. Bosanquet, K.C. 
and a jury, plaiatiffs sued for commission on a loan obtained for defen- 
dants. 

For plaintiifs it was stated that in the carly part of last year the 
Dubilier Synd. required further financial support. Plaintiffs were told 
that they could take instructions from a Mr. McLean, and that gentleman 
was held out as defendants! agent. Plaintiffs subsequently approached 
the General Electric Co., when Mr. McLean suggested that, in order to 
save time, he should negotiate with that company direct. That course 
was assented to, and in a short time the General Electric Co. provided 
certain cash. 

On behalf of the syndicate it was denied that they gave instructions to 
Mr, Mebean to act on their behalf. That gentleman, however, arranged 
the transaction with the General Electric Co., and as remuncration it 
was agreed to give him a commission of 40 per cent. on the £1,000 which 
the syndicate received. 

After hearing the evidence, the jury found for plaintiffs for £80, and 
judgment was given accordingly. 


T. H. Park2r v. Hemming. 


Last week plaintiff, an ele»trieal engineer, of Richmond, was awarded 
£200 damages against Mr. H. J. L. Hemming, a retired solicitor and pro- 
motor of Hemming's Process (Ltd.), for false imprisonment and malicious 
prosecution Mr. Parker let a part of his premises at Sheen to the com- 
pany, agreeing to give a part of his time to adjusting the company's 
machinery. He was cleaning a lathe and drilling machine in his private 
room in January last when Mr. Hemming called him a thief, and gave 
him in charge for stealing the lathe and drilling machine. The summons 
was dismissed, and the jury now found there was no ground for the 
allegation of theft, and that defendant was actuated by malice. 

Judgment ws, therefore, entered for plaintiff, with costa. 


PARLIAMENTARY INTELLIGENCE. 


————————— 


NEWCASTLE CORPORATION BILL. 


On Thursday last week a Select Committee of the House of Commons 
passed the preamble of this bill, which authorises the construction of 
additional tramways, &c. 

Mr. EnxEsT Harton, engineer and manager of the Corporation tram- 
Ways, gave evidence in support of the bill, and said tramway No. ] would 
undoubtedly be of great general assistance to the existing undertaking, 
especially at race times, — £t would afford direct communication with the 
eastern part of the city, and he anticipated that the total profits accruing 
to the city would be £1,684. The surplus profit on route No. 2 (with its 
connecting omnibuses) would be £1,412. Tramway No. 2 would benefit 
both Newcastle and Longbenton. They sought power to run special 
cars for races, football matches, &c., and also to run trailer cars. The 
latter would be of benefit to workmen, and the obstruction would not be 
more than in the case of several tramcars following cach other at frequent 
intervals. ‘They had considered the question of an omnibus service, but 
for the heavy traffic to the races omnibuses were utterly inadequate to 
deal with it. 1f they had to run omnibuses they should require 40, which 
(at £800 each) would mean £32.000. No doubt they should have to pay 
something like that sum for the tram lines, but all the cars they possessed 
and those they should acquire in the development of their business would 
be common to the whole of their service, 

Ultimately the Committee found the preamble of the bill proved, 
sybiect to certain conditions, including one that the promoters should 
not exereise the power to construct No. 1 tramway beyond Salters-lane 
until Great Lime-road had been widened to a sufficient extent to allow 
of the free passage of vehicles between the tramway and the boundary 
of the Killingworth estates. A new clause was to be inserted embodying 
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the arcaagomoat betweea th» promotora and Gosforth Urban Councils 
80 as to provide a service of tramcars on race days between the points 
specified at intervals of not less than 3} minutes _ 

On Tuesday the clauses were adjusted by the Committee. 


GREAT NORTHERN & CITY RAILWAY EXTENSION. 


A Select Committe of the House of Commons has been considering the 
Great Northern and Metropolitan Railways Bill, which seeks to transfer 
the Great Northern & City Tube Railway to a committee of the two 
companies, to authorise an extension of the line, &c., It was stated that 
a railway would be constructed which would give the Great Northern & 
City Railway a connnection with the inner circle railway at Aldgate, thus 
providing direct communication between the Great Northern & City 
line and the District Railway. Another improvement would be to con- 
struct a junction with the Waterloo & City Railway at the Bank Station. 

Mr. R. SELBIE, manager of the Metropolitan Railway Co., stated that 
the loss on the working of the Great Northern & City line ducing the 

econd half of last year was £3,600. His company took over the line at 
the beginning of September, 1913, and from that time to the end of last 
month the number of passengers carried over it was 9,645,000, an in- 
crease of 484,000 upon the number in the corresponding portion of the 
previous year. The receipts had increased, and there had been a saving 
of £5,000 in working expenses. The line had not been successful finan- 
cially hitherto, but a small profit was now being made. 

On Monday the evidence was to the effect that the electritication of the 
North London line was contemplated, and that provision was made in 
the bill for running the Metropolitan trains upon the Great Northern 
suburban lines when the latter shall have been electrified. The proposed 
extension of the Great Northern & City tube from the authorised ter- 
minus at Lothbury to the Bank station of the Waterloo & City tube was 
estimated to cost £250,000. 

On Tuesday the Chairman said the Comm ttee had decided to pass the 
preamble subject to the following conditions: (1) That in order to pre- 
serve the existing travelling facilities provided under the agreement of 
1884, running powers be given to the North London Co. over those 
portions of the Great Northern system now used by the North London 
Co. under the agreement ; (2) that the connecting line between Finsbury 
Park and Canonbury be electrified when the Great Northern lines used 
by the North London Co. shall be electrified; and (3) that the Great 
Northern & City Railway and the proposed new lines be used for passen- 
ger and parcels traffic only. 

Owing to this proviso the promoters then withdrew the Bill. 


SKEGNESS GAS & ELECTRICITY BILL. 


Last week a Select. Committee of the House of Commons passed the 
preamble of the bill of the Skegness Coal, Gas & Coke Co., which autho- 
rises (inter alia) the supply of electricity in the district, subject, however, 
to the condition that if the local authority bring forward a bill to purchase 
in the next session of Parliament the company shall not oppose it. 


Barnsley Corporation B.1l.—On Tuesday the Committee of the 
House of Lords on Unopposzd Measures. passed this Bill extending the 
Corporation's powers with respect to electricity supply, &c. 


BUSINESS NOTICES. 


The works cad office: of the Westera Electric Co. (Ltd.) will be 
closed to-morrow (Saturday) for the annual outing to Clacton-on-Sea. 

Messrs. Bruce Peebles & Co. have appointed Mr. E. W. Browne 
as their Birminghem office manager, in place of Mr. Hilton who has 
resigned, 

Messrs. Krupka & Jacoby (Ltd.) have removed to 39, Victoria- 
street, S.W. The telegraphic address remains ©“ Acromion " London; 
telephone numbers, Victoria 6644 and 6645. 

Sale by Auction.—Messrs. Fuller, Horsey, Sons & Cassell will sell 
by auction at H.M. Dockyard, Dveonport, on Tuesday, July 14, and 
following days some old and surplus stores, including quantities of 
various metals, electrical gear and stores, boilers, steam and oil 
engines, tools, india-rubber, &c. May be viewed three days prior to 
and on mornings of sale, and catalogues (6d. each) had at the Dock- 
yard, or of the auctioneers, 11, Billiter-square, London, E.C. Further 
particulars are given in an advertisement. 

Plant for Sale.—Messrs. Rogers & Gowlett, Watford, have a 34 kw. 
Siemens-Aster lighting set, with D.P. battery for sale. 

Advertisers have for sale two batteries of E.P.S. cells and two 
P.D.M. motor generators. 

Patent Development.--The proprictor of patent No. 17,778/1912 
relating to “Electric light bulbs," desires to enter into negotia- 
tions for exploiting the patent. Applications to Messrs. A. M. & 
Wm. Clark, 53, Chancery-lane, London, W.C. 

The proprietor of patent No. 13.648/1911, relating to “ Electrical 
8witch devices applicable to the wireless control of motors or other 
apparatus," desire3 to enter into negotiations for working same in 
Great Britain. Further informaticn from Messrs. Dicker, Pollak & 
Derriman UPeteat Agents, 20-23, Holborn, London, E.C. 


-503 


The proprietors of patents Nos. 16,729/1906 and 13,330/1910, 
relating to ‘Improvements to dynamo clectric machines," desire 
to make arrangements for developing the inventions in this country. 
Particulars from Messrs. Herbert Haddan & Co., Patent Agents and 
Consulting Engineers, 30-32, Bedford-street, Strand, London, W.C. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The public examination of Percy Raphael took place at the London 
Bankruptcy Court last week. 

Debtor, who returned his liabilities at £7,522, with assets nil, state | 
that in 1911 he was forced to arrange to pay a composition of 6s. in the £ 
on liabilities of £10,000. He had paid 5s., and being unable to provide 
the remaining instalment he closed the business in December, 1912. In 
the previous October he became acquainted with Mr. Grindell Matthews, 
who owned a clever invention for wireless telephony, and had formed a 
syndicate. Witness provided £1,600, with the result that he was unable 
to pay the remaining instalment of the composition, and £6,506 of his 
present liabilities represented the balance of 15s. in the £ due to the 
creditors of the furrier's business. The syndicate erected stations at 
Letchworth and Northampton, and efforts were made to bring out a 
company with a capital of £500,000. The underwriters were prepare: 
to find the money, and a cross-Channel demonstration was arrange, 
but the Postmaster-General refused to sanction the arrangement, with 
the result that the underwriters withdrew, and shortly afterwards the 
debenture holders took possession of the patents, and the syndicate went 
into liquidation. 

A second and final dividend (9d.) will be payable on June 29 at 
4, Castle-place, Park-street, Nottingham, to creditors of Thos. L. 
Callender (lately trading as the Shamrock Cycle Co.), electrical 
engineer, &c., Grove-place, St. Heliera, Jersey. 


The liquidator (Mr. W. A. Henderson, 3, Fenchurch-street, London, 
E.C.) of Wakelin Bros. (Ltd.), 9, Tottenham-street, Tottenham 
Court-road, London, W.C., has been released. 


A meeting to receive an account of the winding up of the Carlton 
Engineering Co. (Ltd.) (in vol. lig.) will be held at the offices of Me sara. 
Saker & Davis, 95/7, Finsbury-pavement, London, E.C., on July 20, 

Winding-up Petition. A petition for winding up Consolidated 
Diese] Engine Manufacturers (Ltd.) will be heard at the Royal Couris 
of Justice, London, W.C., on June 30, | 


AMOTT REALM III M 
ELECTRICITY SUPPLY. 
LITTEHEHEEUUTEAUE TENA 


EXTENSIONS. 


Beckenham.—At the meeting of the Council last week a report 
was presented from Messrs. Kincaid, Waller, Manville & Dawson on 
the proposed installation of evaporating condensing plant, an ad- 
ditional d.c. generator, &c., as recommended by the resident engi- 
neer (Mr. J. E. Tapper). | 

After discussion Mr. ‘Tapper was authorised to prepare a specification 
and obtain tenders for à condenser of the Evaporate type at a cost of 
:2,233 and one 120 kw. D.C. tramway generator at a cost of £570. Appli- 
cation has been made to the L.G. Board for sanction to a loan, 


— 


LLL 
HELIA 


— 


Eastbourne.— An unopposel inquiry was held on Tuesday into 
the Council's application for sanction to borrow £4,656 for exteasions 
of the supply mains, switchgear, sub-stations, &c. 


Stepney.— Application is to be made for sanction to borrow £3,000 
for house services. 

The Electricity Committee has purchased an electric delivery van from 
the Opel Motors (Ltd.) at £185. 


Walsall.—An inquiry was held last week into the application of 
the Corporation for sanction to borrow £74,830 for electricity supply 
works, ` 

The town clerk (Mr. H. Lee) supplied the usual statisties and stated 
that the total outstanding loans for all purposes was £935,860, and for 
electricity £125,738. The number of units sold during the last two 
months was as follows : Private lighting 655,234 ; public lighting 42,638 ; 
power 1,073,313; traction 931,213—a total of 2,712,428. There was an 
increase in the first three months of this year of 740,103 units. The 
gross revenue for the year 1913 was £23,069. He dealt with the cir- 
cumstances which had Jed up to the scheme for the erection of a new 
station to provide cheap electric power, which was essential for industrial 
development if. Walsall was.to retain its place and keep pace with its 
neighbours in the Midlands. There was not a single person in Walsall 
who suggested that the present works were suitable or could be utilise] 
for the erection of a station such as Walsall urgently required. At the 
present works, electricity could not be generated at a satisfactory cost, 
There was a large field still to be exploited in Walsall, particularly as to 
use of current for domestie purposes. 

A number of works and factory owners were called in support of tho 
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application, and then Mr. D. Hayward (chairman of tho Electricity Com- 
mittee) stated that several large consumers of electricity had been lost 
in the past few years because of the disadvantageous position the under- 


_ taking was in. 


The consulting engincer (Mr. E. M. Lacey) gave technical details of the 


scheme. 
GENERAL. 


Aberdovey.— The Towyn Committee of the Council have had a 
conference with Mr. Edwards, electrical engineer, of Llanuwchllyn, 
regarding the proposal to utilise water power in the neighbourhood 
for the generation of electrical energy, and the Charity Commissioners 
have been asked to sanction the use of water power from Dolgoch. 


Bethnal Green (London).— The Council have appointed Mr. H. W. 
Couzens as consulting electrical engineer. 


Blaekrock.— The UrbanCouncil,who have decided to erect electricity 
works on a site in George’s-avenue, are invit/ng tenders for mains, &c. 


Burton-on-Trent.—At the last meeting the Council were recom- 
mended by the Gas and Electricity Committee, on the advice of the 
borough electrical engineer (Mr. T. Hall), to wire some cottage pro- 
perty, at a cost of £20, prepayment meters being utilised. 

Ald. RowLANp said he was reluctant to move an amendment on such 
a small matter. He could see no reason why they should spend £20 on 
laying electric cables, and he moved that the matter be referred back. 

Mr. TARVER said the committee had given the matter their very careful 
consideration ; Mr. Hall was anxious to test the electric lighting of small 
houses, and they desired to make the trial on their own cottages. Their 
rents were 58. 6d. per week, and it was estimated that an average annual 


‘revenue of 35s. per annum would accrue. He would, however, accept the 


amendment. 

Bury St. Edmunds.—The Council have approved a recommenda- 
tion of the Electricity Supply Committee to adopt a system of ` free” 
wiring of premises in the town, the work to be done through a con- 
tractor. | 

'The electrical engineer (Mr. Day) will now draw up a complete scheme, 
but by way of experiment the initial scheme will be confined to 12 houses 
of a rentalof notlessthan £142 yeareach. All applications for the supply 
of current upon the ‘free ” wiring system must be submitted to the 
Committee. 


Colwyn Bay.—Acting on the advice of their consulting engineer 
(Mr. E. M. Lacey), the Health and Lighting Committees last week 
recommended the Council to crect electricity supply and destructor 
works at Bronynant, at an estimated cost of about £25,000. 

The recommendation was adopted. 

East Grinstead.— A special committee, consisting of the Chairman, 
Messrs. A. T. Burt and E. Leslie Steer, together with the Surveyor, 
has been asked to report to a special meeting of the Council to be 
held on July 20 to consider the question of applying for a provisional 
electric lighting order. 


Keighley.—The Corporation have given notice to the Haworth. 
Oakworth and Oxenhope Urban Councils and Keighley Rural 
Council of intention to apply to the Board of 'Trade for a provisional 
order to authorise the supply of electricity in those districts. 

The salary of the borough electrical engineer (Mr. H. Webber) has been 
increased from £300 to £325 per annum. 

Ledbury.—A fund is being raised for the wiring of the parish 
church. 


London Electricity Supply Loans.—The Finance Committee re- 
ported to the London County Council on Tuesday on the question. of 


loans for electricity undertakings. 

At a conference of representatives of 10 of the 15 metropolitan borough 
councils which own electricity undertakings and Bethnal Green Council 
(which is an authorised undertaker for the supply of electricitv), at 
Shoreditch Town Hall, on Dec. 17, 1913, the following resolutions were 

ssed :— 

That this conference protests very strongly against the action of the 
London County Council in first atering the maximum | periods for the 
repayment of loans for electricity undertakings, and, later, in attempting 
to alter the periods of existing loans, without consulting the metropolitan 
borough councils concerned. l 

That, as the whole question of loan periods is very unsatisfactory, the 
London County Council be requested to call a conference of the metro- 
politan borough councils who are authorised undertakers for the supply 
of electricity, to discuss and consider the whole subject ; more particu- 
larly having regard to the report of the Finance Committee of the London 
County Council on Dec. 16, in the case of the Southwark Borough 
Council; strongly urged not to recominend any variation in the loan 

riods already existing. 

Two other borough councils owning electricity undertakings joined the 
conference subsequently, and the resolutions were communicated to the 
Council on Jan. 7, 1914, by the Town Clerk of Poplar, acting on behalf of 
the conference. The report points out that the periods hitherto allowed 
for repayment by the Council do not compare unfavourably with those 
allowed by the L.G. Board to local authorities througacut the country 
for similar purpos’s. The committee stated that thy had arrived at the 
conclusion that the convening of a formal conference would not be an 


appropriate way of dealing with the matter, and the conference was in- 
formed of this fact. They had carefully considered a further communi. 
cation from the conference, but they saw no reason to alter their views, 
The committee pointed out, however, that it was necessary, in order that 
they might be in a position to deal in their report with the particular 
matters which the conference deemed important, that they should have 
information on such matters from the conference, and the conference was 
therefore asked to furnish such information. In reply to this further 
letter the conference stated (May 20, 1914) that the points which it sug- 
gested should be considered at the proposed conference were (i.) ordinary 
loan periods for electricity purposes, (1i.) loan periods in special circum- 
stances, such as linking up for stand by and other purposes, and (iii.) 
other matters affecting the future supply of electricity in London. It 
further suggested that, as general ground would be covered by the pro- 
posed conference, members of the Council's Special Committee on Lon- 
don Electricity Supply should also attend the conference. Inconclusion, 
the Finance Committee state that they saw no reason, asthe result of that 
furihez communication, which afforded no indication of the reasons for the 
views previously expressed as to the loan periods being unsatisfactory, 
to modify the views which they had previously formed on the subject. 
They had, therefore, given instructions for the conference to be informed 
that they were not prepared to recommend the Council to sammon a 
conference, but that the question of the periods allowed for loans for 
electricity supply purposes might be appropriately dealt with by a depu- 
tation attending before them, and that they should be prepared to receive 
such a deputation if the borough councils so desired. The conference 
has been informed that its letter of May 20 will be submitted to the 
Special Committee on London Electricity Supply. 
The report was adopted by 63 votes to 40. 


Long Eaton.—The Urban Counzil have decided to appeal against 
the recent judgment of Mr. Justice Sargant on the question of the 
alleged preferential charges for electric current. 


Presentation.—On Friday last the staff and employees of Walsall 
Corporation Electricity works took formal farewell of the borough 
electrical engineer (Mr. A. S. Barnard), who is leaving Walsall at the 
end of the month. 

Advantage was taken of the occasion to express appreciation of the 
cordial relations which have existed between Mr. Barnard and the staff, 
and Mr. Barnard was presented with a suit case as a small memento and 
mark of esteem ; while Mrs. Barnard was presented with a silver rose 
bowl The presentation was made by Mr. Cookson and suitably acknow- 
ledged by Mr. Barnard. 

Mr. H. A. Howie, deputy electrical engincer of Sheffield, who has 
been appointed borough electrica! engineer at Walsall, has been pre- 
sented with a silver tray and pipe. 


Saffron Walden.—A special committee has been appointed to 
consider and report as to the desirability of the Council establishing 
electricity works. 

Southend.—Subject to the sanction of the L.G. Board for a loan 
it has been decided to lay supply mains as required in a number of 
roads in the Leigh district. 

The Council have agreed to buy land for a Leigh sub.station, and 
negotiations are proceeding with the Middlesex. County Council for a 
supply of current to the new sanatorium, near Eastwood. 


Southwark (London)— The Council on Friday discussed the 
proposal of the Special Committee on the working of the electricity 
undertaking, and it was recommended that (except in the case of slot 
meters) a minimum charge of 10s. per quarter, including meter rent, 
be fixed for each consumer. After discussion it was decided to adopt 
the revised price list. | 

Swansea.—Application is to be made to the Board of Trade for 
sanction to the proposal to supply electricity to the English Crown 
Spelter Co., whose works are outside the borough. There are several 
applicants just outside the borough, particularly in the Sketty dis- 
trict, who desire electric current. 


Willesden.—The L.G. Board have suggested that it would be 
preferable that expenditure on meters should be met out of revenue 


rather than by loans. l 

The Electricity Committee concur in this view and have paid 
£2,573. 12s. Ld. out of revenue for the purchase of meters, but the 
electricitv undertaking is making such rapid progress that at present it 
is deemed desirable to take up a loan for meters and the Committee 
accordingly recommend the Council to request the Board to sanction & 
loan of £2,000, and they also recommend application being made for 
sanction to borrow £25,000, made up as follows: Building, £170 ; ma- 
chinery, £1,000 ; mains, £15,000 ; services, £5,000 ; public lighting, 
£330 ; meters and indicators, £3.500. 

In order to meet the demand for energy in Cricklewood the electrical 
engineer (Mr. Blake) thinks it will be necessary to lay down new feeders 
and extend various mains at a cost of about £6,000. 

Willesden Guardians have received a letter from the L.G. Board sug- 
gesting that thev should terminate their agreement with the Council for 
the supply of electrical energy to the workhouse infirmary in Acton-lane 
on the ground that the Guardians, having put out of use their electric 
generating plant had lost the benefit of the exhaust steam therefrom, 
involving au additional expenditure at the rate of £400 per annum on the 
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engineering side of the infirmary. The chairman of the Urban Council's 


- Electricity Committee, together with the Clerk and the Electrical Engi- 


neer, have interviewed representatives of the Guardians on the subject 
and discussed the question of the plant in question being used for occa- 
sional “ stand-by °? supply. The Committee have also considered a 
report of the electrical engineer on the matter, but before taking further 
action it is proposed that he should interview the Engineering Inspector 
of the L.G. Board, with a view to a further inquiry being held by him at 
which the Council may be represented. 

New flame lamps are to be substituted for the open type lamps in four 


roads. 


TRACTION NOTES. 
TRAMWAYS AND LIGHT RAILWAYS. 


Belfast.—Sir. John F. C. Snell has presented a temporary report 
to the Tramways and Electricity Committee, in which he advises 
the immediate purchase of a rotary transformer, because, in the event 
of a breakdown at the generating station the tramway svstem might 
be temporarily held up. The Committee have approved the report, 
and have given the engineer instructions to ask for tenders, the 
estimated cost of which is about £4,500. 


Dundee.— The Council have offered £8,500 for the portion of the 
tramway line belonging to the Dundee, Broughty Ferry & District 
Tramways Co. between the city boundary and Belsize-road. The 
company have offered to sell it for £15,486. 

London County Council.—On Tuesday the Council decided to 
carry out the work of wiring the third section of the central car depot, 
at a cost not exceeding £650, by the direct employment of labour. 

The tramway route between Highbury and City-road, via Canon- 
bury-road and East-road, was officially inspected on Tuesday. 

Scottish Tramway Managers.—The annual conference of the 
Scottish Tramway Managers and officials was held at Perth on 
Friday last, when the delegates were accorded a civic reception in 
the name of the Corporation by ex-Bailie Calderwood, convener of 
the Tramway Committee. 

Mr. F. Coutts, of Paisley, presided over the gathering, and delegates 
were present from Ayr, Dundee, Dumbarton, Dunfermline, Falkirk, 
Fife, Glasgow, and Leith. A number of subjects were discussed, Papers 
being read on * Motorbuses Running in Connection with Tramway 
Systems " and “ The Upkeep of Roads and Tracks," and there was an 
animated discussion on the employment of drivers and conductors, The 
delegates were entertained to lunch by the Corporation, and in the after- 
noon enjoyed a motorbus run to Bridge of Earn, where Mr. W. G. Snell, 
manager of the Perth Tramways, provided tea. 

Walthamstow.— The Urban Council are recommended to double 
the tramway track in a portion of Chingford-road at £2,839, and to 
apply to the Board of Trade for the necessa ry borrowing powers. 


RAILLES$, &c. 


Brighton.—The electrical engineer (Mr. John Christie) has been 
authorised to purchase an electric motor vehicle, at a cost of £200. 


Electric Vehicles at Richmond.—A demonstration of electric 
Vehicles was held by the Richmond (Surrey) Electric Light & Power 
Co. on June 18 in the premises adiacent to the Local Offices and 
Supply Station. The Company have extensive accommodation, and 
their arrangements allow of a large number of cars being charged. 
À number of the most influential tradesmen attended, and a very 
complete demonstration was given of the great advantages of the 
electrically-propelled vehicle for trade purposes—charging, handling 
and trial running of the vehicles being shown to the visitors. The 
Company look forward to doing considerable business in this direction 
In view of the facilities they can offer, and are actively pushing the 
matter by demonstrations and general advertising. We trust these 
hopes will be realised. 


Mexborough.—The Mexborough & Swinton Tramways Co. have 
notified the Council of their intention to commence the construction 
of the overhead electrical equipment under the powers granted 
them by their Rail-less Traction Act of 1913. 


TELEGRAPH AND TELEPHONE NOTES. 


Radiotelegraph Notes.— Two radio stations are in operation in the 
Republic of Dominica, and it is intended that the San Domingo 
Station shall be increased in power to enable communication to be 
effected with Jamaica and Trinidad. Further concessions for the 
erection of radio stations in other parts of the Republic have recently 
been granted. 

The Canadian Naval Service Department has issued new radio- 
telegraph regulations, incorporating a number of recommendations 
of the Convention. Seagoing ships, in addition to the regular wire- 


less equipment, are required to carry an emergency system in the | 


upper part of the shi p capable of operation for six hours over a range 
of 80 miles. A constant watch is required while vessels are at sea, 
and vessels above a certain registered tonnage must carry two 
certificated operators. 

It is announced that Marconi's Wireless Telezraph Co. has effected 
a contract with the Chinese Government amounting to £2,000,000, 
for the purpose of erecting and equipping a number of radio stations 
in China. 


HILDA DD TTU TT NNT 
= EMPIRE NOTES. | 
TULIT LRL 


Australasia.—The Australian ** Mining Standard " says the South 
Australian. Railways Commissioner (Mr. A. B. Moncrieff) has 
authorised the introduction of the clectric workiag of signals and 
switches at Adelaid^ station. 

Wollongong (N.S.W.) Council have decided to establish a municipal 
electricity undertaking, and probably current will be taken in bulk from 
one of the collieries. There is already a company supplying in the town. 
The company is charged a rent of £2. 2s. for every wire it erects over the 
Streets. ‘The adjoining Council of North Illawarra has also decided in 
favour of electric lighting. 

Melbourne City Council recently had before them a report by the Electric 
Supply Committee dealing with reports by the electrical engineer (Mr. 
Harpur) and town clerk (Mr. Clayton) on the subject of the charges 
for eleetricity. It was decided to consider the matter at a subsequent 
meeting of the Council. Mr. Harper some time ago proposed to substi- 
tute a graduated scale of charges as follows: Maximum demand rate (as 
at present) 2d. for first 75 hours’ use of the maximum demand per month, 
and ld. after. Flat rate (instead of the all-round rate of 1}d. per unit) 
for all consumption up to and including 1,000 units per month, 1}d. per 
unit, for next 2,000 unita l]d. per unit, next 2,000 ld. per unit, and 
for all further consumption during the month £d. per unit. The proposed 
amendment of the flat rate of charge is strongly recommended. The 
maximum demand rate is not capable of being satisfactorily applied to 
the ordinary eight-hour factory for power ; it is impossible to expect any 
appreciable business from such power users. The only satisfactory 
means by which the Council can obtain factory business is to adopt a 
scale of charges based on the quantity consumed.  Melbourne's average 
prices for 18 months to May 1913, were lighting, 3:028d. and power 1-59d. 
Failing the adoption of a reduced rate of charge, the Council will probably 
lose several consumers whose present requirements bring in nearly £2,000 
a year. One factory requires an additional 250,000 units per annum, 
and another requires an additional 100,000 units per annum, and this 
extra business can be obtained if the proposed scale of charges be adopted. 
The present sales for power amount to about 6,000,000 units per annum. 
It is estimated, however, that the factories in the city using power 
other than that from the Council represent a possible increase in sales to 
the extent of 8,000,000 units per annum. 

The Town Clerk says, in opposition to the engineer's proposals, that 
the adoption of the proposed charges will result in an immediate loss of 
£2,476 of profits from present supply. The Electric Supply Committee's 
report said the electrical engineer pointed out the possibility of their 
losing considerable revenue if their charges for power were not reduced to 
a level which would enable manufacturers to take a supply from the 
Council instead of installing their own plants. In Melbourne the output 
for power was about equal to that for lighting. While Melbourne's 
average price for power was about half the average price for lighting in 
undertakings, in other parts of the world the average price for power 
was from one-third to one-quarter of that for lighting. It was also well 
known that as the power supply increased profits had gone up. All 
previous reductions in tariff have resulted in increased revenue and profits, 
The Committee recommended the reduction in tariff as proposed by Mr. 
Harper. 

*' Tenders ” (Melbourne and Sydney) says the poll taken at Ulverstone 
(Tasmania) on the proposal to borrow £1,500 for electricity supply works 
extensions resulted in a majority in favour of the proposal. 

Mildura (Victoria) Irrigation Trust propose to erect and use one power 
station instcad of the present five isolated pumping plants. 

Windsor (N.S. W.) Council has accepted the offer of Mr. John Onus to 
instal electrical plant in Windsor to pump the town water supply, for 
£200 per annum, and to light the streets, for £150 per annum, Mr. Onus 
to have the right to supply private consumers at a maximum of 7d.per 
unit. 

Taree (N.S.W.) municipality is applying for authority to borrow 
£3,000 for electric lighting. 

South Africa.—The “ African World " says a poll is to be take 1 
of the ratepayers of Robertson (Cape Province) on a proposal to 
borrow £10,000 for establishing an electric lighting scheme. 

A public meeting at George (Cape Province) has decided against an 
electric lighting scheme recently put forward, but a moditied proposal 
is recommended to the Council for adoption, 

Beaufort West ratepayers have approved tie. proposed. electricity 
supply scheme, - 

Amongst other municipalities who have either decided upon or have 
under consideration schemes for clectrie light and power supply are 
Stellenbosch, Worcester, Swellendam, Somerset West and Paarl, ` 
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MISCELLANEOUS NOTES. | rights of moaoploy, and the like), any contribution to an intelligent 
Goodwill : Its Nature and How to Value It. —Mr. P. D. Leake discussion of the subject is to be welcomed, and while trading inter- 


F.C. A., &c., who has written and published a great deal on the genera! a (e "n dE x n ^» e rg tion, the electrical trade may 
subject of depreciation and wasting assets and cognate matters, has ia ! NIE e 5 ` P ix va S id dep and figures are cor 
recently published a booklet with the above title, price 1s. 6d., of npo NOU pum Pu oe d point. Mr. Leake takes due note 
which copies can be obtained from Messrs. Gee & Co., 34, Moorgate- de d a na | pape n c: E where apparent of the advance am 
street, London, E.C. In the booklet under notice Mr. Leake deals m C po a ons ane po undoubtedly b 
with the involved subject of " Goodwill " and contributes a good deal uA " i B i : p Kn r IE the Investor in ipeustrial 
of information upon a question which is very obscure and discon- ud DU a Pomi Deis zll others he does not sufficiently 
certing to those who come in contact with it in the course of their | Uderstand and rez «ding which he not unusually entertains doubts. 
commercial dealings. He points out thet the ancient use of the Government Publieations. — Thc followinz have been publishe-l 
term and its usual form of definition are too narrow for present-day durinz the past fortnizht : 

use, when joint-stock enterprise is taking a prominent place in the Office of Works, England, Report, 4d 

majority of transeetions wherein goodwill forms 2 contractual part, | Railways, 25th day, 21/5/14, Is. 01d. ILC. Debates, Vol LXI, 
Mr. Leake prefers, in valuing goodwill, to regard it es being the ; cloth, fs. lld. Boiler Explosion Report: No. 2.292, Vertical 
present. value of expected futuro " super-proftits,” and proceeds to E at Great Halwyn Quarry, Cornwall, 21d. — Bills: Com. 


Royal Commission on 


| 
| 


define the meaning of " super-profits " gs the amount by which pisa sE arnehi i m (us a rom Id 
: aeol coir 2 aaah Sal, el Electric Lighting Provisional Ord»r, No. 1, 6td.; do., No. 2, 4d. ; d3., 
profits (that is, o course, true economic profits) exceed a pees rate | No. 3, 23d.; Western Valleys (Monmouthshire) Rail-les3 Electric Traz- 
. of interest on capital invested. He TUN to say: " Wherever | tion Provisional Order Bill, 11d. International Meteorological Com. 
there is expected future * super-profits, there is elwavs real value | mittes: Report of the Tenth Meeting, 2s. 2d. National Insurance Act, 
existing in the form of goodwill "—that is, real velue as distinguished | Part 2— Inquiry with regard to Draft Special Extension Order relating to 
from imaginary value. A method of testing the reasonableness of | Repairing Works ot Construction---Moncay, June 15, 1914, 1s. 01d. 
the consideration paid for patents is sugzested and the need of re- Foreign Trade and Commerce Accounts up to June 15, 1914, Gid. Colin. 
funding the cost of goodwill out of sub:equently ecraed profits is | tOn od Extension Order, Hb Railway Accidents Com.: 
clearly explained. Seeing the jitfalls that have been set for in- - DOMI E ru i s aa. Id: Royal Com. on Civil Ser. 
vestors in the securities of industrial undertakings by way of the | Wer? utes o RAT ene Aprl pira 2 m May, 191A Ot 
: l i P mu Me . Boiler Explision Report No. 2,259, SS. Pavia," 21d. Mines and 
valuing of goodwill (usually the benefit of running contracts, IN- | Quarries for 1913, Divisional Statistics, 9d. Stat. Rules and Orders, 
c'uding leases, the use of trice nvves, pateat ri hti, eopyri thts, 11914. No. ELO, Dundee Corp. Tramways, 13d. ; No. 801, ditto, 14d. 


SILLA HD HR NETTE TTL 


TENDERS INVITED. E 
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I-.caniescent Eleciric Lamps and Electrical Accessories. Pcilers, Pumps, Pipework, &c. 

The COMMISSIONERS OF H.M. Works, &c., invite tenders for WALSALL Corporation also invite tenders for the supply, 
the supply of Incandescent Electric Lamps during one year form delivery and erection of four Water-tube Boilers, with Super- 
August 1, 1914. The Commissioners are elso prepared to heatera, Econoinisers and Stokera, Feed Pumps and Feed Water 
receive tenders for the supply of Electrical Accessories during Heater, Water Softener, Tanks, &c., Steam and Exhaust Pipes, 
three years from Sept. 1, 1914. Forms of tenders from 18, Water Pipes, &e.  Snecitications from the consulting engineer 
Queen Anne’s-gate, Westminster, S.W., and tenders to the Secre- (Mr. E. M. Lacey), 12, Victoria-street, Westminster, S.W. 
tary, H.M. Office of Works, Storey's-gate, S.W., by 11 a.m. July 7. Tenders to the town clerk (Mr. Herbert Lee), Council House, 

Rotary Converters and Statie Transformers. Walsall, by 10 a.m. Tuosday, July 14. 


' (C il invite tenders for he supply and : ; 
Lonpon County Council ea: for (1) the supply an Switchboard, Storage Battery, Mains, House Services, &c. 
delivery of (a) five Rotary Converters, each of 1,500 kw., and AYLESBURY Urban District Council invite tenders for the 
E , " ne . s ‘ ~ wee " : rp "a aP FE ; abe f ] t h i F , f l . 
(b) 15 Static ] ee 1,500 o P FAM. hs 2 supply of Lighting and Power Switchboard with connections, 
i St; : «UC 'alisrtormers3 } ` SMél g, re- , / i 1 1 
doe uA 5 sion ot eine potis edm Tenders Battery of Accumulatora, Underground Mains, including House 
movel anc OA i ` E i ae 5ü i "m Gack 1 Services, conversion of existing Lamp Standards, &e. Specifica- 
n A ` 9 r AJ » age H KA > ba G «4 . . m . re LI Y 
are also im ited DEA Petre See POTE VOTUM tions, & 2., from the consulting engineers (Measra. Kincaid, Waller, 
Travelling Hand Crane for the Holloway sub-station. Specifica- Manville & Dawson), St Stephen’s House. Victoria Embanls 
' qi > Clerk > Council, County Hall, Spring EPI ee n pA A or vd aco: Y: 
| tions, &c., from the Clerk of the Cour y Hall, Spring ment, Westminster, S.W. Specifications can also be inspected 


Gardens, S.W. Tonecr By ee S Tinadag e at the Town Hall, Aylesbury. "Tenders to the clerk to the 
Turbo-alternators, Condensing Plant, &oc. Council, Mr. Perey A. Wright, by Monday, July 6, 


'ALSALL Corporation invite tenders for the supply, delivery i 
id t. of d 3,000 kw. dehoclemmators with Surface Overhead Lines and Underground Cables, Transformers, &:. 
Condensers and Motor-generator. Specilication, &e., from the f : real a uM pou District Council inve tender3 
consulting enzincer (Mr. E. M. Lacey), 12, Victoria-street, ie ) We ied odd d aaa eteron es drin. 
Westminster, S.W. ‘Tenders to the town clerk, Mr. Herbert Ec a SIMON quipments and. Public Lighting Fittings. Speci- 
ication, &c., may be inspected at the offices of the consulting 
engineers (Messrs. May & Hawes), Caxton House, Westminster, 


Lee, Council Hcuse, Walsall, by 10 a.m. Tuesday, July 14. 
Converting Plant and Sub-station Switehgear. S.W. "lenders to the clerk of the Council, Mr. W. Robertson, 
Guisborough, Yorks., July 2. 


The Electricity Committee of the County Borough of Botton 
Transformers, Motors, &». 


invite tenders for the supply, VEU and n of Converting 

Aunt, Sub-station e.h.t. and h.t. Switchgear. Specification : i B Ced | 

ie uu electrical engineer, Mr. W. J. Wood. Tenders LEEDS City Council invite tenders for single-phase 2,000 and 

to the Chairman of the Electricity Committee, Electricity Works, 6,600- volt and Scott connected Transformers of the air-cooled 

Spa-road, Bolton, by 9 a.m. July 9. type, with a total capacity of 20,000 k.v.a., delivered over à 

, period not exceeding three years. Specification, &c., from the 
manager of the electric lighting department, Mr. C. Nelson 


Telegraph and Telephone Material. fuesen : 
Tenders are invited for the supply of Telegraph and Telephone Hetford, 1, Whitehall-road, Leeds, and tenders to the town 
clerk, Sir Robert E. Fox, Town Hall, Leeds, by 11 a.m. June 29. 


Material to the Postmaster-General’s Department in PERTH 
: tralia). Tender forms, specifications, &c., may : : 
(Western Aus ) » SP , un. The ROYAL SWEDISH WATER- POWER ADMINISTRATION require 
tenders by noon July 4 for the supply of four Transformers. 


be obtained at the Commonwealth Office, 72, Victoria-strect, 

` Y : ] | l r [ irer à Tm P 1 

London, S.W. Particulars of the material required and the Specification from Kungl. Vattenfallsstyrelsens Elektrotekniska 
byra, Regeringsgaten 45, Stockholm. 


dates [or the receipt of lenders are given 1n an adverlisement. 
Tramcar Wheels, &c. 


Tenders will be received by the Deputy Postmaster-General 
Melbourne, until 3 p.m. July 14 for Parts of Telephone Instru- 
Loxpox County Counctt require tenders by 11 a.m. June 30 
for 10,000 (or 5,000) Driving and Pony Wheel Tram^ar Tyres, 


ments, Blake's Staples and Tongs; and until 3 p.m. July 21 for 

Cable Boxes and. Petrol-driven Desiccating Plant. Specitications, 
300 Axle Forgings and 150 Sets of Plough Collector Gear. Form 
of tender, &c., from the Chief Officer, L.C.C. Tramways, 6? 


&c., from the office of the High Commissioner, 72, Victoria-street, 
i Fiusbury-pavement, E.C. 


pees 


London, S.W., for the desiccating plant and from the Deputy 
Postmaster-General, Melbourne, for the other requirements. 
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Wiring, &c. | l 
The Commissioners of H.M. Works and Public Buildings 


invite tenders for the Electric Wiring of the new public offices 
extension, Westminster. Drawings, &c., from H.M. Office of 
Works, Storey's Gate, S.W., and tenders, addressed to the 
Secretary, must be delivered by 11 a.m. June 30. 

MANCHESTER Education Committee want tenders by June 30 
for Electric Lighting at Mill-street Day Industrial S-hool, 
Ancoats. Specification, &c., from the Education Offices, 
Deansyate, Manchester. 

RocHESTER Corporation want tenders by 4 p.m. June 30 for 
the Electric Lighting of the Corn Exchange. Specification from 
the City Surveyor. 

RoscREA Guardians require tenders by ] p.m. July 2 for 
supply and erection of Wires and Fittings for lightiny the work- 
house electrically. Specifications from Mr. L. J. Lawless, 27, 
Castlewood-avenue, Rathmines, Dublin, or the office of the 
Clerk, at the Workhouse. 


Steam Turbines, Boilers, Mechanical Stokers, Economisers, &c. 
Tenders are invited by the Electricity Department of the 
County Borough of WOLVERHAMPTON for the supply and erec- 
tion of Condensing Water Cooling Towers. Specitication and 
form of tender from the chief engineer and general manager, 
Mr. S. T. Allen, M.LE.E. Tenders to the Chairman, Elec- 
tricity Committee, Town Hall, Wolverhampton, by June 30. 
Tenders will be received until 4 p.m. of Thursday, Aug. 6, 
at the Town Clerk’s office, AUCKLAND, N.Z., for the supply and 
erection in the City Council power station of three 750 kw. 
d.c. Mixed Pressure Turbo-generators and one 1,500 kw. Three- 
phase Turbo-generator, Auxiliary Plant and Sub-station Equip- 
ment. Specifications, &c. from the consulting engincers, Messrs. 
Preece, Cardew & Snell, 8, Queen Anne's Gate, London, S.W. 


Electrically Propelled Vehicles. 

Lonpon County Council require tenders by 11 a.m. July 13 
for the construction of onc, two or three electrically-driven 
Chassis for carrying turntable ladders for the London Fire 
Brigade. Specification, &e., from the Clerk of the Council, 
Spring-gardens, S.W. 

Mains, Feeder Pillars and Publie Lighting. 

Biackrock Urban Council require tenders by 5 p.m. July I3 
for Underground Mains, Overhead Mains, Feeder Pillars and 
Public Lighting. Specifications, &c., from Mr. J. P. Tierney, 
15, College-green, Dublin. n 

Publie Lighting. 

PrrriNGToN (DugHaM) Parish Council require tenders by 
July 11 for the supply and errection of poles, Lamps, Cables, 
&c., in connection with the electric lighting of the parish. 
Specification, &c.. from the Clerk. 

Transporter Bridge, &c. 

Messrs. J. Crosfield & Sons (Ltd.), WARRINGTON, require 
tenders by 10 a.m. July 3 for the erection and equipment of a 
Transporter Bridge over the river Mersey, including Super- 
structure, Travelling Frame and Suspended Car Motor House, 
Electric Equipment, &c. Specification, &c., from Mr. W. H. 
Hunter, 42, Spring-gardens, Manchester. 


Car Shed Cranes. 

The Agent-General for Victoria invites tenders for the supply 
and delivery in MELBOURNE of clectrically-operated Car Shed 
Cranes for use in connection with the electrification of the Mel- 
bourne Suburban Railways. Specitication and form of tender 
from the consulting engineers, Messrs. Merz & McLellan, 32, 
Victoria-street, Westminster, S.W. Tenders to the Agent- 
General, Melbourne-place, Strand, W.C., by noon July 6. 


Rotary Converters and Frequency Changers. 


The Agent-General for Vicrorta is prepared to receive tenders 
for the supply, delivery and erection in Melbourne of Rotary 
Converters and Frequency Changers, for use in connection with 
the electrification of the Melbourne Suburban Railways. Speci- 
fication and form of tender from the consulting engineers, 
Messrs, Merz & McLellan, 32, Victoria-street, Westminster, 
S.W., and tenders must be delivered at the office of the Agent- 

. General, Melbourne-place, Strand, W.C., by noon July 6. 
ster Set. 

Tenders are invited by the New SovTH WALES Government 
Railways and Tramways Department for supply of a Booster 
Set (with accessories) for charging a battery of 288 cells. Speci- 
fication, &c., from the office of the Electrical Enginecr, 61, 
Hunter-street, Sydney, N.S.W., on payment of 2s. 6d. Tenders to 

+. Chief Commissioner for Railways and Tramways, Phillip-strect, 
Sydney, by noon July 8. Local representation is necessary. 


Electrical and General Stores. 
BIRMINGHAM clectric supply department require tenders by 
June 30 for 12 months’ supply of Stores, including Carbons, 
Carbon Brushes, Vulcanised Wire and Wiring Sundries, Iron 
and Steel Ware, Asbestos and Rubber Goods, Packing, Paint. 
&c. Particulars from the City Electrical Engineer. : 


Tenders are wanted by June 29 for 12 months’ supply of — 


Electrical Appliances, Oils, &c., to the Devon County Lunatic 
Asylum, EXMINSTER. Forms of tender from the Clerk. 


Meters, &c. 


The Town Clerk, Tauranga (N.Z.) will receive tenders until 
4 p.m. July 27 for supply of clectric meters, &e. Specifications 
from Messrs. H. W. Climie & Son, Engineers, Tauranga, N.Z. 


Generating Plant, Switchboard, Battery, Meters, &c. 


WoRCESTER (Cape Province) Council require tenders by noon 
July 15 for buildings, two 60 iP. Turbo-generators, 70 H.P. 
Oil Engine Sct, Booster, Switchboard, Battery, Transmission 
Lines, Meters, House Wiring, &c. Specificationsfrom the Town 
Clerk, or from Prof. Bohle, 25, Rosmead.-avenue, Cape Town. 


Insulators and Coal Conv: yors, Electrical Stores, &c. 

SypNEY (N.S.W.) Council require tenders by 3 p.m. July 20 
for the supply of 33,000- volt Insulators and Two Coal Conveyors, 
with Motors, &c., and Spare Parts; a's» for Are Lamp Carbons, 
Box Compound, Meters, m.d. Indicators. Specifications from 
the City Electrical Engineer, and tenders to the Town Clerk. 


Tenders are invited by Sydney (N.5.W.) Harbour Trust for 
four 3-ton electrically-operated semi-portal travelling wharf 
cranes, Specification, &c., from the Harbour Trust Offico, 
Sydney, at which address also tenders will be received up to 
2 p.m. Aug. 31. 


Electric Cranes. 
The Vicrortan RAILWAY COMMISSIONERS require tenders by 


ll a.m. Aug. 26 for the Manufacture and Supply of Electric 
Cranes for the Ballarat and Bendigo workshops (contract No. 
25,756). Particulars at the Contractor's Room, Spencer-street, 
Melbourne, or at oftice of Agent-Gencral for Victoria in London. 


Tramway Construction, Sub-station Equipment and Tramears. 

NEW PrvMourH (N.Z.) Borough Council require tenders by 
10 a.m. July 27 for the following contracts in connection with 
the Council's overhead trolley tramway undertaking: Over- 
head Wiring and Permanent Way (5 route-miles), Sub-station 
Equipment, including Converting Plant, Battery, Automatic 
Reversible Booster, and Six Cars with Trucks and Equipment. 

NEW PLYMOUTH (N.Z.) Council also require tenders by 4 p.m. 
Aug. 28 for additions to sub.station switchboard, three Trans- 
former Panels, one Coupler Panel and four Feeder Panzls. 
Specification, &c., from the Town Clerk. 


HIRED 
TENDERS RECEIVED AND ACCEPTED. 
DT 


| 

Large Colonial Cable Contract.—As stated in our last issue the 
British Insulated & Helsby Cables (Ltd.) have secured the contract 
for the supply of the extra-high-tension feeder cables required in 
connection with the electrification of the Melbourne Suburban Rail- 
ways. This, the largest contract for power cables ever placed, 
includes 73 miles 0.15 sq. in., 44 miles 0.1 sq. in. and 21 miles 0.05 
sq. in. 20,000 volt three-core split concentric cables. The company 
has also been favoured with the contract for the supply of the over- 
head equipment of the same railway. The cables will be laid and the 
overhead equipment erected under the supervision of the company's 
staff. The combined value of the two contracts approximates 
£600,000. 

STEPNEY.— The Electricity Committee recommend the acceptance 
of the following tenders :— 

Triennial supply of meters, demand indicators and time switches, 
Chamberlain & Hookham, meters of capacities from 50 to 100 amperes ; 
General Electric Co.. combined meters and demand indicators of capa- 
cities of from 250-750 amperes ; Reason Mfg. Co., meters of capacities 
from 21.25 amperes, and demand indicators of capacities from 21.100 
amperes; Venner Time Switches, time switches, 

"Tenders were also received from the Bastian Meter Co., Bat Meter Co., 
British Insulated & Helsby Cables, British Thomson- Houston Co., British 
Westinghouse Co., Electrical Co., Electrical Apparatus Co., Ferranti Ltd., 
W. Geipel & Co., Isaria Ltd., Landis & Gyr, and Siemens Bros, Dynamo 
Works. 

For annnal supply of carbons, Siemens Bros. Dynamo Works, flame 
are carbons (£324. 1s. Sd.) and Sloan Electrical Co., white are carbons 


(£508. 15s.) 
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Tenders were also received from Henrion Carbons, W. Geipel & Co., 
Ship Carbons (Ltd.), Electrical Co., General Electrical Co., Crompton 
& Co., H.. Tuchman (white carbons) and British Westinghouse Co. 
(informal). l 

For arc lamp globes the tender of Falk, Stadelmann & Co. is recom- 
mended at £59. 10s. 5d. The City Glass Co. also tendered at £65. 13s. 7d. 
The contract for moulded pitch is recommended to be given to J. Smart 
& Son, at 45s. 3d. per ton nct. 

Six tenders were received for the supply of two wet-air filters, and that 
of Heenan & Froude (at £985. 108.) has been accepted. The tenders 


ranged from £912 to £1,880. 

SHIP LIGHTING.—Siemens Brothers Dynamo Works have obtained 
a contract from the Royal Mail Steam Packet Co. for the supply of 
metal filament lamps, whieh includes Tantalum lamps for ship 


lighting and Wotan lamps for office lighting (both at London and 
Southampton) for the ensuing 12 months. 


WaLTHAMSTOW.—The Finance Committee has accepted the tender 


OF W. T: Henley's Telegraph Works Co. (at £678. Os. 11d.) for cable 


and jointing; and that of the Albion Clay Co. (at £309. 5s. 2d.) for 
stoneware conduits. 


TUNBRIDGE WELLs.— The Corporation have placed an order with 
the British Thomson-Houston Co. (at £3,181. 10s.) for a 300 kw. 


steam turbo-alternator and exciter with condensing plant (by J. 
Storey & Sons). 


Drvoxrort.—The Corporation have placed an order with the 


British Thomson-Houston Co. (Ltd.) for 12 months’ supply of c.c. 
mercury ampere-hour metera. 


TyNemouta.—The Council have placed an order with the Mac- 
intosh Cable Co. for the supply of cable, at £412. 


Government Contracts.—The following contracts were placed by 
the British Government Departments in May :— 


Admiralty.—Laurence Scott & Co., motors and controllers. War Office.—Corona 
Lampworks, Cryselco Ltd., Dick Kerr & Co.. Rugby Lamp Co. and Stearn Electric Lamp 
Ca.. electric lamps: Automatic Telephone Mfg. Co., land telephones; Bullers Ltd., 
telegraph poles; Tyer & Co. and H. Williams Ltd., signalling materials. 

India Office.--Marconi’s Wireless Telegraph Co., wireless apparatus; 
Dynamo & Motor Co.. dynamos. 

Post Office. —British Tnomson-Houston Co., sub-station electrical equipment, Birmine- 
ham, and metal filament lamps; Western Electric Co.. telephone exchange equipment, 
Devonport. and telephone apparatus: Autcmatic Telephone Mfg. Co., telephone exchange 
equipment extension, Worthing; Siemens Bros. & Co.. telegraph apparatus, telephone 
cable and Leclanche zincs; Elliott Bros. & Co.. telegraph apparatus; British Insulated 
& Helsby Cables, telephone cable and apparatus and bronze wire; British L. M. Ericsson 
Mfg. Co.. International Electric Co.. and Peel Connor Telephone Works, telephone appara- 
tus; Standard Woodwork Co., battery boxes ; W. T. Henley's Teleeraph Works Co., 
telephone cable; Edison & Swan Co., General Electric Co. and Siemens Bros. Dynamo 
Works, metal filament lamps: Bullers Ltd., pole steps: T. Bolton & Sons, Shropshire 
Iron Co. and F. Smith & Co., bronze wire; C. Macintosh & Co.. v.i.r. wire, 

H.M. Office of Works.— Birmingham Teleeraph Factory, miscellaneous works. 


Lancashire 


PATENT RECORD. 


a 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEwBURN, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 


Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets after the title. 


1913 SrECIFICATIONS. l 
7,232 LANGNER. Ignition and starting systems for internal-combusticn engines, 
11,993 MANN, Electric heaters, eR 
12.085 AUTOMATIC TELEPHONE ManuracruRING Co. (Automatic Electric Co.) 
phone systems. (Addition to 13.970,12) 
12,054 Harrison. Incandescent electric lamps. 
12.082 Ayrton. Arc lamps. l 
12,1CO Hopckinson. Electrical selectors and the like. — ] l 
12.115 Simplex CONDUITS (LTD.) & WATERHOUSE, Fittings for metallic conduit systems 
for housing electric conductors, specially applicable to ceiling rose fittings and the 
ike. l 
12,162 Asc mue TELEPHONE MANUFACTURING Co. (Automatic Electric Co.) Tele- 
e systems. 7 . 
12.406 Vi RAVER, Means for the rereulaticn or control of railway ard like traffic. 
(Addition to 19,467.12.) " 
12.821 Grover. Telephones. phonoeraphs, and like sound-leceivine apparatus. 
14.027 ScuTHaaTe. Electric striking and damping mechanism fer balls, tubes and 
lates. 
14:796 Bo. Tucuscu-Hovsrcn Co, (Cereral Electric Co.) 
Means control system for electric rotors, in which the electiomaer etic 
. switches for short-circuiting the resistance have their operating windings in tke 
' motor circuit. and are adapted to close automatically cn'y when the current falls 
below a predetermined value. ae 
14.848 WALKER. Junction boxes for electric circuits. PU 
15.014 CAurBELL. Electrical heating units and resistat.ce ccils ard methcd of manu- 
facturing thesame. (13 11/12.) 
16.853 Snook & Kerly. Stereoscopic X-rav systema (15 8.12.) 
17.275 Faun & Hutten. Electrical Switches, l l ; | 
U Tre switch comprises a number cf rotary dizes forming knife centacts, which are cf 
shares or anular dimensions cor! esponding with the val ICUS .egrrents ef a circle 
through which they respectively intended to make ccntact during a revolutien cf the 
switch. and which are mounted on a commen shatt ard spcced cpart Ly metallic 
' distance Pisces which connect them together electrically. 
17.345 Muara. Electric cutouts. (4 213.) 
17.439 CagcwELL. Printing teleeraph apparatus. 
18.018 Western ELECTRIC Co. (Wocdward, acting for Western Elcctiic Co.) Tele- 
phone transmission systems, | [n 
18.401 SranctER,  Double-deckel cars. (018 10°12. Addition to 14,020,123.) 
70.7130 CAMPBELL. Sell-starters for automobiles, (3, 4.13.) | 
24.086 KRiEszLE. Headstocxs of electrically-driven lathes and other machine tools 
(Divided application on 12.235,13, 26/5.) NE 


Tele-' 


E'ect:ic motcr control 


x 


28,894 Western ELECTRIC Co, 
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25,236 DE OLAzABAL v EuLATE. Thermal electric current-limiting apparatus. (25/1/] 
25,397 E ta. Firing apparatus for submarine mines. Ped 
27,474 SimMeNn. Train despatching and signalling systems, >- > 

28,234 EvERsHED 


(16/7;13.) 


,& VioNoLES (Ltp.) & NEEDHAM. Mechanism for producing a step by 
step motion by electrical means. i 


ESTER (Woodward, acting for Western Electric Co.) Vacuum 
lightning arresters. - : 


1914 SPECIFICATIONS. E i 

3,832 UnTERBERG & HELMLE (FIRM OF). Brushholder and plug contact for use with 
magreto-electric ignition apparatus, | (4/12.12.) 1 A 

4,397 HicKwuTT. Hygienic attachments for mouth-pieces of te'ephores, speaking- 
tubes, and the like. 

8,565 ALLMANNA SVENSKA ELEKTRISKA AKTIEBOLAGET, 
machines having bar-winding. (11,;4.13.) 

9,225 SIEMENS SCHUCKERTWERKE GES. Starting and synchronising of rotary _con- 
verters. (14 4/13.) 

Relates to arrangements for the starting and synchronising of rotary converters, 
in which the inducing winding of an asynchronous motor is parallel with a cheking 
coil. and the thus formed combination is placed at Starting in series with the leads to 
the rotary converter slip-rings. 


Alternating electric current 


APPLICATIONS FOR PATENTS. 


NoTE.—7 he undermentioned A 


TE Pplications (except those marked t) are not open to 
Public inspection until after 


! acceptance of Complete Specifications. Those marked * ae 
open fo inspection 12 months afi 


1 | | er the date attached to them, if they have nct been published 
previously in the ordinary course. Names within parenthesis are those of commuricators 
of inventions, When complete Specification accompanies application an asterisk is affixed, 


April 28, 1914. 

10,516 CAMPBELL. Electric safety contro! apparatus for steam engines and other prime 
movers, 

10.523 STEINMANN. Mercury vapour lamps. (29/4/13, France.)* 

10.531 B.T.-H. C^. (G.E. Co.. U.S.) Electric motor control systems. 

10.532 & 10.533 Peter. Alternatinp-current track signalling. 


10,534 PETER. Electrically-operated point or signal actuating mechanism. 


April 29, 1914. 

10.548 Dav. Electrical coupling devices. 

10,549 DaviEs. Relays connected with electric sienalline in mines and the like, 
10.562 Alternating-direct current converter, (30/4/13, Sweden.)* 
10,6010 Mutter. Electric switches and the like. 

10.616 AcHENBACH. Galvanic cells.* 


10,019 MurLANEY. Electrical system for transferring cars.* 


April 30, 1914. 

10,623 Curtis, MACKLEY & lIcRANIC ELECTRIC Co. Automatic eléctric controlling 
devices. (Addition to 27.563/12.)* 

10.632 Morcan. Frogs us:d in connection with electrically-driven tramcars. 

10.655 Lucas & JENKINS. Plug and socket connections for electric circuits. 

10.674 Rossow. Protecting device on electric miners’ lamps. | 14/7,13. Germany.)* 

10.083 BoscH. Interrupter for the electric ignition of internal-combustion engines, 
(5.3;/14. G:rmany.)* 

10,695 MARR. 2tachabl2 el:ctric cable junctions. 

10,697 DircHAM. Spark-gaps for radio-t?lsgraphy and radio-tslephony. 

10,707 COMPAGNIE POUR LA FABRICATION DES COMPTEURS ET MATERIEL D'UsINES A Gaz 
Time alt:rnat:-current meters. (87,13. Franc2.)* 

10,716 Dixon, Printing telegraph r:ceivers. (14,10,13, U.S.)* 


l May 1, 1914. 
10,728 Persson, Electric Regulator. 


10,733 Giorcia SANTO STEFANO DELLA CERDA. Electric light switches shining in the 
dark. (5,6 13, Italy.)* 
10,742 Dovr&, Electromaen:s 


enstic train stop for st2am or electric trains. 
10,770 Cooper. Electric contact makers. 


l (Divided application on 20,562,13. 11/9.) 
10.775 Lyte. Tel:eraph transmitting apparatus. 


10,788 ORLING & ORLING'S TELEGRAPH INSTRUMENTS SYND. 


Electric signalling, 
10,794 Ryan & EASTERN TELEGRAPH Co. 


Duplex t:legraphy.* ie? 
10,807 WESTERN ELECTRIC Co. (Franklin Tuthill Woodward, Belgium.) Transmission 
Systems. 
May 2, 1914. 


10,822 Cottis & Crompton & Co. Operations on alternating or direct-current dis- 
tributing syst:ms. 
10,823 


WeLLs. R?mote-controlelectrical apparatus. (9/7/13, U.S.) 
10.848 INGRAM. Automatic electromagnetic lock for railway carriage doors. 
10.854 HAwrTHORN & McNzALE. Registration cf calls and messae:son telephone syst:ms. 
10.884 CLARKE. So2ed control of electric clocks, motors and the like. 
10,885 Cowrer-Coves. Electrodeposition of iron. 
10,886 & oe CowPRR-CoLEs. Process for coating metallic or athzr surfac:s with 
metals. 


10,895 eu. Electrical condensers and the manufacture thercof. (29/5/13, Switzer- 
and.) 


10,899 RorLr&E. Dynamoc-?lectric machines. 


May 4, 1914. 
10,902 Taytor. Reducing the frequency of electric curients by means of static trans» 
formers. 


10.904 GREEN. Telephone switches. 

10,930 HowaRp. Instantaneous electrical liquid heater. 

10,945 BoscH. Brush hoiders for multipolar electric motors. (5/3/14, Germany.)* 

10.948 Wuite. (Manley Edwin Sturges, U.S.) Electric railways.* 

10,980 eee Electrolytic manufacture of alkali metals and alkali metal com- 
pounds, 


10.996 SHimer. Starting motor and compiessor.* 


May S. 1914. 
11.076 GopErROv. Incandezcent filament electric lamps. 
11.089 


SCC. ANON, DES AUTOMOBILES ET CYCLES PEUGEOT, 
(Addition to 7,840 13. 16,513, France.)* 
11.102 LereL. Methods of producing electric oscillations.* 


11,103 Immay. (Frederick Karl Siemens, Cezmany.) Continuous heating or annealing of 
iron and other metal goods.* 


Electrical dynamo machines. 


11.111 Martin. Wave and tide motors.* 
11.116 Tos&scHio. Electrical reactors.* 
11.120 JEFFRIES, 


Antenna for witete:s telegraphy and te'ephony.* 


May 6, 1914. 
WocriiscecFT & H. T. Booragovp, Lip. 
electric circuits. 
9 Fizkarr Dynamo-electric machines. 179.5 13. Haly)" 
5 A. P. Lunceerc C. C. Luncoens, P. A. LUNDBERG & Pess, Electrical energy 
supply inst:llaticns, 
11,185 Siemens Bres, Dynamo Works. (Siemens Schuzkertoerke C.m.t.H., Germany.) 
lectrical transformers.* : 
11,211 Siemens & HALSKE AkT.-Ges. Pezister circuits for telephone instzllations with 
ceparate setting and speaking paths. (Addition to 16,538 13, 6 5 13. Germar y-) 
11,212 SIEMENS BROTHERS & Co. (Siemens & Halske Akt.-Ges., Germany.) Cii cult 
arrangements for telephene exchanges. (Addition to 18.356 12.)* ; 
11.216 ScamEes. Magneto ignition apparatus suitable for use with internal-combust.on 
erivines, 
1.222 OciLvi& & Creep, Bite & Co. Telegraphy. 
1 


244 Gasnier. Electric machines for use in motor cars. (Divided applicaticn of 
26,538,13, Nov. 21. 7;5,13, France.)* 
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COMPANIES’ MEETINGS AND REPORTS. 
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Globe Telegraph & Trust Co. (Ltd.) 


The forty-first ordinary general meeting was held on Tuesday under 
the presidency of Sir Jons Wornrk Barry, K.C. B. 

The SECRETARY (Mr. Sidney Collett) read the notice convening the 
meeting and the auditors’ report. 

The CHAIRMAN said: Our total receipts from all sources for the 12 
months ended May 31 last, after deducting working expenses, were 
£209,773, against £209,827 in the preceding year (decrease £54), making, 
with the balance forward, £236,590. We have distributed to our ordi- 
nary shareholders the three usual quarterly interim dividends of 2s. per 
share net, and to the preferenge shareholders three quarterly fixed in- 
terim dividends of 3s. per share, being at the rate of 6 per cent. per annum 
less income tax. These distributions have absorbed a sum of £131,085, 
and the directors now recommend the payment of a final dividend on the 
ordinary shares of 6s. per share net, making, with previous distributions, a 
total dividend on those shares of 6 per cent. net. This, together with the 
amount required for the fina] dividend of 3s. per share, less tax, on the 
preferenee shares, will absorb the sum of £79,780, and leave a balance of 
£25,723 to be carried forward to next account. I may perhaps here 
say that although we are again distributing to our ordinary shareholders 
a dividend at the rate of 6 per cent. per annum, as we have done for 
the last two or three years, our receipts-—which, as you will doubtless 
have already gathered, are almost exactly the same as last year—are 
not in themselves quite suflicient to pay that 6 per cent. dividend, and 
we are drawing on the balance we carry forward from year to year to 
the extent of about £1.100. "This balance, which forms a verv useful 
fund for the equalisation of dividends, was started in 1907. when it 
amounted to £26,565. Since that date we have sometimes added to it 
and sometimes drawn upon it, so that now. after seven vears, it still 
amounts to much the same sum as it did-—namely, to £25,723. You will 
thus see we are on very safe ground in withdrawing £1,100 at the present 
time to maintain our 6 per cent. dividend to our ordinary shareholders. 
Taking everything into consideration, I think we may say that our 
prospects generally are very encouraging. 1 may add that the present 
market value of the securities we hold, taking the lowest present market 
p ice, shows a surplus over the original capital of £227,598. 1 conclude 

y moving the adoption of the report and accounts and the declaration of 
the dividends set out therein. 

Nir JAMES PENDER, Bart., seconded the resolution, which was 
carried unanimously. 

The retiring director (Sir John Denison-Pender) and the retiring 
auditors were then re-elected, and a vote of thanks to the Chairman and 
directors brought the proceedings to a close. 


India Rubber, Gutta Percha & Telegraph Works Co. (Ltd.) 


The half-yearly general meeting of this company was held vesterday 
(Thursday), Major LEONARD Darwin (chairman) presiding. ` l 

The SECRETARY (Mr. A. P. Crouch) having read the notice con- 
vening the meeting, 

The CHAIRMAN said : Gentlemen, I have to report with very deep 
regret the death of our late managing director, Mr. Robert Kaye Cray, 
on April 28. At the general meeting in December I informed you that 
he had been obliged to retire on account of ill-health, but had accepted 
the position of extraordinary director, and that we all hoped that for 
many years to come we should have the benefit of the advice which his 
long experience with the company enabled him to give. That hope, I 
deeply _Tegret_ to say, has not been fulfilled. Mr. Gray joined the 
works in 1869, and had held responsible positions for 40 vears. We 
recommend the payment of the usual interim dividend. It may be a 
question whether we should not follow the example of other companies, 
and abandon the half-yearly meeting, except where matters of special 
interest arise. We have reduced our prices in certain lines of goods, but 
t i is counterbalanced by the reduction in the cost of raw material. Our 
" He ship “ Buccaneer " has been well employed, and is at present on a 
mic. n unien for the French Government. Though the borough 
un ilvertown have been slightly reduced, they still stand at the 
Nuls e of Ils. in the £. _Unfortunately, with regard to our French 
cd » improvement which by this time 1 hoped to be able to an- 
SL : o you has not yet taken place. Our managing director. Mr. 
s i ray, has recently devoted much of his time to the re-organisation 
a business at Persan, and we have every confidence that the dith- 
alia " hich have been met with will prove to be of a transient nature. 
ae CHAIRMAN moved, and Lieut..Col. A. WESTON JARVIS 
d payment on July 1 of a half-yearly dividend of 5s. per 
es a the rate of 5 per cent. per annum) less tax on the preference and 

interim dividend of 5s, per share (2! percent.) tax free on the ordinary 
ae and the motion was carried unanimously. | 
and CYRIL BAXENDALE moved a vote of thanks to the Chairman, 
i the pressed the regret of the shareholders at the loss they had sustained 
n the death of Mr. R. K. Gray. 

NS CHAIRMAN acknowledged the vote of thanks and also the ex- 
ton of sympathy in regard to the death of Mr. Gray, 
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New Transport Co. (Ltd.) 
The fifth annual general meeting was held on Wednesday, Mr. A. W. 
GATTIE presiding. 
The SECRETARY (Mr. James Culverwell) read the notice convening 
the meeting. 
The CHAIRMAN said that during the vear Mr. G. Marconi and Mr. 


W. Graham. Browne had resigned their directorships on the ground that 


they had not time to attend to the business of the Company. The C hair- 
man then read the auditors’ report, and called attention to the statement 
therein that the premium received on shares allotted during the year 
had not only been sufficient to mect the working expenses of the Com- 
pany, apart from capital expenditure, but had extinguished the adverse 
balance of £1,109 on general expenditure account at the end of 1912, and 
a credit balance was now carried forward of £927. Continuing. the 
Chairman said he was glad to be able to report that the affairs of the 
Company were in an encouraging position, and it had been acknowledged, 
both by members of Parliament and in other influential quarters, that the 
realisation of the Company's scheme would be the greatest economic 
reform the world had ever seen. The progress of the Company might 
appear to some to be slow, but that was inevitable with so vast a reform. 
He urged that the opposition from railway managers and directors was 
misconceived ; instead of having opposed the Company, they would have 
been well advised, in their own interests, to have embraced the Com- 
pany's proposals, The non possumus of the railway interests was bad 
for those interests, As to the future, he might recall that during the past 
year they had been in negotiation with the Midland Railway, the North 
Eastern Railway and the Chemin de fer du Nord. With regard to the 
Midland Railway he considered the conditions under which it was 


proposed the Company's scheme should be used in that service was such - 


that they could not accept. He thought it likely the Midland Company 
would modify their proposals and concede the conditions which the New 
Transport Co. considered necessary. With regard to the North Eastern, 
negotiations had only started, as the particulars of that Company's 
requirements had only recently come into their hands. As to the Nord 
Company, the New Transport Co.’s agent in Paris had advised them that 
the drawings of the proposed building for the accommodation of the 
machinery for the scheme were now complete, and the fact that this ini- 
portant companv had proceeded with its survey and had itself drawn up 
the plans of the building to be constructed showed that interest was being 
taken in the matter. Other business was germinating in various quarters. 
He then moved the adoption of the report. 

Mr. A. G. SEAMAN seconded the motion, which, after a brief dis- 
cussion, was carried unanimously. 

The retiring director (Mr. A. W. Gattie) was then re-clected, as were 
the retiring auditors, Messrs. J. Earle Hodges, Wright. Judd & Co, 

A vote of thanks to the chairman and directors brought the proccedings 
to a close. 


ARON ELECTRICITY METER (LTD. )—The directors’ report for the vear 
ended March 31 states that the profit and loss account (after providing 
for general charges and depreciation) shows a net profit of 
£28,170. 12s. 10d., making, with £5,864. 17s. 11d. from last year, a total 
available profit of £34,635. 10s. 9d. Out of this amount the directors 
distributed in December last a dividend of 3 per cent. on the preference 
shares, absorbing £3,746. 17s. 7d.. leaving £30,888. 13s. 2d. The directors 


recommend payment of a further 3 per cent. on the preference shares, ` 


absorbing £3,746. 17s. 7d. (and making a total for the vear of 6 per cent.), 
a dividend of 7 per cent. on the ordinary shares, absorbing £8,750, the 
transfer to reserve towards goodwill and patents of £15,000, carrving 
forward £3,391, 15s. 7d. The past year's trading in electricity meters 
and taximeters has again been most satisfactory, and the results would 
have been considerably better had it not been for the practical stoppage 
of business in Austria-Hungary during the critical times of the Balkan 
War. The directors are pleased to be able to state that the other branches, 
especially in Germany, France and England, have shown the vsual 
progress, and during the last few months business in Austria-Hungary 
has begun to resume its normal condition. The directors refer with 
regret to the death of the late Prof. Aron, managing director, and his 
son, Mr. Manfred Aron, bas been appointed a director in his place. 
BOMBAY ELECTRIC SUPPLY & TRAMWAYS CO. (LTD.)— ^t the meeting 
on Tuesday the chairman (Sir Charles Ollivant, K.C.L E.) stated that 
the report and accounts showed steady progress in the carnings of their 
undertakings. The past year's results of the working of the traction 
branch, showed an improvement on those of the preceding year. The 
proportion of expenditure to receipts had fallen from 49 per cent. to 
45 per cent., and the net earnings advanced from £84.820 to £80,548. 
They had carried 40,602,000 passengcis against 38.613.000, They had 
applied for sanction to lay an extension of the tramway alone a con. 
siderable portion of the new Sandhurst-road. They hoped to inaugurate 
un experimental service. of railless tiolley ciis. along Delisle-10ad. 
The electric supply branch continued to show a steady progressive ex- 
pansion, ‘The many advantages of electric lighting over all competitive 
illuminants, coupled with the cheapness of their rates, appealed more 
and more to the people of Bombay, and from all districts of the City 
applications for connections flowed in to an extent with which it was not 
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S S E E E N EE REN E N E O easy to kecp pace. What he had said with regard to the g rowing 
popularity of electric lighting applied no less to electric fans. The 
growth of their power load for industrial purposes was also a welcome 
feature of the year. Their sales of electric energy for power, apart from 
traction and fans, aggregated 1,882,111 units, against 1,103,824 units in 
1912. So far as they had proceeded with the current year there had 
been no abatement in the progress of their supply branch, and unless 
there should, during its remaining months, be some unlooked for set back 
there appeared every prospect that when they met next year the directors 
would again have the pleasure of submitting gratifying results. In 
recommending a dividend of 6 per cent. upon the ordinary shares the 
directors were making no departure from the financial principles which 
had throughout governed their administration of the company's affairs. 


He referred to the increase in capital, and said the growth of their under- 
taking had outstripped their present resources. 


BRITISH ELECTRIC TRACTION CO. (LTD.)— At the meeting last week 
the chairman (Mr. Emile Garcke) said that the company was the largest 
of the companies in the British Electrical Federation, and was in othe 
respects the centre of the system. All except about 5 per cent. of their 
total assets, amounting to close on £5,000,000, were represented by 
holdings in, or by other properties held in connection with, the federated 
companies, and about 95 per cent. of all their revenues of £225,000 was 
derived from the associated companies. An analysis of the increase in 
the total net profits earned by all the companies showed that about three 
fourths was due to the tramways and electricity supply departments in 
about equal proportions, and about one-fourth to the working of motor 
omnibuses. It was not correct to assume that the tramways had gone 
back and that the increase in profits was mainly duc to motor omnibuses 
On the contrary, the tramways had had a better year, and the electricity 
supply business of the federation had also made satisfactory progress. 
Of the profits distributed for the past year by the federated companies, 
their company received about £200, 000, and the remainder went to other 
debenture holders and stockholders in the federated companies. The 
yield on all their investments was 4-17 per cent., compared with 4-11 per 
cent. for the previous year and 3-77 per cent. for 1911. It was clear from 
the accounts that a larger dividend could be paid on the 7 per cent. 
preference stock than the 34 per cent. for the year which was recom- 
mended. The board had formulated for the consideration of the stock- 
holders a scheme of reduction and rearrangement of capital, While the 
scheme would immediately give the ordinary stockholders some return 
on their investment. it did not contemplate any sacrifice by the pre- 
ference stockholders for which they were not adequately compensated. 
At the same time, the carrying out of the scheme would improve the 
dividend prospects of both classes of stockholders. There were five 
different and conflicting interests to be consulted and satisfied. The 
directors proposed to submit the scheme which they had formulated to 
a few representative stockholders. So soon as they were satisfied that 
motor omnibuses could be satisfactorily and profitably worked in con- 
junction with their tramway undertakings, and also in other districts 
where travelling facilities were needed, but where the trafic was not 
sufficient to justify the construction of tramways, they lost no time in 

completing their arrangements for running them. They had now 
between 300 and 400 motor omnibuses operating in the provinces, in 
addition to the large number which were operated on their behalf by the 
London General Omnibus Co in the metropolitan area. It was ev idence 
of the efficiency of their organisation that they had been able to employ 
those new vehicles for enhancing the value of their tramway under- 
takings and of producing independent profits, and that the necessary 
capital had been provided out of the financial resources of the associated 
companies with, in sever ral cases, the co-operation of their company. 
With regard to the immediate future, the board believed the company 
would continue to make steady progress. They hoped that an under- 
standing between the two main sections of the proprietary would enable 
the protits expected to be car ned to be equitably shared by all, and that 
in the efforts which the different sections of stockholders would no doubt 
make to secure the best terms for themselves, the collective and per- 
manent interests of the company would not be allowed to sutfer by rcason 
of sectional ditferences. 

GENERAL ELECTRIC CO. (LTD.)—The directors’ report for the year 
ended March 31, 1914, states that the net trading profits and income from 
investments, &c., amount to £157,893. 12s. 4d., and with £32,331. 1s. 2d. 
brought forward the total available profit is £190,224. 13s. 6d. Deduct- 
ing debenture interest. (£8,000) and depreciation and provision for re- 
moval expenses (£24,328. 5s. 11d.) and also dividend on the preference 
shares at rate of 6 per cent. for the year (£24,000), the available balance 
is £133,896. 79. 7d. After making prov inion for managing director's and 
employees" bonus (£10, 156. 10s, Sd.) expenses of new issue of capital 
(£14,000), the directors rec commend a dividend on the ordinary shares at 
the rate of 10 per cent. for the year (£40,000) and the placing to reserve 
of £30.000 and the conditional appropriation to stati benevolence of 
£3,000, leaving to be carric 'd forward £36,739. 16s. Lid. The directors 
are pleased at the progress shown in the result of the year’s trading. "Ihe 
company's works have been fully employed, and extensions are being 
proceeded with. ‘The increase in stock and sundry debtors is normal in 
proportion to mere ased sales, 

MARCONI INTERNATIONAL MARINE COMMUNICATION CO. (LTD.)—The 
directors! report for 1913 states that the company's business continues to 
show satisfactory progress, the net profit for the vear amounting to 
£37,029. 5s. Td. after deducting £23,881. 
allowance for debenture interest, compare 'd with a net profit. of 
24.435. 17s. Hd. for 1912. The revenue from ships? telegrams, sub- 
sidies, &c., amounted to £146,316. 18s. 11d., which is a substantial 
increase over the amount of £100,322. 17s. 10d. for the year P912. The 
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number of telegraph stations owned and worked by the company as 
public telegraph stations on the high seas increased during the year from 
580 at the end of 1912 to 788 at me end of 1913. The number fitted to 
date is 873. There are now some 2,000 ships of different nations, ex. 
clusive of ships of war, fitted with Marconi telegraph stations. The 
company's business is well organised and the discipline on board ships 
excellent. An International Convention for the safety of life at sea was 
signed in London on Jan. 20, 1914, and a bill to give effect thereto i; 
now before Parliament. Under this bill wireless telegraphy is rendered 
compulsory upon ships carrying £0 or more persons, including crew. 
In the opinion of the directors, every ship which sails 50 miles or more 
from the coast should be fitted with wireless telegraphy. In Australia 
the company's licence and business have keen transferred to a company, 
representing an amalgamation of interests, in which this company holds 
a number of shares. The directors recommend the payment of a final 
dividend for the year 1913 of 5 per cent., which, with the interim dividend 
already paid, will make 10 per cent. for the year, the total of which will 
amount to £30,604. 0s. Gd. The sum of £3,500 is allocated to the repay- 
ment of debenture account, leaving £6,067. 13s. 10d. to be carried forward. 

.VICTORIA PALLS & TRANSVAAL POWER CO. (LTD.)—The directors’ 
report for the vear ended Dec. 31, 1913, states that the profit amounted 
to £467,824, which, with £96,787 from 1912, makes a total of £564,611. 
After providing for interest on debentures for the ycar 1913 and for 
depreciation, the balance is £225,108. In respect of this balance the 
directors declared a dividend on Dec. 11 last at rate of 6 per cent. per 
annum (less tax) for the six months ended June $0, 1912, on the pre- 
ference shares, and a further dividend on the preference shares, also at 
the rate of 6 per cent. per annum for the six months ended Dec. 31, 1912. 
These dividends absorbed £120,000, leaving £105,199 to be carried for- 
ward. New machinery of the capacity of 30.000 H.p. has recently been 
brought into service at Simmerpan, the extensions at Rosherville in 
connection with the air system will shortly be in commission, and the 
installation of the additional plant at Brakpan is progressing rapidly and 
will be available by the end of the year. Judgment has been given 
against the company in the action brought by the Consolidated Lang- 
laagte Mines for about £29,000, but the company is appealing. — 
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BRITISH WILLARD BATTERY CO.(LTD.) (136,098.)—Reg. May 28 


capital £10,000 in £1 shares (3,000 A and 7,000 B), to carry on the busines” 


of sellers, manufacturers, fitters and repairers of electric accumulators 
and storage batteries, and articles connected with or relating to electric 
cables, connections, electrolite fittings and accessories, and to adopt an 
agreement, with the Willard Battery Co., of Cleveland, U.S.A. Private 
company. Reg. office: 37, Bedford.row, W.C. 


ELECTRICAL FINANCE & SECURITIES CO. (LTD.) (136,276.) —Reg. 
June 8, capital £50,000 in £1 shares, to invest in the securities of eles- 
trical, engineering, telephonic and telegraphic appliance, tramway. rail- 
way, power, light and similar companies, &c. The signatures are : G. H. 
Nisbett (1,000 shares), Jas. Taylor, J.P. (1,000 shares), D. Sinclair (1,000 
shares), E. K. Muspratt, J.P. (1.000 shares), John S. Harmood. Banner 
(1,000 shares), D. Bates (500 shares) and W. B. Cownie (500 shares). First 
directors are G. H. Nisbett, J. Taylor, J.P., and W. B. Cownie. 


Reg. 
office, 3, Laurence Pountney-hill, E.C. 


CITY NOTES. 


— rn 

MEMORANDA (June 24).—Bank rate 3 per cent. (since Jan. 29, 1914 
Price of silver, 25;d. peroz. Consols 741—711 for money and for account 
Consols Pay Day, July 1. Stock and Shares Continuation Day, July 8. 


Ticket Day, July 9. Pay Days, June 26 and July 10. Mining Shares 
Carry Over Days, July 7 and 24. 


EAST LONDON RAILWAY.—The coaching and goods traffic receipts 
for April, 1914, were £3,862 (compared with £3,368 for April, 1913, the 
first month of electric al working). 

EASTERN TELEGRAPH CO. (LTD.;—'lhe company announce the pay- 
ment on the 15th July of dividend at the rate of 34 per cent. per annum 
(less tax) on the prefere nce stock for the quarter ending June 30, and a 
first quarterly interim dividend of 1} per cent. on the ordinary stock (tax 
free) in respect of profits for the vear ending Dec. 31,1914. The transfer 
books of the ordinary stock will be closed from July 7 to 14 inclusive. 


EASTERN EXTENSION, AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.) 
The directors nos declared an interim dividend for the quarter ended 
March 31 of 2s. 6d. per share (tax free), payable July 15. The sharo 
register will be cloaca from the 7th to the 14th prox., inclusive. 


ROYCE LIMITED.— For the ycar ended March 31 the net profit. including 
£1,290 brought forward, was £6,555. A dividend of 2} per cent. ds 


proposed on the ordinary shares, adding £1,000 to reserve and carrying 
forward £1,768. 


SIEMENS BROS. & CO. (LTD.)—The directors recommend a div jun 
of 5 per cent. for the past ycar, placing £5,000 to a buildings reserve, an 
carrving £17,196 forward. 

SOCIETE RUSSE DE TELEGRAPHES;ET TELEPHONES SANS FIL.—lt is 


announced that at the meeting of the company (Russian Marconi Co.). 


which was held in St. Petersburg on June 13, a divider wd of 6 per cent. 
was declared, 
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cp £10 The 
I 1). aw ag receipts were £15, 294 (increase; | —MÓ M— P — 
ae, services as were wo king both last year and this year the | * No allowance has been made for accrued interest or. redem tio 
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ELECTRICAL COMPANIES 


g Lasr 
F: m NAME, Wed., | 
Ene: Electric Railways and Tramways— Continued. 
at Ae Metropolitan Rly. Surplus Lands Stocks. | 59 —e1 
St do . 34 per Cent. Preference..........' 82 —84 
R Sio Do. 3bperCent.' A" Preference .... 79 —81 
= ahi Do. 3i per Cent. Convertible Pref.....' 79 —8l 
zy to Do. 3} per Cent. Debenture Stock .... 87 —89 
t 38%: Do. 3) perCent. A" Deb. Stock ....! 86 —88 
St. T Metropolitan District Railway Ord. ....! 24 --24| 
St. 44% Do. 4} First Pref. ....cccccueesecs 83 — 86 
St. 34%, Do. Assented Ext. Pref. (Int. Guar. by 
E B Und. Elec. Rlys. Co. of London, Ltd.) 74 —76 
zs 240 - 3 per Cent. Consoltd. Rent-charge 71 —73 
S io Do. 4perCent. Midland Rent-charge.. 97 —99 
t, 4% Do. Guar. Stock 4 perCent..........| 83 —86 
= 6% , Do. 6 per Cent. Perp. Deb. Stock wee.) 138 —141 
t| 4% ' Do. AperCent. Ditto ............. 93 —95 
1 83d. , Potteries Electric Traction Ord. ........ 33 Sx 
- 10 1 o Sper Cent. Cum. Pref. .......... 1j—i 
St. 4j Do. 4bperCent. Deb, Stock ........ 811—841 
St. | 4% ' S. Met. Elec. Trams & Ltg. 4 per Cent. 
| t Deb, Stock ie EPA ERROREM AE E ' 66 —70 
10 T3 Undergd. Elec. Rys. Lon. Shares..... es Of --34 
St 4) 70° Do.. 4l per Cent. Bonds Oe ee 100 —]0Z2 
t. b% Do. 6 per Cent. Cm. In. Dob. Rd. St... 115 —117 
inqui 6% Do. 6perCent. In. Bds. (with Coup. 13) 90 —91 
9. .. | Yorkshire (W.R.) Elec. Trams, Ord. .... = 
5 2/6, . 6 per Cent. Cum, Pref. .......... 41 —41 
St| 44% Do. 4jperCent. Ist Debs, .......0.- 85 —- 
Electric Manufacturing, &c. 
J 
1| 1/41 | Aron Electricity Meter ei dera d us | 4—H 
1 0/7: Do. 6 p:r Cent. Cum. Pref. sses. i-i 
190 5% | Do. 1st Mort. Con. Dbs. ..........e. ' 85 —88 
Io. . | Automatic Telephone Mfg. Co. Ord. .... l&—liá 
1.0/7; | Do. 6 per Cent:Cm. Ph. ..ssessesess 1k~-1} 
1, 1/95 | Babcock & Wilcox Ord. ............ SQ 2i—3 
] 0/71. Do. Pret. ia esssusiccservo CU ems 1t—li 
. |) fig.) British Elec. Transformer 695 Cm. Pf: .. i—i 
. 5$ 9/0 | British Insulated & Helsby Cables Ord... 94—9} 
5 3/0 Do. 6perCent. Pref...... ccc ee ee wees |». ej-— i 
St. 4l %! Do. 44 per Cent. Ist Mort. Deb. (red.). 101 —104 | 
St. | 5% | Do. 5 per Cent. Mort. Deb. Stock .... 102 —105 
1 0/7: | British L. M. Ericsson Mfg. Co. 6% Pf. .. — H—l& 
St 4$°! British Thoms'n-Houst'n 44% Ist Mt.Db. 92 —94 
. à 2/0 British Westinghouse 10 per Cent. Pre... — li--li 
100 6% ‘Do. 6 per Cent. Prior Lien Dbs. (red.) . 101 —104 
St. 4% Do. 4 perCent. Mort. Deb. Stock .... 74 —77 
St. 5%, , Brush Elec. Eng. Co. Prior Lien Deb. Stk. 82 —87 
St.) 445 Do. 4$°% Perp. Ist Deb. Stk, ........ 52 —57 
St 44°) Do. Perpetual 2nd Deb. Stock ...... 3! —35 
5 10/0 | Callender'sCable Con. Ord. ............. 1184—12} 
5 2/6 , Do. SperCent. Cum. Pref, .......... 5b —91 
St | 449 Do. 4} per Cent. Ist Mort. Debs. (red.) 97 —100 
1; 1/0 | Castner-Kellner Alkali Co. ............ 2) —21 
St. 44% Do. 4l per Cent. Ist Mort. Deb. (red.). 104 —107 
li 9d. | Consolidated Electrical Co. Ord. ........ i— 
U 6d. | Consolidated SignalCo. .....eeeeeeee ; i-i 
1 0/7} b per Cent, Pref. cc coceiera n $s—:31 
«v 5% | Crompton & Co. 5 per Cent. Ist Mort. 
:. Debs. (red.) vsecusccssnesennceenes | z 
1 .. | Dick, Kerr & Co. Ord. ......... satires i—t 
1 0/7$ | Do. 6 per Cent. Cum. Pref. ...... MEE LL 
$ ,. | Edison & Swan United (“A” Sh.) (£3 pd.) i 
9 2s Do.-(£5-pald) sie eides seve peed ees 1 —\} 
St. | 4% 4 per Cent. Mort. Deb. Stock (red.) 58 —62 
St.) 5% | 5 per Cent. 2nd D:b. Stock ...... 61 —66 
1 6% Electric Construction Co. ........ eese fs — ik 
d 795 Do. 7 per Cent. Cum. Pref. ......... , | —lk 
St. 4% | ‘Do. 4p:rCent. Perp. Ist Mort. Debs... 77 —8) 
10. 6/0 | General Electric 6% Cum. Pref. ........ 104—101 
St. 4% , Do. 4p:rCent. Ist Mort. Deb. St. .... 87 —91 
5 15/0  Henley's Tele. Works Ord. ........ s. 141—151 
5 2/3 , Do. 4h perCent. Pref. ........ eee. 4§--Sh — 
St. 4495, Do. 4} per Cent. lst Mort. Deb. Stock. — $94— 101i 
10 10/0 | India Rubber Gut. Per., &c., Works Ord..|  91—101 
10 5/0 Do. SperCent. Cum. Pref, .......... 81—91 
100, 4% ! Do. 4perCent. Debs, (red.).......... |, 97 —100 
1... | National Elec. Construction Co. ........ i—i 


1! .. | Richardsons, Westgrath & Co., Ltd., Ord 3—15 


1030/0 G.N. (of Copenhagen)with coup. No. 4 ..| 314—331 
25 52/6 Indo-Europran ...... en n 561—581 
100 5% tMackay Companies Common .......... 80 —85 | 

- 30 495 , fDo. Preference ....ccscceeecevevece, 67 —72 
1 2/0 | Marconi's Wireless Teleg. Co. .......... 35—34 
NE Do. Nos. 1,000,001—1,250,000 ...... 24 —3} 
13/44 Do. 7 per Cent. Partipg. Pref......... 2) —21 

100 4*5 | Pacific & Europ'n Tel. 4% Guar. Dbs.(red) 98 —100 
24 .. WestCoastof America ......eeeeeeeees à —!l 
100 4% Do. 4p:rCent. Debs, ssessssrossees 96 —99 
10 1/0 tWest India & Panama .............. e. lis—lit 
10, 6/0 ; fDo. OperCent. Ist Pref. ............ 9 —9} 
10! 6/0 ; fOo. 6% 2nd Pref. esseessosusseese 8t—81 
100. 5% Do. 5 per Cent. Debs. eee never eeerse 97 —99 
10; 3/0 | Western Telegraph .......... eovveces| 13}—13? 
St | 4% | Do. 4perCent. Deb. Stock(red.) .... 96 —98 
«»| 44% Western Union Teleg. Fdg. & R.E. Bnd..| 94 —97 


d TN 
St. 44% 


Do.- 6 per Cent. Cum. Pref. «......0.. 
Do. 4} per Cent. Perp. Deb. Stock ...., 97 —60 


5| | Simplex Conduit 6 per Cent. Cum. Pref...) | 44—5 
12 36/0 Telegraph Con. & Mainten. ........ es. 6 —38 
100 4% | Do. 4p:rCent. Deb. Bonds (1909).... 98 —100 
1! 1/6 Vickers, Ltd., Ord. ....cccccsccacceces 133—143 
1, 0/6 | Do. SperCent.non-Cum. Preference..| 1&—1i 
St.i 5% | Do SperCent.non-Cum. Preferred .. 104 --10? 
St. 4% Do. 4perCert. Ist Mort. Db. Sk. (red) 95 —97 
100! 44°%' Do. 44 p:rCent. 2nd Mort. Deb. (red.). 103 —105 
100: 5% | Do. SperCent. 3rd Mort. Debs. Scrpi ., 103$—105l 

10 12%! J. G. White & Co. 6% Cum. Pref. ...... | 144-15} 
St.| £4 illans & Robinson B. 4% Cum. Pref. St. 40 —44 
St.| 4% | Do. 4perCent. Ist Mort. Deb. St. .... 63 —67 

| Telegraphs. 

10 9/0 | Amazon Telegraph ....... enn 51—61 
100 5% Do. Sper Cent. Debs. (red.)........* | 95 —98 
St. 15/0 , Anglo-American Telegraph Ord. ........ 64 —67 | 
St.,30/0' Do. Preferred ........ nnn nn n |. 10741—1081 
St. 30/0; Do. Deferred  ......eennnnn 221--23l 
St.. 495 | Commercial Cable 4 per Cent. Deb. Stk... 79 —8l 

10, €/0 Cuba Submarine Ord. .... eere 8 —9 

10 10/0 Do. Preference 10 perCent......... |. 16 —17 

5 2/0 , Direct Spanish Ord ........ eere |  33—4 
o 5/0 Do. 10 per Cent. Cum. Pref........... 71—7 
101 2/0 Direct United States Cable ......... 63—6 
. 100 44% Direct West India Cable 44° Rg. Db.(rd.) 98 —i00 | 
St. 65/0 Eastern Ordinary ..... . m | 129 —132 
: St. |17/6 Do. 3i per Cent. Pref. Stock ........ 77 —79 
St. 4/0 Dc. 4perCent. Mort. Deb. Stk. (red.) .; 941—961 

10 6/6 ' Eastern Extension. ....... ee inen 4l © ]241—13 

St. 4/0 Do. 4 per Cent. Deb. Stock .......... 95 —97 


* No allowance has been made for accrued Interest orr:de nption 
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Aat Toronto Power Co. 4495 Db, St, AY 


NAME. 


——— AA 


Telephones. 


Amer. Telephn. & Telegh. Cap. St. ...... 124 —1 
Do. Coll. Trust 31,000 4 per Cent. Bds. 
Do. 4% Conv. Bonds 1936 .......... 

Anelo-Portue'se Tel. 5% Ist Mt. Db. Stk. 

Chili Telephone ........ cece cece eren ^ 

Cuban Telephone 5% Ist Mt. Con. Bds...' 

Monte Video Telephone Ord. .......... 


Do. Sper Cent. Pref 


Oriental 


Do. 4 per Cent. Red. Deb. Stock...... 


o 
$°4| Telph. Co. of Egypt 41? Db. Stk. (red.).. 


United River Plate Ord. ........... 
Do. Sper Cent. Cum. Pref. .......... 
Do. 4} Deb. St. Red. ............-. 


Financial Investments. ' 


Elec, & Gen. Investment 6% Cum. Pref. 


Globe Telegraph & Trust ......., ee . 


Do. 6 per Cent. Pref. csscoccecees 
Submarine Cables Trust (Cert.) ..ceees. 


Colonial and Foreign Electric 
Railways, Tramways, &c. 
Anglo-Argentine 5% Cum. Ist Pref. 
Do. 5% Cum. 2nd Pref. ........ eee 
Do. 4% Deb. Stock: ......... eee 


Do. 4i", Dab. Stock........ enne 


Do. 5% Deb. Stock ......... eee 
Auckland Elec. Trams, 5?$ Deb. (red.) .. 
Brisbane Elec. Trms. Invest. Ord. ....-.. 
Dc. SperCent. Cum. Pref. ....... s. 


Do 44 per Cent. Db. Prov. Certs. ....' 


British Columbia El. Rly. Df. Ord. ...... 
Do. Pref. Ord. Stock........... es 
Do. 5% Cum. Pref. Per. Stock ...... 
Do. 4$perCent. Ist Mort. Dbs. ...... 
Do. Vancouver Power Debs. ......-- 
Do. 4} °, Perp. Con. Deb. St. ......-- 


^". Buenos Ayres-Lacroze Trams Ist Mt. Db.. 


Buenos Ayres Port & City Tram, Ist Deb. 
Stock. cadets acd kre a n ne re XS CES 
Calcutta Tramways (1 to 137,610) .....- 
Do. SperCent. Cum. Pref. ...... eee 
Do. 44% Ist Deb. Stock (red.) ....*- 
Cape Electric Tram Shares ....... e 
city of Buenos Ayres Trams Co.(1904)Sh. 
Do. 4perCent. Deb. Stock ...... 


Colombo Tr. & Lte. 5% Ist Mt. Db. <... 


Havana Elec. Ry. Con. Mt. 5% $1,000 50 
year Coup. Bds. ..esssesseeeseeese 


Hone Kong Trams. Co. 5 per Cent. Ist 
Mort. Debs. ...... s ek Oceana tent | 


Kalgoorlie Elec. Trams. Sh. .. .... «eee 
+Do. 5perCent." A" Deb. Stork ..-- 
Do. 6perCent." B''Ditto..... e 
Lisbon Elec. Trams. Ord. ....... eee 
Do. 6perCent. Cum. Pref. .....++ee 
Do. S5perCent. Reg. Mort. Debs. ...- 


Madras Elec. Trams 6% Cm. Pref. ...... | 


Do. 5% Deb. Stock .......... "S 
Manaos Trams & Lt. Co. 5% Debs. s.es. 
Manila Elec. Ry. «1.000 Gold Bonds ...- 
Mexico Trams. Co. Com. St........ ees 

Do. Gen.Con. Ist Mrt. 595 Gold Bds... 

Do. 6% SOyr. Mort. Bds........ 
Montreal St. Ry. Sterling 4} per Cent. 

Debs. (1922) (Nos. 601 to 2.000)... --- 

Do. do.  (Nos.1to 4,600).......- 


Rangoon Elec. Trams. & Supply Co. 6% 


@oeervevoevotserereereevevevneae ene 


Cum. Pf. 
Do. 44° Ist Mort. Deb. Stk. ....-.-- 
Rio Janeiro Tram, Lt. & P. Co... ..seeee 
Do. 30yr. Gold Bonds ............-* 


Do. 50yr. Mt. Bnds......... eee j 


Sao Paulo Tramway, Lt., Power .......* 
Do. 5perCent. Ist Mt. $500 Db. .... 
Do. 5per Cent, Perp. Cons. Deb. Stock 

Toronto Ry. Co. Ist Mt. 43% Ster. Bnds.. 


Do. 9.,€6m. Pf. Stock s vx ce ime 


Castner Electrolytic Alkali Co.(of U.S.A.) 


1st Mort. Stl. Debs. ......... SM E 


Cond.Gas. Elec.Lt.&Power of BaltimoreSt 


Do. 6% Pref. St. (Cum) «ne 
Do. $1,000 Gen. Mort. 44% Gd. Bds... 


Elec. Development Co.of OntariosS00bds. 
Elec. Supply Co. of Victoria 5 per Cent. 


1st Mort. Deb. St. 


*e9*90699.08290-9929€4$9€* 


Indian Elec. Sup. & Trac. Co. .......... 


Kalgoorlie Elec. Power & Lt. Ord. ...... 
Do. 6perCent. Cum. Pref. .......... 


Kaministiquia Power Co. Cap. St. ...... ' 


Do. 30 yr. $?$ Gold Bnds. 
Madras E.S. Corp, Ord 


e** 8972028 8928382095^20 


Melbourne E.S. Co. Cons. Ord. St. ...... 


Do. 7% Ist Cum. Pref... Va 
Do. 5% Ist Mortg. Deb. Stock 


| Mexican Elec. Light Co. 5% Ist Mort. 


Gold Bonds: saxa evoca Rak T 
Mexican Lt. & Power Co. Com. St. ...... 
Do. 795 Cum. Pref, Sticks dois i 


Do. 5% Ist Mort. Gold Bonds 


**9959292929 


* * 9 9 * € 9 6$ e 9 


Victoria Falls Power Co. Pref... ry m 
f Ex dividend, 


New York Telephone Co.1st&Gen.Mt.Bds. 10 


* € 9 9 9 * 9 » 96 9 OÓ aq e e 0 * O6 o 6 6 9 6 9 9 9 à € € 


Do. 6perCent. Cum. Pref. .......... 
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E Ie 
An Indicator of Fire-Damp. 

It has long been realised that a satisfactory electrical 
indicator for fire-damp was desirable, and that to some ex- 
tent the lack of such an instrument was retarding the use 
of electric lamps in coal mines. The ordinary safety lamp, 
with its wire gauze, although by no means the safest pos- 
sible lamp that can be used, has the advantage that it Is a 
ready indicator of the presence of fire-damp ; consequently 
It still retains a considerable popularicy. An electrical 
instrument. for the detection of fire-damp, due to Mr. A. 
WiLLIAMS, has now been produced and is described else- 
where in the present issue. It depends for its action upon 
the fact that platinum black causes combustion of certain 
gases to take place catalytically. Fire-damp is a gas of this 
kind and consequently if this gas happens to b2 present in 
an atmosphere surrounding platinum black, the latter 
becomes warm, and if the percentage of gas is sufficient the 
temperature. will rise considerably. One difficulty. in 
utilising this method is that small percentag:s of the gas 
are not readily indicated, on account of want of sensitive- 
ness oi the platinum black. This has been remedied in the 
Present instrument. by warming the metal to some extent, 
by passing an electric current through a small platinum wire 
its vicinity. Bv so doing the sensitiveness is increased 
very considerably, just as the sensitiveness of certain crystal 
detectors is increased by applying a P.D. to them. The 


Illustrated .............. 574 
| CORRESPONDENOE.. ......... 636 


Telegraph Veterans’ Dinner.. 539 
and industrial Section... 541-552 


ES LD G O E $ 


temperature is indicated bv means of a thermocouple, and 
as there are two thermocouples and two beads of platinum 
black, both of which are equally heated by the current, the 
difference of temperature of the two beads can be measured 
and made to give an indication on a millivoltmeter. Thus 
a practical instrument is obtained. | 


— ee 


IT is not, of course, the first time that such an instrument 
has been attempted. For example, in 1912 an apparatus 
by Messrs. A. Pururp and L. J. STEELE was described in the 
'" Journal” of the Institution of Electrical Engineers. Here, 
also, electric heating was used to render the platinum black 
more sensitive, but the action depended upon a differential 
resistance effect, instead of on the measurement of tem- 
perature, so that the indications were not quantitative. 
One of the difficulties experienced is to maintain the plati- 
num black in such a state that its sensitiveness does not 
fall off—a point of greater importance where quantitative 
results are desired. Apart from the use of such an appa- 
ratus as that devised by Mr. WirLIAMs for portable testing, 


| it presents the advantage that a record of the state of the 


air at anv point in a mine can be obtained continuously, 
because the apparatus can be connected up to one of the 
many known forms of recording instrument. The Williams 
apparatus should thus enable the officials of a mine to keep 
a record of the state of the air; and this might be a very 
useful thing to have, as providing a readv warning of 
danger at any time. 


A Case of Municipal Trading. 

IN the annual report of the Association of Consulting 
Engineers, of which we give an abstract elsewhere, mention 
is made of a curious case of municipal trading, or, perhaps, 
it should be called municipal practice of a profession. It 
appears that a certain county borough council has been in 
the habit of offering the services of its engineers as con- 
sultants at a fee of 5 per cent. on the capital outlay. — If this 
offer had been restricted to those who were desirous of 
obtaining a supply of electrical energy from the Council’s 
generating station, the idea mught, perhaps, have carried 
with it a certain amount of justification, at least for those 
people who consider that expediency should in all cases be 
the prime consideration. The Council, however, was not 
content with giving such limited service, but was prepared 
to act in the capacity of consulting engincers to all comers. 
Moreover, they held out the inducement that the Council 
could purchase plant in cheaper markets than were open to 
the client: so the latter could benefit in that way also. 
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Undoubtedly these terms were such as should have produced | “Reduced Prices of Slot Meters." —Erratum.— We regret 
a thriving business, for they are far more favourable than that the notice of reduction in price of Bastian meters in our 
anerer bebit biben iti : It Commercial Supplement last week should have been published 
) Q by the ordinary consulting engineer. ^" | with this heading, as the Bastian Meter Co. do not manufac- 
is certainly extraordinary how ready som» municipalities | ture slot meters. The notice referred to the ordinary meters 
are to take on work in all directions. If this spirit were | mide by the company. 
only followed sufficiently, we do not doubt that municipali- | Electrical Equipment of the Hull Joint Dock.— Erratum. 
ties would soon be acting generally as consultants, con- In the article on this dock which we published last week the 
tractors and manufacturers, and that the electrical industry anmi was nado Mat qne DU eC oe eau eon 
uy. : the dock is that employed in connection with the operation of 
would ere long become one large municipal concern. Un- lock gates and coal tips." We have since been informed that 
fortunately for this idea, the Association of Consulting | the sluices and warping capstans, which were made by the 
mately g warping cap y 
Engineers has stepped in, and has advised the municipality Hydraulic Engineering Co., Chester, are also operated by 
in question that such methods have certain marked dis- 
advantages. We are glad to know, as the result of this 


hydraulic power. 
action, that the practice has been discontinued. Instances 


such as these are ample evidence that the Association of 
Consulting Engineers is a very necessary body. 


Electric Mains Explosions.—The report of the Committee 
of Enquiry, appointed by the president of the Board of Trade 
to consider the causes of explosions in connection with the use 
of bitumen in laying cables, has come to hand as we go to 
press. The Committee conclude that such explosions may 
occur with continuous current, but that no serious explosions 
have occurred with alternating current. We shall deal with 
the report at length in our next issue. 


Co-operation Between Contractor and the Central Station. 
At a joint meeting of the Iowa State (U.S.A.) section of the 
National Electric Light Association and the Iowa Electrical 
Contractors’ Association a Paper was read on this subject by 
Mr. J. T. Marson, who said that central stations should do no 
wiring, and advised that sales of appliances and electrical 
apparatus should be made by the stations at fair prices. On 
the other hand, the electrical contractor should devote himself 
to the work for which he was best fitted, broadening out as he 
was able, for the bigger and broader the contractor the more he 
could help the central station. Where co-operation was lacking 
it had generally been the fault of the contractor. He should 
know the manager of the electric supply company and solicit 
hisaid. In Rock Island the contractors and the electric supply 
company had formed a plan of co-operative advertising, 
taking a large space in the local newspapers 27 times a year. 


Manufacture of High-Grade Transformer Iron.— According 
to a note in a recent issue of the “ Engineer," Mr. T. D. Jensen, 
of the electrical engineering department of the University of 
Illinois, has for the past two years been making a special study 
of irons with reference to their magnetic qualities. The aim 
has been to secure an iron of high permeability and small 
hysteresis loss, and an iron four times more efficient than any 
now in use has been secured. A vacuum furnace was used 
for melting the iron, the pressure in the furnace being reduced 
to about cm. of mercury. Pure iron, when melted in the 
open air, will absorb a quantity of carbon and oxygen and so 
be of inferior quality, while iron melted in a vacuum does not 
absorb any of these elements but remains pure. Various 
methods were used in cooling, tests being made to determine 
the effect of cooling slowly, plunging in brine, in liquid air, &c., 
each iron being tested to determine the magnetic qualities, 
metallurgical composition, chemical composition, strength and 
critical temperature. Much valuable information has been 
gained by these experiments, the results of which are soon to be 
published in the form of a bulletin by the engineering exper! 
mental station of the University. 


“Emission of Electricity from Substances at High Tem- 
peratures.’?—Messrs. G. W.C. Kaye and W. F. Higgins read à 
Paper on this subject at a recent meeting of the Royal Society 
in which they described experiments conducted at tempera 
tures from 2,000°C. to 2,500°C. within a carbon-tube furnace 


eee 


Reciprocal Power Supplies. 


WE are glad to see that Mr. G. W. Keats, borough elec- 
trical engineer of Woolwich, is a believer in neighbouring 
supply undertakings giving to each other bulk supplies. 
During 1912 the Woolwich Electricity Committee, on the 
recommendation of Mr. Keats, considered the desirability 
of adopting this policy, so that consumers at a distance from 
the works might be supplied without involving heavy 
capital outlay. Such arrangements were no doubt con- 
templated when the London Electric Supply Act, 1908, was 
passed. Acting upon this view, the Council has arranged 
for reciprocal bulk supplies with the West Kent Electric Co. 
and also the South Metropolitan Electric Light & Power Co. 
In order to bring this about some little formality has been 
necessary, and certain conditions were imposed by the 
Board of Trade ; the Council has now complied with these, 
the necessary agreements have been sealed, and we under- 
stand that the reciprocal supplies are assuming some im- 
portance. We only wish that all local authorities saw the 
advantage of working in this way, and were willing to deal 
with private enterprise as well as with neighbouring 
municipalities. 


—— dll G Om 


Endowment of Research.—In a letter to the " Westminster 
Gazette " recently, Mr. J. Butler Burke remarks that scientific 
men are too fond of publishing widely the results of their 
investigations and giving free advice without considering the 
commercial value of their knowledge. He suggests the forma- 
tion of a scientific union for the maintenance of a certain 
standard of value for scientific opinion and scientific work, and 
that those who give their services gratuitouslv should be 
banned as enemies of the profession. He disagrees with the 
idea of State-aided research. but advocates the formation of a 
large syndicate for providing grants for various researches 
on the condition that, in the case of the research becoming 
of commercial value, a proportion of the receipt; would go to 
the syndicate. : 

Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 


ux. 


Latakia—Palura ........-.. «s May 26,1910 . = at atmospheric pressure. Under these conditions the electrical 
n: THe sseeesesenees rary "ep = emissions, in the absence of any applied oe pw, 

armariza— GE Mm pril 21, e , i aad e alkaline 
eand ote a oaaae aa July 5,1912 i measured for a number of substances (including t m 
3 unaicac-Coloti ocieeci oen June 9, 1913 = earths and the metals tin, aluminium, iron and copper) on tà 
Cape St. James—Poulocondore Dec. 7, 1913 is introduction into the furnace. During their rapid volatilsation 
Tangier—Ceuta ....- ener Feb. 15. 1914 ... — the substances gave out large amounts of electricity which, 
cuc A fd 33 194 „e June 29,1914 | with one exception, were negative in sign. For example, 
Mauritius—Réunion ............ June 23, 1914 


barium oxide and alumina generated negative currents of p 
order of 4 amperes per square centimetre, boiling tin abou 


| 1.4 


Nagasaki—Tamsui .,............. June 26, 1914 
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2 amperes per square centimetre, and boiling iron about 1 | Archbishop of York, after which Sir Hugh Bell, chairman of the- 
ampere per square centimetre. Boiling brass, on the contrary, | Joint Dock Committee, read an address. He recalled former 
produced a positive current of about 0-5 ampere per square | royal visits to the Port of Hull, especially those of King 


centimetre. The results have interest in connection with the | Edward VIL, who had visited the city twice for the purpose 
problems of solar magnetism. of opening new docks. His Majesty, in reply, expressed his 


Burntisland Railway  Accident.—The report of Major deep satisfaction that the rapid progress which had been made 
J. W. Pringle to the Board of Trade on the collision which in recent years in the trade of Hull with all parts of the world, 


occurred on April 14th at Burntisland, on the North British and the increasing number of vessels that entered and left the 
Railway, was issued last week. The 3:55 a.m. down express port, had impelled them to increase their shipping facilities. 
train from Edinburgh to Dundee and Aberdeen came into | His Majesty subsequently named the dock the King George 


collision with the engine and tender of the 9:45 p.m. down goods Dock. The royal salute was fired from a battery, a fanfare 
train to Carlisle, which was being backed out of the way of the of trumpets was played and the whole assembly of the people 


| t joined in singing the National Anthem. Before the 
passenger express over a cross-over road from the down to the | Presen! J ren ; 
up line. The report lays the blame on the signalman, who, to | ceremony closed, Sir Hugh Bell, on behalf of the Joint Dock 


his credit, frankly admitted the responsibility. One of the 
three coaches of the train lighted by gas was on fire in two or 
three places after the accident. Major Pringle says: “ I wish 
to point out that from my own examination I have no doubt 
that the origin of the fires in this case was burning gas, and that 
the gas Jets from the undamaged cylinders which were not fitted 
with cut-off valves appear to have burnt for a longer period 
than has sometimes been calculated." 


Discovery of Platinum in Germany.—In view of the in- 
creasing use of platinum in various electrical apparatus and 
technical chemistry a large group of industries will welcome the 
discovery in Germany of extensive deposits of platinum, which 
are stated by the ` Engineer " to be susceptible of easy working. 
These deposits are located at Wendon, in Westphalia, a district 
where iron, lead, copper and zinc mines are abundant. Steps 
have been taken to commence working these deposits on a large 
scale. Hitherto Russia has been practically the only source of 
supply. In several localities of the Ural Mountains, notably 
in the neighbourhood of Nizhni Tavilsk, in the Perm Govern- 
ment, and about Mount Blyodal, the metal is found in sufficient 
quantities to allow of systematic mining operations. Very 
small quantities of platinum have been found in Borneo. 
Sumatra, Brazil, Colombia, Australia and California, but the 
contributions from all these places to the world's demands 
form but a small fraction of the Russian supply—5 per cent. 
or less. 

Testimonial to Prof. Perry.— We are informed that a fund 
is being raised for the purpose of giving some form of testi- 
monial to Prof. J. Perry, F.R.S., who has recently retired from 
the staff of the Imperial College of Science and Technology, to 
express the appreciation that is felt of his services to the teach- 
ing of mathematics and to engineering education. An appeal 
for subscriptions has been issued to his former students and 


as a personal gift. Their Majesties were then escorted to a 
motor car, in which they drove round the dock estate to a 


London. After the departure of their Majesties a large com- 
pany were entertained to lunch on the first floor of one of the 
new dock warehouses. There were two separate luncheons, 
one of which was presided over by the Lord Mayor, chairman 
of the North-Eastern Railway, and the other by Sir William 
Wright, chairman of the Hull & Barnsley Railway Co. Speeches 
were made wishing prosperity to the City of Hull and the 
railway companies concerned in their new enterprise. A word 
of congratulation must be said to those responsible for the 
arrangements, as nothing could have passed off more smoothly. 
Some people are inclined to hold up railway companies as 
models of what can be done by organisation ; certainly the way 
in which everything passed off last Friday would form an 
excellent example of this thesis. Large parties of visitors were 
carried from London and other big provincial cities to Hull and 
back by means of special trains, during which time they were 
guests of the two railway companies. Speaking solely as one 
of the London party, we would give it as our opinion that 
everyone enjoyed themselves thoroughly, and this enjoyment 
was not lessened by the splendid weather. 


Current Topics. 

Subjects of current interest dealt with in this issue include 
the following :— 

Dr. J. Morrow contributes an article on the " Ljungström Turbine 
(p. 527). 

We give a description of the Gatun Hydro-electric Develop- 
ment for the Panama Canal (p. 522). 

An abstract of the annual report of the National Physical Labora- 


** 


Committee, presented the Queen with a case of rare Hull silver: 


temporary railway station, from which the royal train left for 


colleagues at the Imperial College and at the Finsbury Tech- 
nical College ; but there are doubtless many others who have 
benefited by his published works, and who will desire to sub- 
scribe to the fund. It is hoped that there will be a ready 
response, so that the scheme may be carried through in a fitting 
manner. It is suggested that the testimonial might take the 
form of a medal or prize to be awarded annually, both at South 
Kensington and at Finsbury, and that there should also be a 
personal presentation. Subscriptions should be sent to the 
hon. treasurer, Mr. P. T. Wrigley, M.A., Imperial College of 
Science, South Kensington, S.W. 


Opening of the King George Dock at Hull.—On Friday last 
His Majesty the King, accompanied by the Queen, paid a visit 
to Hull in the course of a provincial tour. Their Majesties 
were received at the station by the Mavor and the municipal 
and county representatives, as well as by the chairman of the 
North-Eastern and the Hull & Barnsley Railway Companies. 
Their Majesties proceeded to the Town Hall, where they 
received an address, to which the King made a reply. Xub- 
sequently their Majesties drove through the streets of the city 
to the New Joint Dock, a description of which appeared in last 
week's issue of THE EnEcTRICIAN. On their arrival at the 
dock they embarked on the Trinity House yacht " Irene," 
Which steamed round the dock to a dais erected on one of the 
quays. The opening ceremony began with prayer by the 


tory is continued on p. 521. 

We describe a new cable ship, the ** Edouard Jeramec " (p. 518). 

Some interesting particulars of the Ferranti Compression type of 
starter are given in an article on "'Continuous-current Motor 
Starters " (p. 534). 

We publish a description of the “ Williams’ Fire-damp Indicator 
or Methanometer ” (p. 530). 

An abstract of the annual report of the Association of Consulting 
Engineers is given on p. 531. 

Our Leading Article deals with the " London County Council 
Tramways " (p. 532). An abstract of the report of the Highways 
Committee deals with the tramway accounts, which show a large 
deficit (p. 517). 

Com panies’ Meetings.— Meetings of the following companies are re- 
ported: Aron Electricity Meter, Consolidated Diesel Engine Manufac- 
turers, Electric & General Investment Co., General Electric Co., 
Imperial Tramways Co., Marcon: International Marine Communica- 
tion Co., R. Waygood & Co. and J. G. White & Co. (pp. 549 and 550), 


OBITUARY. 


Mrs. GEORGE WESTINGHOUSE.— We regret to hear from New York 
of the death of Mrs. George Westinghouse, widow of the late Mr. 
George Westinghouse, whom she has survived by only two months. 


| 
l 


office of Chairman of the Council, recently rendered vacant by the 
‘death of Mr. A. Bruce Anderson. 


after attending the L.M.E.A. Convention at Birmingham; he has 
‘since undergone an operation for appendicitis. We are asked to say 
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PERSONAL. 


for Western Australia), Mr. H. G. Willett (Trinity House), Sir 
Matthew and Lady Nathan, Vice-Admiral Sir H. B. Jackson, Sir 
Henry Norman, Sir R. A. S. Redmayne (H.M. Chief Inspector of 
Mines), Col. R. C. Hellard (London Traffic Branch, Board of Trade), 
Mr. E. B. Barnard (Metropolitan Water Board) and Mrs. Barnard, 
Mr. Peter McBride (Agent-General for Victoria) and Mrs. McBride, 
Sir J. A. Reid (Agent-General for Alberta), Sir John McCall (Agent- 
General for Tasmania) and Lady McCall. The guests were enter- 
tained to a musical programme performed by the string band of 
H.M. Royal Engineers and the Royal Windsor Glee Singers. Apart 
from this there were the exhibits to amuse and instruct. Seeing. 
however, that these are of a zoological character it would seem that 
a new step might be made in another year by introducing something 
of an engineering or electrical nature. 


At a meeting of the Council of the British Electrical and Allied 
Manufacturers’ Association on the 25th ult., Mr. F. R. Davenport, 
managing director of Willans & Robinson (Ltd.), was elected to the 


We} regret to learn that Mr. E. S. Barralet was suddenly taken ill 


that the suddenness of his illness prevented him from notifying those 
with whom he had appointments. 


APPOINTMENTS VACANT AND FILLED. 


A demonstrator is required in the physical laboratories of the 
Birmingham Municipal Technical School. Commencing salary £80 
per annum. Forms of application from the secretary, Mr. Geo. 
Mellor, Sutfolk.street, Birmingham. See advertisement. 

The London County Council require a whole-time electrical 
engineering mechanic at the Hackney Institute as from September. 
Application (on forms to be obtained from the Education Officer, 
L.C.C. Education Offices, Victoria Embankment, W.C.) by 11 a.m. 
July l1. See advertisement. 


An instructor of telegraphy and telephony is required for East 
Ham Technical College. Salary 12s. 6d. per evening. Forms of 
application, to be obtained from the Principal, must be returned by 
first post July 13. See advertisement. 


The Governors of the Borough Polytechnic (London, S.E.) will 
require the services of a head of mathematics department, to com- 
mence duties in September next. Commencing salary £300 per 
annum, rising to £400. Forms of application, &c., from the Prin- 
cipal (Mr. C. T. Millis), to whom applications should be sent by 
July 13. 

À manager is wanted for manufacturing and commercial depart- 
ments of a conduit, tubes and fittings firm. See advertisement. 


A leading German firm wants a sales engineer for electric con- 
trolling devices. See advertisement. 


An advertiser requires an assistant tester, with experience of a.c. 
and d.c. machines, turbo-alternators and dynamos. 


An advertiser requires an electrical fitter for London; able to 
maintain and repair a.c. and d.c. motors, switchgear, &c. 

A branch manager is required for electrical engineering and con- 
tracting business in Midlands. See advertisement. 


A young electrical engineer with commercial experience is required 
for India. See advertisement. 


An advertiser has vacancies for draughtsmen accustomed to Lt. 
control gear details. 


A lecturer in engineering is required for Rutherford "Technical 
College, Neweastle-upon-Tyne. Salary £160, rising to £200. Appli- 
cations by July 19, on forms to be obtained from the Director of 
Education, Northumberland-road, Newcastle-upon-T yne. 


Doncaster Corporation invite applications for the post of inspector 
and clerk of works during the construction of tramways to Brods- 
worth and Warmsworth. Two appointments will be made. Wages 
in both cases £3 per week. Applications to the Chairman of the 
Electricity and Tramways Committee by July 10. 

A lecturer in science (experimental physics and chemistry) is 
required for the Khedivial Training College, Cairo. Salary £430 
per annum, rising to £554. Applications to Mr. A. H. Sharman, 
care of Director of Egyptian Educational Mission, 28, Victoria-street, 
S.W., by July 13, from whom application forms can be obtained. 


Mr. Walter Brown, M.A., B.Sc.(Eng.), A.LE. E., of Glasgow, has 
been appointed lecturer on engineering in the University of Hong 
Kong. | 

Mr. G. F. Wright has been appointed. electrical engineer to the 
Nunawading (Victoria) Shire Council, at a salary of £200 a vear. 


INSTITUTIONS AND SOCIETIES. 


Institution of Electrical Engineers.— Annual Conversazione. The 
annual conversazione was held at the Natural History Museum, 
South Kensington, on Thursday, June 25th. The guests, who were 
received by the president, Mr. W. Duddell, F.R.S., and Mrs. John 
Smithers, numbered several. hundreds and included: Prof. S. P. 
Thompson, Prof. John Perry, Col. R. E. B. Crompton, Sir Isambard 
and Lady Owen, Lieut.-Col. Nir Newton J. Moore (Agent-General 


Steering through all Wheels," by Mr. Brillie. 


The Council of the Institution have elected Mr. H. C. Levis 


(Managing Director, British Thomson-Houston Co.) to be an Ordi. 
nary Member of Council in the place of the late Mr. A. B. Anderson. 


Institution of Mechanical Engineers.— The following is a list of 


Papers which are to be read at the Paris meeting of the Institution of 
Mechanical Engineers, which is to be held on July 7th and 8th at the 
Nociété des Ingénieurs Civils de France, 19, Rue Blanche, Paris: 


ae 


Recent Developments of Express Locomotives in France," by 


Prof. E. Sauvage; " Compound Articulated Locomotives,” by Mr. 
Anatole Mallet; “Signalling on Trains in Motion upon French 


Railways," by Messrs. E. Solacroup, A. Sartiaux, F. Lancrenon, A. 
Herdner, A. Claveille and L. Maréchal; " Development of Internal 


Combustion Engines for Marine Purposes," by Mr. Drosne ; © Balanc- 
ing of Internal Combustion Engines," by Mr. H. F. Fullager; “ The 
New Niclausse High-duty Marine Type Boiler," by Mr. J. Niclausse ; 


“ Improvements in Motor Lorries, Self-loading; also Driving and 


Union Internationale de Tramways et de Chemins de Fer d'Intéret 
Local.—The provisional programme for the eighteenth Congress of this 
Union, which is to be held at Budapest from September 6 to 14, has 
just been issued. On Sunday, September 6, from 9 a.m. till 7 p.m., 
tickets, invitations, &c., will be issued to those attending the Congress 
at the headquarters, the National Museum. A reception will be held 
at 8 p.m. by the local Committee at Marguerite Island. On the 
Monday the opening meeting of the Congress will be held at 10 a.m. 
at the National Museum. In the evening the Municipal authorities 
will hold a reception at the Zoological Gardens. On the Tuesday at 
9:30 a.m. the second meeting will be held, followed by a special 
excursion on the Danube to Visegrad. The Congress will ho!d its 
third meeting at 9:30 a.m. on the Wednesday, and the evening's 
entertainment will be a banquet given by the Hungarian Govern- 
ment. The last meeting has been fixed for Thursday at 9:30 a.m., 
and a motor drive to the mountains surrounding Budapest has been 
arranged for the afternoon. Two special excursions, one to Tatra and 
the other to Mezóhegyes, have been arranged to start on Friday. 


September 11, the first finishing on the Sunday, and the second on 
the Monday. 


EDUCATIONAL NOTES. 


University of Manehester.—In the faculty of science, complete 
courses of study, extending over three years, are arranged for the 
university degrees in civil, mechanical and electrical engineering. 
There are well-equipped laboratories, and facilities are given for 
experimental and research work. The session commences on 


October 8th. Particulars of the courses may be obtained from the 
Registrar. 


City and Guilds Technical College, Finsbury.—In this 
college full day courses of instruction are provided in mechanical, 
civil and electrical engineering and industrial and technical chemistry. 

The training is adapted to the necds of various students, including 
students from secondary schools above the age of 15, and young n who, 
having previously served & pupilage or apprenticeship in works, desire 
to obtain a more systematic training in engineering and chemical po 
There are well equipped laboratories and workshops for practical work. 
'The next entrance examination will be held on Sept. 22. The programme 
of the college can be obtained from the Registrar. " " 

Northampton Polytechnic Institute.—The examination on E 
Aitchison memorial scholarship (value £30), which is tenable a fae 
Northampton Polytechnic Institute, takes place in agree 
Particulars from Mr. Hy. F. Purser, 35, Charles-street, Hà 
Garden, E.C. 


LLL 
ARRANGEMENTS FOR THE WEEK. 


MONDAY, July 6th. 


Rovar INSTITUTION. Jv. London, W 
. i ondon, v** 
5 p.m. General Meeting at Albemarle-street, Piccadilly, i 
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` LONDON COUNTY COUNCIL TRAMWAY ACCOUNTS. 


On Tuesday the Highways Committee submitted to the 
London County Council the accounts of the tramways under- 
taking for the year ended March 31, together with the annual 
report of the chief officer of tramways on the working of the 
undertaking. The complete accounts will not be issued for 
some months, but the Committee's report, which we abstract 
below, gives a good deal of useful information. 


On March 31 the total length of the tramways system was 148} street 
miles, being 1404 miles of electric lines and 8 miles of horse lines. The 
lines opened for electric traction during the vear (about 14 miles in 
length) include the new tramways (i.) from Rushey-green to Forest Hill, 
via Stanstead-road, Catford-hill and Cattord-road, and (ii.) from Essex- 
road to Southgate-road, via Dorset-street ; and the reconstructed tram- 
ways in Balls Pond-road, between Southgate.road and Dalston-lane. 
In addition, a short remaining length of the line in Dalston-lane was 
electrified, while a double line, in lieu of a single line, was laid in Lea 
Bridge-road, between Cornthwaite-road and Wattisfield-road. 

During the year the income from the electric lines was £2,247.042. 13s., 
and working expenses were £1,585.251. 5s. 5d.. leaving surplus of 
£661,791. 7s. 7d. On the horse lines the income was £21,625. 10s. 8d., 
and expenses were £30,214. 19s., a deficiency of £8,589. Ns. 4d. The 
total income was £2,268,668. 3s. 8d.. expenses were £1,615,466. 4s. 5d., a 
surplus of £653,201. 19s. 3d. Interest absorbed £328,109. 10s., and 
redemption £408,488. 2s. 10d.. and after deducting income tax (in addi- 
tion to property tax included in working expenses) (£28,196. 18s. 8d.), 
Parliamentary expenses (£2,014. 1s. 8d.), &c., and adding tax deducted 
and retained from interest on debt (£19,139. 14s. 5d.), interest on cash 
balances, &c. (£1,443. 12s. 5d.), rents from surplus property (£2,097.5s.td.), 
debt charges on moneys advanced to London United Tramways for re- 
construction of tracks (£2,472. 8s. 2d.), the deficiency was to be met 
out of the genera] reserve fund of £88.525. 15s. lld. 

The Council decided on June 23, 1908, that for five years provision 
should be made for renewals at the rate of 3d. for each car-mile on the total 
car-mileage run on the electric tramways each year, and also that a 
" general reserve fund ” to provide for general contingencies should be 
established, to which any balance remaining, after providing fully for 
renewals, should be carried. In view, however, of the falling off in the 
traffic receipts, the Council decided on July 8, 1913, that for two years 
from April 1, 1913, any surplus which might be available should be paid 
into the renewals fund, and that the basis of the provision to be made for 
renewals should be reconsidered at the end of that period. In 1912-13 
the sum available for transfer to the fund was £497. 9s. 3d., while for 
1913-14 there is no sum available for the renewals fund. The fund on 
March 31, 1914, amounted to £539,749. 6s. 11d. As regards the general 
reserve fund there was no balance available to be carried to this fund in 
respect of 1912-13, and there is, of course, no such balance for 1913-14, 
but the fund has to be drawn upon to the extent of £88,525. 15s. 11d. to 
meet the deficiency. The fund now amounts to £190,596. 14s. 5d. 
The total operating expenses for electric traction were £1,585,251. 5s. 5d., 
including £6,053. 9s. 2d. for special charges, or 6:50d. a car-mile run, 
compared with 6-62d. a car-mile in 1912-13. The total receipts jn re- 
spect of electric traction amounted to £2.247,042. 13s., or 9-21d. a car- 
mile run, compared with 10-04d. for 1912-13. The total number of 
passengers carried on the electric cars was 516,338.859, and the number 
of car-miles run 58,572,356 ; on the horse cars the numbers were 6,613,781 
and 636,933, making the totals 522,952,640 and 59,209,289 respectively. 

The capital expenditure on the undertaking up to March 31, 1914. 
amounted to £13,028,119. 10s. 11d., of which £409,276. 13s. represents 
expenditure during 1913.14. The amount of the total debt incurred 
up to March 31, 1914, was £13,417.202. 10s. lld., and the debt out- 
standing (less sinking fund in hand and less £122,708 in respect of value 
of surplus land) was £9,923,528. 8s. 8d. The amount of capital expendi- 
ture which had become obsolete on March 31, 1914, owing to the electri- 
fication of horse tramways was £1,875.635. 2s. 4d. Deducting the amount 
provided for the redemption of the debt in respect of such capital and the 
proceeds of the sale of horses and old materials, the amount still to bc 
provided for in respect of the debt under this head is £958,157. 8s. 3d. 
In connection with the present position of the undertaking, the com- 
mittee point out that many lines which have been electrified in recent 
years are not of a highly remunerative character. The Council in fram- 
Ing its tramway policy has not looked at the matter solely from the 
point of view of the tramways undertaking. lt has also been influenced 
by other considerations such as housing and the necessity for transit 
facilities. The horse lines first reconstructed for electric traction were 
regarded as among the most remunerative of the tramway system and 
the least costly per mile of track to electrify. Some of the lines recently 
taken in hand have not only proved exceedingly costly to reconstruct, 
but owing to the many difficulties encountered during the progress of the 
work the lines had to be closed for traftic for considerable periods. In 
the second place, the tramways suffer to a very serious extent through 
not being able on many of the routes to carry passengers to their desired 
destination, and strong efforts must be made to overcome this disad- 
Vantage. [n this respect competing services in London occupy a very 
much more favourable position, and there can be no doubt that the pre- 
eent condition of affairs restricts the usefulness of the tramways. This 

ticulty would be met as regards many of the tramway routes if the 


present termini could be linked up with one another or the tramways 
extended to better recognised trafic points. A new factor has arisen 
during the last two or three years with which the Council has seriously to 
reckon in its efforts to maintain the tramways undertaking on a sound 
financial basis. Most of the tramway routes upon which formerly no 
omnibuses were run have now been provided with motor omnibus ser- 
vices, while on other routes old omnibus services have been increased 
and extended to other traffic points. In June, 1912, it was estimated 
that 280 motor omnibuses were run daily along the routes of the tram- 
ways, while in June, 1913, the number had risen to about 750. The 
result was a diminution in the traffic using the tramways while there was 
also a loss of overlapping traffic in consequence of omnibus services 
reaching traffic centres beyond tramway termini. The committee attach 
greatest importance to the consolidation and linking up of the present 
tramways. Other steps taken and contemplated affect the arrangement 
of the car services and fares and the provision of better travelling facilities. 
During the last few months a large number of return fares at reduced 
rates has been instituted on the tramways, while transfer facilities have 
been introduced on several routes. The Board of Trade has recently 
agreed to trailer cars being run on several routes on the southern system, 
and it is hoped that the use of these cars will effect a reduction in the 
average working costs per car-mile run and per passenger carried, besides 
enabling the Council to cope more adequately with the large volume of 
traffic during the busy periods of the morning and evening. Further 
arrangements were made during the past vear for through running with 
outside tramway undertakings, while additional through services will no 
doubt be instituted during the present year. Particulars of the through 
running, through booking and other arrangements are set out. 

In dealing with the present position and future prospects of the tram- 
ways the Committee state that the effect of motor omnibus competition 
calls for special consideration. The motor omnibus companies are not 
liable, as the Council is, to pay rates for the occupation of the road on 
which the omnibuses run. The amount paid by the Council under this 
head in 1913-14 amounted to £86,337. and represents an average relief 
to the rates of London as a whole of nearly 4d. in the £. An omnibus 
company pays rates (as does the Council) in respect of its buildings, 
depots and offices, but the buildings required by the tramways are much 
more numerous than those required by an omnibus company providing a 
similar service. Moreover, several of the depots owned by the omnibus 
companies are situated outside the County of London, and from these 
depots the County of London derives no rating advantage. Further, 
very considerable expenditure has been incurred by the Council in con- 
nection with the construction and maintenance of paving along the tram- 
way routes which would have to be borne by the road authorities of no 
tramways had been constructed. It is estimated by the Council's 
officers that the annual saving to the road authorities in consequence of 
this obligation being placed upon the Council amounts on the present 
mileage to about £128,000. It is estimated that the extra cost of bitu- 
minous grouting to the paving of the tramway tracks necessitated by the 
damage done by motor omnibuses and other rubber-tyred vehicles 
amounts at present to £20,000 a year, and this expenditure will be in- 
creased in future years. The tramways account is also charged with a 
considerable portion of the cost of effecting improvements where these 
are carried out along tramway routes. The amount chargeable to tram- 
ways account in this respect is £800,575, of which £652,067 has already 
been so charged up to March 31, 1914, while, in addition, the amount 
estimated to have been paid to tramway companies (as part of the pur- 
chase moncy for their undertakings) in respect of the expenditure in- 
curred by them on street improvements is £40,576. The whole of the 
latter amount has been charged to the tramways account, making a 
total charge up to March 31 last of £692,643. The amount remaining to 
be charged in respect of improvements already decided upon is esti- 
mated at £148,508. The total amount actually charged to the tram- 
ways account during 1913-14 in respect of rates on track and buildings 
(£124,259), repair of the permanent way (£104,801). and street widen- 
ings (£31,168) was £260,228, and the rates were therefore relieved to this 
extent. In many cases the omnibus companies take advantage of the 
widening of existing and the provision of new thoroughfares which have 
been carried out partly at the expense of the tramways undertaking. If 
the London General Omnibus Co. had been called upon to pay 3d. an 
omnibus mile for road repairs necessitated by its heavy traffic, the total 
expenses (including interest and redemption of debentures and income 
bonds) would have been increased from 8-02d. to 8-4d. an omnibus mile, 
which would show a margin of receipts over expenses of only O-ld. an 
omnibus mile. After dealing fully with the question of omnibus com- 
petition, the committee state that the impossibility under existing con- 
ditions of doing away with the tramways and substituting any other 
mode of locomotion therefore, appears to them to be so clearlv demon- 
strated from the figures given, apart altogether from financial con- 
siderations, that they feel sure that the Council will agree that every 
possible step should be taken to improve the present position of the 
tramways and still further to add to the utility of the great service they 
perform in coping with the problem of passenger transport in London. 
In particular, we would urge that every facility should be given for the 
pressing forward of the necessary linking up of the tramway system, to 
enable it to meet more adequately the requirements of the travelling 
public, and that, as regards the exceptional financial burdens placed 
upon it in so many respects, action should be taken with a view to such 
burdens being more equally shared. with other means of locomotion 
which, while not performing in many ways the public services rendered 
by the tramways, nevertheless contribute more materially than any other 
form of traffic to the danger of the public and to the excessive wear and 
tear of the streets, 
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i Messrs. Johnson & Phillips (Ltd.) have recently completed the 
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NEW CABLE STEAMER “EDOUARD JERAMEC." 


Summary.—A general description of a new cable ship for the Com- 
pagnie Francaise des Cables Télegraphiques is given, including a detailed 
account of the cable machinery and gear. 


cable working equipment for the c.s. “ Edouard Jeramec," which 
is the latest addition to the world's fleet of cable steamers. The 
owners are the Compagnie Francaise des Cables Télégraphiques, 
of Paris, and the vessel has just been taken over from the builders, 
the Forges & Chantiers de la Mediterranee, of Graville, near Havre. 
The cable steamer is designed for repairs of the North Atlantic cable 
system of the Compagnie Francaise des Cibles Télégraphiques, in- 
cluding deep sea work. The vessel will be stationed at Halifax, 


where she will take the place of the c.s. ‘ Contre Amiral Caubet,” 
which is to be withdrawn. 
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inspection of the Bureau Veritas, with a view to obtaining a first- 
class certificate. The principal dimensions are :— 


Length between perpendiculars............ 


82 metres. 
Beam ............ —— (Om esses. 12°50 metres. 
Depth, moulded ................... ———! . 7-9 metres at spar deck, 
Draught, loaded ..... eee en e si esos 5°35 metres. 
Displacement, loaded ........ TN ... 9,800 tons. 


The plans (Fig. 1) and Fig. 2 will give & good general idea of the 
vessel. The steel hull and spar deck with central bridge is strength. 
ened in accordance with and beyond the requirements of the Bureau 
Veritas in view of navigation in ice-infested waters. The vessel is 
fitted with two rolling keels, and is provided with two recesses for- 
ward in which the anchors fit without projecting in any way. The 
vessel is fitted with twin screws, driven by two triple-expansion 
engines of a total horse-power ot 1,90 ., running at a speed of 120 revs. 
per minute, with a pressure of 13 kilos per square centimetre, giving a 
normal speed under ordinary load of 11 knots, with a consumption of 
20 tons of coal. The speed on trial was 124 knots. The main 
boilers are two in number, of the cylindrical marine type, with return 
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Fic. 1.—Prass or C.S. “ EDOUARD JERAMEC," SHOWING ARRANGEMENT OF CABLE GEAR AND MACHINERY. 


The vessel has been designed for navigation in cold latitudes, and 
no effort has been spared to ensure the greatest possible comfort to 
i the crew, so as to compensate them as far as possible for the pro- 
longed absence imposed upon them. Considerable importance has 
been attached to the saloon, officers quarters, cabins, sleeping 
accommodation, dining-rooms, infirmary, pharmacy, lavatories, 
bathrooms, workshops, cold storage, kitchens, bakery, wash-houses, 
drying-rooms, &c., and corresponding care has been expended on the 
steam heating, electric lighting and the ventilation of the living 
apartments, while the bridge is completely enclosed and heated. 

The hull, machinery and boilers and in general the whole equip- 
ment of the vessel, except as regards the installation work and the 
i special machinery required for the cable work, have been constructed 

by the Forges & Chantiers de la Mediterrane, Havre, under the 


flame and three furnaces. The total heating surface is 388 sq. 
metres. The grate surface is 9-9 sq. metres. The boilers are fitted 
with Howden forced draught and a steam ash ejector. The cable 
tanks are three in number of a diameter of 8} metres, and can carry 
a total of 800 tons of cable. The coal bunkers have a capacity of 
850 tons of coal, and the vessel is provided with water ballast, 
stores, &c., for an expedition of 40 days at 1,500 nautical miles from 
her station without intermediate port of call. 

The auxiliary installations comprise one auxiliary boiler and 
donkey engine of the telemotor type. made by the Atlas Works ; two 
steam winches, one Seager refrigerating machine, one Buhring 
filter, submarine signalling apparatus, two electrical generating 
sets of 20 kw. and 7 kw. respectively at 110 volts, two s 

| ventilating fans displacing 300 cm. per hour, for the ventilation © 
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the erew's sleeping quarters, also ventilating fans in each officer's 
cabin; one projector and one Morse lantern, and one long-range 
wireless installation provided by the Compagnie Generale Radio- 
télégraphique, and ordinarily supplied by the ship’s lighting circuit, 
but completed by the provision of a Renault motor of 12 m.P. to 
14 g.P. in case of damage to the engine room. There has also been 
supplied by the firm of Grenier Lemarchand, of Havre, a heavy petrol 
motor boat of 40 H.P. capacity and 10 metres long, complete with 


Fig. 2.—View or C.S, “ EDOUARD JERAMEC." 


Welin davit gear. The boats for cable working are also slung on this 
type of davit. The crew and the officers of the vessel total about 
80 persons. The engineer-in-chief of the vessel is M. Loriot and the 
captain M. Lemarteleur. 

The cable gear equipment, which was supplied under contract 


_ to the shipbuilders, comprises the - picking-up and paying-out 


machines for working the cable, with the necessary bow and 
stern sheaves, dynamometers, deck leads, &c., 
for leading the cable to the machines and over- 
board, together with turning-over gears, sound- 
ing machines, &c. 

There are two cable machines, one forward 
lor picking-up and dealing with compara- 
tively short lengths of cable over the bows, 
the other machine being placed aft for 
paying out long lengths of cable from the 
stern. The forward machine is a double com- 
bined picking-up and paying-out machine of 
Messrs. Johnson & Phillips’ latest pattern. This 
double machine is placed between the main and 
the spar deck, hatches being provided in the 
spar deck to expose the cable gear drums when 
working. 

The two parts of this double machine are 
capable of being worked quite independently 
of each other, there being two separate engines, 
but the machine is so arranged that should it be 
necessary at any time (such as in case of a break- 
down to one engine) the engine for the port side 
drum may drive the starboard side drum, or vice 
versa, while both engines may work on to either 
drum when the maximum lift is required. The 
two engines are placed to one side of the machine, 
So as to leave the fore and after ends of the 
gear accessible and to facilitate repairs when 
necessary. 

The engines are twin high-pressure with 8 in. cylinders and 8 in. 
stroke for a working pressure of 165 Ib. per square inch, and each is 
capable of developing 110 B.H.P. when running at a speed of 300 revs. 
per min., giving a total of 220 B.H.P. for the machine. With this 
power the machine is easily capable of lifting a weight of 25 tons at 


the rate of 1 knot per hour, while the other speeds provided admit of 
lifts as follows: 10 tons at 24 knots and 6} tons at 4 knots per hour. 
The drums, which are 1,740 mm. diameter by 483 mm. wide between 
the flanges, are made to run loose on the shaft, in accordance with the 
makers' invariable practice, and they have brake rings attached to 
them. 

The brakes consist of steel straps with elm blocks encircling the 
brake ring, on which they are made to close by means of a double- 

threaded screw actuated by hand-wheel through 
- the medium of a worm gear, giving a very fine 
regulation for the lighter strains, and at the same 
time providing enormous holding power when neces- 
sary. To the back of each brake strap is fitted a 
water service pipe, with nozzles at intervals, to 
direct water between the joints of the brake blocks 
and right on to the face of the drum. so that the 
brakes may be used for paying out. As regards 
the brakes, however, the owners stipulated that 
one side of the cable gear should be provided with 
hydraulic brakes for paying-out long lengths of 
cable, but they eventually agreed to adopt & new 
form f rotary oil pump brake put forward by Messrs. 
Johnson & Phillips (Ltd.), and which enabled the 
gear to be made more compact than with any 
form of hydraulic brake. "These oil brakes consist 
of two Hele-Shaw rotary oil pumps, connected 
directly by double helical toothed wheels to the 
port or paying-out drum. Each of these pumps 
circulates the oil through a separate system of pipes 
having a controlling valve (by which the brake power 
is regulated) and a cooling chamber. 

The pumps are of the rotary type, of very simple 
construction, the revolving member consisting of a 
bronze body, bored for and fitted with six radial 
plungers of hardened steel, the plungers having 
plain hardened steel cross-heads carrying gunmetal 
bushed hardened steel rollers at each side, these 
rollers working in a cam path in the cast-steel 
cheeks of the fixed case. The revolving body 
is actuated through its central shaft by gearing 
from the main drum, and the cam paths in 
the side cheeks of the fixed case cause the plungers to work up 
and down in the cylinder. The oil is drawn in and discharged 
through ports in the central shaft, and there is no valve gear. 
The plungers are not fitted with any packing rings, but are plain 
bodies with a few oil grooves and any leakage past the plungers finds 
its way into the casing, which eventually becomes full, hence all the 
parts are working in oil, the conditions being practically those of 


Fic. 3.—View oF FORWARD CABLE MACHINE. 


forced lubrication. From the top of the casing there is an outlet 
pipe which carries the leakage oil back to the supply tank. The 
relief valve is also connected by a pipe to the supply tank, so that 
any oil passing is carried back to the tank. Fhe controlling valve 
is operated from the spar deck by means of a hand wheel through the 
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medium of worm gearing, and pressure gauges are fixed alongside 
indicating the oil pressure. The ''hauling-off" and “ holding- 


back " gear stands on the spar deck, and is driven from the geared 
drum by means of a chain drive, through a friction strap and “ free- 
wheel " arrangement, in such a manner that it is driven in one direc- 
tion only—viz., for picking-up— whereas it runs free for paying-out, 
and, therefore, when it is necessary on a picking.up job to reverse 
and pay out a little slack, the gear is automatic in this respect. This 
is à great advantage over the old system with which it was necessary 


Fic. 4.—View or FORWARD CABLE MACHINE. 


to put a clutch into and out of gear. A screw gear is also provided 
for traversing the haul-off sheave across the face of the drum to suit 
an '* inside " or “ outside " lead, and this can be worked while the 
machine is running. Screw brakes are provided on this '* holding- 
back ” gear. 

Practically the whole of the actuating gear is operated from the 
spar deck. The brakes, two steam stop valves, and two reversing 
gears are all within reach from one position. The hand wheels 
or putting the fast, medium and slow speeds into gear and for 
coupling up the drums or brakes are all close handy, as well as the 
levers for putting the hauling-off gear into action and all necessary 
regulating gear. It is only necessary to go below to couple the two 
engines, or to adjust the fleeting knives when 
the cable is being first passed round the drum. 
Figs. 3 and 4 show two views of the gear taken 
on the '' tween "-deck. Fig. 5 is a view of the 
spar deck, showing the drums projecting through 
the hatches, and all the controlling gear. 


The special machine placed aft for paying out the 
longer lengths of cable over the stern is similar in 
principle to the forward machine, but it is a single 
machine only, with double jockey holding back gear, 
and it is self-contained on the spar deck, with all the 
controlling gear arranged at the after-end of the 
machine. The brakes are similar to those on the 
forward machine, and comprise both the auxil- 
iary hand brake as well as the rotary oil pump 
brake. 

This machine is provided with a small engine 
of 45 B.H.P. for the purpose of starting up and 
for hauling back when necessary, and it is 
capable of hauling the cable under a strain of 10 
tons at the rate of 3 knot per hour, or under a strain 
of 1 ton at 3 knots per hour. Fig.6 shows this 
machine as installed at the after-end of the vessel. 
The bow sheaves and whiskers, which are supplied 
by Messrs. Johnson & Phillips (Ltd.), have becn 
very neatly incorporated in the bow by the ship. 
builders, as will be seen from Fig. 2. There are three 
sheaves 4ft. Jin. diameter over the flanges, each 
sheave fitted with cast-iron guards which extend 
practically all round the flanges. Galvanised 
gratings and rails extend to the extremities of 


forming a dashpot, so as to steady the movement and prevent jump- 
ing. The cable leads comprise single and double roller leads, or 
bellmouths carried on pedestals, on which they can be adjusted for 
angle to suit the line of the cable. The cable tank hatches are fitted 
with bellmouth leads carried on cross girders, and the tanks are pro- 


Fic. 5.—VIEW oF Spar DECK, SHOWING DRUMS PROJECTING THROUGH 
THE HATCHES. 


vided with crinolines which can be lowered as the cable is taken out, 
to prevent the kinking of the cable. For transferring cable from one 
tank to another an electric hauling gear has been provided. This 
consists of a V-sheave with frames and suitable gearing and electric 
motor of 6 B.H.P. supplied from the ships’ lighting circuit. The gear 
is erected on a cast-iron bedplate provided with runners for porta- 
bility about the deck. For deep sea sounding work an electric: 


Fic. 6.—VIEW or AFT CABLE MACHINE. 


the sheaves. Thereis one sheave wheel at thestern 


3 ft. 3in. diameter provided with similar arrangements to the bow | sounding machine is provided having a motor of 3 B.H.P. and suitable 
gear. Dynamometers are fitted both forward and aft to register the | for sounding in depths up to 5,000 fathoms. The cable equipment 
strain on the grappling ropes and cable when picking up, and on the | was delivered to the shipbuilders’ yard at Havre, and was erected 
cable while paying-out. These dynamometers consist of sheave | under the supervisioa of Messrs. Johnson & Phillips (Ltd.), and 
carried on a slide which is free to travel up and down a vertical | tested satisfactorily in the presence of representatives of the ship- 
cylinder, the inside of which is provided with plunger working in oil, | builders and of the owners before being handed over. 
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NATIONAL PHYSICAL LABORATORY. 
(Continued from p. 480.) 


| The following is an abstract of the statement of work 
proposed for the year 1914-15, published in the annual report 
of the National Physical Laboratory, from which we gave the 
report of the Executive Committee in our last issue. 


Electricity.—lt is proposed to make a determination of the mechanical 
equivalent of heat by a continuous flow electrical method. A new 
magnetometer, designed in accordance with the suggestions of Dr. 
Schuster, will be completed. This will be a large standard instrument for 
determining any horizontal component of the earth's magnetic field 
within ly. It will also be used to determine the magnetic declination. 
Comparisons will be made between the new magnetometer and the Kew 
pattern magnetometer. It is proposed to carry out experiments with 
simple revolving coils to determine in absolute measure the horizontal 
and vertical components of the earth's magnetic field and to determine 
the inclination. directly. The re-winding of the coils of the current 
balance will probably be put in hand. ‘The constancy of certain resist- 
ance coils will be checked by measuring a few resistances in absolute 
measure, and by comparing them with mercury standards of resistance. 
The constancy of the E.M. F.» of certain standard cells will be investigated 
by the construction of new cells and by absolute measurements of the 
E.M.F. 

In connection with the wavemeter and high-frequency work, it is 
proposed to improve the efliciency and range of the apparatus for 

enerating the high-frequency currents. A special Poulsen arc lamp will 
set up for the production of continuous oscillations. It is hoped to 
continue the investigation of methods for measuring high-frequency 
currents and to set up standard ammeters for this purpose. Wattmeter 
methods may also be investigated. The experiments on decrement 
measurement will be continued, and the working of several novel methods 
examined. It is hoped to carry out a research on the power factors of 
condensers of various dielectrics, both solid and liquid, at different 
temperatures and over a long range of frequencies. A number of 
samples suitable for this investigation have been obtained. 1t is proposed 
to construct, in more permanent form, inductometers of very high and 
low ranges similar to the models described in the Report for 1913. 
Further investigation will be made of the magnetic isthmus method and 
methods for testing the permeability of larger rods will be improved. 
lt is proposed to construct several standard high resistances of very small 
but calculable self-inductance. These will consist of very thin long wires 
supported at a definite distance from one another and immersed in oil. 
lt appears possible that the Laboratory, at the request of the Govern- 
ment, may be asked to take its share in an organised system of research 
into problems connected with telegraphy and telephony. 

Electrotechnics.—The comparison of the indications given by the con- 
trast and flicker photometers in the photometry of standard lamps 
differing in the colour of their light is to be continued. Relatively little 
progress in this work has been possible during the past year, but it is 
hoped that time may now be available for it. A new set of carbon fila- 
ment 4-watt per candle sub-standard lamps is needed ; these have been 
prepared and now require standardising. If time and facilities permit, 
it is intended to examine the proposed arc standard of light, developed 
last vear by Mr. J. F. Forrest at the East London College, in order to 
ascertain its suitability as a fundamental standard of white light. 
Although the preliminary work on glare from motor-car headlights is 
complete, the subject will probably require further attention during the 
coming year. Work will be required in connection with the Home Office 
Committee on Factory Lighting, of which the Director is Chairman and 
Mr. Paterson one of the secretaries. Apart from experimental work, 
there is a large amount of data to analyse and arrange in connection with 
measurements already made. Data are wanted regarding the amount 
and the variation of daylight illumination throughout the year, and the 
order of accuracy which is obtained in the measurement of daylight 
illumination. The Laboratory Committee has consented to the location 
at the Laboratory of the central office of the International Photometric 
Commission. Mr. Paterson was appointed hon. secretary of this Com- 
mission last year, and is authorised by the Commission to have an 
assistant secretary, who will probably be appointed in the course of the 
present year. 

The installation for measuring alternating power is to be im proved by 
the addition of certain apparatus necessitated by the increasing range 
and volume of the work required to be done. Most of this is now under 
construction, but will require putting into working order. ‘The new 
equipment includes water-tube resistances for 500 and 2.000 amperes, 
two dead-beat bitilar electrostatic voltmeters, a 10,000 volt three-phase 
switch for actuating the electrostatic wattmeter on three-phase tests, and 
a new wattmeter calibrating box. Additional high voltage resistances 
2 also required, and it is proposed to construct a special bridge for 
testing the laboratory standard resistances. Work is required to 
measure the variations of speed of machines driven from a_battery, and 
to determine methods of preventing such fluctuations, Information is 
also desired on the characteristics of instrument transformers, and 
Measurements of this nature will, if possible, be put in hand. Some of 
this information is required in connection with the revision of the E.5.C. 
Meter specification. The work on buried cables mentioned in the Report 
for 1913 will form the main research work for the year. The experiments 
on the ageing of standard insulated conductors will be continued. The 
experiments being made with mercury deposition meters_in order to 


ascertain whether these instruments can be made suitable for testing 
large watt-hour meters in position will be completed. 

It is proposed to make a study of some new phenomena which have 
been observed in connection with the emission of electricity from hot 
bodies, and which seem likely to throw light on the general laws and 
causes of the electric emissivity of matter at high temperatures. 


Experi- - 


ments are projected on the thermal E.M.F. of metals and alloys in the . 


region of their melting points and on couples suitable for very high 
temperatures. It is intended to resume the study of the British Associa- 
tion platinum resistance thermometers constructed some years ago, and to 
investigate certain points relating to the construction and behaviour of 
resistance thermometers, prior to the prospective interchange of thermo- 
meters of approved construction between the different standardizing 
laboratories now collaborating with a view to the introduction of & 
uniform International Temperature Scale. 


Metrology.— he work undertaken by this division now falls into two : 


more or less distinct groups, different members of the staff being engaged 
in the two classes of work. In pure measurement the most important 
investigation will be that connected with the standardisation and inter- 
comparison of eight 24-metre tapes and four 24-metre wires at the 
Laboratory and at the Bureau International with a view to elucidating the 
diserepaney of two parts in 1,000,000 which still remains at present 
between the determinations of the two institutions. Other items 
investigated will be the continuation of the observations on the Laboratory 
silica metre, and on that belonging to the India Office. A new standard. 
bar is to be obtained, graduated in the English system, which will 
eventually be the principal English Standard of the Laboratory. It is 
hoped that an order may be placed early in the year for some new end- 
gauges to be used as reference gauges. The scale of the new cathetometer 
for barometer testing will be annealed and calibrated. The experiments. 
for the Engineering Standards Committee on gauges for British Associa- 
tion screw threads will be continu^d. "The co-operation of some firms of 
screw and gauge makers in making experimental gauges has been 
promised. In view of the large amount of work done in 1913 on the 
maintenance of standards, it is hoped, unless there should be a consider- 
able increase in the amount of test work, that some research work may at 
length be undertaken in this section of the division. 

In the physical section it is to be anticipated that very little time will be 
available for work other than routine test-work. Two matters of 


fundamental importance must, however, be dealt with at the earliest. 


possible moment. These are the design and construction of a pair of 
primary standard barometers, and the standardisation of a number 
of new working standard hydrometers which zre on order, prior to which 
some further investigation is required into methods of standardisation. 

In addition to these two items constant temperature baths for testing 
hydrometers, and improved apparatus for aneroid testing will also be 
installed if funds become available. Measurements will be made of the 
soakage of some experimental kilogramme weights, with a view to finding 
a suitable material for use in the construction of standard masses. The 
experiments on the variations in the capacity corrections of ‘ Kew ” 
type barometers which have been in progress during 1913 will be con- 
tinued. Jf time permits, some special investigations into the behaviour 
of aneroid barometers under different conditions of test will also be made. 
The work with the Blythswood ruling engine will also be continued, and 
the preparation of a revised test pamphlet covering the “ Kew " test 
work now transferred to the Division will be commenced, 

Optics. —['he investigations into the Kew tests will be continued, and 
these will be compared for accuracy and time involved with other methods 
of testing. The calculations on the spectrophotometer lens system will be 
completed and the instrument will be brought into use. A new test 
pamphlet dealing with optical tests will be prepared, and in connection 
with this some alterations will be made in the form of existing certificates. 
Further apparatus will be set up in connection with new tests. 

Engineering Department. —t is proposed to undertake research on the 
methods of notched bar impact testing at the suggestion of the Engincer- 
ing Standards Committee and on the lines recommended by Commission 
No. 26 of the International Association of testing materials, with a view 
of presenting the results to the Congress of 1915. The outline of the 
proposed work is as follows: An investigation into the correct relation 
between the mass of the hammer, the velocity of striking and the linear 
dimensions of the specimen in order that consistent results on similar 
specimens of ditferent sizes may be obtained. For this purpose it is 
proposed to make two sets of tests under the following conditions: (a) 
Specimens of the standard form approved by the International Associa- 
tion, but of dimensions 90 mm. by 90 mm. by 360 mm., tested in the large 
pendulum impact machine now under construction in the Laboratory. 
(b) Specimens precisely similar to the above, 30 mm. by 30 mm. by 
120 mm., tested in a machine in which the hammer and anvil are precisely 
similar to those of the larger machine (and to } scale as for the specimen), 
but in which the striking velocity is the same, ie., that duc to a fall of 
12 ft. In this way two series of tests will be made in which precise 
geometrical similarity will be obtained as regards hammer, anvil and 
dimensions of specimen, but in each of which the striking velocity will be 
constant. lf considered necessary. the effect of variations in the striking 
velocity can be separately investigated. In the event of failure to 
discover the relation sought for, an investigation will be made to 
determine the amount of variability to be expected in the use of ditlerent 
forms of specimen and the most accurate way of estimating the work of 
rupture. Experiments will be made to obtain an estimate of the amount 
of variability to be expected in tests (in the same machine) of specimens of 
identical form and of the same quality of material. The behaviour of 
samples of steel known or suspected to be of inferior quality will be 
investigated. 
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During the last 10 years a large number of fatigue experiments have 
been carried out in the Department, but up to the present these have 
only been undertaken for comparatively simple cases of stress distribution 
such as alternating direct stress and alternating bending stresses. The 
question of the effect of combined stresses has recently been brought 
forward by the appointment of a Committee of the British Association to 
investigate the matter, and it is proposed, as the part of this investigation 
to be undertaken by the Laboratory, to carry out a number of fatigue 
experiments in which the stress distribution is complex. The material 
for this research will be provided by the Committee. The first experi- 


- ments will be made on the resistance of this material to reversals of simple 


it will be possible to proceed to the more complicated stresses. The 
research on fluid friction in tubes completed in 1913 having revealed a 
discrepancy in the value of the critical velocity between the general 
results for tubes of diameters exceeding 0-5 cm. and tubes of smaller 
dimensions, it is proposed to carry out experiments on small tubes with 
the object of determining the cause of the want of similarity in the 
character of the flow exhibited by these tubes. Work is proposed on the 
efficiency of the transmission of power through gear boxes, and the first 
investigation will deal with the etfect of the viscosity and quantity of the 
oil in the gear box. For this purpose the box will be electrically heated 
to know temperatures, and efficiency tests made when it is full, half full, 
! 
| 
\ 


shearing stresses, and then by super-imposing bending and direct stresses | 


and one-quarter full of oil. On the completion of these tests a number of 
different types of gear box will be tested. The observations of wind 
pressure on the high level girders of the Tower Bridge will be continued. 

Metallurqgy.—It is proposed to continue the investigation of the ternary 
alloys of aluminium with zinc and copper, both in regard to their structure 
and constitution, with a view to the establishment of an equilibrium 
model, and also in regard to their treatment and physical properties. In 
this respect the possibilities of forging and rolling light alloys of higher 
tensile strength than the best yet dealt with will be studied. "The 
research on the effects of stress on steel at high temperatures will be 
continued on the lines indicated in the Report of the Department for 
1913. It is expected that the extension of the work to a series of carbon 
steels, which is at present in hand, will occupy some considerable time. 

The work on the melting point of iron in vacuo will be continued, both 
by th? further development of the resistance type of furnace and by an 
attempt to utilise the principle of heating in vacuo by means of cathode 
ray bombardment. Apparatus for this purpose will be set up, and it is 
hoped to accomplish fusions of pure iron and of other metals in high vacua 
and in the total absence of all sources of contamination. The mode of 
action and possible uses of the new etching reagent for mild steel, 
described in the report of the Department, will be further studied and 
developed. 

It is intended to take up the study of metallic crystals by the method of 
X-ray spectrometry developed by Bragg, and to apply this method to the 


investigation of the processes of plastic strain, and allotropic transforma- 
tion in metals. 


(To be continued.) 


GATUN HYDRO-ELECTRIC DEVELOPMENI FOR THE 
PANAMA CANAL. 


Summary.—An account is given of the Gatun Hydro-electric System on 
the Panama Canal. Afew general details of the Canal and the power equip- 
ment are followed by an account of hydraulic arrangements. The station 
buildings are described and the power plant dealt with at length. The 


article concludes with particulars of the distribution scheme and equip- 
ment. 


The permanent supply of electric energy for the Panama Canal ds 
generated in the Gatun hydro-electric station, which is located at the 
Gatun Spillway dam. The tremendous water storage in the artificial 
Gatun Lake, fed by the Chagres River, not only carries vessels the 
greater part of the way across the isthmus on a level about 85 ft. 
above the oceans, and provides water for raising and lowering them 
gently through the Gatun, Pedro Miguel and Miraflores locks, but it 
also has afforded an excellent opportunity to generate electric current 
for lighting the canal, for operating the gigantic gates and other 
locking machinery, and for the locomotives towing ships through the 
locks. Electricity will likewise be used for coal-handling plants at 
both ends of the canal. for the machine shops, waterworks, dry docks 
and possibly in the future for hauling trains on the Panama Railway. 
To insure continuity of service in case of accident, a steam-clectric 
station at Miraflores, erected a few years ago to supply power for 
construction work, will be ready to pick up the load when necessary. 

A few details of the canal itself are of interest. The extreme 
length is about 50 miles, it has a minimum depth of 41 ft. and the 
channel varies from 300 ft. to 1,000 ft. wide. The famous Culebra 
Cut has a length of about 9 miles. The crest of Gatun dam has a 
length of 8,000 ft. and an extreme width of 2,100 ft., the height 
above the normal lake level being 30ft. Thereare three double sets 
of locks at Gatun, one double set at Pedro Miguel and two double 
sets at Miraflores. The average lift of each set is 28} ft., the length 
of each chamber being 1,000 ft. and the width 110 ft. The time 


required for the passage of vessels through the locks is about three 
hours, and through the canal from ocean to ocean 8 to 10 hours. 
The width of the canal zone is 10 miles and it has an area of 436 
sq. miles. More than 40,000 men have been employed in building 
the canal and over 200,000,000 cubic yds. of earth have been exca- 


vated. It is estimated that £75,000,000 will represent the total cost 
of this mammoth project. 


POWER AND DISTRIBUTION EQUIPMENT. 


The complete equipment for the power and distribution system 
on the canal comprises the 7,500 k.v.a., 2,200 volt hydro-electric power 
plant at Gatun; the 4,500 k.v.a., 2,200 volt Curtis turbo-generator 
electric power plant at Miraflores for emergency; a double 44,000 
volt transmission line across the isthmus, connecting Cristobal and 
Balboa with the two power plants; four 44,000-2,200 volt sub- 
stations, stepping down at Cristobal and Balboa, and up or down at 
Gatun and Miraflores, depending on which of the two plants is 
supplying power ; thirty-six 2,200-240 volt transmission stations for 


power and light at Gatun, Pedro Miguel and Miraflores locks; 


three 2,200-220-110 volt transformer stations for the control boards 
at the locks; and stations at Cristobal and Balboa for the coal- 
handling plants, machine shops and dry docks. The Gatun hydro- 
electric station has a capacity of 6,000 kw. ; and provision has been 
made to increase this to ‘an ultimate capacity of 12.000 kw., should 
this amount of power be required later for the operation of the 
Panama Railway, the three outlet pipes in the dam having been 
installed along with the original pipe lines. 

The gross head available from Lake Gatun to mean tide level of 
the Pacific Ocean jvaries from a maximum of 91 ft. in the extreme 
flood times to à minimum of 79 ft., to which level the lake may 
possibly drop toward the close of the dry season. The plant is 
designed consequently to develop the full water output when operat- 
ing under an effective head of 75 ft. For three or four months of 
every year there is absolutely no rainfall on the isthmus; and during 
this period it is desirable to conserve the water to as great an extent 
as possible. Maximum efficiency was therefore demanded for the 
apparatus of both the waterwheel and generator manufacturer. 
Water is taken from Lake Gatun through passages 12 ft. wide, fitted 
with wrought-iron racks 29 ft. 7 in. high to prevent trash from 
entering the pipe lines. The water is admitted into the pipe lines 
through three 10 ft. 6 in. diameter head gates. These gates are of 
massive cast-iron construction, the seats where water tightness is 
required being made of bronze. 

Each gate is equipped with two stecl stems for raising and lowering. 
These stems are fitted with bronze nuts working in roller thrust 
bearings, and the nuts are fitted with steel bevel gears arranged to 
be operated by a 15 H.P., 220 volt, alternating current motor with 
a speed of 750 revs. per min. The motor is placed between the stems 
and has shaft extensions on each side that carry two bevel pinions 
arranged to engage the bevel gears on the stem nuts. The stands 
which carry the stem nuts are equipped with hand operating mech- 
anism, arranged to be disconnected when the gate is operated elec- 
trically. The gates are equipped with automatic control ‘devices, 
consisting of a limit switch geared to one of the gate stems and a float 
switch actuated by the water in the pipe. The action of the control 
i8 as follows, the gate being closed and the pipe line empty : The gate 
motor switch is closed at the power house, which starts the motor 
and begins opening the gate. When the gate has opened a sufficient 
distance to fill the pipe line in about five minutes, the limit switch 
opens the circuit and stops the motor. The gate remains in this 
position until the pipe line is filled and the water rises in the 36 in. 
diameter air vent just below the gate, when it actuates a float switch 
and again closes the motor circuit, thereby causing the gate to be 
opened fully, when the limit switch again operates to prevent over- 
travel. The gate is closed by reversing the main switch at the power 
house which causes the motor to operate, the limit switch again 
stopping the motor when the gate has reached the closed position. 
In case the electric power should fail, the gates can be hand operated 
by two men. 

The Intake Pipe Lines.— Each of these gates is bolted to a pipe line 
10 ft. 6 in. diameter with an average length of 420 ft. The pipe lines 
are made of $ in. steel plates in courses 8 ft. long, each course being 
made of three sheets to form the circumference. The centre of each 


in three sections. After the pipe was riveted together at the plant, 
the outside was covered with a layer of re-inforced concrete to pre- 
vent rust. The pipe lines are led down to the rear of the power 
house on a uniform slope from the Spillway, and are connected to th» 
turbines in the power house through 90 deg. bends having a radius 
of 70 ft. (Fig. 1). Each of the pipe lines is arranged for attaching à 
Pitot tube testing apparatus while its unit is in service, and one pair 


of portable tubes for taking readings in planes of the pipe at 90 deg. 
from each other was supplied 


course is fitted with a 3 in. by 3 in. three-bar ring, which is also made _ 
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This is accomplished by fitting each pipe with two 6 in. saddle 
nozzle'connections located 45 deg. on each side of the vertical centre 
line of;pipe. From these connections there are two Pitot tube sup- 
ports placed across the pipe at right angles to each other with their 
thin sections pointing in the direction of the flow of water and fitted 
with’ guides for the Pitot tubes. These supports are bolted in the 
pipes and, while they are intended to remain permanentiy in the 
pipe, if.desired they can,te rcmoved very readily. Each 6 in. outlet 
on the pipe is closed by a gate valve with tongued and grooved flanges 
that match the base on the Pitot tube apparatus. Each Pitot tube 
is arranged to measure both the static and velocity heads at practi- 
cally the same point in the pipe, and readings are obtained by means 
of * U" tubes containing a coloured liquid having a specific gravity 


z 
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Beyond the general use of tile for flooring, and an interior white 
enamelled brick wainscot 14 ft. high, to relieve the coarseness of the 
walle, there is no difference in the finish of the concrete surfaces 
within and without. The dead surfaces of the concrete or stuccoed 


| walls, which will probably be improved when weathered, are further 


relieved on the exterior by the red tile roofs. The principal orna- 
mentation is on the underside of the broadly projecting cornice, 
which is broken up into panelled coffers. A number of these contain 
light outlets that cast light down on the walls and throw the struc- 
ture into strong relief at night. The large glass surfaces are attrac- 
tively broken up into smaller panes. Little wood is used anywhere, 
but for economy it is utilised in the large side frames and sash, the 
end frames and sash being of iron. The interior has for principal 


Fio, 1.—Panoramic VIEW OF GATUN Hypno-ELECTEIC INSTALLATION UNDER CONSTRUCTION, SHOWING PIPE LINES AND TURBINES ERECTED. 


of about! 1-25. Carbon tetrachloride thinned with petrol to the 


proper specific gravity and coloured red is usualiy, used for this 


One end of each U-tube is connected to tbe static, and tbe other to 
the velocity side of the Pitot tube, and the difference in height of the 
coloured liquid columns is read, from which the velocity of flow in 
the pipe is calculated. This form{of Pitot tube is very simple and 
reliable, as it does not require compressed air to keep the head within 
readable limits and, at the same time, the difference between the | 


static and velocity heads is read off directly. In order to measure - 


removed. 


H 


the flow in any pipe line, it is only necessary to bolt the Pitot tube 

base plates to the valve flanges and open the gates, when the tubes . 
can be pushed into the pipes and readings taken. When the test | 
is completed, the Pitot tubes are withdrawn until they clear the | 
gates; then the valves are closed, and the apparatus can be; 


| 
{THE Gatun Hypro-ELEcTRIC STATION BUILDING. | 
| 


The; principal buildings connected with the actual operation of 
the canal are the hydro-electric station at Gatun Spillway ;! the | 
gate control house at the spillway; the four sub-stations of the | 
transmission systcm at Gatun, Miraflcres, Cristobal and Balboa; 
and the three lock control houses. — All these structures are designed 
along simple lines in! harmony with the unbroken surfaces of con- 
crete of the adjacent engineering works, and for the same reason are 
devoid of all mcdelled ornament; the plain wall surfaces are relieved 
only by the restrained mouldings of the bases and cornices, and 
architraves bounding,the openings. This has the effect of enlarging 
the scale or apparent size of the buildings, though they appear 
dwarfed by their proximity to the large masses of concrete. The 
hydro-electric station measures 61 ft. by 137 ft., and has an extreme 
height of 74 ft. The building is designed on the unit, principle, to 


admit of future extension, and consists of a single room open to the 


are of poured concrete, 30 in. thick to the level of the crane rails, 
near the cornice. The exterior overhang of the main roof is 13 ft. 2in. 
and that of the monitor roof 4 ft. 8 in., the exceedingly large pro- 


TS zone as a ehelier from tropical rains. as well as from the heat of 


roof, exposing the trusses upon which is laid the reinforced concrete 
roof alab, which, in turn, receives the red Spanish tiles. The walls 


Jections having been'generally adopted for all the permanent buildings 


elevations—namely, a pit for the three 2,500 k.v.a. hydro-electric 
turbines, & main floor, and two galleries. 
area of over 2,100 sq. ft., is located 6 ft. below the level of the main 
floor and is reached by iron stairways descending alongside the 
turbines. 
the north side, and to the air compressor and oil pump compart- 
ments at the ends. 
which is both attractive and cleanly. 


The turbine pit, with an 


From the pit, other stairs lead down to the storeroom on 


The pit is lined with white enamelled brick, 
The 14 ft. wainscot extends 


Fig. 2.—View InsipE STATION SHOWING THE THREE 2,000 xw. Units. 


from the main floor up to the first gallery elevation on the south wall 
of the pit. 
reached by stairs from the latter, are toilets in the south-east corner 
of the building, giving separate accommodations for white and 
coloured employcs. 
similar to the turbine pit, and the rooms are equipp:d with n >cern 


Intermeciate between the pit and the main floor, and 


The walls are treated in enamelled brick, 


sun, fixtures and separate shower compartments. 
i 
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The main floor divides into two parts, one being partitioned off 
and[devoted to the use of the electrical equipment, and the other 
forming an uninterrupted passage on the longitudinal axis of the 
building terminating with two large entrance doors at either end. 
Easy access to railway cars is afforded by means of a track which 
enters this floor from grade through the north-west door, thus giving 
every facility for handling heavy machinery by the 30-ton electric 
crane running the length of the building overhead. Concrete stair- 
ways at either end of the building gives access to the mezzanine and 
second galleries, which are devoted to the switchboards, oil switch 
compartments, reactance coils and other electrical equipment. Two 
such galleries extend the entire length of the station on the north- 
east side, and in the south corner are superimposed two smaller ones 
used as a machine shop and an office respectively. The sash in the 
large side wall windows are operated in sections by a hand-gear 


system, and the continuous bottom hinged sash in the roof monitor 
are operated by motors. 


THE THREE FRANCIS TURBINES. 


The three 2,000 kw. main generating units shown in Figs. 2 and 4 
in the hydro-electric station are each driven by a special 50 in. vertical 
single runner Francis turbine (Fig. 3) manufactured by the Pelton 
Water Wheel Company. Each turbine has a maximum capacity of 
3,600 H.P. when operating under an effective head of 75 ft., and at a 


Fic, 3.—View or 3,600 H.P. Francis TURBINE 


normal turning speed of 250 revs. per min. The turbines are located 
at such a height that the centre of the runners is 20 ft. above tail 
water. The water is discharged through steel-lined concrete draft 
tubes, which are 71 in. diameter at the discharge from the runners, 
and incrcase to an elliptical section of 9 ft. by 17 ft. at the outlets, 
which are horizontal. there being a 90 deg. bend in the tube. The 
linings are made of } in. steel plates, which were fitted together in 
the shop and shipped knocked down. 

The turbines are of the spiral case type, and are fitted with heavy 
cast-iron distance rings which carry the generators. The weight 
of the revolving parts of each generator and turbine is carried on a 
roller thrust-bearing mounted on top of the generator. The turbine 
is so designed that the runner exerts an upward thrust of 20,000 Ib. 
when working at full capacity. thereby relieving the thrust bearing 
of that amount of load. Oil for the thrust bearing is supplied by a 
small pump geared to the main turbine shaft, and a tank is provided 
below the pump to receive the overflow from the bearing. In this 
wav a constant circulation of oil is maintained. As this oil returns 
to the suction tank, it passes through the lower guide bearing on the 
main shaft and lubricates it. The runners of the turbines are made 
of a special bronze aad weigh approximately 7,000 lb. each. They 
are bored taper and held in place on the lower end of the shaft by 
means of bronze nuts. The surfaces of the runner vanes are all hand 
finished to reduce hydraulic losses. 


7 Governors.—The speed of the turbines is controlled by Pelton 
oil pressure governors, which are mounted on the distance rings, and 
are driven by bevel gearing from the main shaft. "Tachometers are 
mounted above the governors on supports bolted to the distance 
rings. The tachometers are directly connected to the governor heads. 
The governors are fitted with small electric motors for varying the 
speed of the main units for synchronising purposes, and'a device is 
provided on each governor for varying the permanent drop in'spsed 
from no-load to full-load. This can be adjusted for]any variation 
from 5 per cent. drop to absolutely constant speed from friction load 
to maximum load. The governors are also fitted with hand-control 
mechanism for adjusting the gates independent of the oil pressure. 
The wicket gates for controlling the supply of water to}the runner 
of the turbines are steel castings with hand-finished surfaces. Each 
gate has its pivot stem extended upward through a packing gland, 
and is fitted with an"operating lever. All gate levers are con- 
nected to the gate ring by means of bronze links, and the gate ring 
is connected to the governor rockshaft. All regulating mecha- 
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Fic. 4.—Cross SECTION THROUGH TURBINE, GENERATOR 
AND EXCITER. 


nism is, therefore, outside the turbine case, except the gates them- 
selves. "The water passages on each side of the gates are provided 
with renewable rolled stcel wearing plates. The pressure oil for 
actuating the governors is supplied by two Pelton rotary pumping 
units, driven by 10 H.P. alternating-current motors at a speed of 
375 revs. per min., each pump being capable of supplying the 
governors on all three units. "The governors work on an open system. 
there being no vacuum chambers used. The discharge oil from the 
governors is led into oil sump tanks, from which it passes into the 
suction of the pumps. Each oil pump is connected to a steel pres- 
sure oil receiver with an air space above the oil. The oil sump tanks 
and pipe connections are installed in duplicate, and valves are pro- 
vided to enable one set to be cleaned while the other is in service. . 


GENERATORS AND DIRECT CONNECTED EXCITEBS. 


The three main generating units are of the vertical revolving field 
type, each being provided with a direct connected exciter. The 
generators are of the General Electric Company manufacture and are 
three phase, 25 cycle, with a guaranteed continuous capacity of 
2,000 kw. at 0-8 power factor, 2.200 volts, 250 revs. per,min., and 
with an overload rating of 2,500 kw. at 0-8 power factor for two hours. 
The exciters are of 50 kw. capacity at 125 volts, each capable of 
furnishing exciting current for two generators under maximum 
guaranteed load. Each unit, generator and exciter, weighs approxi- 
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mately 65 tons. The generators are carried on heavy cast iron | ~ Provision is made for securing the magnet frame of tbe exciter to 


- distance rings furnished by the Pelton Water Wheel Company, the | the revolving element of the generator, so that the complete rotating 


stationary armatures being bolted to these rings. The thrust and | element, together with the exciter frame, is raised at once in dis- 
upper guide bearing support consists of a very rigid iron casting, | assembling. For inspection of the roller bearing, it is necessary 
bolted to the top of the stationary armature. tt simply to remove a speed limiting switch from the top of the shaft 

The thrust bearings are of the roller type, manufactured by the | and the upper half of the bearing housing. There are two guide 
Standard Roller Bearing Company, Philadelphia. These bearings | bearings, one immediately below the thrust bearing, furnished with 
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Fig. 5.—DIAGRAM OF CONNECTIONS IN QATUN POWER STATION. 


carry the weight of the complete revolving element, consisting of | the generator, and the other above the water wheel, furnished by the 


the generator field, exciter armature and turbine runner, which are | water wheel builder. The arrangement of the complete unit is 


mounted in this order on a one-piece shaft. The weight thus | shown clearly in the cross sectional view. 
suspended is 32 tons. The exciter magnetsframe is supported by The generators, under official tests, showed an efficiency of 95-1 per 


cent. at 2,000 kw., 0-8 power factor; 94-3 per cent. at 1,500 kw., 
0-8 power factor; and 92-6 per cent. at 1,000 kw., 0-8 power factor. 
The guaranteed temperature rises of 40°C. above room temperature 
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Fia, 6.—Vigw 02 2,2)) vonr A.C. [N5TrTRUMENT AND CoNTRƏL BARD FiG. 7.— ARRANGEMENT OF SWITCHING APPARATUS. 


lugs cast on the stationary armature of the main generator. The ' (of 25°C.) under continuous operation at full load, and 55°C. rise 
exciter is readily accessible through large holes in the distance ring, a ; after two hours’ run at 25 per cent. overload, were met with an ample 
platform being provided inside the ring from which the exciter | margin. All of the apparatus was subjected to the most rigid and 
commutator and generator collector rings may be reached. , minute inspection during manufacture by representatives of the 
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Isthmian Canal Commission. The insulation of all windings was 
made moisture proof on account of the extreme climatic conditions on 
the isthmus. The revolving field was given a running test at twice 
normal speed in the testing pit at the factory provided for this special 
purpose. 

Current limiting reactances were provided to give 5 per cent. 
reactive drop, at 2,500 k.v.a., 2,200 volts, 3 phase, 25 cycle. While 
the generator windings are sufficiently rigid to stand the strain of a 
short circuit under full load, these reactances will reduce the shock on 
the windings, and will also serve to render the operation of synchronis- 
ing the machine easier and safe. 

In addition to the direct connected exciters, two motor driven 
exciters are supplied. These consist of a 100 kw., 125 volt, 500 revs. 
per min. generator, direct connected to a 150 H.P., 2,200-volt, 25-cycle 
squirrel cage type induction motor. They are mounted on a common 
base plate and provided with three bearings. These exciters can 
also be used for charging the control battery. 


DISTRIBUTION SCHEME, 

On account of the great distance, the current is transmitted at a 
voltage of 44,000 from the power stations to both ends of the canal. 
The step-up transformers are, however, not located in the power 
plants, but in sub-stations in their vicinities ; therefore, the power 
plants generate and distribute only 2,200 volt current. The system 
of connection throughout (shown in Fig. 5) employs the double 'bus, 
double switch scheme, with provision for disconnecting any oil 
switch for cleaning or repairs without interrupting the circuit. 


Fic. 8.—INTERIOR View or 2,200 voLT A.C. INSTRUMENT AND 
CONTROL BOARD. 


This system was naturally selected for this station because it was 


considered the most flexible for the requirement cf uninterrupted 


service, Which the engineers of the Isthmian Canal Commission have 


so carefully considered, though without superfluous complications. 


INSTRUMENT AND CONTROL BOARD. 


The main switchboard is of the bi nch-board tv pe, with vertical 
rear board for relays, watthour meters, graphic instruments and the 
control battery equipment. The switchboard and all control 
apparatus were built by the General Electric Co. The space 
between the front and the rear boards is enclosed by grille work with 
doors at both ends, as can be seen in Fig. 6, and a metal moulding 
extending along the floor and the top of the beard gives a finished 
On the top of the switchboard is a second 
story. for the electrically controlled generator and exciter rheostats, 
accessible by means of a ladder inside the structure. The arrange- 
ment is illustrated in Fig. 7. The first panel from the left in the 
bench board controls the exciters, the next three the generators, 
and the remaining four the 24 feeder circuits. The system of 
connection 1s represented by dummy "buses of polished copper 
on top of the bench. The interior view of the bench board, Fig. G. 
shows the arrangement of operating "buses and fuses, potential 
‘buses, instrument resistances, and the channel iron risers, with 
distributing tubes, which carry the instrument and controi leads to 


appearance to the whole. 


their points of connection on the board. A generator voltage regu- 
lator, transferakle to either of the two sets of ‘buses, is installed on a. 
separate pedestal, which also carries the synchronism indicators and 
clock. 

Exciter Board.—As mentioned above, the exciters are controlled 
from the bench board, but the electrically-operated exciter switches 
and field switches are mounted on a separate board located so as to 
make the exciter connections as short as possible. This arrangement 
eliminates the exciter "buses and the main connections from the- 


control board, but leaves the control of the whole equipment in the: 
hands of the operator. 4 


Bus and Switch. Compartments.—The 'bus and switch compart- 
ments are located on two galleries. On the upper gallery are located' 
the control board near the end of the station that may be extended, 
the generator reactances, compartment for generator, current and 
potential transformers, and the generator oil switches. From the- 
oil switches, connections are made through the floor to the 'buses on 
the gallery below, on which gallery are also the feeder oil switches, 
and the compartment for the instrument transformers and cable 
bells. On the main floor just below this gallery is the cable vault. 
with racks for the feeder cables. All compartments are built of 
concrete with flameproof doors. The 'buses and connections are: 


Fic. ¥.—ViEW OF TRIPLE POLE SINGLE THROW 2,900 VoLT 300 AMPERE 
Om SWITCH. 


made of solid copper rods of sufficient size to give a rigid construction 
even where the current is very small. After installation, the ‘buses 
and connections and all joints are heavily insulated with varnished 
cambric to make them perfectly safe. 

All 2.200-volt oil switches, one of which is illustrated in ! ig. 9, are 
solenoid operated, and are provided with mechanism for disconnect- 
ing them easily for cleaning or repairs, so arranged that the live parte 
are completely covered. For the hand-operated switches, a pipe 
framework supports vertical metal guides which carry the oil-switch 
operating mechaniem and slate base forming a section of the switch- 
board panel. On the guides a lever and toggle mechanism is mounted, 
by which the oil switch and slate base may be raised and lowered. 
Above the oil switch and mounted on the pipe framework a stationary 
cast-iron base carries the disconnecting switch studs and insulators. 
The high-tension leads run to the tops of the disconnecting switch 
studs, and the bottom of each stud is equippcd with contact fingers. 
On the top of each oil switch stud is mounted a contact blade. When 
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of the disconnecting switch studs, which thus in the closed position 
form extensions cf the oil switch studs. The disconnectirg switch 
contacts are surrounded by insulating shields which prevent acci- 
dental contact. When the oil switch is lowered, it is completely 
isolated frcm the circuit. When the oil switch is raised, it always 
goes to a fixed height where it is latched. An interlock prevents the 


the oil switch is raised, these blades engage the contacts on the botton `. 
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oil switch from being raised or lowered unless its contacts are open, 
precluding the circuit being closed or opened by the disconnecting 
switch. In some instances another interlock makes two single-throw 
switches a double-throw switch and prevents both switches being 
closed at the same time. 

For solenoid operated switches, the same form of disconnecting 
switch is used; but the solenoid is stationary, and the connecting 
mechanism to the oil switch has a vertical slotted link that allows 
the oil switch to be raised and lowered without being disconnected 
from the solenoid mechanism. A mechanical interlock prevents 
raising or lowering an oil switch while in the closed position. 

The complete hydraulic equipment for this installation, including 
the racks, headgates, pipelines, Pitot tube testing apparatus, turbines, 
governors and oil pumping units, was designed and built by 
the Pelton Waterwheel Co ; and all the electrical apparatus, 
including the generators, switchboards, transformers, headgute 
motors, limit switches, float switches, accessories and motors for 
driving the oil pumps, was designed and built by the General Electric 
Co. The details of design and manufacture of all this appa- 
ratus were subject to the approval of the Isthmian Canal Com- 
mission’s engineers. The shipping weight of the material furnished 
by the Pelton Waterwheel Co., including the auxiliary electrical 
apparatus purchased by them from the Genera] Electric Co., was 
approximately 1,000 tons. 


THE LJUNGSTROM TURBINE. 


BY DR. J. MORROW. 


| high efficiency, satisfactory working with superheated steam, 


and small size for a given output. 

In Fig. 1 a general view of the turbine and electrical gene- 
rators is represented. The turbine is in the centre and its 
small size is at once apparent. The generators, of which two 
are required, are at each end of the turbine and are directly 
coupled to it. These generators rotate in opposite directions 
and are electrically connected so that the speed of rotation 
will be the same in each. 

In the ordinary parallel flow Parsons reaction turbine the 
steam exerts upon the fixed blades a force similar to that 
which, in the case of the moving blades, is the driving force of 
the turbine. It was early recognised that it would be possible 
to utilize this force to make the casing rotate in a direction 
opposite to that of the rotor. It should be clearly understood, 
however, that the carrying out of this idea would not involve 
the doubling of the horse-power of the turbine for the same 
consumption of steam. Any modern form of turbine already : 
abstracts from the steam a very large proportion of its avail- . 
able energy, and converts it into useful work; the object of 
improvements in design, except in so far as they relate to 
general utility and convenience, is simply to reduce the losses 
which are necessarily associated with this conversion into useful 
work. 

Fig. 2 is a simple velocity diagram. AB represents the 
velocity of the steam issuing from a row of blades, this velocity 
being measured relatively to the blades which are moving 
with a velocity BC. The absolute velocity of the steam is 


The Ljungstróm steam turbine is a radial flow turbine of the | e al | the. 
reaction type. It differs from other reaction turbines in that | represented by AC, and it will be seen that this is in such a 
the alternate rows, or rings, of blades move in opposite direc- ! direction that the steam may ent-r readily into the spaces 


= 


between the fixed blades of the succeeding row. Now suppose 
| AB were doubled as shown by AF; then, if FD were made 
equal to BC, AD would be the absolute velocity of the steam. 
Instead of having a row of flxed blades, we may now substitute 
a row moving with the same velocity but in the opposite 
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Fic. 2:—VELocity DIAGRAM. 


direction to the first; the velocity of the steam relatively to 
this moving row will be AE (DE being equal to FD), and the 
steam will now be enabled to glide into this second moving 
row without shock. Since the velocity of the steam relatively 
to the blades has been doubled, the force exerted will be 
doubled, and, therefore, for the same speed of rotation twice 


tions. Many novel features in design are thus called for, and 
the success which has been attained by recent examples of the 
type has drawn attention to its capabilities as an extremely 
economical method of generating power for electrical purposes. 

Briefly it may be said that in the Ljungstrém turbine pro- 
munence 1s given to three very important factors, namely, 
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as much work. will be done in each row. Moreover, instead of 
having one idle or fixed row, we now have work done on both the 
rows under consideration. It thus transpires that for the same 
linear speed of blades, four times as much work is obtained in 
the two moving rows as could be done with the alternate fixed 
and moving row arrangement ; and hence only one-quarter 
the number of rows will be required to utilise the whole avail- 
able energy of the steam. It will readily be admitted that 
this constitutes a great advantage. The frictional losses 
between steam and blades will be much the same as before, as, 
although the number of rows is reduced, the relative velocity 
is doubled. 'The losses due to shock, eddies and interference 
may, however, be greatly reduced as there are only one-quarter 
the number of places at which steam enters or leaves the blades. 
In the Ljungstróm turbine this principle of rows of blades 
moving in opposite directions has been successfully incorporated. 

The Ljungstróm is, however, a radial flow turbine. During 
the early development of the Parsons turbine several machines 
of the radial flow tvpe were constructed. The cylindrical casing 
was divided into compartments, and the moving blades were 
carried on one side of each of a number of wheels or discs 
mounted on the rotor shaft. Five to seven of such discs were 
employed and a large number of rings of blades were attached 
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Ljungstróm turbine, the 
discs D,, D, carrying alternate rows of blades, the running 


dummy discs E, E, the stationary dummy discs H. H, the side - 
cases or discs M, M, the shafts Z, Z, the alternator spindles §, S,- 


with their bearings, and the main casting PP. 


The steam pipe is divided by a breeches piece, the ends of 
which are seen at A, A. The steam thus enters the annular. 


spaces B, B in the side cases. From B, B the steam passes 
through holes C, C in the rotors to the centre of the turbine, 


whence it enters the blading, shown between the discs D,, D,,- 
The space L,. 


and passes outwards to the circumference. 
which the steam thus reaches, is in communication with the 
condenser. In the machine described, which is of 1,000 kw. 
capacity, and runs at 3,000 revs. per min., therc are 42 rings of 
blades, and in the drawing these are numbered consecutively 


from 1 to 42. The odd numbered rings are attached to the- 


disc D, and turn in one direction, whilst the even numbers are 
attached to D, and turn in the opposite direction. The blades 


D» of the Parsons type, but have a closer circumferential 


pitch than is usual in ordinary practice. It will be observed 


that the length of blade decreases until the ninth ring is reached; - 


from the ninth to the nineteenth it is practically constant, 
after which it increases continuously. The"cylindrical area 


y——— PPP » itat 


Fic. 3.— LONGITUDINAL HaLr-sECTION OF TURBINE, 


to each dise. Steam passed between the blades from the 
centre of the first disc outwards to the circumference ; passing 
over the edges of this disc it was then conveved to the centre 
again from whence it operated on the blades of the succeeding 
disc in à similar manner, and so on. Fixed and moving rings 
of blades occurred alternately. It was found difficult with these 
turbines to allow accurately for the changes due to the expansion 
and distortion of the metal when heated, and it was therefore 
necessary to leave large clearances at the tips of the blades. 

The great reduction in the number of rings of blades in the 
Ljungström turbine, rendered possible by the adoption of the 
contra-rotation principle, enables the available energy to be 
abstracted from the steam in a single compartment. The 
steam is supplied to the centre, passes through the blades to the 
circumference, and is then at once discharged to the condenser. 
The simplification thus brought about makes a highly efficient 
radial flow reaction turbine possible, but even then considerable 
care and ingenuity has to be exercised in order to reduce as fa 
as possible all distortion and leakage effects. 

Fig. 3 is a longitudinal cross-section of one-half of another 


| through which the steam has to pass is, however, proportional 
! to the product of the blade length and the radius of the ring, 
and this area is about 73 sq. cm. at the outlet edge of the first 
ring, and 158 sq. em. at the corresponding edge of the last 
ring. Its minimum value occurs at the ninth ring, where 1t 18 
about 57 sq. cm. Thus the passageway or channel through 
which the steam has to pass is at first convergent and then 
divergent. This is in accordance with the well-known principle 
that the velocity of the steam should be allowed to increase 1n 
proportion to the velocity of the blades, which in this case 1s 
proportional to the diameter of the ring. In other words, the 
product of the cylindrical area and the diameter is a quantity 
which continuously increases, as the steam expands, from the 
first to the last ring of blades. "D 
Between the fixed and moving parts labyrinth packirg 1s 
required to prevent leakage of steam direct to the exhaust. 
This is shown on each side of the turbine between the discs E 
and H. The discs EE are attached respectively to the main 
dises D, and D,, whilst H, H are fixed to the stationary cases 


M, M. This arrangement corresponds to the dummy pistons | 


chief features of which are the ‘main 
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Tests of 1,000 kw. Ljungström Steam Turbine. 


MM AGLI —————— | l | 2 | 3 | 
Revolutions per minute .................. Tc | 3,000 3,000 3,010 
Total load on generators, kilowatts.................. E ux UnE et , 972 788 480 
Total load on turbine, brake-horse-power ...................... eres. | 1,405 1,150 723 
Steam pressure before governor valve, lbs. per sq. in. (gauge) ... 162 164 167 
Steam pressure after governor valve, lbs. per sq. in. (gauge)...... 130 104 07 
Steam temperature before governor valve, °F. ..........,............. 667 668 675 
Steam temperature after governor valve, °F. ........................ 664 662 663 
Superheat before governor valve, CF .......:.scccscescescscvereeesceceaes 297 297 302 
Superheat after governor valve, °F. ................. eene 310 323 351 
Abs. pressure in exhaust branch, in. of Hg. .......................... 1-34 1-25 1-1 
Abs. pressure in condenser, in. of Hg. .................... TATE 1-25 1-16. 1-1 
Temperature of condensed steam in measuring tanks, °F. ......... 56-0 55-4 54-0 
Temperature of cooling-water inlet, °F. ...................... sees. ; iis — 
Temperature of cooling-water outlet, °F. .................... eeeees. as 

Temperature of oil from bearings ................... eere n ais e 

Steam condensed, Ibs. per hour ....................... eene 11,144 9,276 6,184 
Leakage from glands, lbs. per hour......................... eee 67 51 40 
Total steam per kilowatt-hour, lbs.....................eee eene | 11:555 11:85 12-98 
Total steam per brake-horse-power per hour, lbs. .................. 8-00 8:13 8-61 
Efficiency ratio, taking steam as in front of throttle valve, 95...... 747 727 07-7 
Efficiency ratio, taking steam as after throttle valve, 95 ......... 76-9 78:6 76-4 


and cylinders in Parsons’ turbines, and is such that, on each of 
the rotating parts, the pressure of the steam on the back 
balances that on the face to which the blades are attached. 

The gland packings to prevent the escape of steam along the 
shafts to the atmosphere are shown at F, F that on the right 
being seen 1n section. ZZ are the extremities of the turbine 
shafts to which the alternator spindles are coupled. 


The methods adopted to minimise the flow of heat by con-' 


duction and to reduce distortion are especially interesting. 
Each ring of blades is attached to its disc by means of a steel 
ring of double bulb-headed section. A reference to the dia- 
gram will show that the moving dummy discs are attached to 
the main discs, the stationary dummies to the fixed facing, and 
the side cases to the main casting, by similar bulb-headed rings. 
The stationary and running dummies are practically identical 
and designed so that they will heat equally and have no relative 
displacement due to expansion. In the example illustrated 
the main discs D, and D, are each built up of three distinct 
annular discs connected together by double bulb rings. The 
flow of heat from the inner to the outer portions of these com- 
posite discs is thus reduced to a minimum. : 

It should be noted that the whole of the turbine is surrounded 
by exhaust space and that thus, without the use of lagging, 
radiation losses are minimised and the atmosphere in the 
neighbourhood of the machine is remarkably cool. The steam 
pipes pass through the exhaust space, but as each pipe is here 
surrounded by a thin steel jacket enclosing an air space the 
loss of heat will be small. The only external parts of the 
turbine which are in contact with live steam at thelr inner 
surfaces are the small portions of the side cases seen at K, K, 
and these are lagged and protected by sheet metal as shown in 
the figure. 

With regard to the materials of which the various parts are 
composed, great attention is paid to the requirements necessary 
for the successful use of superheated steam. The packings, 
dummies, main discs and blading systems are all of nickel steel. 
, In the turbine proper there is not a single bolted joint sub- 
Jected to high-pressure steam. 

When the turbine is required to take an overload, steam is 
allowed to enter the blading by means of the holes N, N in the 
discs, the first 19 rings being thus short-circuited. 

The following particulars are from tests made in Sweden by 
an independent committee of Swedish engineers on a 1,000 kw. 
set, which is now installed in the station of the North Metro- 
politan Company at Willesden. The full load trials gave a 
remarkably low steam consumption, the total steam per kilo- 
watt-hour being only slightly over 11} 1b., and the steam per 
brake-horse-power of the turbine about 8 lb. per hour. The 
favourable economy at lower loads should also be noted. 


Ljungstróm turbines are the invention of Mr. Birger Ljung- 


stróm, of Stockholm, and are manufactured in this country by 
the Brush Electrical Engineering Co., at Loughborough. | As, 
there are many features on which we have not been able to 


~ 


| touch in this article, we cannot conclude without summarising 


the chief points of advantage which the Brush Company claims 


| for these turbines. They are: Minimum weight and space ; 


independence of high temperatures; small leakage between 
stationary and moving parts combined with safe running ; 
turbine and generator self-contained with condensing plant, 
therefore no special foundation required ; high sum of velo- 
city-squares—that is, high blade efficiency combined with 


! small dimensions ; reduced losses from leakage and radiation ; 


reduced losses 1n exhaust steam ; reduced losses due to ventila- 
tion and skin friction ; and capacity for using highly super- 
heated steam economically without reduction in working safety. 

Whilst the Ljungstróm turbine has hitherto been emploved 
solely for land work and is unsuitable for the direct operation of 
the propellers of ships, the increasing employment of mecha- 
nical gearing and of electrical drives between the turbines and 
propellers opens up for it a sphere of usefulness in marine work. 


PHYSICAL SOCIETY. 


At the meeting held on June 12, 1914, at the Imperial College of 
Science, Prof. T. MaTHer, F.R.S., Vice-President, in the chair, a 
Paper entitled | 


* Note on the Connection between the Method of Least Squares 
and the Fourier Method of Calculating the Coefficients of a 
Trigonometrical Series to represent a given Function or 
Series of Observations," 

by Prof. C. H. Lers, F.R.S., was taken as read in the absence of the 

author. 

In view of the number of alternative methods which have been 
suggested for calculating the coefficients of the terms of a Fourier 
series to represent a number of observations of a variable quantity, 
the author points out that the Fourier method gives the most prob- 
able values of the coefficients, since it makes the sum of the squares of 
the errors at the points of observation a minimum. 

Dr. C. CHREE mentioned that the method was dealt with in Tait's 
“ Natural Philosophy," but no proof was given. Prof. Lees had supplied 
the proof, and the Paper was of interest on that account.  . 

Dr. W. WiLson (communicated remarks) said: Prof. Lees deals with a 
function f(x) of period l, whose values are given in the whole interval 
from 0 to l. In this case the validity and uniqueness of the Fourier 
expansion (provided f(x) is subject to certain restrictions) have been 
demonstrated with complete rigour (Dirichlet, '' Collected Works,” 
Vol I., pp. 133-160; and G. Cantor, “ Journal für Mathematik," 
LXXIL). It seems to me, therefore, that there is no question of the 
reliability of the Fourier coeflicients, and the fact that the method of 
least squares leads to the usual Fourier expressions for the cocflicients 
contirms the reliability of this method rather than that of the Fourier 
coefficients themselves. 

A Paper entitled | 
* A Magnetograph for Measuring Variations in the Horizontal 

| Intensity of the Earth's Magnetic Field " 

was read by Mr. F. E. SMITH, ; em 

In the case of unifilar instruments for recording variations in H, if 
8 is the angle which the magnetic system makes with the. magnetic 


E 


-e — = mm 


- 
PE dili 


-Á e a 


om 


530 THE ELECTRICIAN, JULY 3, 1914. 


meridian, M the moment of the magnet, and H the horizontal inten- 
sity of the earth’s field, equilibrium results when MH sin 0— T$, 
where $ is the torsion on the fibre and T is a constant. In the 
instrument described @ may be made great or small, but high sensi- 
tiveness is secured by making @ great. The magnet system is sup- 
ported by a quartz fibre, and critically a periodic damping is obtained 
by means of an aluminium vane and two parallel damping plates. 
To diminish the sensitiveness the effective length of the fibre may be 
reduced. The general usefulness of the instrument is illustrated by 
photographic records, which show the instrumental peculiarities to 
be very small, and indicate that unless the system is aperiodic in- 
creased difficulty must result in the interpretation of the records. 
An over-damped system responds but slightly to rapid pulsations in 
H, but follows the slow changes which are common all over the world. 
The general sensitiveness of the records is about 3 mm. for a change 
in H of 0-00001 C.G.S. unit, but one record shows a displacement of 
8 mm. for such a change. 


Dr. CHREE thought the instrument ingenious and likely to be ve 
useful for the purpose for which he understood it was primarily intended, 
viz., the observation of the disturbances produced at the National 
FUNDA Laboratory by existing and prospective electrical tramways and 
railways. There were various features in the existing disturbances 
whose investigation seemed likely to be of interest and to the public 
advantage. There were also certain natural phenomena, for example, 
“ pulsations,” or small oscillations of magnetic force, for whose investi- 
gation the instrument from its great sensitiveness seemed well adapted, 
only for such purposes it would have to be set up at some station, such as 
Eskdalemuir, remote from London or any other large centre of electrical 
industry. There were, however, two features, viz., the somewhat rapid 
variation of scale value across the sheet, and the fact that the instrument 
responded sensibly to changes of declination as well as horizontal force, 
which, he thought, stood somewhat in the way of its employment for 
ordinary observatory purposes. 

Mr. R. S. WHIPPLE asked whether the author had considered the ad- 
visability of flashing a spot of light across the sheet to give the time scale, 
as was done at Potsdam. 

Mr. C. W.S. CBAWLEY considered the tramways were a great nuisance 
to magnetic observers. He had gone a good deal further in sensitiveness 
than the author, and even when situated 16 miles from the nearest tram- 
ways he had found them very troublesome. The little kick in the middle 
of the disturbance which Mr. Smith thought might be an instrumental 
error had often been noticed by him, and was a definite phenomenon in 
no way due to the instrument. 

Prof. T. MATHER asked if the author had tried using the finest quartz 
fibre which he could handle. It appeared that the instrument took two 
or three seconds to attain its final position. If a finer fibre were used, a 
lighter and quicker magnetic system could be employed. 

The AUTHOR, in reply, agreed with the remarks of Dr. Chree. He had 
thought it would be interesting to set up an instrument to detect very 
small pulsations, such as might occur during solar eclipses, while neg. 
lecting the larger ordinary disturbances. He admitted that the variation 
of sensitiveness across the sheet would be a disadvantage to an ordinary 
observatory assistant, but it gave him no trouble whatever. In reply to 
Mr. Whipple, he had already started to employ the flash of light method 
for the time scale. In reply to Prof. Mather, there was no doubt that the 
system could be made a good deal lighter if it were desired to measure 
very sudden disturbances lasting only a few seconds. 


A Paper entitled 
“The Atomic Weight of Copper by Electrolysis ”’ 


was read by Mr. ALBERT G. SHRIMPTON. 
Four copper cells separating two silver cells were run in series. 
The areas of the four copper cathodes increased from 10 to 50 s.cs. 
By plotting the weights of the copper deposits against the corre- 
sponding areas of the cathodes, and extrapolating to zero area, the 
weight of the deposit is corrected for under experimental] conditions. 
i corrected weight of Cu 


The atomic weight of copper = x 107-88 x 2. 


mean weight of Ag 
The mean atomic weight for 10 determinations — 63-563, with a 
mean error of +0003. Toobtain a uniform coherent deposit of pure 
metal the following points were considered :— 


l. Cylindrical cells with stationary and rotating cathodes were 
used. 

2. The cathode current density must be kept below a certain 
limiting value to prevent the formation of non-coherent deposits, due 
to secondary deposition. This was found to depend upon the 
geometry of the cell, the concentration of the electrolyte, the pre- 
sence of acid and other impurities, the addition of a porous pot and 
the rate of revolution of the cathode. Formule are given by which 
the limiting cathode current density can be found for all conditions of 
the cell for Cu, Ag, Au and Zn. 

3. To prevent the formation of loose crystalline clusters the 
current density must also be kept below a certain value depending 
upon the weight to be deposited. (Formulz are given.) 


Mr. F. E. Sirs congratulated the author on the results of his work. 
He appeared to have triumphed over many difficulties, and for his par- 
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ticular purpose had converted the copper voltameter from an instrument 
of error into an instrument of precision. In future work he hoped that 
Mr. Shrimpton would avoid the use of common porous pots. The 

might produce trouble, and were not necessary, as all voltameter work 
could now be carried out without the introduction of any medium 
between anode and cathode. He should be pleased to give Mr. Shrimp- 
ton full particulars. The statement respecting deposition of hydrogen 
was, he thought, incorrect. It was not logical to assume that hydrogen 
ions were first deposited because of the lack of copper in the neighbour. 
hood of the cathode, and then to state that as soon as they were deposited 
they went into solution again, and in doing so displaced copper from the 
solution. "With regard to crystalline growths at the bottom of the 
cathode, he believed these were due to the high current density at the 
base due to the passage of the current through the liquid descending from 
the anode. There was also a possibility that the electrolyte was not 
quite pure. In the silver voltameter he had obtained striated deposits 
with impure electrolytes, but not with pure solutions. Mr. Shrimpton 
also stated that silver deposits from acidified solutions were normal; 
this was not his experience, nor that of other investigators. He believed 
the deposit to be less in mass when the electrolyte was acid. A rather 
important question arose with regard to any Cu,So, which might be 
formed in the cathode space. Richards (who also extrapolated to zero 
area, as Mr. Shrimpton had done) remarked in his Paper: ‘‘ A value ob- 
tained in this way must correspond to a deposit of copper slightly too 
great; for the mode of correction (t.e., extrapolation to zero area) does 
not take account of the growing, although slight, presence of cuprous 
salts.” Mr. Shrimpton said the extrapolation to zero area covered this 
case. The speaker thought the point was one that should be settled. 


Of course, when one reduced the area the current density at the cathode: 


was increased, and so also was the fall of potential near the cathode ;: 
this might have some influence. 

Dr. J. H. Vincent mentioned that after working out the conditions: 
necessary for satisfactory results, the author had performed the 10 
determinations quoted in the Paper straight away, no results being 
rejected. As they all came within 1 part in 6,000 of the mean there 
appeared to be no doubt that the correct conditions for satisfactory 
working had been obtained. 

Dr. S. W. J. SurrH thought the author's views on secondary deposi- 
tion could not be correct as they stood, although it was conceivable that. 
sudden variations in the surface concentration of the copper sulphate, 
due to irregularities of convection, might make it possible for hydrogen 


to be deposited at one moment and to go into solution again at the next. . 


Non-coherent deposits could be explained without invoking the aid of 
hydrogen. He thought the author's empirical conclusion, that the 


limiting current density depends upon the concentration of non-ionised 
molecules, had some theoretical support. 


A Paper entitled “ Note on an Improvement in the Einthoven 
String Galvanometer," by Mr. W. H. APTHORPE, was taken as read. 


WILLIAMS’ FIRE-DAMP INDICATOR. 


An interesting demonstration was given on Friday last at the 
Hotel Cecil, London, of the Williams' Fire-damp Indicator or Metha- 
nometer. This invention has been designed to indicate the presence 
of fire-damp in coal mines and to measure automatically the per- 
centage of methane present in the air of the mine. The principle, 
upon which the instrument depends, is the known catalytic com- 
bustion produced by platinum black when placed in a gas such as 
methane. Difficulties in utilising this phenomenon up till the 
present have been, first, the difficulty of making a reliable indicator 
of the rise in temperature of the platinum black so as to measure the 
amount of gas present, and, secondly, the fact that platinum black 
at low temperatures is not very sensitive to the presence of small 
amounts of the gas. These difficulties have been overcome in this 
instrument by the use of a thermo-electric method of temperature 
measurement and the provision of a small resistance coil for heating 
the electrocouples to the most sensitive indicating temperature. 

Air in the mine is made to circulate through a tube in which are 
placed a pair of differential thermo-electric junctions in series in the 
circuit of a sensitive galvanometer of the milli-voltmeter type, the 
index of which moves over a graduated scale. The thermocouples 
are mounted on a wooden handle, in the shape of a torch, which is 
connected by a pair of leads to the box containing the milli-volt- 
meter, battery, &c. This has the advantage that the torch can be 
mounted on a pole and an indication of the metbane present at the 
top of a high cavity or any other inaccessible place in the mine 
thus obtained. So long as the thermocouples are kept at the same 
temperature no deflection is possible, so that the instrument is inde- 
pendent of any local changes of temperature in the mine, when it is 
moved from one part to another. 

Surrounding each of the thermocouples is a small bead or capsule 
of a porous stony material, resembling compressed pumice-stone, 
and one of these is impregnated with platinum black. The result is 


| that, if any methane is present, the one junction becomes heated 


and a thermo-electric current is generated, resulting in a deflection 
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of the milli-voltmeter. Around each of the beads or imbedded 
within it, is à minute loop of platinum wire which is heated by an 
auxilary battery, consisting of a single cell As each junction is 
equally heated this heating has no effect upon the reading. The 
scale can be graduated directly in percentages of methane. 

The apparatus can be arranged to give a scale deflection of about 
3 in. whilst recording up to 5 or 6 per cent. of methane, which is well 
above the dangerous percentage. The actual instrument exhibited 
was calibrated up to 10 per cent., but for working purposes a maxi- 
mum reading of 5 per cent. is sufficient. On reaching any desired 
limit the instrument will either light a lamp, ring a bell or give any 
other warning signal. A recording apparatus can be attached and 
a permanent record so obtained of the amount of gas present in any 
part of the mine. 

The apparatus has been tested by Prof. S. P. Thompson and Dr. J. 
Erskine-Murray, both of whom have expressed their satisfaction at 
the accuracy of its readings and its robust and practical construction. 


ASSOCIATION OF CONSULTING ENGINEERS. 


We give below an abstract of the report of the committee of 
the Association of Consulting Engineers, which was adopted at 
the annual general meeting of the Association held on May 25th. 


The number of members at June 1, 1914, was 70. It is with deep regret 
that the Committee record the death during the year of Sir William 
Preece, K.C.B., F.R.S., and of Mr. William Tregarthen Douglass. The 
principal event of the year in regard to the Association has been the grant 
to the Association by the Board of Trade of a Certificate of Incorporation 
under the Companies’ Act, which was obtained on November 13th. The 
first meeting of the Committee of the Association of Consulting Engineers 
nominated in the Articles, was held on December 1, 1913, and Mr. A. H. 
Dykes and Mr. S. R. Lowcock were elected as hon. sec. and hon. treas. 
respectively until the close of the first general meeting. In accordance 
with the Articles of Association, the first general meeting was held on 
Monday, February 2, 1914, at Caxton Hall, Westminster, Mr. G. Midgley 
Taylor, Chairman of the Committee, being in the chair. 

In June last Mr. Kaye-Parry called attention to the fact that, as the 
rules then stood, membership of the Institution of Civil Engineers of 
Ireland was not sufficient qualification for membership of the Association, 
and urged that the first opportunity should be taken to alter the rule so 
that members of the Irish Institution should be equally eligible with 
members of the English Institution. The Committee were of opinion 
that, having regard to the standing of the Irish Institution, an alteration 
in the rules would be advisable, and at an extraordinary general meeting 
called for that purpose on July 20, 1913, the proposal received the 
approval of members, and is now embodied in the Articles, 5 (c). 

The Committee are pleased to note that there has been a very con- 
siderable demand for the booklet entitled ‘‘ The Professional Rules and 
Practice of Members of the Association of Consulting Engineers," dealing 
with the duties of consultin engineers, and setting forth the conditions 
Which it is suggested should be embodied in agreements between engi- 
neers and their clients. Many members and others have written testi- 
fying to the assistance they have received from it. Copies can be ob- 
tained from the hon. sec. at a cost of 3s. per dozen. 

, It has hitherto been a frequent practice for local authorities to adver- 
tise inviting consulting engineers to state their terms for preparing schemes 
and plans and submitting reports in connection with engineering schemes. 
Whenever such advertisements have come under the notice of the hon. 
sec., a letter has been written to the clerk of the authority pointing out 
that it is against the rules of the Association for any of its members to 
reply to such advertisements, which the Association consider inimical to 
the best interests of the local authorities themselves and to the dignity 
of the profession generally. The Committee are pleased to note that 
within the past few weeks the Institution of Civil Engineers have 
addressed a letter to their members, and also to the Local (Government 
Board, on the same subject, and that in future their powerful influence 
will be exerted against the practice. 

In November last the attention of the Committee was drawn to the 
fact that the electrical department of a certain county borough were in 
the habit of offering the services of their officers to mill and factory 
owners to act as their consulting engineers at a fee of 5 per cent. This 
offer referred not only to the case of electrical plant where the electrical 
energy was to be taken from the Corporation's mains, but also to cases 
Where the manufacturers generated their own energy. In certain cases 
also the authority had offered the further inducement that in the event 
of the consulting work being placed with the department, they would be 
prepared to purchase the necessary plant and material for their clients 
In à much better market than they could themselves operate in. The 
Committee are strongly of opinion that the action of any authority in 
thus offering to act not only as consulting engineers, but also as con- 
tractors, is not only unfair to consulting engineers as a body, but also 
most irregular and not in the public interest. The Committee accord- 
ingly took action, and they believe that so far as that particular authority 
1$ concerned the practice in question will be discontinued. 

The Committee have had under consideration the classification of 
members, so that anyone requiring the services of a consulting engineer 
can see from the list of members the class of work in which any individual 
member chiefly specialises ; a list of members classified in this way is 
attached to the report. 


Recently one of the members of the Association informed the Com- 
mittee that in several contracts and agreements he had inserted a clause 
to the effect that in the event of arbitration, the choice of an umpire 
should be left to the Committee of the Association of Consulting Engi- 
neers, and that the suggestion had met with the cordial approval of his 
clients. He hoped the Committee would be prepared to accept this duty, 
and suggested that, if so, members should be notified of the fact. The 
Committee are of opinion that the matter is one which falls well within 
the scope of the Association’s work, and commend the suggestion to the 
members. | 

The accounts for the year 1913-1914 show that the Association is in & 


‘satisfactory financial position. 


The officers for the year 1914-15 were elected as follows :— 

CoMMiITTEE— London Members : Messrs. J. S. Alford, H. P. Boulnois, 
F. Gill, R. Hammond, H. W. Handcock, W. M. Mordey, H. J. Rofe, A. M. 
Sillar, J. F. C. Snell, J. Swinburne, F.R.S., G. Midgley Taylor, M. G. 
Weekes. Country Members: Messrs. J. H. Blizzard, H. S. Childe, W. 
Kaye-Parry, C. J. Lomax, J. A. Warren, T. H. Yabbicom. Hon. Treas- 
urer: Mr. S. R. Lowcock, 6, Queen Anne's Gate, Westminster, S.W. 
Hon. Secretary : Mr. A. H. Dykes, 11, Victoria-street, Westminster, S.W. 
Hon. Solicitor : Mr. Frederic E. Wright, Messrs. Faithfull & Owen, Dacre 
House, Victoria-street, Westminster, S.W. 


LONDON & NORTH-WESTERN RAILWAY SWITCHGEAR 
CONTRACT. 


We learn that the British Westinghouse Electric & Manufacturing 
Co., Ltd., have secured the contract for the extra high-tension switch- 
gear and also the low-tension switchgear and connections for 11 sub- 
stations, in connection with the London & North-Western Railway 
Company's North London electrification. 

The switchboard panels on order at the present time total 258, 
comprising 129 high-tension panels and cubicles, 107 direct-current 
sub-station panels and 22 low-tension alternating-current and direct- 
current boards in the main station. The sub-stations in question are 
situated at Camden, Queen's Park, Stonebridge Park, Kenton, 
Pinner, Bushey, Dalston, Broad-street, Willesden, West End Lane 
and Acton. There are three rotary converters in each sub-station, 
except at Broad-street and Acton, where there are two; of these 
rotaries the six situated in the Camden and Bushey sub-stations are 
of 1,000 kw. capacity, and the rest of the rotaries have each a 
capacity of 750 kw. The number of high-tension feeders coming into 
the sub-stations total 30, and there are also 18 high-tension outgoing 
feeders. The oil break circuit-breakers are to be of the remote 
mechanically operated type, excepting in the case of Stonebridge 
Park sub-station, where the switches will be of the solenoid electric- 
ally operated type. The switches are of the latest design, and are 
arranged in such a manner that phase separation can be carried out 
throughout the whole of the switchboard structure, each separate 
phase of the switch being contained in a separate tank, and in a 
moulded stone cubicle entirely separated from the other phases. 

The 'bus-bars are sectionalised in each sub-station, and each 
machine can be connected through isolating switches to either of 
two main ‘bus-bar sections. Isolating switches are being provided 
on each side of the main oil switches. All incoming feeders will be 
fitted with reverse current relays for tripping the oil circuit-breakers, 
and all out-going feeders and transformer circuits will have overload 
relays with time limit attachments. "The rotary converter extra- 
high-tension circuits will also be fitted with overload time limit 
relays. Each section of ‘bus-bar will be fitted with horn type static 
dischargers combined with the usual resistances and isolating 
switches. The panels, on which are mounted the instruments and 
handles for operating the oil circuit-breakers, are situated on the floor 
level, and behind them are the cubicles containing the oil switches. 
These are linked to the operating handles, which are mounted on the 
switchboard by means of levers and rods. In the case of the Stone- 
bridge Park sub-station the operating panels will also be on the floor 
level, and the switches will be electrically operated. 

The low-tension panels, exclusive of battery and booster panels, 
which form the subject of another contract, deal with 100 out-going 
feeders and 31 rotary converters on the direct-current side. The 
rotary converter circuits are fitted with reverse current single-pole 
circuit-breakers, fitted with a tripping arrangement for operation by 
speed limiting devices on the rotaries. The track feeder panels 
which control both poles of one feeder are fitted with single-pole over- 
load circuit-breakers for 2,000 amperes, and two single-pole knife 
switches for the same current. Sector pattern moving coil ammeters 
are used, and have illuminated dials. In addition to the above 
panels there are lighting and auxiliary panels in all the sub.stations,. 
and in the power station a low-tension alternating-current and low- 
tension direct-current board are also to be supplied under this. 
contract for dealing with the circuits feeding the auxiliary machinery 
lighting, &c. The contractis estimated to be worth between £50,000- 
and £60,000. 
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THE LONDON COUNTY COUNCIL 
TRAMWAYS. | 


The report of the Highways Committee of the London 
County Council upon the results of working the tramways 
during the past financial year does not form very pleasant 
reading, and raises some difficult points for the consideration 
of the Council. Although there 1s a considerable gross 
surplus on the working, this is quite inadequate to meet all 
the requirements of the case, and to place the undertaking 
upon a sound financial basis. It will be remembered that in 
1908 the Council decided to make provision for renewals at 
the by no means extravagant rate of two-thirds of a penny 
per car-mile over a period of five years. It was also 
decided to provide a general reserve fund. In 1912 
however, owing to the falling off in the receipts, it was 
resolved that any surplus which might be available should 
be paid into the renewals fund, leaving the reserve fund on 
one side. For the year ending 1912-13 the sum so available 
was only £497. 9s. 3d., while for the past year there was no 
sum available for the purpose. For this reason it has been 
found necessary to draw upon the reserve fund to the 
extent of £88,525. 15s. 11d. to meet the deficiency in work- 
ing during the year under review. This fund, owing to its 
depletion, now only amounts to £190,597. 

It is noticeable that during the last few years the gross 
passenger traffic receipts have become almost stationary. 
This would not be so bad were it not for the fact that the 
Council have been increasing their service in order to retain 
their position, and consequently not only have the receipts 
per car-mile fallen from 11-00d. in 1911 to 8-94d. in 1914, but 
the average passenger receipts per track-mile have also 
diminished, being £17,925 in 1911 to £15,967 in 1914. 

It will be admitted that the L.C.C. Tramways are placed 
in an unfavourable position in regard to competition, owing 
to the fact that the tramlines do not run into the central 
parts of the city ; consequently the motor omnibuses have 
a considerable advantage. This, however, is not the only 
reason for lack of success. It appears to us that the Council 
have been playing somewhat with two lines of policy. One 
line is to make the undertaking commercial, and the other 
is to run it for the benefit of certain sections of the com- 
munity. Originally the Council seem to have disregarded 
the commercial aspect, being then largely free from com- 
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petition, and to have run a number of lines along routes of 
an unremunerative character. From the point of view of 
housing and development this may be an excellent plan, 
but it does not tend towards satisfactory commercial 
results. Again, workmen's tickets are issued at very low 
rates, and the number of such passengers during the past 
year amounted to 52,754,604, or about one-tenth of the total 
traffic. In the mornings, no doubt, this traffic does not 
affect any other class, but later on in the day it probably 
requires accommodation which is to some extent required 
for other purposes, and, therefore, is somewhat unremunera- 
tive, apart from the lowness of fare, because a larger number 
of fares at a higher rate would otherwise be handled. 

The greatest difficulty at the present time, is, no doubt, 
the competition from motor omnibuses. Whether this 
has been met in the best way may be doubted. One method 
of meeting the competition has been the reduction of fares. 
It would have been very interesting if the Committee had 
given some indication as to the effect of such reductions. 
From the figures that have been published it looks rather as 
if the reduction in fares had not been compensated by 
increase in traffic; and if this is so, we think it must be 
allowed that the policy is wrong. Generally speaking 
people do not so much mind the cost of a service, within 
reason, provided that it gives them what they want. A 
striking illustration of this is provided by the motor 
omnibuses themselves. Here it is known that the fares are 


often higher than by the tram ; nevertheless, the service is 


very popular, and therefore it may be concluded that the 
public does not mind the difference in the cost. We cannot 
help thinking that if the L.C.C. were merely an ordinary 
trading body it would have come to some terms with the 
London General Omnibus Co. so as to maintain its fares at a 
remunerative figure. 

The report concludes with two main objectives: First, 
it is desired to place the tramways upon more even terms 
with the omnibuses in regard to the maintenance of the road 
surface. On this point, as we have often expressed our- 
selves before, we hold the view that the tramways should 
not contribute to the upkeep of the roads, more particularly 
a8 they do not really use the surface which they have to 
maintain. It is an antiquated idea and should be abolished. 
It seems to us that it would be far simpler to abolish the 
contribution of the tramways rather than to attempt to 
obtain a contribution from other vehicles. If this were done 
the Council would have been the better off to the extent 


of about £128,000 during the past year. 


The other objective is to link up as far as possible the 
present central terminal points of the tramways. Some- 
thing might be done in this way, but there is a good deal of 
difficulty In carrying out a scheme of the kind effectually 
without adding materially to the present congested state of 
the London streets. 

There is also the trouble, as in all large municipal depart- 
ments, that the employés may bring considerable political 
power to bear upon the Council, and so to urge demands 
successfully which the undertaking cannot properly afford. 
Thus, recent concessions will involve additional expendi- 
ture of £14,738 during the present year, and demands now 
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under consideration would, if granted, involve an annual 
expenditure of about £90,000. 

The position as a whole is, no doubt, one of considerable 
difficulty, but we do not think it would prove to be beyond 
solution if the undertaking were in commercial hands. 


REVIEWS. 


( Zoples of the undermentioned works can be had from THe ELscTRICIAN Offices, post 
free, on receipt of published price, adding 3d. for books published under 2s. Add 
10 per cent. for abroad or for foreign books.) 
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Electrical Engineering Problems. By Pror. F. C. CALDWELL, A.B., 
M. (New York: McGraw-Hill Book Co.) Pp. v.+ 105. 4s. 
net. 

The range covered by these exercises is more limited than 
the title would suggest. Reference is only made to certain 
standard American types of machinery and apparatus, treated 
in an elementary and academic manner. A large number of 
the problems are such a mere matter of putting figures into 
formule that they seem hardly worth while perpetuating in 
print. Even where it might be possible for a mistake to be 
made, the lesson to be learnt by making that mistake is lost 
by a note in parenthesis. Another extraordinary feature is 
the insertion after every problem of what is presumably the 
standard time that should be taken to do it, an addition which 
somehow produces the unfortunate impression that the book 
is intended as a cram for examination purposes. If the 
solution of these problems is meant to be educative, then the 
time taken over them is a matter of quite secondary impor- 
tance compared with a proper appreciation of the principles 
they are intended to illustrate. 

In the continuous-current section, the chapter on wires and 
wire tables might be useful to students on this side as it refers 
to American practice in using the circular mil-foot and the 
Browne and Sharp gauge, but where so much care has been 
exercised to keep the student on the straight road to the result, 
It is surprising that an explanation of the meaning of the cir- 
cular mil-foot should have been omitted. | 

In dealing with magnetism and magnetic circuits, the wis- 
dom of using the terms gilbert, oersted, maxwell, and even 
gauss, is doubtful. Here, again, the definition of these terms 
is not given, although one would have thought that the man 
who could get on without an explanation of what a gilbert is 
would hardly require to be told in a later problem the value of 
a watt-second in terms of ergs. 

The method of solving armature winding problems with 
thread on wooden models as outlined in a rather inadequate 
chapter on this subject is a good one, and would tend to a 
better comprehension of a branch that generally does not 
receive enough attention. Series motors are scantily treated, 
and the general subject of traction receives no consideration. 

The second portion of the book is devoted to problems on 
alternating currents, and betrays in the wording of many of 
the problems a failure to distinguish between electromotive 
force and potential difference. The chapter on transformer 
diagrams begins by admitting that certain of the data given 
in the succeeding questions do not represent working condi- 
tions, in order that easy graphical solutions may be arrived at ; 
it would seem better to alter the method, rather than convey 
erroneous notions by manipulating the data. 

The book may possibly be a good one for junior classes, but 
its purely arithmetical nature would limit it to that. 

| W.C. C. 

Problems in Alternating-Current Machinery, By W. V. Lyon. 
(New York: McGraw-Hill Book Co.) Pp. ix.+136. 6s. 3d. net. 

This book contains a very complete collection of problems 
dealing with every type of alternating-current machine com- 
monly met with in modern American practice. The problems 
are all of a nature that can be solved by direct substitution of 
the arithmetic data given in the accepted text-book formule 
or vector diagrams appropriate to the tvpe considered, these 
same formule being explored with painstaking fidelity by 
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making every one of the variables in turn the object of the 
solution. 

The seven chapters of the book are entirely taken up with 
the statement of nearly 600 problems, divided under the 
headings transformers, synchronous generators, synchronous 
motors, induction motors, rotary converters, polyphase 
circuits and non-sinusoidal waves. Notable omissions are the 
absence of any questions on alternating-current commutator 
motors and motor-generators. The occasional footnotes given 
for guidance are in general necessary, but tend in one or two 
cases, as on p. 82, to make matters too easy. On the other 
hand, explanation should have been given of what is meant by 
the “ general method" in treating of alternator armature 
reaction, instead of leaving it to be inferred from statements 
in previous problems. 

The use of symbols in the text of the questions has been very 
wisely almost entirely avoided, but where they have been used, 
as in problem 47 (p. 33), their meaning should have been given. 

The examples included in many of the chapters not only 
illustrate the title, but extend to inverted and reversed use of 
the machinery in question, together with allied types. Thus 
there are problems on the auto-transformer, induction regula- 
tor, inverted rotary converter, the comparison of performance 
of transformers with different combinations of series and 
parallel connection, induction motors in concatenation, and 
the combination of motors and generators with polyphase 
lines. The last chapter, on non-sinusoidal waves, is chiefly 
concerned with the presence or absence of the third harmonic 
in three-phase machinery as dependent on the method of con- 
nection, and introduces complex quantities in giving the 
constants of apparatus. 

Anyone who has gone through all, or even a properly chosen 
selection of these examples, will certainly have the principles 
underlying the performance of modern alternating-current 
machinery well impressed on his mind, and at the same time 
will be familiarised with data as to size and performance fairly 
representative of modern practice. __ W. C. C. 


The amount of heat generated in a starter during a definite period 
depends on— 


time taken by the motor to run up to full speed—a most variable 
quantity indecd— depending upon the design of the motor, the 
external load against which it has to start, and the time taken by 
the operator to move the starter to the “ full on " position. 

(b) The magnitude of the starting current which depends on the 
load against which the motor has to start. 

(c) The frequency of operation, which, of course, decides the 


length of the intervals of rest during which the starter is allowed to 
cool. 


starter will require to be more liberally rated than if starting up takes 
place only a few times a day. 

Items (a) and (c), the duration of the starting period and the fre- 
quency of operation, are generally known and can be controlled. 
The main difficulty arises in deciding item (b), the magnitude of the 
Starting current. 


It is astonishing to find what some users expect from a light rating 
starter. Here is an instance. 

A customer ordered a 10 H.P. starter suitable for light starting.. 
Soon after installation he complained that the starter had burnt out. 
Upon investigation it was found that the motor actually took 
25 kw. for a period of 65 seconds before reaching full speed. 


shafting as light rating starters. This is erroneous. The load in 
reality may be equivalent to full load, and after an idle week-end 
may exceed this. It is really only safe to use a light rating starter 
when the motor itself is fitted with a loose pulley or drives direct on 
to & loose pulley on the line shafting. 

Following the lines indicated above, Messrs. Ferranti Limited, 
after three years of experimental work, including the severest tests 
under working conditions, have placed on the market a continuous- 


NOTES ON C.C. MOTOR STARTERS. 


2 14 ] 
From a commercial point of view the motor starter is an inefficient 
piece of apparatus, since, apart from its function as an automatic 
switch, it is only in operation while the motor is being started up, and 
remains idle during the rest of the time. Therefore it is not sur- 
prising to find many contractors and users of electric power who, 
though expending much care in the selection of their motors, give 
but scant attention to the choice of their starters. 

With the latter the question of price usually comes first, and due 
consideration is seldom given to ascertain whether the starter chosen 
is really the most suitable. This is obviously wrong, and an ex- 
perienced engineer will at once admit that in choosing a starter not 
only the commercial, but the technical side of the question must be 
considered, and, indeed, the technical considerations are the more 
important. A starter which is too lightly rated is always in danger 
of injury, and is generally found to be more expensive in the long 
run. Of course, a liberally rated starter may occasionally break 
down, but it will be found that in so doing it has saved the motor. 
Unfortunately for its reputation, the starter seldom gets the credit 
for this. 

Both price and reliability of a starter depend, apart from details 
of construction, on its capacity for dissipation of heat, or, to use the 
technical term, on its “ rating." 

The conclusion to be drawn is that the choice of a starter should 
not rest upon price alone, but also on the rating. It is in deciding 
on the rating required for a starter that most errors are made, and it 
is common knowledge that many motor users fail to appreciate the 
importance of this point. l 

Starters are usually divided into two classes—viz., “light” and 
“heavy” rating ; but these terms are meaningless unless they are 
clearly defined. In starting up & motor energy has to be expended, 
and a considerable portion of this energy must be dissipated by the 
starter in the form of heat. A liberally rated starter, therefore, is one 
which is either of large proportions, so as to keep within safe limits 

of temperature, or i8 constructed of such materials as will readily 
withstand great heat without damage. 


Seconds. 


Fia. 1. 


current motor starter of a unique design, which they call their Com- 
pression type. It makes use of an entirely novel principle, which 
gives it many advantages over other types, the most noteworthy 
being that— 

(4) The whole of the resistance material remains in circuit through- 
out the process of starting up. 

(B) A perfectly even reduction of resistance is obtained, and hence 
there is no sparking except when the circuit is finally broken on the 
first contact when stopping the motor. 

(c) The resistance will withstand a temperature up to 1,2007F. 
without the slightest injury. 

(D) All connections are accessible from the front. l 

(£) The replacing of the resistance unit can be carried out on site 
at low cost, and is the work of a few minutes only. 

The disadvantages of the ordinary wire-wound starter will be 
clearly seen from the following description of its operation. 

Suppose the starter is designed to start the motor against one-half 
normal full load. If for some reason the motor fails to start on the 
first contact, the resistance is cut out step by step until the motor 
begins to rotate. By this time it will probably be taking full load 
current or more. At any rate, the current will be greater than that 
for which the starter was designed, and at the same time a con- 
siderable amount of heat dissipating material in the starter re- 
sistance has been cut out of circuit, with the result that the 
temperature of that part of the resistance which still remains in 
circuit will reach dangerous proportions, owing to the concentration 
of the whole of the increased dissipation on the last few steps of 
the resistance, with the result that the starter burns out. 

With the Ferranti compression-type starter the whole volume of 
resistance material remains in circuit throughout the porcess of staring 
up. 


(a) The duration of the starting period, which is decided by the- 


It is obvious that if the motor is started every five minutes the- 


It is customary to reckon starters for use with motors driving line 


6 18 20 22 24 26 28 HB 


11 


Watts. 


THE ELECTRICIAN, JULY 3, 1914. 


Another disadvantage of the wire-wound starter is that its action 


is irregular, the current being increased in jumps when switching on. 
This results in sparking and pitting of the contacts. 
Ferranti compression-type starter the reduction of resistance ta per- 


fectly even and gradual, because there are no intermediate resistance 
sections, with their corresponding contacts. It follows, therefore, that 
such a starter must be more reliable and its life very much longer 
than that of a wire-wound starter working under the same con- 
ditions. The curves shown in Figs. 1, 2, 3 and 4 clearly illustrate 
An experiment 


the comparison between the two types of starters. 
was made on starters designed for use with a 10 m.P. 480-volt direct- 


current shunt-wound motor, and the load was such as to render the 
torque constant and the work done proportional to the speed during 
the starting period, which was 30 seconds in all cases. The curves 


are all shown to the same scale to facilitate comparison. 


Fig. 1 shows the energy dissipation in a starter of the ordinary 
wire-wound type when starting the motor against half load. The 


area AOBC shows the total work expended on starting, which 
measures approximately 137,760 watt-seconds. The portion of this 
area COB shows the work expended in the motor itself, which 
becomes greater as the back E.M.F. increases. It measures approxi- 
mately 77,880 watt-seconds, and includes the C*R losses in the motor 
armature. The work expended in the starter alone is the area AOC, 
or the difference between the above two quantities, which amounts 
to 59,880 watt-seconds. 

Fig. 2 shows the energy dissipation with the same starter when 
starting the motor against its normal full load, or twice the load of 
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In this case the area AOBC again shows the 


the previous example. ely 289,200 watt-seconds. 


expended, which is approximat 
TTE with the similar area in Fig. I it will be an pis 
same is 289,200/137,760, or 2-1 times greater. The vie o va 
portion COB represents, as before, the work expended * e zu se 
and is approximately 116,700 watt-seconds, so that i e wo p 
pended in the starter alone is 172, i ge Nera Tan iE s 

ing this with the similar area in Fig. 
172, 500/59,800, or 2-9 times greater, owing partly to p e gps 
the motor does not start on the first contact. E be z E a 
shows the work expended in the starter from i eate Re A 
at in maion, and eer PETI e ater rm he momen 
hat the work expe 

nat vadum starte is 110,000/59,880, or about 1-8 times as much 


as in Fig. 1. This dissipation, however, is y Au on bo ar 
resistance material, since the first three steps n 
ar Ad seen, therefore, that when the 


starts. It will be 
die ri up is doubled the strain on the starter is inc 
by ; - s of and it follows that if for some reaso 
motor iid to start until Rr ar pian Du Mi epis 
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when starting the motor against half-load. As in Fig. 1, the area 
AOBC shows the total work expended, and measures approximately 
126,000 watt-seconds. It will be seen that, owing to the perfectly 
even reduction of resistance, the starting operation can be shown 
by even curves. It is possible to make these perfectly straight lines, 
but in the case under consideration the starter arm was apparently 
moved too rapidly at the commencement and too slowly at the end 
of the operation. The area AOC again shows the work expended 
in the starter alone and measures 57,000 watt-seconds. 

Fig. 4 shows the energy dissipation when starting the motor 
against full load, ‘and corresponds to Fig. 2. On making circuit. 
the initial current reached the same magnitude as with the wire- 
wound starter, and the motor started after 10 seconds. It will be 
noticed that the motor started on a less current than with the wire- 
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wound starter. This is due to the fact that the third contact of the 
wire wound starter would not let sufficient current pass to start the 
motor and the fourth contact allowed the current to considerably 
exceed this value. This, of course, is a feature very common with 
wire-wound starters because of their sectionalised resistance. The 
area AOBC, representing the total work expended, measures 270,300 
 watt-seconds, and, when compared with the similar area in Fig. 3, 
same is 270,300/126,000, or 2-1 times greater. Again, the area AOC' 
(Fig. 4), which measures approximately 172,800 watt-seconds, and 
which is the work expended in the starter alone, is 172,800/57,000, 
or three times greater than in Fig. 3. It will be seen that these two- 
ratios—+.e., 2-1 and 3—are approximately the same as with the. 
wire-wound starter. 

The area DEC (Fig. 4), which shows the work expended in the- 
starter after the motor began to rotate, measures approximately 
95,300 watt-seconds, and is 95,300/57,000, or 1-68 times greater than 
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nding area AOC in Fig. 3. It will be seen that this ratio is 
A ihan with the wire-wound starter. As in Fig. 2, the 
motor was not set in motion at the moment of switching on, so that 
the resistance had to be reduced to allow the requisite starting 
current to flow. It should be specially noted, however, that in 
Fig. 4 the whole volume of resistance material remained in circuit 
throughout the period of starting up, so that the work expended 
in the starter due to the heavier load (from the time the armature 
began to rotate until it attained full speed) only puts 1-68 times the 
strain on the starter, whereas with the same condition, in the case. 
of the wire-wound starter, the strain is increased 2-7 times. 
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The results of the above tests are summarised in the following | features which render its action independent of dirt, wear and tear 
table :— and corrosion. 
eee ae All live parts are insulated from the face-plate by mica or porcelain. 
As soon as the circuit is made through the auxiliary contacts the field 
ee cd . winding of the motor is connected across the mains (not through the 
di eee resistance), and is thereby fully excited. As the operating lever is 
| — | moved from the “ off" to the ** on" position the resistance of the 
column of discs is reduced by compression. A further reduction 
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Ratios. 


Total work expended —area AOBC............ Fig. 1771 Fig. gael results from the decrease of resistance with rise in temperature. 
| | ; Fig. 2 Fig. 4 When the brush is about to make contact with the second outer 
Total work expended in starter — area AOC Fig. 1729 |, ig.3 79 contact segment compression of the resistance column is complete, 
Work expended in starter after the motor Fig. 2 Fig. 4 and when the brush passes on to the second outer contact segment 


commenced to rotate— area AOC, Figs. 1 Fig. ^18 in 1-68 | the column is short-circuited and the motor connected direct across 


and 3, and area DEC, Figs. 2 and 4 the mains. 
18x3 m Messrs. Ferranti have standardised a complete line of these starters 
Comparative strain on starter ............... NF =27 1-68 up to 50 n.P. in the following types :— 
zd Open type; 
Advantage of compression type over wire- 21 1-6 Semi-enclosed type; 
| wound Weser NENNEN M Mee 7 m Totally-enclosed type; 
It is seen that the dissipation does not increase in the same propor- Totally- enclosed weatherproof type. 


tion as the motor load. It follows, therefore, that if the load in the | They can also supply a simple but effective slow-motion gear 
motor is increased by three or four times, the starter will be called | which can be fitted to any of the above types except the open type. 
upon to dissipate six or eight times the energy for which it was Delivery can be given from stock of all except the very largest 
designed, or even more, with disastrous results to the wire-wound | sizes. The starters can be supplied in two ratings, viz. :— 


type. i 7 Rating. Starting current. Starting period. 
Normal, No.3 _...... Normal full load  ...... 30 seconds 
Heavy, No.4  ...... 14 times full load  ...... 60 seconds 


Both ratings can be used indefinitely at intervals of 10 minutes, 
and on emergency three times in quick succession. 


Fia 5.—RESISTANCE ELEMENT CORRESPONDENCE. 


——ij.——— l 
Fig. 5 shows the resistance element of the Ferranti starter. It | ELIMINATION OF ELECTROSTATIC AND ELECTRO- 
consists of a column of graphite and nickel discs interspersed, con- MAGNETIC DISTURBANCES ON THE NEW YORK, 


tained in a tube of special heat-resisting insulating material, which is NEW HAVEN & HARTFORD RAILROAD. 
enclosed in a steel case. The complete resistance is mounted on 


| TO THE EDITOR OF THE ELECTRICIAN. 

:the back of an iron face plate, and compression of the column of 2 

discs is effected by a powerful system of toggle levers connected SIR: With reference to Mr. Murphy's letter in your issue of 

to the operating lever. May 15th, in the cases Mr. Murphy is familiar with, electro- 
Figs. 6 and 7 show the front of an open-type starter and the back | static disturbances apparently are of more consequence than 


.offithe face plate respectively. The switch is mounted on the front electromagnetic disturbances ; this, however, 1s not always the 
.of the face plate, and is of the radial pattern, having one inner and | case. i 


Due to a variety of local conditions—chiefly the proximity 
of grounded telegraph wires—the electrostatic disturbances 
have been and are inappreciable in the case of the New Haven 
electrification. The electromagnetic disturbance, however, 
was moreserious. This, being a current effect, should vary with 
the load, and, as expected, it was found to be most prominent 
during the peak hours, or when heavy grounds or short circuits 
took place ; thereby demonstrating the electromagnetic nature 
of the disturbing influence. The chief factor producing this 
disturbance is that portion of the return current which leaves 
the rails and returns through the earth. Under the old system 
of distribution (Fig. 3 in the article) these currents at any in- 
stant all flowed in the same direction relatively to the power 
station and to the adjacent telephone and telegraph wires. 
The disturbing effect, therefore, was cumulative. Under the 
new system (Fig. 4) the currents divide and flow in opposite 
directions, thus tending to neutralise each other in so far as 
their effect on adjacent circuits is concerned. 

The causes of both electrostatic and electromagnetic dis- 
— M — Fio. 7.—Back VIEW OP turbances are now well understood. The one is a voltage 

OPEN-TYPE STARTER. Face PLATE. effect and the other a transformer action which takes place 

due to the magnetic interlinking of the railway and adjacent 

-two outer contact segments only. The main brush is laminated, and | circuits. They follow simple fundamental laws; and their 
the circuit is broken by auxiliary renewable sparking contacts in the | elimination is by no means so difficult as heretofore. In à 
field of a powerful magnetic blow out, which gives the switch the | properly planned electrification system the additional cost 


characteristics of a circuit-breaker. The terminals are provided with | which the correction of these disturbances entails will be a very 
cable sockets, and are placed at the bottom of the face plate. They 


small matter, since this correction is obtained incidentally. 
j designed to render connection easy and speedy.  . SH ] I MAC 
X agin IE Mab reped as E tion in | Recent improvements in transmission methods, while prn 
opposition to a powerful spiral spring. The coil is readily detached made to obtain other advantages, at the same time and u 
from the front of the starter in a few minutes. practically no additional expense, automatically eliminate the 
An overload device can be fitted, arranged to short-circuit the | greater percentage of these disturbances.—I am, &c., 
no-volt coil on the occurrence of an overload. It has several original New Haven, Connecticut, U.S.A., June 6. WILLIAM ARTHUR. 
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LONDON ELECTRICITY SUPPLY. 
TO THE EDITOR OF THE ELECTRICIAN. 


. Sır: The following comparative figures will be cold comfort 
to those who ‘find so much to abuse in everything connected 
with the supply of electricity in London. 

In the London County Council analysis of accounts of Com- 
panies and local author ties for the year ending December 31, 
1911 (or March 31, 1912), the average prices are given as :— 


the 


Private lighting ........... EEEE vee 843d. per unit. 
Street lighting eoe esiesscectawtasesscnteiaas wanes l50d. ,, 
Power and heal: oues testes aver eren sae ea snes Ud: p 
Bulk supply ........ css onc —ÓM P . 097d  ,, 
Traction: Supply secese cedes Saone torba oes . 073d.  ,, 


By applying these figures to units sold for different purposes 
in Continental towns for the same period, we obtain the average 
price which would have been received had London rates bcen 
charged. A comparison with the rates actually charged shows 
that in every case except one the consumers would have been 
grateful if they could have obtained their supply at London 
rates. 


t 


| 


Town. at London rates 
| 1911-1912. | 


Above or below 
London rates 
1911-1912. 


Average price | Average price | 
received 


1911-1912. 


d. | d. | Per cent. 

Amsterdam ............. 1-614 i 1-412 — 1255 
Budapest ..... T 3-129 | 4-632 + 48-0 
Breslau ............ eve 1:645 2-443 + 48 
Copenhagen ............. | 1-849 2-805 + 54:9 
Dresden .................. | 1-158 | 1-968 | + 70:0 
Hamburg ................ | 1:274 | 2-951 + 131-6 
T1210 passerai 2:543 | 3:120 4. 22-7 
Munich cid sceicectasviers 1-429 2:137 4- 49:5 
Vigo aue beide 1-575 | 2-544 | + 615 


Vienna 


The usual fashion is to compare the average price received 
'n the last completed year in some American City doing a big 
business in bulk or traction supply with the average price in 
London two or three years back. It all helps the argument 
that London suffers from high prices, but it is scarcely "cricket." 
If anyone wil add to the list given above I hope they will see 
that the London rates they use are for the same year as that 
for which they have the fiznres for the other town, and also see 
that thev have the units properly divided into their respective 
classes. '' Lighting ” often includes street lighting, ‘ Power " 
frequently includes high-tension bulk supply and sometimes 
traction. 

I am quite satisfied that London has nothing to fear from 
any such comparison with foreign towns and the larger thus 
list can be made the better.—1 am, &c., 

J. H. Horpern, Manager. 


Westminster Electric Supply Corpn., June 26. 


TOOTH RIPPLES. 
TO THE EDITOR OF THE ELECTR CIAN. 


SIR : In my letter in your current i sue I make the statement 
that ^ the two successive ripple loops a: the zero point of the 
main wave are usually not of the sam? but of different sign.” I 
the said, “I need not go in o the reasons for this, but it is 
fairly obvious from th» fact that were it ctherwise each half- 
wave would be unsymmetrical, which one would hardly expect 
in an alternator of the usual symmetrical e rstinction.” Now, 
although my statement concerning the sign of the ripple loops 
IS quite correct, my further remark as to it being obvious is not 
correct, except “or the case which I had in mind when writing 
the sentence, viz., when the alternator is on open-circuit. [n 
justice to Mr. Denton, however, it should be stated that there 
l; a certain value of the load, for which the two successive ripple 
loops may have the same sign, so that his statement that it 1s 
one of the effects of the slots is correct in so far as it mav occur, 
but that it ls very unusual may be seen from the diagrams 
accompanying this letter, which show the ripple in the neigh- 
bourhood cf the zero point of the main wave. 

Diagram A shows the tooth ripples of a symmetrically con- 
structed alternator on open circuit, the usual sine-wave assump- 
tions being made. As the load is increased the flux is no longer 
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symmetrical with regard to the pole tips, and the phase of the 
ripple is changed, giving successively the diagrams B, C, D. 
Diagram C shows the phenomenon referred to by Mr. Denton, 
but for all other values of the load there are no two successive 
loops of the same sign. Of course, as the load is still further 
increased, a value will be reached for which diagram C is again 
true, but with the sign reversed, and so on. Thus it is seen that 
the phenomenon is not of general occurrence, but only occurs 
for certain definite values of the load. 


I am aware that there is a prevalent idea that diagram C 
represents the ordinary standard case and that authorities can 
be quoted in support of this view, but 1 think it will be found 
that it is a wrong idea and that the facts are as I have stated.— 
Iam, &c., 

South Kensington, June 27. 


G. W. O. Howe. 


re i 


TO THE EDITOR OF THE ELECTRICIAN. 


Sır: Prof. Howe has very courteously sent me a copy of 
his letter which, no doubt, you are publishing. In this letter 
he practically withdraws the third paragraph of his letter of 
June 26th. There is thus nothing very definite left which 
calls for reply from me, and I should feel that I was lacking in 
courtesy 1f I were now, on the eve of Prof. Howe's departure 
for Australia, to raise certain points of controversy which 
readily arise out of his last letter. I must remark, however, 
that if Prof. Howe's case A be taken to represent the ripple 
phenomenon, as it most usually occurs, I see nothing in it of 
the nature of a “ hiatus," whether this word be taken to 
mean either “ gap " or “ defect” or “ Phasensprung," and I, 
therefore, find it a little diffic_It to reconcile Prof. Howe's 
letter of to-day with his previous letter. As, however, Prof. 
Howe is prevented by absence from replying to this point I do 
not wish to emphasise 1t. 

And now, if I have not already trespassed too much upon 
your s ace, ! should like to touch upon a matter arising out of 
this discussion, It is common knowledge that the presence 
of n slots per pole pitch produces in the wave of E.M.F. 
harmonics of frequency (2&4 1)f and (2xn—1)f where f is 
the frequency of the alternator. It is sometimes urged that 
these harmonics are but mathematical abstractions and are 
far less real than the vague thing called a ripple to which they 
are equivalent. J cannot but feel, therefore, that the almost 
obvious method by which a physical conception may be ob- 
tained, of the equivalency of the ripple to the two‘harmonics 
is often overlooked. | 

It is obvious that the reluctance of the magnetic circuit of 
an alternator varies with the relative position of pole face and 
slots, and that the flux per pole varies from a maximum to a 
minimum, whilst the pole moves through one-half the slot 
pitch. Hence the slots have the effect of the superposition 
of an alternating field of frequency 2»f upon the steady 
field of the poles. Now this alternating field, whose axis ig 


F 
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that of the pole, is equivalent to two rotat'ng fields, of con- 
stant magnitude moving the one clockwise and the other 
counter-clockwise with reference to the pole. each with the 
velocity (27 x 2n f) electrical radians per second. The axis of 
the pole is meanwhile moving with velocity 2x f with reference 
to the armature. Hence, as a little thought will show, the 
relative velocities of the two rotating fields just spoken of, ar.d 
the armature, are respectively (4an f +27 f) and (Aan f — 22 f) 
and the frequencies of the E.M.F.s generated are (2n+1)f 
and (2n — 1)f. The manner in which these harmonics form 
the resultant ripple, having an amplitude which usually 
decreases towards the zero of the main wave, 1s not unlike that 
in which the voltages of two alternators when being paralleled 
combine to form the fluctuating voltage at the terminals of 
the synchronising lamp. 

The way in which I have expressed this is perhaps crude 
and brief, but I hesitate to go into more careful detail over a 
method which possibly is in common use already. The method 
deals only with the “ variation " of total flux per pole, rot 
touching upon the effect of flux oscillation which in many cases 


1s of greater importance. 


I trust Prof. Howe may not find this method sophisticated. 
The sort of sophistry which deals with harmonics rather than 
ripples is, after all, the sort which the best practical designers 
are careful to use.—I am, &c., 


London, June 29. F. M. DENTON. 


“ TARIFFS.” 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: The reference in your leading article this week to the 
“rateable value " tariff is my reason for commenting on this 
matter. 

You emphasise that the R.V. tariff is weak and illogical,” 
and that the Poplar tariff is sound. I quite agree that the 
principle of charging according to the maximum demand com- 
bined with the diversity factor is sound when these are accu- 
rately registered, but I consider it just as `“ weak and illogical ” 
when the maximum demand is assessed and the diversity factor 
is assumed. 


What guarantee is there that the consumer will use the supply 
according to his assumed diversity factor and that he will not 
increase his maximum demand ? 

The assumptions under the Poplar tariff are necessarily 
based on an average, and it has yet to be proved that the R.V. 
system, where instituted for domestic houses, is not based on an 
average as equally sound as any other, and it does do away 
with any suspicion one consumer may have that you are 
“faking” another man’s assumed maximum demand and 
diversity factor in order to secure him as a consumer. 

I do not object to the Poplar tariff applied in Poplar, although 
I cannot agree with it; but I do object to its supporters 
decrying other tariffs and putting forward that one as the only 
sound and logical tariff. It is interesting to note that in 
regard to two obvious defects in applying the one and only 
tariff you “ do not think there should be any difheulty." Why 
any difficulty in one case and not in the other ? 

Pwo points must be borne in mind—viz., human nature ard 
the law of average. In regard to the former, those who have 
had anything to do with publie supplies fully realise that the 
simplest tariff with absence of any suspicion of preferential 
treatment is essential. On the law of average, we have it in 
railway fares—any age or size of person over 12 years are the 
game rate. Inthe Post Oflice, telegraph and other services the 
charges are based on an average, and, as a final illustration, 
we have insurances on a similar basis. If the man with the 
large house considers the rate too high in proportion to smaller 
houses, the same argument applies in regard to the water 
charges, the district and poor rates. 

I believe in every instance the R.V. is put forward as an 
alternative rate, and not a compulsory one, and if it does not 
happen to fit all cases there 1s no obligation to adopt the tariff. 

| would liken the opponents of the R.V. system to those with 
a large income paying tax on a higher scale than those with a 
gm ler income, and to income-tax payers generally objecting 


to the system at all; ard, on the other hand, we have thoce 
who escape paying inccme tax objccting to the tax on other 
things which they purchase. We all consider that which 
benefits us least the most objectionable, ard yet when the :cale 
turns, and we are on the other side, we tuin our opinion to the 
turn of the seele ; human nature again, as I mentioncd prc- 
viously. 

I do think if, instead of giving a kick to the R.V. tariff, you 
had endeavoured to find the good points in 1t you would have 
done something to help forward the movement we are all 
striving for, even if by divergent paths—viz., “ Electricity for 
everybody and everything." —1 am, &c., | 

F. W. Purse, _ 
Carlisle, June 29. City Electrical Engincer. — 

[Mr. Purse seems to have missed the chief point we attempted 
to make in dealing with the rateable value tarifi—namely, that 
it discourages the householder who wishes to take up elcctric 
heating and cooking in a small way. A man who finds that 
he has to pay a considerable annual sum whether he uscs a 
large or small amount. of plant is likely to say that he will 
solve the difficulty by making no experiments. This, surely, 
is not desirable from the point of view of making progress— 


Ep. £.] 


THE LIEBEN-REISZ GAS RELAY. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: I should like to make the following remarks on the 
letter of Dr. Lee de Forest which appeared on p. 956 of your 
issue of March 13, 1914. | 

Dr. de Forest presumes that the relay constructcd.by Mr. 
von Lieben and myself is identical with the Audion described 
in the American patents Nos. 841,387 and 879,532, and only 
differs from this apparatus in its ratio of amplification and its 
current and pressure consumption. This supposition of Dr. de 
Forests is based on a fundamental error regarding the opera- 
tion of his apparatus in comparison with ours. The so-called 
Audion depends upon the influence of the cathode rays on the 
current amplified, while in the Lieben relay, in its present form, 
glow discharges are employed by which the circuit receives 
lonised gases or vapour. From this principal difference alore 
proceed fundamental differences in the operation and ratio of 
amplification. It is, therefore, important here to rote 
that the cathode ray relay is by no means Dr. de Forest's 
original invention. Mr. Robert von Lieben, in his German 
patent 179,807, of March 3, 1906, describes for the first time 
the cathode ray relay, so that the priority for using this arrange- 
ment for amplifying the current belongs to Mr. Robert von 
Lieben. German patent 179,807 belongs to the same syndi- 
cate which owns other patents by Mr. von Lieben and 
myself. The principle of the pure cathode ray relay was given 
up by us later, because we found that by the use of the glow 
discharge which occurred in ionised gases considerably better 
working could be obtained. The combination of a Wehnelt 
cathode with network auxiliary electrodes in the space between 
the cathode and anode, and the standardisation and increase 
of the relay operation by the introduction of mercury vapour 
into this relay, was demonstrated by us for the first time, à 
fact which Dr. de Forest cannot contradict. The American 
patent 837,901, quoted by Dr. de Forest, in which the Audion 
filled with mercury vapour is mentioned, need not be con- 
sidered in this case, because the influence of mercury vapour 
on the life and operation of the relay is only influential when 
the Wehnelt cathode is employed. l 
The problem of increasing as desired the current oscillations 
was first solved by the use of a Lieben tube, because it is thus 
possible, by the use of a greater discharge current, to obtam 
results which are likely to be of great importance in loud- 
speaking telephony. The amplification ratio of 20,000 
obtained by connecting several relays in cascade, has been 
repeatedly demonstrated by myself and noticed by others, 
so that the doubts of Dr. de Forest regarding my results m this 
direction are without foundation. In the particular principle 
described in our latest patents it is possible, where only a small 
primary energy operates on the relay, considerably to reduce 
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the dimensions of the discharge space and heating voltage, 
while measurements have shown that our relay also gives under 
these conditions an amplification ratio which exceeds many 
times that given by the Audion.—I am, &c., 

Berlin-Treptow, June 15. Evcen REISZ. 
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THE USE OF HIGH FREQUENCY IN TELEGRAPHY, 
TELEPHONY AND POWER TRANSMISSION. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: In answer to certain objections raised against my Paper 
published under the above title, I published a letter in your 
issue of March 13th. In the subsequent discussions—if, 
indeed, the effusions can be so styled—no one of the con- 
siderations published in the above letter were refuted, either 
theoretically or experimentally. In his letter appearing in 
your issue of May 22nd Mr. Denton repeats objections which I 
answered in my first letter, a fact which must be obvious to 
every careful reader of your journal. I showed there that the 
expression for “a primary whose resistance seems to be equal 
to infinity " 1s used in electrical theory, and that this expres- 
sion has a well-defined meaning, as well as the expression of 
“ guiding the Poynting flux of energy," which can be found in 
every serious treatise on electrical theory. 

In the above cited letter I explained also that by trans- 
forming the alternating current used to a higher voltage, and 
by using also the devices suggested in my Paper, the current 
charge of the line can be still more reduced, more than by 
using transformation alone, and that the diameter of the 
conductor can also be still further reduced in that way ; that 
this reduction is greater as the frequency of the current used 
is greater. I showed also that at an earlier date similar 
devices were proposed for reducing the current charge to a 
minimum, but it was evident that these devices could not be 
utilised as long as low frequencies were uscd for power trans- 
mission. 

"In my second letter published in your issue of May 8th I 
cited Papers of American electricians who showed also from 
another point of view that the use of higher frequencies could 
have a favourable influence on electric power transmission. 

* Instead of refuting theoretically or experimentally these 
statements, as we might reasonably expect a serious scientific 
critic to attempt to do, Mr. Denton either advances absurd 
quotations from the “ Daily Mail," or repeats old objections 
which I refuted in my first letter. He revolves in a circulus 
villosus. | 

For my part, I consider the discussion closcd until Mr. 
Denton provides us with proofs of his statements, even as I 
proved all my assertions.—I am, &c., 

Budapest, June 25. 

[This correspondence is now closed.—Ep. £.] 


ee 
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TELEGRAPH PIONEERS’ DINNER. 


A farewell dinner was given at the Hotel Cecil, London, on Tuesday 
evening to Messrs. W. Bolton, T. A. Bullock, H. G. Cheesman, €. 
Cheva!ler, J. H. Davey, G. Owen, A. W. Prosser, G. O. Spratt and S. M. 
Wood on the occasion of their retirement from active service in the 
Fastern and Associated Telegraph Companies. The chair was occupied 
by Sir John Denison-Pender, K.C.M.G., and the company numbered 
over 160. 

The company included the Hon. A. G. Brodrick, Mr. F. A. Johnston, 
the Hon. George Peel, Mr. J. €. Denison-Pender, Mr. G. G. Ward, Mr. 
F. R. Lucas, Mr. W. S. Smith, Mr. T. W. Bischoff, Mr. F. E. Hesse, Mr. 
E. Hurdus, Mr. P. Burrell, Mr. J. T. Crowe, Mr. J. G. Youngson, Mr. 
H. E. Plank, Mr. C. W. Adye, Mr. G. B. Osborn, Mr. R. T. Wolfe, Mr. 
W. Hibberdine, Mr. J. L. Verne, Mr. T. Richardson, Mr. S. Collett, 
Mr. J. I. Bethell, Mr. J. Cambrook, Mr. P. L. Isaac. Mr. F. Ryan, Mr. 
A. R. Hardie, Mr. W. Judd, Mr. G. R. Neilson, Mr. F. T. Preddle, Mr. 
W. Dover, Capt. G. Pattison, Mr. E. Steer Hodson, Mr. P. H. Selfe, Mr. 
W. Gilhespy, Mr. T. Devitt, Mr. J. McKean, Mr. G. G. Wren, Mr. 4. M. 
vs Mr. A. J. Collier, Mr. W. J. Browne, Mr. F. C. C. Nielsen, Mr. F. 
Barb Mr. W. H. Giles, Mr. H. H. Gilby, Mr. H. A. L. Robinson, Mr. A. 
P por Mr. W. H. Ash, Mr. W. H. Burman, Mr. W. Robinson, Mr. C. E. 
Ree Mr. W. O. Smith, Mr. J.H. MunGavin, Mr. R. T. Brown, Mr. J. 

'ppon, Mr. J. E. Squier, Mr. R. G. S. Buckland, Mr. W. P. Slater, Mr. 


PEDE Mr. F B. Foy, Mr. A. Sell, Mr. C. J. Cole, Mr. W. W Brown- 
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The CHAIRMAN, in proposing the toast of “ Our Retiring Pioneers,"' 
said they were assembled to do honour to a number of their colleagues 
who had been associated with the Company since its infancy, and whose 
work and energy had helped directly in the development of the Company 
and indirectly in the cause of submarine telegraphy. The pleasure ot 
meeting them was tempered by the regret of parting, but the feeling of 
goodwill would always remain, and all present trusted that any regret 
they had at severing their connection with the cause in which they were 
all so closely interested would be solaced by many happy years of health 
in which they might enjoy their well-earned retirement. During the past 
40 years great developments had taken place in submarine telegraphy. 
In 1870 there was only a single line to India; and cable communications 
for Australia had to be posted on from Pointe de Galle, and those for the 
Cape from St. Vincent. At the present time, even taking wireless into 
account, daily life would be almost impossible without the cable systems, 
and those gentlemen who were retiring had the satisfaction of knowing 
how much the service had progressed through their untiring work; and 
that the valuable assistance which they had been able to render during 
their long and faithful carcers had materially assisted in bringing the 
organisation of the Company to its present high state of efficiency. — 

fr. T. A. BULLOCK, replying for the home members, and Mr. G. O. 
SrRATT for the foreign members, spoke of the great changes which had 
taken place during their connection with the service, and thanked tho 
company present for the honour done to them and their retiring colleagues 
on this occasion. ; 

Mr. F. A. JonNsToN proposed the toast of “ Our Visitors," to which 
Mr. F. R. Lucas responded, and Mr. G. G. Warp proposed the toast of 
“The Chairman.” | 

The function passed off very successfully, and gave an opportunity for 
the renewal of many old friendships. 


The following brief biographical particulars will be of interest — 


Mr. William Belton.—Mr. Bolton served for nine years in the Great 
Western Railway service, and joined the Eastern Telegraph Co. in London 
in Junc, 1870. He was appointed clerk-in-charge in November, 1872, 
and clerk-in-charge and electrician in October, 1880. He was appointed 
superintendent at Liverpool on the death of Mr. T. Moore in February, 
1891, retiring June 20, 1914. . Na ; 

Mr. Thomas Adolphus Bullock.— Mr. Bullock served with the Electric & 
International Co. for seven years prior to joining the Eastern Telegraph 
Co.'s service in June, 1870, as clerk-in-charge in London. He was 
appointed asst.-superintendent in February, 1876, superintendent at 
London chief station in July, 1877, and divisional superintendent, in 
February, 1897. He has occupied this important post from that date, 
and retired June 30, 1914. (The proceedings at the dinner and presenta- 
tion given to Mr. Bullock by members of his staff on June 6, 1914, will be 
found reported in THE ELECTRICIAN for June 12, p. 412.) 


Mr. H. G. Cheesman.— Mr. Cheesman served with the Electric & Inter- 
national Co. and the Post Office for eight years prior to joining the 
Eastern Company at Porthcurno in January, 1875. In 1877 he was 
appointed mechanician at.Carcavellos, and in January, 1886, became 
asst. electrician. In 1894 he was appointed asst.-superintendent at 
Porthcurno, and from April, 1900, to September, 1901, was employed in 
inspecting the Western Company's stations and in installing relays at 
Madeira. He was engaged in this work and in inspecting relays at 
Gibraltar, Durban, Cape Town, Mauritius, &c., till 1904, when in Julv of 
that year he was appointed superintendent at Durban, where he 
remained until April, 1910, when he transferred to Capetown. He 
retired June 30, 1914. Mr. Cheesman was not present at the dinner, 
" he has recently undergone a serious operation and is on a trip to South 
Africa. 

Mr. Clement Chevallier.—Mr. Chevallier was trained in Lord 
Kelvin's laboratory at Glasgow, and was sent to Suez in charge of Lord 
Kelvin’s curb-key instrument in 1875, and was later appointed to the 
Eastern Telegraph Co.’s staff at Porthcurno, Cornwall, in March, 1876. 
In September of the same year he was appointed asst.-electrician at 
Aden, and superintendent at Aden 1883, at Bombay 1897, at Suez 1899, 
at St. Helena 1907, and at Porthcurno (in succession to Mr. Ash) in 1912. 
He retired June 20, 1914. Mr. Chevallier is the author of “ A Month's 
Holiday in Somaliland," a book written in the early eighties, when big 
game shooting was casily possible near the coast in that part of the world. 

Mr. J. H. Davey.—Mr. Davey served with the Post Office for three 
years, and entered the Eastern Company's service at Porthcurno in 
March, 1872. He was appointed to Alexandria in August, 1872; Suez, 
October, 1872; Aden, March, 1873 ; Bombay, February, 1876 ; Malta, 
November, 1877; Bombay, December, 1881. He became clerk-in- 
charge at Bombay in June, 1888, asst.-superintendent July, 1891. and 
superintendent, October, 1899, on the retirement of Mr. Stacev. He was 
superintendent at Alexandria in November, 1905, transferring to Malta 
in March, 1906. He retired June 30, 1914. l 

Mr. George Owen.—Mr. Owen served in the Electric & International 
Co. and in the South-Western Railway service for five vears before he 
became connected with the Eastern Company in April, 1873, in which 
year he served at Carcavellos, going to Alexandria in 1874, Aden 1875, 
Malta 1878; and as clerk-in-charge at Alexandria 1883. He was asst. 
superintendent at Suez in 1897, acting superintendent at Bombay 1892, 
assts. superintendent at Suez 1902, and became superintendent at Bom- 
bay in 1905, at Suez 1907, and at Vigo in 1912. He retired June 30, 1914, 
. Mr. A.W. Prosser..— Mr. Prosser served with the Electric & International 
Co. and with the Post Office for three vears before he joined the Fastern 
at Portheurno in Januarv, 1871. He was appointed to Gibraltar in 
September of that year, to Malta in 1876, to Aden in 1877, and was made 
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clerk-in-charge at Perim October, 1884. From this station he went as 
superintendent to Odessa in December, 1892, became asst. superintendent 
at Malta September, 1899 and superintendent in January, 1901. He 
was appointed to Aden in April, 1906, and was at Mauritius in November, 


1908, at Durban May, 1909, and at Alexandria February, 1912. He 
retired June 30, 1914. 


Mr. Oscar Spratt.— Mr. Spratt, after serving in the Electric & 
International Co. for nine years, was appointed to the Eastern Telegraph 
Co.’s station at Porthcurno as clerk-in-charge in May, 1870, and as asst. 
superintendent in January, 1876. On the death of Mr. De Sauty, Mr. 
Spratt became superintendent at Gibraltar in July, 1893, and remained 
at that important station of the company’s service until his retirement 
on June 30,1914. Gibraltar had, up to the retirement of Mr. Spratt, only 


ele superintendents during the whole period of the existence of the 
station, 


Mr. 8. Millier Wood.— Mr. Wood served in the Post Office for eight 
years before joining the Eastern Company in April, 1874, at Porthcurno. 
At the end of that year he was appointed to Gibraltar, and became clerk- 
in-charge at Zanzibar in 1885. In November, 1888, he was appointed 
clerk-in-charge at Caminha, Portugal, and was given the rank of asst. 
superintendent at the same station in January, 1892. On the formation 
of the Europe & Azores Telegraph Co. he became superintendent at San 
Miguel, Azores, and was transferred to the company's main station at 


dou in July, 1893, where he remained until his retirement on June 30, 


_ Mr. G. Raymond, M.V.0.— Another well-known superintendent in the 
Eastern Company's service retired in March, 1914, but has not left Corfu 
(to which station he was appointed in 1881), as he has been sclected for 
the important post of H.B.M. Consul at that place. Mr. Raymond was 
trained at Portheurno, where he entered in November, 1871. He was 
sent to Marseilles in September, 1872, and to Malta in April, 1873. He 
became asst. electrician at Alexandria in November, 1877, and was sent 
to Besika Bay when the British fleet was there during the Russo-Turkish 
War, up to April, 1878. In that ycar he was appointed superintendent 
at Tenedos, and afterwards to Corfu in November, 1881. He has been 
decorated by King Edward for services rendered to the flest on the 
occasion above mentioned, and also by the German Emperor. 


PATENT RECORD. 
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SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
srecially compiled by Messrs. MEWBURN, ELLis & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged 
at the Pct:nt Office the former is given in brackels after the tlle. - 


; 1913 SPECIFICATIONS. 

5,157 Erster. Electricity meters. 

An astatic direct-current watt-hour meter having in combinaticn with a plurality 
of poles or pairs of poles, exceeding two. a dicc armature having one and a-half times 
or twice as many coils as there are roles or pairs of poles. 

5.352 SotpATENCOW. Electromagnetically controlled perforating apparatus. (161/12. 
Patent of addition not granted.) 

10.200 AutoMATIC TELEPHONE Mra, Co. (Automatic Electric Co.) 

10.399 PrgcHER. Telephones. 

12.7283 EvgnsHED & VicNoLEs (Lrp.) & EvERSHED. Testing of insulaticn. 

12.740 Freas. Constant temperature electrically heated ovens. 

12,966 Lunn & New PHONOPORE TELEPHONE Co, Calling cevice for te'ezraph or tete- 
phone circuits. 

13.065 DITCHAM & GRINDELL-MATTHEWS WIRELESS TELEPHONE SvND (LTD.) Calling 
or alarm apparatus for use in wireless signalling. id 

13.347 B.T.-H. Co., SauELsCN & Warwick Macuinery Co. (1908). 
anism for prime movers. (Addition to 9,245.11.) 

15,392 B.T.-H. Co. (G.E. Co.) Vapour electric devices. 

15658 Wuite (StursEs.) Electric railways. 

15.682 Oris ELevator Co. (Otis Elevator Co.) 
(Patent of addition not erante.) 

16.349 Stippe. Electrical stop motions for knitting machine: 

16.501 BritisH Evectric HEATER Co. & KRATT. Appiratus for heatine liquids etec- 
trically. (Cognate application 28.355 13.) i 

17.264 RattiNG & Ipe. Electricovens and the like appliances. 

18.024 Hey & Baker.  Wire'e:s apparatus. 

18.073 Crarts. Electric shaft furnaces. " 

18,400 Hicsins & GnirFiTHs. Electric lizht ceiling fitting, fitted with a srecial device 
to facilitate the fitting or removal of a glass or alabaster bowl or metal reSe:tor 
or the like. 

19,588 BouUCHEROT. Continuous-current transformers. (18/3/12.) 

19.757 FirtH & Leake. Railway sienalline. l 

21,140 Storer. Re.enerative brakine systems for e'ectric motors. (5/10/12.) 

An electric motor control system provided with a control device for effezting the 
acceleration and operation of the motors. control devices for reculating the Geld 
excitation of the motors and connecting them independently to the supply circuit in 
order to return energy thereto and a master controller for gove:nitg both the said 

sntrel device ;. 

23,643 WESTERN Frectric Co. (Wcodward, acting for Western Electric Co.) Tete- 
phonic rezeiving apparatus. 

26,251 WEEKS. Electrical accumulators, "TON 

20.522 WcLF. Dynamo-e'éctriczl means for starting inteznal-combustion engines and 
lizntine systems in connection therewith. 

27.137 FITzSERALD & FITZGERALD. Apparatus for recording numter cf te'ephone cal!s. 

29.270 SIEMENS BROS. Dynamo Works (LTD.) & Wiison. Commutation arranzemeats 

' for electric rotary converters coupled to alternatine-current beozters. 


1914 SPECIFICATIONS. 
72 SVENSKA ACKUMULATOR AKTIEBCLASET JUNGNER. Process for restoring the 
activity of a positive electrode mass for alkaline accumulators. (16'1-13.) : 
1,640 SIEMENS-SCHUCKERTWERKE Ges. Arrangements fcr rezguiatine tre torque of 
polyphase electric motors. 22,13) — 

An arrangement for rezulating the torque in polyphase motors with squirre!-cige 
rotors, in which the short-circuiting rings are combined with a maznetic sheathing, 
yoke. or ca inz, either permanently or only at starting. 

3,618 JEIDAL, Thermal contact device for electric circuits, (5/12/13) 


Te‘ephone systems 


Governing mech- 


Electric control of electric motors. 


11,934 MANDERS. 
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4,309 SIEMENS-XHUCKERTWERKE Ges. & Hurss. Controlling of e'ectric motors for 
ship propulsion and means therefor. (Divided application on 13,148/13. 6/6.) 

6.454 RocksTROH. Rotary transmission dynamometers with recording apparatus. 

8719 SrrenserR. Electric heatine and cooking devices. (7/4/13.) 

12,032 Eversuep & VicNorgs (Ltnp.) & EVERSHED. Te:ting of insulation, 


HET Divi 
application on 12,723. 31/5.) uius 


APPLICATIONS FOR PATENTS. 


Norg.—The undermentioned Applications (excépt those marked t) are nol open to 
public inspection until after acceptance of Comrlete Specifications. Those marked * ave 
open to inspection 12 months afier the date attached to them, tf they have not been published 
previously in the ordinary course. Names within parenthesis are those of communicators 

of inventions. When complete Specification accompanies application an asterisk is affixed, 
May 7, 1914. , 
11,252 DucpILLt. Combination contact for electrical or other purposes. 
20s BALLINGER. Reflectors, diffusers and the like for electric and other lights. 
1 


,265 WarMoucH & SmitH. Placing trolley poles of tramcars on overhead wire and 
removal of same. 

11.301 Leitner. Electrical time switches. 

11 


,399 BritisH WESTINGHOUSE ELEcTRIC & Mro. Co. 


(Westinghouse Electri 
Mfg. Co.. U.S.) £ ric & 


Supports for overhead conductors for electric railways.* 


11.312 Paset & DALzIEL. Electric brakes for railway and the like. 
11,325 BEAurERE. Accumulaters. (8/5/13, Be'gium.)* 
, _ May 8, 1914. 
11,313 EsTLER. Supporting and insvlating conductor-rails of electric railways. 
11,355 E UAR ALLEN & Co. & E. LARMuTH. Points for tramways, railways and the 
ike. : 
11.359 Masters. Safety magnetic clutch locking-apparatus for railway carriage dcors. 
11.372 Karp. Actuating signals an locomotives by e'ectrcmagnetic induction. 
11,393 Crompton & Co. & PENSABENE, Dynamo-e'ectric machine:. 
11,404 Gites. Electrical condensers and the manufacture theeof. (Addition to 


10,895.14. 3/7/13, Switzerland.)* 


11,408 OSTERREICHISCHE SIEMENS-SCHUCKERTWERKE & REGAL PATENTE G.m.B.H, 


Anpliance for electrical jacquard machines. (10/5/13, Austria.)® 
11,410 OsrERREICHISCHE SIEMENS-SCHUCKERTWERKE & REGAL PATENTE G.m.B.H. 
Electrical contact device. (10;,5;13, Austria.)* . 


11,436 B.T.-H. Co. & CLoucH. Protective devices for alternating e'ectric currest 


machines. . 
May 9, 1914. 


11,474 SiEMENS-SCHUCKERTWERKE G.M.B.H. Rezulating the speed of machizecy. 
(10/5/13, Germany.)* 


11,492 GENSENBACH, Housings for cleztromagnets.* 

11.496 Jetty. Electric lightine equipment of motor cars and like vehic'es. 

11,516 CARDWELL. Electric control apparatus for signalling systems. (Divided Applizz- 
tion on 17,439;13, July 29.)* 

' May 11, 1914. 

11,551 Orro. Converting alternating current into pulsating direct current. (24/5/13, 
Germany.)* 

11,564 Manxs. (Canadian Independent Telephone Co., Ltd., Canada.) 
transmitting-device.* 

,599 BRISTOL. 


Elecstric-impulse 


11 Portable e'ectric safety lamps. 

11,612 MALABY. Wall plugs or socxets.* 

11.624 CErERI. Electric ieniters.* 

11 CoLttins. Meznani:m for and method of operating switches. (13/5/13, U.S.)* 
11,630 CorLiNs. Signals and motor control for electric roads. (13/5/13, U.S.)* 

11 


,632 HALKACH. Protecting motor-driven vehic'es by rendering harmless cables or the 
like obstacles blocking the roadway.* 


11,633 pres Accumulating energy for generating motive fluid. (19/12/13, 
rance.) 
11,637 BeapLey & Fish. Tramway and railway points and the like. 


May 12. 1914. -— 
644 KORTING & MATHIESEN ÁkT.-GEs. Metallic-vapourlamps. (21/5/13, Germany.) 
LARS3ON. Telephonic receivers. 


1 
7 MARGUEROND & Rousset. Indicating-arrangements for electricity supply 
systems.* 


669 RoBexts. Clip to connect and hold cross wires together. 

676 CowrER-COLES. Construction of ancce. 

677 CewrER-CoLES. Coating sheets and plates in ccntinuous lengths. : 

,708 SCHIESSIER. Wireless te'ezraphy and telephony. (Divided applicaticn on 
29,447.13. 29.1213. 16/10/13, Austria.)* 

11,709 ScuigssLER. Antenne for wireless te'ezraphy or telephony. (Divided application 

on 22.447,13. 29 12.13. 16,I0.13. Austria.)* 

1.715 Siemens Bros. & Co. & Boot. Railway signalling. 

1.739 B.T.-H. Co. (G.E. Co., U.S.) | Insulatine-devices for electric traction systems. 

1.246 FÖRSTER'SCHE MASCHINEN- UND ARMATURENFABRIK AXT.-GEs. Motors for 
intermittent conveyors. (13,5,13, Ger-many.)?* 


May 13, 1914. 
233 Kus. Electric rear lamps. 


11 
11,734 MORRIS & MORRIS & LISTER, LTD. 

11.891 Satmon & D^25335N. Absolute permissive automatic blecx signal system * 
11,828 Fever. Ev'ectric and other motor driving-arrangements for looms and other 
machinery. (Addition to 7.237,12. 13 5.13.* 

11,815 & 11.816 Soc. D'EXPLOITATION 023 APPAREILS RATEAU. 
pressors and pumps. (14,5 13, France.)* 

11.832 B T-H. Co. (G.E. Co.. U.S) Protective devices for electric circuits. 

11,837 Fat kEHTHAL. Cconverting direct into alternating currents and vice versa.* 

11.841 Witsou, Control apparatus for electric lignting systems on motor cars. nE 

11,814 ALLESMEINE ELEKTRICITATS-Ges. Induction meter with three-armed driving 
care. (Addition to 3,912 14. 17.5 13. Germany.)* 

11,815 Boas & Quist. Renewal of conduits with internally packed and externally lead 
filled sockets. (14.5.13, Deimark )* 

11,852 BAcHELET. Ele:tro-magnetic levitating apparatus. 


May 14, 1914. 
11.853 Green. E!ectro-magnetic measuring instruments. 
11.831 FigtLD. Magnetic compasses. oa 
11,699 Sz. HELENS CABLE & Rupsex Co. & Waitz, Lti. Connection boxes, junction 
boxes and the like. l 
11,895 CHRISTIE. 
11.928 ARNA. 


Ele:tric-cizcuit breakers and switches. 


Rotary fans, com- 


Electric motors. 
Geacratine electvo-mavnetic oscillations or high-frequency currents. 
Producing oscillatory curreats of electricity of small decremeat and 
close wave trains trom alternating and continuous currents of electricity. 
11.937 Bekky. Electric heating apparatus. : E 
11.940 Siemens Bros & Co. (Siemeas & Habke Akt.-Ges.. Ge-many.) Electric sig- 
nalling installations. * 
1.913 B.T-H. Co. (G.E. Co., U.S) Electric switches. ` , , 
1.90 HauRIOT. Treatment ot ores and solid salts by eleztro-chemical reduction. 
(22;5,13, France.)* 
May 15, 1914. 
1952 DoustEDAv. Elctro-mazn:tic l:vitating and prop?lling apraratus.. à 
1.987 GENDERS & Genders. Electrical apparatus tor autcmatically Iccking railway 
carriave doors while train is in moticn, , : 
11.995 PATE & Woop. Electrically heated boiling plates and the like.* 
12.002 Timinas & Foster. | Fender or kerb and electric heater. : 
12.005 Roserts. Electric ienition plugs for internal-combustion engines. ET 
12.012 Axt.-Grs, BROWN, Boveri, ET CIE. Starting transformers. (2/6 13, Germany 
12.032 EvERSHED & VIGNOLES, & EversHeD. Testing insulation. (Divided applicatie 
on 12.723,13. 31 5) " 
12,035 & 12,048 VuLcAN-WERKE HAMBURG UND STETTIN Axt.-Ges, Control or regu 
lation of motors. (2/1 & 33/14, Cermany.)* 


-— 


— 


\\ 


te 
UM 
h 
n 
r 


ES T 
ir r 5 


tee 


t 


D ie 


Q9 pM gae wt 00:2 es 
e r, P 
e 


T dA 


r1 RES 


THE ELECTRICIAN, JULY 3, 1914. 


CONTENTS, 


Prometheus Electric Kettles. 
Illustrated .......:...... 1C8 
Commutator Grinding. Illus, 
Calorite Electric Stove. Illus, 
Simplex Fans. Illustrated... 
A Progressive Draper. Illus. 
| Electrical Pumping Equip- 
ment at the Hull Joint 
Dock. Illustrated .. 110 

10-Ampere ‘‘Pivot Interme- 
diate”? Switch. Illustrated 111 
Lighting Coventry Bandstand 112 
Stigler Lifts.... muss 114 


ÍLFORD Peper ey eee are ee ee 
LEGAL INTELLIGENCK ........ 542 
PARLIAMENTARY INTELLIGENCE 543 
Business Notice8............ 543 
Electricity Supply .......... 543 
Traction Notes ............ 544 
Telegraph & Telephone Notes 545 
Empire Notes e**96000009829«489 515 
Miscellaneous Notes ........ 545 
Tenders Invited (E EE EE EEEE) 546 
Tenders Received & Accepted 547 
Municipal Accounts ........ 548 


The Round Table... .. eececos 105 
The “ Point Fives?.......... 105 | New Companies....... esses. 
Push-button Control of Alter- City Notes ....... eese. 000 

nating-current Motors, Illus 106 ! Companies’ Share List ...... 551 


Companies' Meetings & Reporte oes 


— 


ILFORD! 


After Long Eaton, Ilford. After Ilford —what ? 
the electrical industry must be a particularly vital institu- 
tion. After narrowly escaping being still-born, aftei 
surviving the ill-nourishment of its infancy and arriving at 
the period of youth and promise, it finds itself confronted 
with obstacles and difficultics which appear quite out of 
proportion to its years to grapple with. In many ways, of 
course, it has been beneficial to the industry that it has not 
achieved success too soon, or without opposition. Too 
rap:d development is often a sign of prospective early decay ; 
therefore the motto of the industry might well be “ Festina 
lente." But gaseous methods would seem to suggest that 
the advice given in the Bible to " deal with thine adversary 
quickly while thou art in the way with him” should be 
strictly followed by electrical men at the present time. On 
the one hand, the journals of the gas interests assume an 
attitude of supreme contempt for the electrical industry, 
for electric cooking and heating, and, above all, for electric 
rower and for electric lighting, both of which are admittedly 
displacing gas. On the other hand, this same gas industry 
has organised itself to present a united front to elecirical 
opposition, and, not content with acting upon the defensive, 
is actually attacking, where it can, the most virile mem bers 
of the electricity supply business. Why an industry which 
has been established 100 years, and which professes to be 
beyond the reach of competition, should find it necessary to 
take up this kind of attitude seems to require some ex- 
planation, lt is ridiculous to assume that the Ilford 
Gas Co. are legal punctilios and, therefore, require that any 
commercial development of the municipal electricity depart- 


Really 


— 
——————————————————— 
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the law, and that until it is legalised such competition on 
the part of the electrical undertaking is to be characterised as 
unfair and even unscrupulous. A different view of things 
would, no doubt, be taken by gas undertakings if the 
position were reversed—if, for example, the gas undertak- 
ings were not permitted to sell fittings, hire out stoves, 
or do gas fitting. This aspect should appeal to the 
British Commercial Gas Association as this is very largely 
supported by municipalities, who push the sale of gas and 
also hire out cookers, fires, &c. Still we are not going to 
wail over this business. The Ilford electricity department 
has shown that the electrical industry can fight even with 
one hand tied. The case will at least emphasise the 
importance of placing on a legal footing at all events some 
of the objects of the I.M.E.A. Bill. 


Electrically Melted Ferromanganese in Steel Manufacture. 
A short article in a recent issue of " Metallurgical and Chemical 
Engineering" dealt with the advantages and cost of electri- 
cally melting. ferromanganese. It is remarked that electric 
furnaces are being widely used in Europe to keep a molten 
supply of ferromanganese on hand at the converter plant. The 
use of molten ferromanganese instead of solid ferromanganese 
not only results m a saving of alloy, but makes the deoxidation 
more efficient and tlie steel better ; and the cost of melting the 
ferromanganese electriesllv is more than counterbalanced by 
these advantages.. In America the first firm to take up this 
practice has been the Illinois Steel Company, who have in- 
stalled a 4-ton Héroult furnace to keep on hand a supply of 
molten ferromanganese from which 150 1b. are taken every 
seven minutes; they have found that besides the saving in 
alloy there is a clear advantage in quality. The results from 
a 3-ton 350 kw. ferromanganese-melting furnace, of the three- 
phase, 50 frequency, three-ring Roechling-Rodenhauser type, 
from which some 30 to 50 tappings, ranging each from 198 Ib. 
to 264 1b., are made every 24 hours, depending upon the de- 
mands of the steel plant, are of interest. For the first five 
weeks the average energy consumption, excluding the energy 
required for burning in the lining, was 721 kw.-hours per ton 
for an output of 220 tons of ferromanganese. To maintain 
the furnace hot during long intervals 200 kw. to 250 kw. are 
required. As a result of using molten ferromanganese, an 
average saving of 30 to 40 per cent. by weight of ferromanganese 
required is recorded. With cold ferromanganese from 15 lb. 
to 18 lb. are used per ton of steel and during a year some 2,100 
tons of cold ferromanganese are required. With molten ferro- 
manganese this amount i5 reduced to less than 1,400 tons, 
representing a saving of mere than 700 tons, which, at £11 per 
ton, represents a saving of £7,700 per vear. For burning in 
the lining and heating up a 3-ton furnace about 3.500 kw.-hours 
are required and a life of about 81 days of 24 hours may be 
expected from the lining. These results, however, only apply 


neate they compete shall be under the regis of to induction furnaces, 
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was not in the common circuit. He took the 5 per cent. as being right, 
LEGAL INTELLIGENCE. a3 it was given quite frankly by Mr. Chambers. 
Mr. COURTNEY ‘TERRELL said he admitted the 5 per cent. 
omnes Mr. JoHN St. Vincent PLETTs said that for 15 years he had been with 
. I the plaintiff company. He was engaged on the erection of the first chain 
Marconi v. Helsby Wireless Telegraph Co. of idis connec stations in the world in 1900. He had worked 
The hearing of this action for the recovery of damages for alleged | out the tunes in the 7,777 specification. The couplings derived from 
infringement has been continued by Mr. Justice Eve and an assessor, tunes Nos. 2 and 4 were both very small, something less than 3 per cent. 
Mr. JAMES SWINBURNE said he had read the judgment of Mr. Justice | It was difficult to determine those couplings with any degree of accuracy 
Parker in the previous case, and agreed that it was a complete and full | when they were very small on account of the two lumps coming close 
statement of the art of wireless telegraphy. 


Witness gave evidence as to | together and merging into one another. — He went down with Mr. 
the development of radio-telegraphy, and referred to the work of Hertz, | Swinburne and Mr. Dugald Clerk and made the measurements he was 


Lodge and others. The Marconi patent of 1896 was the first patent for speaking of at defendants’ station. He also reproduced the circuits 
wireless telegraphy that he knew of; that brought wireless telegraphy which he tested at Chelmsford (at plaintitf8! works) from the data he 
within practical range. Witness was shown a diagram of the invention, ) took on the ships. ‘They inspected the apparatus, and noted the general 
the subject of the patent being sued on, and he said that there they had | arrangement of the circuits, the way that the common and the external 
a good conserving circuit which had a spark. gap and a condenser in a one- inductance was arranged, and then they took the resonance curve from 
turn coil. They had there a closed circuit which enabled one to get a | the aerial, actually from the earth wire and the aerial, so that they found 
large number of oscillations when the condenser discharged across the the wave-length which the station was emitting. They varied the com- 
spark-gap ; the primary in that circuit Was oscillated with what was mon Inductanee in order to ses that the two circuits were in tune, and 
marked the secondary in the aerial; the aerial had an inductor in it they found that they were quite well tuned, because if they were thrown 
which was adjustable. When the closed circuit was oscillated it parted | a little bit out of tune the lamp which was placed in the aerial circuit did 


with its energy in small quantities, but continuously through the primary | not glow brightly, showing that there was a very small current in the 
to the secondary, and if those were tuned they knew they got a better 


result. 
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In the 1900 patent, in order to get communication of the energy 
from one circuit to the other in small quantities and regularly, the more 
loosely coupled the transformer (7.c., the primary) was to the secondary 
the better, but within reason. From the electrical point of view, the 
step which Marconi took (over what was done before) by his 1900 patent, 
was having one circuit with a condenser, which he could charge up with 
a great deal of energy, and which could oscillate without being stopped 
much, as far as the circuit itself went, passing the energy of that gradually 
over into another circuit, which was a specially good radiator, and get 
the energy over in small portions to keep that radiator circuit going till 
the energy was all dissipated. Witness was examined at some length on 
the meaning of certain words in the specification, &e. The effect of the 
improvement of the Marconi L200 device over that of the 1896 one was 
that it increased the distance enormously. One might almost say the 
modern development of wireless telegraphy was due to it. He did not 
mean to say that every modern system infringed it, but it gave a start 
to wireless telegraphy. Evidence was then given as to the apparatus 
used hy defendant in the previous case. He had visited one of the ships 
(the “ Cambria ") equipped by the present defendants at Holyhead. 
Having described the apparatus used, he said that the system worked 
in accordance with Marconi's 1900 specification, He could not tell why 
they had put three spark gaps instead of one. He saw the apparatus in 
operation, and it operated so as to have a closed circuit which conserved 
the energy and gave it out in small quantities to an open circuit: which 
radiated the energy. 1t was a device which enabled more energy to be 
imparted to the radiator than heretofore, the approximately closed 
circuit of the primary being a good conserver and the open circuit of the 
secondary a good radiator of wave energy ; but it must. be remembered 
that that was an established installation, and the capacity of the aerial 
was larger than it would have been in the time contemplated by the 
7777 patent. There was an auto-transformer. He did not find the 
invention was the subject of the patents described in any of the docu- 
ments specified in the pleadings. Plaintiffs’? invention was certainly 
useful, and he thought the specification described all that was necessary 
for an engineer to carry it out. 

Cross-examined by Mr. C. TERRELL, witness said the whole point was 
that the theoretical wave would have to put just as much energy each 
vibration into the secondary as the secondary sent out. 1f there was a 
difference of a quarter of à period in lag right through, as the amplitude 
got less, he thought the proportion of radiation would alter, and it would 
tend to get out of step. The question of the looseness of the coupling 
would depend on the nature of the aerial whether the aerial was one that 
radiated much in proportion to its oscillation, In different cases you 
might use different coupling ; a different ratio of coupling would be better 
in different cases. Having answered a number of questions as to tuning, 
&c., witness said he regarded Lodge's specification (No. 11,575* of 1807) 
as of great importance. The first thing that Lodge did was, instead of 
taking the old acrial that Mareoni and other people had been using —a 
tall aerial with a spark in it—he put inductance into it. The point of 
Lodge was to get his material oscillating, leave it alone and let it slow 
down till it died out, when he would make it oscillate again. Lodge 
wanted to cut off the source of electricity as soon as he could, but he did 
not want, to use a modern expression, to quench an oscillatory spark. 
Lodge said he was going to use the impulsive rush. That went back to 
Lodge's ideas on the question of lightning, and he explained in his Paper 
on lightning that one could get a discharge by what he called impulsive 
rush. He was not considering the impulsive rush as an oscillatory dis- 
charge at all, simply as a sudden discharge. Asked to compare Lodge's 
Fig. 4 with Fig. 6. the alleged infringement, witness said that not only 
was there an apparatus for tuning in Fig. 6, but the whole idea was absent 
from Fig. 4. They had got an aerial inductance in Fig. 6, which would 
make the difficulty still greater. 

In re-examination Mr. SwiNBURNE said he was present (with Mr. Clerk 
and Mr. Pletts) at the inspection of the “ Cambria.” and in his presence 
the wave-length was taken with the wave-meter. Mr. Pletts would pro- 
duce the curve ; he thought it was 600 metres, The coupling was 2 per 
cent. and the primary and secondary were tuned he could see broadly 
the coupling was loose; there was a good deal of self-induction that 


acrial, instead of a comparatively large current, which was obtained when 


they were properly tuned. 


He produced a copy of the resonance curve. 


That resonance curve was only consistent with two loosely coupled cir- 


cuits or with two tightly coupled circuits and a quenched spark. 


It was 


not consistent with two loosely coupled circuits and a quenched spark. 
With excessive damping the curve in itself might perhaps be consistent 
with it, but the amount of energy which could he radiated from the 
aerial would be purely negligible, if the damping were so large that there 


was no interaction between the two circuits. 


There was no special 


damping means employed : it was an ordinary circuit with ordinarily 


good conductors in it, and those four spark gaps. 


'These three or four 


spark-gaps, with or without any means that he knew, would not give any 


such damping as to be consistent with that curve. 
the installation at Chelmsford and tested it. 


Ing, or with very loose coupling and no quenching. 


He had reproduced 
To his mind the curve ob. 
tained at Holyhead was only consistent with tight coupling and quench- 


He had some sug- 


gestion that it was going to be said that that apparatus was quenched 


spark. 


What he actually did in fact was to produce the two small 


spark-gaps which had been referred to, and to try it respectively with 
those spark-gaps in circuit and with them short-circuited; he was un- 
able to detect any difference, the difference was so minute. In both 


cases he used a wave-meter, and it showed no difference. 


He reproduced 


the cireuit ; he actually measured the coupling and he made several 
variations to see how big it could be made, and he was convinced that it 


must have been certainly under 5 per cent. ; 


; it may have been 5 per cent. 


or it may have been half that, but it was not greater than 5 per cent. 


He inspected the apparatus and tested it. The numbe 


r of waves, 


assuming there was damping such as shown by curves L and G (put in), 
there would be extremely little energy put into the aerial; there would 


probably not be a large number of swings. 


If the damping was so great 


that there were only three or four etfective swings, then the whole instal- 


lation was most inefficient. 
where it was installed. 


It would not be of any practical value 
If you had six half-waves and hand over 2 per 


cent., 12 per cent. of the total was the utmost which could get out, and 


it was very much less than that, in fact. 


Mr. DUGALD CLERK said he went with Mr. Swinburne and Mr. Pletts 
and inspected the installation at Holyhead on board the ‘ Cambria.” 
They examined the apparatus carefully, and Mr. Pletts made notes. 
They had a sheet. prepared, showing the diagrammatic arrangement of 
the whole of the interior. It was at once obvious from the arrangements 
that there was an auto-transformer there, and that the mutual induction, 
the circuit common to both circuits, was small to the external induction. 
Without any calculation whatever they saw the big coil outside, that 
showed at once that there was loose coupling. He was told that it was ò 


per cent. coupling. 


agreed with the evidence of Mr. Swinburne and Mr. Pletts. 


wards concluded. 
For the defence, Mr. €. TERRELL said his points were 


They saw it work and examined the spark-gaps. 
Mr. Pletts arranged his instrument for getting the wave-length, and that 
was placed near the aerial and they got the wave-length by moving the 
arrangement attached to the instrument for turning the condenser to 
give the wave-length : they tried it with various wave-lengths till they 
found the square of the maximum current induced by the instrument. 
Mr. Pletts took down the number, and Mr. Swinburne took them down 
also, and he accepted them from them. The conclusion he formed from 
the inspection was that that was a Marconi instrument similar in essen- 
tial respects to the installation of the '* Nonsuch ” which he had studied 
before, and that the only difference he could see at the time was, while in 
the “ Nonsuch ” the transformer was a step-down transformer, m that 
it was a one-to-one transformer. That was the only difference, an auto- 
transformer; there was only one spark-gap in the '" Nonsuch " arrange 
ment; there were four spark-gaps there. He had read the prior docu- 
ments in the particulars of objections and he did not find in any of those 
decuments the invention described in the invention in question. He 


‘The witness was eross-examined at some length on the work of Lodge, 
Ducretet, Oudin, &c..and the evidence for the plaintiffs was shortly after- 


; (1) That 
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defendant's apparatus was after Lodge, whether the ev am 
plaintiffs was correct or not ; (2) that it was not Marconi s; and (3) th: 


Marconi, as a statement of a new manufacture, was ant 


icipated by 
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apparatus described by others in 1898, 'Th? cas» had resolved itself into 
a clear and simple issue of fact. In short, the mere question was which, 
in defendants’ examples, was the persistent oscillator? It was not 
incumbent upon him to establish any theory, but. his theory would be 
available and could be criticised. Defendants, said counsel, had prepared 
an experiment to explain their system, and wero anxious that his lord- 
ship and the assessor should se2 it. It did not matter to him whether 
Mr. Marconi had conferred a great benefit upon the world. Mr. Marconi 
might ask for a Parliamentary grant or anything els» of that kind, or an 
exclusive Parliamentary contract. His point was: “ Was the kind of 
genius which he had shown rewardable by a monopoly for a new manu- 
facture? " Was it a new manufacture ? 

Dr. J. EnskiNE Murray then gave evidence for defendants, and at the 
adjournment his lordship and th» asse3sor prozezded to visit defendant's 
apparatus, 

1 he hearing had not concluded when we went to press. 


Winding-Up Petition.—On Tuesday Mr. Justice Astbury allowed 
the petition of W. Laurence & Son for a compulsory order to wind up 
the Consolidated Diesel Engine Manufacturers (Ltd.) to stand over for 
a week. 


PARLIAMENTARY INTELLIGENCE. 


a eee 
ELECTRIC POWER BILL. 


The Bill promoted by the North Metropolitan Electric Power Supply 
and the North Met: opolitan Electric Powers Co.f or authority to raise addi- 
tional capital and to enable them and the Distribution Company to take 
electricity in bulk from the London & North Western and the Metro- 
politan Railway Companies came before a committee of the House of 
Commons Jast week. 

The latter proposal was opposed by the London County Council and 
the companies having power to supply electricity within the County of 
London. The area of supply of the power company covers 226 sq. miles 
of Middlesex, Hertford and Essex, and the company also supplies elec- 
tricity in bulk to the borough council of Stoke Newington in the county of 
London, and have taken over the Willesden power station from the local 
authority. The promoters have power to supply electricity also to 
Hampstead, St. Pancras, Islington and Hackney. 

The Board of Trade, in à report upon the Bill, suggested that any 
agreement between the promoters and the railway companies named 
should be so limited as to contine the power to be obtained from the 
railway companies to an emergency supply in the event of a failure of 
machinery iu the promoters’ generating stations; but the Housz of 
Lords passed the Bill without imposing any restriction. 

Mr. l'irzüERALD, K.C., for the County Council, asked the committee 
to strike out the clause which would authorise agreements with the rail- 
way companies. ‘The case, he said, was of a novel character, and in 
existing circumstances was of great importance. The railway companies 
were statutory bodies, and any attempt on their part to exceed their 
statutory powers could be stopped. The London & North Western and 
Metropolitan Railway Companies had power to generate clectricity for 
their own us», but not to supply it to any other company or body. 
Neither of those companies was concerned in promoting the Bill or had 
sent a witness to support it. The London County Council was authorised 
to purchase in 1931 the whole of the undertakings of the companies now 
supplying electricity in London, and the position was complicated owing 
to the circumstance that 14 local authorities were also supplying electricity 
within the county. The Council had no power to purchase the electrical 
undertakings of railway Companies, and if the Bill were passed in its pre- 
sent form it would add enormously to the difficulties of the situation. 

Mr. FREEMAN, K.C, on behalf of the London electric companies, 
des:ribed the proposal in the Bill as an absolutely new and extraordin- 
arily far-reaching departure from precedent; and said it would have 
had no chance of being sanctioned had it been brought forward hy the 
two railway companies named in the Bill. 

The committee found the preamble of the Bill proved, but held that 
the clause to which exception was taken should be moditied so that the 
powers which it would confer upon the promoters should be restricted 
to the area in which they supply or are entitled to supply electricity, 
except any portion of the county of London which is not being supplied 
at present, 


THE IMPERIAL WIRELESS CHAIN. 


In the House of Commons last week Mr. Douglas Hall (Member for 
Dulwich) asked the Postmaster-General a number of questions regarding 
the progress of the “ Imperial Wirelegs Chain,” dealing chiefly with the 
question of the erection of long-distance stations in South Africa, India, 
Singapore and the Malay Peninsular. The object of these questions 
Was to ascertain whether the Postmaster-General had considered whether, 

fore the work of equipping the stations (as distinguished from their 
erection) was put in hand, it would or would not be cheaper for the Post 
Office Department to undertake the work, Mr. Hall inquired further 
whether any long-distance installations for the transmission of messages 
had been erected or commenced by Marconi’s Wireless Telegraph Co. 
in South Africa, India, Singapore or the Malay Peninsula under the agree- 
ment of July 30, 1913, or if notice of any intention to erect such instal- 
lations had been given by the company. If so, had the Postinaster- 
General exercised, or did he contemplate exercising, the option provided 
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in the agreement for the Post Office Department to carry out this work. 
Further, would he state how many of the long-distance installations 
contemplated by the agreement had been constructed, or their construc- 
tion commenced, by the company in the United Kingdom, Egypt and 
the East. African Protectorate. 

The PosTMASTER-GENERAL (in reply) said the agreement of the July 30, 
1913, provided for single installations in the United Kingdom, Egypt, 
East African Protectorate, India, South Africa and Singapore and the 
Malav Peninsula respectively, though cach installation. comprised 
separate sending and receiving stations, Several masts of the United 
Kingdom installation had already been erected, a considerable amount 
of material had been sent out to Egypt, and material had been prepared 
and was being sent out for the East African, Indian and Singapore 
stations. The Marconi Company had given due notice that they were 
placing orders for this material. ‘The Post Office was not in a position 
to undertake the work of erecting the second three stations in the chain, 
but it was still open to the Government to cancel the contract with the 
Marconi Company, so far as it related to those second three stations, 
and he was still prepared to consider the question of employing any other 
contractor to carry out the work who was able, after practical demon- 
stration, to satisfy him of the efficiency of their system. No such demon- 
stration had, however, so far been given. As the South African Govern- 
ment. had not yet finally approved the Imperial contract it was not yet in 
operation so far as South Africa was concerned. 


Municipal Wiring.—!n the House of Commons on Tuesday Sir 
W. H. Davies presented a Bill to give inereased powers to local authori- 
ties with regard to electric lighting and for other purposes connected 
therewith, and it was read a first time. 


BUSINESS NOTICES. 


The whole of the share capital of the Otis Elevator Co. has been 
sequired by Messrs. R. Wavgood & Co., with a view to the amalya- 
mation of the two undertakings. 

The name of R. Waygood & Co. has been changed to Waygood-Otis 
(Ltd.), which will be entitled to the fre» and exclusive use throughout 
the British Empire (except Canada) of the patents and designs of the Otis 
Elevator Co. of New York. The Wagyood factory and equipment in 
London will as speedily at possible be enlarged by the addition of ex- 
tensive new buildings and modern tools. 

Messrs. Stigler, the well-known Continental lift and elevator 
menufacturers, have arranged with Mr. Thomas W. How.M.1. Mech. K., 
to represent their interests in Great Britain, with offices st No. 17, 
Victoria-strect, Westminster, S.W. 

After the Ist inst. the telephone No. of the Electrical Contracts & 
Maintenance Co. (Sanctuary House, Westminster, S.W.) will be 
Victoria 6757. 

Flant for Sale.— The clectric lighting department of the City of 
Leeds invite offers for the purchase of some second-hand plant, in- 
cluding four Lancashire and one water-tube boilers, a Green econo- 
miser, three 1,000 and one 500 rn.p. Belliss engines, a 300 kw. 
E.C.C. alternator, feed pumps, coal elevator, conveyor, steam and 
water pipes, &e, The plant, which is in good working order, can be 
seen by appointment. Particulars from and offers to the managera 
of the Electric Lighting Department (Mr. C. Nelson. Hetlord), 1, 
Whitehall-road, Leeds. See advertisement. 

Messrs. Rogers & Gowlett, Watford, have a 31 kw. Siemens-Aster 
lighting set, with D.P. battery for sale. 


Advertisers have for sale two batteries of E.P.N. cells and two 
P.D.M. motor generators. 

Business for Sale.— Messrs. Wheatley Kirk, Price & Co. adveriise 
for sale an electrica! contractors’ business in London. 


HUAI LT T UU 
ELECTRICITY SUPPLY. 
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Jl 
EXTENSIONS. 

Dundalk.— The Urban Council have now received sanction to their 
application for a further loan of £21,000 for extensions of their 
electricity undertaking, 

These extensions are necessary mainly to carry out an agreement 
which the Council have entered into with the Great Northern Railway 
Co., of Ireland, for a supply of electrical energy for power and lighting 
for a period of 15 years from July 1, 1915. 

Hampstead (London).— The Borough Council have applied to the 
London County Council for sanction to borrow £17,300 to meet the 
estimated capital expenditure on the electricity undertaking for the 
year ending March 31 next. 

London County Council.--On Tuesday sanction was given to 
Hammersmith Council to borrow £15,500. and St. Marylebone 
Council £5,524 for electricity supply. l 
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Nuneaton.— The Council has received sanction to borrow £7,000 
for additional generating plant, mains, extensions &c. 


The question of giving a supply of electricity in the Stockingford 
district is still under consideration. 

Redditeh.—4n inquiry was held on Tuesday into the Council's 
application for sanction to borrow £18,000 for extensions of the 
electricity supply undertaking. 


Salford.— Application is to be made for sanction to borrow £16,500 
for the purchase and erection of a 5,000 kw. turbo-alternator. 


Wrexham.—On Tuesday the Council accepted tenders of the value 
of £2,060 for extensions of the electricity works, and application has 
been made to the L.G. Board for sanction to borrow £3,025. 


West Bromwich.—4As the Electricity Committee are of opinion 
that it is necessary to increase the boiler capacity at the electricity 
works at once, they recommend that the installation of a storage 
battery be deferred for the present, and that a scheme for the ex- 
tension of the present boiler house to take two boilers with the 
provision of an additional boiler now, an economiser, turbine, feed 
pump, pipe work, &c., at an estimated cost of £4,423 be proceeded 
with, and that application be made for sanction to borrow this amount. 


GENERAL. 
Barnstaple.— The salary of the borough electrial engineer (Mr. 
J. W. Hadticid) has been increased by £25 a year. 


Bispham.—At the last meeting of the Council, Mr. J. E. Beaumont, 
chairman of the Electricity Committee, stated that Bispham was 
the smallest authority to possess its own electricity supply. 

He said there were 179 ratepayers connected to the main and he con- 
fidently hoped that with additional consumers they would be in a better 
position before the end of the current financial year. Last year the 
increase in consumption was 48 per cent., and they had reason to believe 
there would be a better increase during the year and a large number of 
houses erected. 

Burton-on-Trent.—The salary of the tramways manager (Mr. 
A. B. S'ater) has been increased from £200 to £220 per annum, 

Fairlie.—A meeting of householders was held on Friday to con- 
sider the electricity scheme recently proposed by the Earl of Glasgow. 

Mr. €, H. M'Nair presided, and among those present were Mr. James 
KE. Shaw, factor to the Kelburn estate, Mr. Thomas Young, consulting 
engineer, and Mr. John Lusk, clerk of the local Lighting Committee. 
After Mr. Young had explained the scheme Mr. Shaw announced that 
the Earl of Glasgow was prepared to supply what land was required free 
of cost, and whenever one-third of the landlords came forward and stated 
that they would adopt the light he would set about finding the necessary 
capital. Mr. M'Nair is to take a plebiscite of the proprietors on the 
project. 

Truro.— The Council have now approved the electricity supply 
scheme prepared by their consulting engincer (Dr. J. A. Purves) 
and tenders are being invited for plant, mains, &e. Application has 
been made to the L.G. Board for sanction to borrow £10,000. 

Westminster.—. few months ago the City Council decided to 
renew, for a further period of I2 months from June 24, the existing 
contracts with the Charing Cross, West End & City Electricity 
Supply Co., the Metropolitan Electric Supply Co. and the St. James 
& Pall Mall Electric Lighting Co. for the supply of current to the 
Council's buildings. 

The three companies have now intimated, however, that owing to 
the recent increase in the cost of coal, oil and materials, they are com- 
pelled to increase their charges from 21d. to 3d. per unit. for lighting. 
In regard to the supply for power purposes, the Charing Cross Co, 
propose to increase the charge from 2d. per unit to JOs. per kilowatt 
of connected demand plus Id. per unit consumed, while the Metropolitan 
Co. will not supply carrent for this purpose, The 8t. James’ Co. are 
making no change at 1d. per unit consumed, and a fixed charge of 7s. 6d, 
per annum per rated horse- power per quarter. "The City Council are 
recommended to accept the amended terms offered. 

Woolwich.— The Borough Council have made arrangements with 
the West Kent Electric Co. and the South Metropolitan Electric 
Light & Power Co. for reciprocal bulk supplies of electricity. 

Towards the end of 1912, the Woolwich Electricity Committee, ou 
the recommendation of the borough electrical engineer (Mr. G. W. 
Keats), considered the desirability of arranging reciprocal supplies with 
adioining electricity supply undertakers, in order that applicants in 
outlying districts of the Borough and also in adjoining arcas might be 
supplied at a minimum of cost to the undertakers concerned in the 
laying of feeders and distribution mains, as they naturally involved 
very heavy capital charges when the demand was a considerable dis- 
tance from the centre of supply. Mr. Keats’ proposals were to give or 
take bulk supplies for distribution with the West Kent Electrice Co. and 
also the South Metropolitan Electric Co. He believed it to be in the 
interests of the undertakers concerned to work together in the manner 
suggested, both as regards the resulting economy in capital outlay and 
the maintenance of standard pressure at the extreme limits of supply. 
The arrangement he suggested was one that was clearly contemplated 
when the London Electric Supply Act, 1908, came into force, and ap- 
peared to also come within the provisions of sec. 4 (3) of the Electric 
Lighting Act, 1909, authorising the Board of Trade to permit by order 
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any undertakers to supply electricity in bulk to any other undertakers ^ 
under conditions which the undertakers concerned in his proposal could 
readily comply with. Negotiations as to the terms of supply were 
carried on, and terms eventually approved and application made to the 
Board of Trade for their permission to give and take such supplies. The 
Board imposed certain conditions, including the publication in a news. ` 
paper circulating in the area affected of a notice of the application and 
of the intention of the Board to make the orders, and also required the 
Council to serve a similar notice on the London County Council. The 
draft orders have been approved on behalf of the Council, and will be 
scaled by the Board in due course. Agreements have been sealed by 
the Borough Council with the companies concerned. The reciprocal 
supplies are, we are informed, gradually assuming importance. 


TRACTION NOTES. 
TRAMWAYS AND LIGHT RAILWAYS. 

Coventry.—The Tramways Committee recommend the City Council 
to increase the salary of the engineer and manager (Mr. T. R. 
Whitehead) from £450 to £500 per annum. 

Light Railways.—Notice has been given that, during the progress 
of the application for the East Kent Light Railways (Extensions) 
Order, application will be made to authorise deviations of railways 
Nos. 18 and 19. 

Application has been made to the Light Railway Commissioners by 
the Urban Councils of Wombwell, Wath-upon-Dearne, Bolton-upon- 
Dearne and Thurnscoe (Yorks), for authority to make additions to or 
alterations in railways proposed to be authorised by the Light Railway 
Order for which application was made by the Councils in November, 1913. 

London County Council.—It was agreed on Tuesday that the 
tramway in Seven Nisters-road, acquired from the Metropolitan 
Electric Tramways should be reconstructed on the conduit system 
at a eost of £16,450; to construct a third tramway track in 
Blaekfriar's-road at a cost of £3,500; and to construct a lay-by in 
High-street, Plumstead, at a eost of £1,115. 

The Highways Committee a'so recommended the construction of 


authorised tramway in High-strect and East Hill, Wandsworth, at a cost 
of £16,000. The report was postponed. 


Tramway Acccunts.—Vhe Highways Committee presented a long report 


(abstract on p. 517), dealing with the annual accounts of the tramways 
for the year 1913-14. 


A lengthy discussion ensued and Sir J. Benn proposed an. amendment 
to the effect that a committee should be appointed to consider the question 
of dealing with dead ends, This, however, was defeated and the report 
was adopted. 

L.C.C. Tramways.—On Thursday last the East-road and New 
North-road section of the London County Council tramways was 
re-opened after electrification. 

Manchester-Glossop Tramway.— At a recent meeting of the Staly- 
bridge, Hyde, Mossley and Dukinticld Tramways and Electricity 
Board the Tramways Committee decied that in the event of appli- 
cation being made to Parliament for further powers the Parlia- 
mentary sub-committee should be instructed to include power to 
extend tramways from the Hyde and Stalybridge boundaries to 
Woolley Bridge and also from Roaches to Greenfield. The recom- 
mendation was approved. The extension to Woolley Bridge will 
complete the link of tramways between Glossop and Manchester. 

Oldham-Ashton-Hyde Tramways.—4As the lease of the Oldham, 
Ashton and Hyde Klectrie Tramway (Ltd.) has only a comparatively 
short period to run, the question of the purchase of the lines by the 
local authorities will be considered at a conference convened hy 
Denton Urban Council on July 8. 

Sunderland-Shields Tramways.—The question of the through 
running of tramcears between Sunderland and South Shields has been 
considered at a recent conference of the representatives of the Sunder- 
land and South Shields ‘Tramways Committees. 

Three schemes were suggested, and it was agreed to leave the matter 
with the respective managers, Mr. A. R. Dayson (Sunderland). and Mr. 


W. T. Robson (South Shields), who are to make a careful inspection of the 
three routes and report to a future meeting. 


TELEGRAPH AND TELEPHONE NOTES. 


All-British Cable.—The Dominion Royal Commission, which is 
sitting in London under the presidency of Sir Edgar Vincent, has 
received evidence on the subject of a proposal to nationalise a sub- 
marine telegraph cable between England and North America 
Included amongst the witnesses on Friday last week was Mr. Stanley 
J. Goddard, European representative of the Western Union Tele- 
graph Cable svstem, 
who referred to a suggestion which had been made that it might be pos 
sible for his company to lease to the Governments concerned one of its 
existing Atlantic cables connecting Great Britain with the North Amer 
can continent, and to arrange to operate it by British subjects on British 
territory on behalf of the Governments. He said he had communicated 
the suggestion to Mr. Newcomb Carlton, president of the company in 
New York, and Mr. Carlton saw no insuperable objection to such a pro- 


ceeding, as a general proposition, subject to the company's interest 
being properly protected, 
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The arrangements which would have to be made between the two 
parties would entail the consideration of a number of detailed questions, 
and some considerable difficulty might be expected to arise in making 
arrangements satisfactory to both parties, but they need not be insuper- 
able. The line would be leased from London to Montreal, where it would 
connect with a line worked by the Pacific Cable Board. The line would 
he for " general purposes," and would ensure communication between 
England and Australasia being entirely on British territory and worked 
by British subjects. One of the arrangements might be that the cable 
should be worked by the Western Union as agent of the lessees, who 
would be the governing body, or the latter might prefer to work it them- 
selves. In any case the lessees would be the masters, Arrangements 
could be made to meet the case of a breakdown. 


Press Telegram Rates “Via Indo."—The regulations and 
tariffs for Press telegrams by `“ Indo” route, which came into force 
on July 1, have been issued by the Indo-European Telegraph Co. 
These rates show considerable reductions on Press messages in nearly 
all cases. The regulations may be abstracted as follows :— 

The [ndo route (viz., that by the lines of the Indo-European Telegraph Co. to Teheran, 
thence by the Indian Government lines to India, &c.. and thence by the cables of the 
Eastern Extension Telegraph Co. and other administrations to China, Japan. Australasia 
and the Far East generally) is available to the Press for the transmission of news or in- 
tallicence for publication in newspapers which are allowed by the Governments or com- 
panies to receive intellizence by telerraph at reduced rates. The terminal and transit 
rates applicable to Press telezrams exchanged between the administrations concerned 
are reduced by 59 per cent. in the European regime, and by at least SD per cent. in other 
cazes Administrations which collect a minimum charge for ordinary telegrams collect 
the same minimum for Press te'eerams. Countries which do not admit Press telegrams 
at a reduced rate must accept them in transit in the ordinary way, on condition that the 
same transit rate: as on ordinary telegrams are paid. [The regulations as to times for 
handing in me:sages, the formalities to be observed. the rights of the administrations to 
demand satisfactory proof of the sender's authority, follow.) 

Press telecrams must be written in the French language or one of the languages of the 
country of origin or of destination authorised for international telegraphic correspondence, 
in plain language, or in the language in which the receiving newspaper is printed, provided 
that this language is admitted for international telegraphic correspondence. 

Press telezrams must not contain any passare, advertisement or communication having 
the character of private correspondence, nor any advertisement or communication the 
insertion of which is made in consideration of payment. Exchange and market quota- 
tions, with or without explanatory text. are admitted. Telegrams presented as Press 
tele ams which do not fulfil these conditions are charged for according to the ordinary 
tariff. The normal tariff for private correspondence is applicable to every Press telegram 
of which use is made for some other purpose than that of insertion in the columns of the 
newspaper to which it is addressed (including (a) telegrams which ars not published by the 
receiving newspaper (tailing a satisfactory explanation) or which the latter has communi- 
cated, before publication. either to private individuals or to establishments, such as clubs, 
cafes, hotels, exchanges, &c. ; (b) telegrams which the receiving newspaper shall have sold, 
distributed or communicated before publishing them itself, to other newspapers for rubli- 
cation in their columns ; and (c) teleerams addressed to agencies which are not published 
in a newspaper (failing a satisfactory explanation) or which are communicated to third 
person before being published by the Press.) The balance of the charge is collected from 
the addressee. 

The Press rates per word are as follows: From Persia 9d., Bushire 104d., India and 
Burmah 4d.. Ceylon 4d., Penang. Malacca. Singapore and Labuan 44d., Federated Malay 
States (except Kelantan) 5d., British North Borneo 6d., Cochin China Is. Id.. Siam 
(via Moulmein) Is. 3d., Annam and Tonquin Is. 2$d.. Dutch Indies 1s. 2d., Manila (Philip- 
pines) 1s. 2d., Bacolod, Cebu and lloilo (Philippines) ls. 4d., Hone Kong and China 
Is. 2d., Japan, Formosa and Corea (Chosen) Is. 3d., Australian Commonwealth 7}d., 
New Zealand 744., New Caleionia Is. 4d. 


Radiotelegraph Notes.—It is announced that a new wireless trans- 
mitting station of large power is shortly to be opened by Mar- 
coni's Wireless Telegraph Co. at Cefn-du, near Carnarvon, working 
in conjunction with the receiving station at Towyn, on Cardigan Bay 
(about 60 miles distant) These stations are designed to communi- 
cate direct with similar new stations at Belmar (New Jersey, close to 
New York), where land lines connecting up the station with New 
York are to be put up. Similarly, London is to be connected up 
with Towyn and Cefn-du, and a city station opened at Gracechurch- 
street for receipt and transmission of traffic. 

Further excellent service to shipping has been rendered by radio- 
telegraphy in the case of the Anchor liner * California," which ran 
on the rocks at Cory Island off the dangerous Donegal coast. The 
prompt use of the radio equipment on board the “ California > ge- 
cured assistance, and the whole of the passengers and crew (there 
were over 1,000 of the former) were safely transferred to ships which 
answered the call. 

At the meeting of the Dominions Royal Commission on Wednesday 
Mr. Godfrey Isaacs said that “ when the new radio service established 
between Carnarvon, Wales, and Belmar, New York, was completed, 
they would be able to send 100 words a minute by wireless, and he 
thought they would be able to undertake the whole of the work of the 
Atlantic cable ; they also intended to communicate between the 
United Kingdom and Brazil, between France and New York and 
between Norway and New York." Proceeding, Mr. Isaacs said : 
“ Before I came here this morning, I presided over a mecting of the 
heads of departments of Marconi's Wireless Telegraph Co. with the 
object of organising a new wircless Press service between the United 
Kingdom and Canada, and vice versa, at 1d. per word, a rate which 
we propose to offer to supply news from Canada daily to every news- 
paper throughout this country. The same offer will be made to the 
Canadian journals for news from this country to them.” 

Radiotelephone Note.— Before the Dominions Royal Commission 
on Wednesday Mr. Godfrey Isaacs, managing director of Marconi's 
Wireless Telegraph Co., said the work which was now being done by 
the company showed clearly that it was only a question of the power 
of a machine that governed the distance over which one could tele- 
phone by what was known as the “wireless” method. Mr. Marconi 
contemplated that he-would be able to telephone to New York as 


soon as certain mechanical arrangements had been completed at the 
new radio station near Carnarvon. He (Mr. Isaacs) anticipated ard. 
hoped that they would telephone to New York before the cnd cf 
1914, and, if they could telephone to New York, when the stations 
were completed between Buenos Ayres and Great Britain, he would 
not hesitate to express the view that they would at the same time 
that they telegraphed between these points also be able to telephcne 
to Buencs Ayres. 
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Australasia.—-Messrs. Lincolne & Macdougall have been appointed 


consulting engince s for 12 months at a fee of 100 guineas in connec- 
tion with the Gawler (S. Australia) electric ty undertaking. 

Operations in connection with the Lake Rolleston (Tasmania) hydro- 
electrie scheme have been suspended, as the Minister of Mines says if the 
Government decide to purchase the Hy«ro- Electric Power & Metal- 
lurgical Co.’s works transmission lines may be run to the West Coast. 

New Town (Tasmania) residents have asked the Government's per- 
mission for the supply of electricity from the local insane asylum for 
Jighting private houses and places of business. 

A pol of ratepayers of Kyneton (Victoria) is to be taken to determine 
whether the existing gas plant shall be scrapped and electricity sub- 
stituted. 


“ Tenders ” (Melbourne and Sydney) says the Takapuna Tramway and * 


Ferry Co. (N.Z.) have under consideration the adoption of the Edison 
storage battery or other electric system or motor omnibuses. 

Waverley and Willoughby (N.S.W.) Councils are negotiating with the 
Sydney Corporation for a supply of electricity for street and private. 
lighting. 

The Electric Supply Corporation (N.Z.) has been formed for erecting 
electricity stations at Devonport and Tamaki West, suburbs of Auckland. 

A conference of representatives of Richmond, Hawthorn and Camber- 
well (Victoria) Councils has adopted the report of Messrs. MeCarty, 
Underwood & Co., on the provision of electric tramways from Prince’s 
Bridge, Melbourne, to the centres named. ‘The cost is £167,506. 

It has been decided to extend several of the Launceston (Tasmania) 
electric tramway lines, and to construct several additional cars. The 
power station will also have to be extended. T 

South Africa.—The ‘ African World" says the ratepavers of 
Robertson (Cape Province) have authorised the borrowing by the 
municipality of £10,000 for establishing electricity supply works. 

On behalf of the Municipality of Beaufort West (Cape Province) Mr. 
Chas. G. Trevett, consulting engineer, has recently advertised locally for 
applications from contractors wishing to tender for supply of gas suction 
engines, dynamos, &c. (See Tenders Invited columns.) 


MISCELLANEOUS NOTES. 


a 


Annual Outings.—Messrs. Siemens Tantalum & Wotan lamp. 


manufacturing department (Dalston) held their annual outing on 
Saturday last, when over 400 employees travelled by special train to 
Hastings, 

The party started from London Bridge about 7 a.m. and were favoured 
with glorious weather. As in previous years, the firm bore the cost of 
travelling, thus leaving the individual members of the party free to make 
his or her own arrangement as to catering and entertainment. Mr. A. M. 
Hicks acted as Secretary and organised the event to the complete 
satisfaction of all. Mr. Le Marechal, the genial works manager, accom- 
panied the party, and in conjunction with the Secretary spared no effort 
to ensure for those present a most enjoyable day's outing. Leaving 
Hastings at 8.20 the majority seemed to have had a most strenuous day, 
and there were many expressions of satisfaction with the outing. 

On Saturday morning last over 600 of the employés from the 
Witton works of the General Electric Co. travelled by special train to 
Bournemouth on the oecasion of the annual works outing. 

Favoured with beautiful weather the company spent an enjoyable 
time, and did not return home until the carly hours of Sunday. Owing to 
the difficulty of finding accommodation for lunching so large a party, the 
largest skating rink in the town was required, Lunch and tea were par- 
taken of here under the chairmanship of Dr. Pailing. , 

Are Works Sports.~-The annual athletic sperts of the employés 
of Messrs. Crompton & Co. (Ltd.) were held at Chelmsford on June 20. 

There were three open events, which attracted a large entry, but the 
club's 100 yds. champion, J. R. ‘Tucker, won (for the third year in suc- 
cession) the 100 yds. open event off the 61 yds. mark, and the silver cup 
now becomes his absolute propertv. Another notable feature of the 
meeting was the defeat of Mr. E. H. Barnes, who had held the mile 
championship for the past five years. He was defeated by Mr. R. H. 
Holbeche. The Are Works Silver Prize Band played some fine selec- 
tions under the conductorship of Mr. W. Hall. The prizes were distri- 
buted hy Mrs. Tufnell. wife of Mr. Carleton F. Tufnell, president of the 
club and chairman of the company ; and amongst others present. were 
Mr. E. Reeves (managing divector) with Mrs. Reeves, Mr. T. Britton 


(manager), Mr. and Mrs. H. Pensabene, Mr. and Mrs. H. J. Fell, Mr. P. 


Morgan, and the chiefs of the departments at the works, A party from 
the London office also attended, including Mr. A. E. Mohring. In the 
evening a fète was held, and a firework display concluded the amuse- 
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ments. Tho arrangements were made by a committee, of which Mr. | Amendment Bill, 1d. ; Boiler Explosion Report 2,254, on the s.s. “ Wray 
P. G. Cheverton was secretary. Castle," 53d. Trade Board Regs. : June 12, 1914, No. 875, 14d. 

* Chamber of Commerce Journal." — An interesting special supple- | Shipping Literature.-- We have received a copy of the Empire 
ment of 56 pages is issued with the July number of this journal. The | number of the " Syren and Shipping," published on July 1, price Is. 
supplement contains lengthy notices concerning the trade products | This number, which is profusely illustrated and which consists of over 
of the British Empire, giving an account of the resources of the | 200 pages, contains, amongst other interesting matter, à description of 
Empire largely in regard to foodstuffs and fodder, but dealing with the t onard quadruple screw turbine steamer “ Aquitania " (including 
many other important raw materials. The supplement gives cvi- vain of b eee installation carried out by Messrs. W. C. 
dence of having been carefully compiled from official sources. de ` us p hi n LM e d pa e mE Highway. denn 

ids . S with the various enterprises of the Canadian Pacifice Railway; '' Of- 

Electrical Exhibitions.—Hornsey Council held an exhibition of | shoots from a Giant Stem,” a description of Messrs. Harland & Wolff's 
electrical appliances at the Muswell Hill Cinema Theatre last week. ship repairing establishments at Liverpool and Southampton ; ‘ Ships 

A number of local firms supplied exhibits and at several stalls in the | of Empire,” discussing the various ocean routes to our oversea Domin- 
Gardens the attendants demonstrated the advantages of electricity in the | ions and the ships that ply them ; ‘ Geared Turbines or Diesel Engines,” 
home. In addition to fans, heating and cooking apparatus, vacuum | dealing with the relative cost and efficiency of these rival methods of 
cleaners, &c., there was an interesting model of a kitchen and drawing- | propulsion ; and ‘ ‘The Oil Resources of the Empire.” 
room fitted with electric light and heating apparatus, The Holidays.— Every tired industri»l who can find time for a 
l An electrical exhibition has been held this week under the auspices of holiday is at his wits end where to go and how best to get the most 
Southport Corporatism.. The Mayor 12r. La ee nus opening | for his money. In a country like our own, where there are 80 many 
ceremony on Monday remarked that, as a result of the saving of labour | |... . we d ae d i f T 
in houses consequent upon the introduction of electrical apparatus, it varying beauty spots and recreation grounds to select Irom, it I 


might be that in the future they would hear no more of the servant sometimes a puzzle to hit upon the exact location for a holiday. A 
problem, Under the new Southport tariff, which was based upon the 


guide to help us is always appreciated, and we may, therefore, refer 
rateable value of the house and the amount of current consumed, there was | to the ©“ A. B.C. Guide to Health and Holiday Resorts served by the 
no doubt a great future before the Corporation electricity undertaking. ! Great Central Railway," which has recently been issued by the 
Engineering and Machinery Exhibition.—-The second International | Publicity Department of that line, whose headquarters are 216, 
Engineering and Machinery Exhibition is to be held at Olympia, | Marylebone-road, London, N.W. Mr. T. W. D. Smith, the company's 
London, from Sept. 28th to Oct. 18th of the present year. publicity manager, has compiled an extremely useful list of places 
Government Publications.—The following have been issued during | where health and recreation can be found, and has specially pro- 
the past week :— 


, vided for those who are on the company's line of route, particulars 
‘Board of Education: Reports on the Science Museum, 1913, 7d. ; | 


of how they can get to the very many places of interest both on and 
University of Sheffield Bill, 1d. ; Electric Lighting Prov. Order No. 8 outside the company’s service. 
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Gas Engines, Dynamos, Battery, Mains, &c. 

Truro City Council invite proposals from electrical con- 
tractors desirous of tendering for the municipal electricity 
undertaking to send in their names to the town clerk, Mr. 
Frederick Parkin, by Saturday July 4. The contract will be 
divided into two parts: (A) Plant, consisting of Suction Gas : | 
Plant and Engines, Dynamos, Booster, Balancer, Switchboard, Heater, Water Softener, Tanks, &c., Steam and Exhaust Pipes 
Battery, Instruments and Accessories ; (B) Mains System and Water Pipes, &c. Specifications from the consulting engineer 
Overhead Equipment, Steel Poles and Accessories, Bare Copper (Mr. E. M. Lacey), 12, Victoria-street, Westminster, S.W. 
Conductors, Public Light Fittings, &e. See alsoan advertisement. Tenders to town clerk (Mr. Herbert Lec), by 10 a.m. July 14. 

Telegraph and Telephone Material. Converting Plant and Sub-station Switchgear. 

Tenders are invited for the supply of Telegraph and Telephone The Electricity Committee of the County Borough of BoLTON 

Material to the Postmaster-General’s Department in PERTH 


MILIA 


Turbo-alternators, Condensing Plant, Boilers, Pumps, Pipework, &c. 
WALSALL Corporation invite tenders for the supply, delivery 
and erection of two 3,000 kw. Turbo-alternators, with Surface 
Condensers and = Motor-generator ; also for the supply, 
delivery and erection of four Water-tube Boilers, with Super- 
heaters, Economisers and Stokers, Feed Pumps and Feed Water 


invite tenders for the supply, delivery and erection of Converting 
(Western Australia). Tender forms, specifications, &c., may Plant, Sub-station e.h.t. and h.t. Switchgear. Specification 
be obtained at the Commonwealth Office, 72, Victoria-strect, from the borough electrical engineer, Mr. W. J. Wood. Tenders 
London, S.W. Particulars of the material required and the 


to the Chairman of the Electricity Committee, Electricity Works, 


dates for the receipt of tenders are given in an advertisement. Spa-road, Bolton, by 9 a.m. July 9. 


Tenders will be received by the Deputy Post master-General i ard. Storage Battery, Mains, Ho Servi T 
Melbourne, until 3 p.m. Julv 21 for Cable Boxes and Petrol- Switchboard, ag y, ; House ces, 


A e i AYLESBURY Urban District Council invite tenders for the 
driven Desiccating Plant. Specifications, &c., from the office of supply of Lighting and Power Switchboard with connections, 
the High Commissioner, 72, Victoria-street, London, D Tor Battery of Accumulators, Underground Mains, including House 
the desiccating plant and from the Deputy Postmaster-General, Services, conversion of existing Lamp Standards, &e. Specifica- 
Melbourne, for the other requirements. . tions, &c., from the consulting engineers (Messrs. Kincaid, Waller, 

Incandescent Electric Lamps and Electrical Accessories. Manville & Dawson), St. Stephen’s House, Victoria Embank- 

The COMMISSIONERS OF H.M. WORKS, &c., invite tenders for 


* 


the supply of Incandescent Electric Lamps E one year o Percy A. Wright) by July 6. 
( í ‘ommissioners are also prepared to ESSET - 
August l, 1914. Tao € 3Ioteieal Acce AR lurin, | Public Lighting, Wiring, &>. 
eceive tenders for the supply of Electrical Accessories during ' : 
rece i A ge F Colada T PITTINGTON (Durnam) Parish Council require tenders by 
three years from Sept. 1, 1914. Forms of tenders irom 18, | : Cable 
à ! . aw 1 ic he 8 July I1 for the supply and errection of poles, Lamps, Cables, 
Queen Anne's-gate, Westminster, S.W., and tenders to the Secre- e E ned cae ; 
y \ fli f Works storey s-gate, S.W., by 11 a.m. July 7 &e., in connection with the electric lighting of the parish. 
tary, H.M. Ofliceo e : f i Specification, &e., from the Clerk. 
Rotary Converters and Static Transformers. 
Loxpow County Council invite tenders for (1) the supply and 
MR v6 ary Converters, each of 1,500 kw., and 
delivery of (a) five Rotary Converters, eac ,0C QA t up de Light ) l 
(b) 15 Static Transformers for 1,500 kw. rotary converters, with Specifications from Mr. W. Jacques, 2, Fen-court, London, E.C. 
two Starting Static Transformers, and (2) the dismantling, re- PEMBROKE (co. Dustin) Urban Council require tenders by 
moval and re-erection of existing motor-generators, Tenders noon July 10 for Wiring 259 worxmen's cottages. (Material of 
are also invited for the supply and erection of a 20-ton Overhead Irish manufacture is to be used as far as possible and only local 
"Travelling Hand Crane for the Holloway sub-station. Specifica- labour is to be employed, unless the Council consent to employ- 
tions, &c., from the Clerk of the Council, County Hall, Spring ment of other workmen.) Specifications can be seen at the 
Gardens, S.W. T enders by 11 a.m. Tuesday, July 14. Town Hall, Ballsbridge, Pembroke, co. Dublin. 
Steam and Exhaust Pipes. Coal Conveyors. 
EpiNBURGH. Corporation require tenders by July 20 for SOUTHAMPTON Corporation require tendera by noon July 13 
Extension Steam and Exhaust Pipe Work at MceDonald-road for Coal Conveyors for their electricity works, Specification, 
station. Specification, &c., from the City Electrical Engineer. &c., from the Borough Electrical Engineer, | 


ment, Westminster, N.W. "Tenders to clerk to Council (Mr. 


ed 


West Ham Education Committee require tenders by 6 p.m. 
July 20 for the Electric Lighting of the Rosetta-road School. 
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Steam Turbines, Boilers, Mechanical Stokers, Economisers, &c. 

Tenders will be received until 4 p.m. of Thursday, Aug. 6, 
at the Town Clerk's office, AUCKLAND, N.Z., for the supply and 
erection in the City Council power station of three 750 kw. 
d.c. Mixed Pressure Turbo-geherators and one 1,500 kw. Thrce- 
phase Turbo-generator, Auxiliary Plant and Sub-station Equip- 
ment. Specifications, &c. from the consulting engineers, Messrs. 
Preece, Cardew & Snell, 8, Queen Anne's Gate, London, S.W. 
Electrically Propelled Vehicles. 

Lonpon County Council require tenders by 11 a.m. July 13 
for the construction of onc, two or three clectrically-driven 
Chassis for earrying turatable ladders for the London Fire 
Brigade. Specifications from the Clerk, Spring-gardens, S.W. 


Mains, Feeder Pillars and Public Lighting. 

BrLaAckRocK Urban Council require tenders by 5 p.m. July 13 
for Underground and Overhead Mains, Feeder Pillurs and 
Public Lighting. Specifications from Mr, J. P. Tierney, 15, 
College-green, Dublin. 

Carbons. 

Hackney (Lonpon) Council require tenders by 6:30 p.m., 
July 9, for 80,000 pairs Open Typ» White and 100,000 pairs 
Yellow Flame Arc Lamp Carbons. Specifications from the 
Borough Electrical Engincer, 306, Mare-strect, Hackney, N.E. 

Cable. 

WARRINGTON Electricity and Tramways Committee require 

© tenders by noon July 8 for supply of High and Low Tension Cable. 
Specification, &c., from the Borough Electrical Engineer. 

Suction Gas Engines, Dynamos, Switchboard, Battery, Mains, &c. 

| Beacrort West Municipality require tenders by noon, 
Aug. 19 for supply of Two B.H.P. Suction Gas Engines, two 
48 kw. Dynamos, with Static Balancers, Motor Booster, Switch- 
board, 250-cell Battery, Overhead Equipment, Underground 
Mains, &c., in connection with their electricity supply scheme. 
Particulars from Mr. Chas. G. Trevett, 70, Fletcher’s- buildings, 
Beaufort West, Cape Province, S. Africa. 

Meters, &c. 

The Town Clerk, Tauranga (N.Z.) will receive tenders until 
4 p.m. July 27 for supply of electric meters, &c. Specifications 
from Messrs. H. W. Climie & Son, Engineers, Tauranga, N.Z. 


Insulators and Coal Conveyors, Electrical Stores, &c. 

SypDneEy (N.S.W.) Council require tenders by 3 p.m. July 20 
for the supply of 33,000-volt Insulators and Two Coal Conveyors, 
with Motors, &c., and Spare Parts; a's» for Arc Lamp Carbons, 
Box Compound, Meters, m.d. Indicators. Specifications from 
the City Electrical Engineer, and tenders to the Town Clerk. 


Electric Cranes. 
The VicToRIAN RAILWAY COMMISSIONERS require tenders by 
t llam. Aug. 26 for the Manufacture and Supply of Electric 
Cranes for the Ballarat and Bendigo workshops (contract No. 
25,756). Particulars at the Contractor's Room, Spencer-street, 
Melbourne, or at office of Agent-Gencral for Victoria in London. 
Tenders are invited by Sydney (N.S.W.) Harbour Trust for 
four 3-ton electrically-operated semi-portal travelling wharf 
cranes. Specifications from the Harbour Trust Office, Sydney, at 
Which address also tenders will be received up to 2 p.m. Aug. 31. 


Tramway Construction, Sub-station Equipment and Tramcars. 

New PLvwovrH (N.Z.) Borough Council require tenders by 
10 a.m. July 27 for the following contracts in connection with 
the Council's overhead trolley tramway undertaking: Over- 
head Wiring and Permanent Way (5 route-miles), Sub-station 
Equipment, including Converting Plant, Battery, Automatic 
Reversible Booster, and Six Cars with Trucks and Equipment. 

New PrvMovrH (N.Z.) Council also require tenders by 4 p.m. 
Aug. 28 for additions to sub-station switchboard, three Trans- 
former Panels, one Coupler Panel and four Feeder Pancls. 
Specification, &c., from the Town Clerk. 

| 
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SALFORD.—The Council are recommended to accept the tenders of 
the British Westinghouse Co. (at £14,137) for the supply and erection 
of a 5,000 kw. turbo-alternator, and (at £769. 14a.) for an auxiliary 
steam turbine, coupled to an air-pump and an extraction pump. 

The following tenders have been accepted by the Electricity Com- 
mittee for annual supplies : Doulton & Co., stoneware conduits, approxi- 
mate value of contract, £280 ; G. Hanchett, Barratt & Co., transformers, 
£200 ; British Electrical Transformer Co., transformers, £68 ; Baxendale 

Co., w.i. steam tubes and fittings, £37; H. Green & Co., electric 
motors, £1,092 ; General Electric Co., electric motors, £204; Electric 
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Engineering & Equipment Co., lt. three-core cable, £500 (provisionally) ; 
W. T. Glover & Co., lt. three-core cable, £500 ; Johnson & Phillips, 
copper strip, £2; H. G. Mabbs, mica sheets, £5; Prices & Co., turbine 
oil, £56 ; G. S. Morris & Sons, graphite cylinder oil and cylinder oil, £208 ; 
Bell Bros., crank chamber oil, £450. 

Dunpatk.—The Urban Council have accepted the following 
teader:: 

Mirrlees, Bickerton & Day, two 320 B.H. P. Diesel engines; General Electric 
Co., two 220 kw. dynamos ; Lancashire Dynamo Co., balancer and re- 
versible booster ; Bruce Peebles & Co., 100 kw. motor generator ; Brook, 
Hirst & Co., main switchboards ; D. P. Battery Co., storage battery ; 
Siemens Bros. & Co., underground feeders ; Herbert Morris (Ltd.), hand- 
operated overhead crane; E. Gallacher, fuel oil, pipe line (6 in. bore) ; 
Whessoe Foundry Co., 500-ton oil fuel storage tank. 

The a x.ounts of the accepted t: ndors are not available. 

Wanpswortu.—The London Education Committee received 
13 tenders for installing electric lighting, bells and telephones at the 
Furzedown Training College and Hostels. 

Turnham & Co. (recommended) £1,050, Tyler Apparatus Co. £1,284, 
Arthur Newman (Ltd.) £1,499, G. Weston & Sons £1,503, Lund Bros, & 
Co. £1,539, Defries & Goldman £1,565, Tredegar & Co. £1,729, Alpha 
Manufacturing Co. £1,746, Malcolm & Allan £1,761, Cox-Walkers (Ltd.) 
£1,965, Buchanan & Curwen £2,065, C. H. Cathcart & Co. £2,425, 
Frederick Hodgson & Co. £2,800. 

Dover.—The Council has received the following tenders for in- 
stalling clectric pumps at the drainage works :— 

Turbo- Electrical Co. (reeemimendcd for 69 H.P.), £750;  Bntish 
Thomson- Houston Co., 58 n.p, £754. 5s. 6d., 60 u.r. £840. 10s., 56 H.P. 
£814. 5s. 6d.. 56 m.r. £902. ds. ; Tangyes (Ltd.), 60 H.P., £890 ; Worthing- 
ton Pump Co., 62 H.P., £806. 10s. ; Pooley & Austin, 62 H.P., £816; 
Boving & Co., 54 H.P., £825. 15s. ; Stereophagus Pump Co., 75 H.P., 
£1,025. | 

STOKE-ON-TRENT.—The Guardians received four tenders for 
wiring the Children’s Hospital, varying from £138 to £210, and the 
lowest, that of J. Richards & Co., was accepted. 

Nine tenders were received for the installation of internal telephones 
and bells, ranging from £187 to £364. 10s., and the lowest, that of J. 
Richards & Co., was accepted. , 

Bnisror.— The Electrical Committee has entered into tho follow- 
ing contracts for annual supplies. 

Oliver Are Lamp (Ltd.), Orilamme yellow flame are lamp carbons, 
£315. 10s. 10d. ; Sykes & Sugden, joint boxes, £445. 18s. ; W. Lucy & 
Co., fuse boxes, £153. 14s. 7d. ; British Westinghouse Co., meters ; Sloan 
Electrical Co., open type white arc lamp carbons, £389. 5s. 

METROPOLITAN ASYLUMS Boarb.— The tender of Electric Instal- 
lations (Ltd.) has been accepted at £510, for the installation of telc- 
phones and domestic bells at the Orchard hospital. There were 
10 tenders, varying from £460 to £1,117, and the enginecr-in-chief s 
estimate was £535. 

SOUTHWARK (LoNxpoN).—Thc Bcrough Council are recommended 
to accept the tender of Sir W. G. Armstrong, Whitworth & Co. (at 
£625) for supplying a horizontal electrically-driven force pumping 
engine at the Manor- place depot. 

WoonwicH.—The tender of Mechan & Son (at £357. 103.) has bern 
accepted by the Council for main circulating water pipes at the 
Golbe-lane electricity works. 

BELrFAsT.— The Corporation have acceptel the tender of the 
British Westinghouse Co. (at £2,003) for the supply and erection of a 
1,000 kw. rotary converter. 

Yonk.—'The Corporation have placed their annual contract with 
Siemens Bros. Dynamo Works for carbon filament lamps, radiatoz 
lamps, tantalum lamps and tantalum traction lamps. 

SYDNEY (N.S.W.).—The City Council have accepted the following 
tenders :— 

Australian Metal Co., storage battery, £32.948 ; N. Guthridge, running 
machinery required for charging, &c., £10,581; Australian General 
Electric Co., switchgear, £7.145 ; Standard-Waygood-Hercules, trans- 
formers, £2,593. 15s. ; Noyes Bros., transformers, £1,802. 3s. 6d. 

GISBORNE (VicToRiA).— The. Shire Council have accepted the 
following tenders :— 

India Rubber, Gutta Percha & Telegraph Works Co., two-wire, 230/400 
volt, d.c., 17} kw., belt-driven. dynamo, three-panel switchboard, 250 
ampcre-hour storage battery (128 cells), distribution line equipment (5 
miles of line) and line erection (including connection of 40 houses), £1,100. 

Commonwealth Contracts.— The following contracts have been 
placed by the Australian Government Departments :— 

Po:;tmastrr-GeneraUs. Department, Melbourne.—Automitic Telephones (Australasia), 
full automatic switchboard for Brighton and apparatus fer equipping junction lires, 
schedule rates, equal to £15,950 17s. 123. fapp-oximate); Western Electric Co., c.b. 
switchboard, £17.772. 10:.: Siemens Bros. Dyaumo Werks, relays £151. 163.; Bahme & 
Oven, coin attachments, £32). 

Postmastr-Goveral’s Department, Ad:laide. -Bitia Geneval Electriz Co., additions t> 
switchboirds at A lclude. £6,633. 10s. 

Ud of Hom: Aars. —Australian Metal Co.. switchgear for Geelong Wool'ei 
Es jt Australia Railways D:partmznt. -Union Cab’e Co.. telephone cable. €294. 145. 94 

State Implement Works. Westen Au tratta. Chas. Athins & Co., motors, 25 H.P., £98. 105. 


each, 21 H. P. £33. 102. cach, IB Hp. £73. 105. ecc, 12 N.P. £61 each, 9 H.P. £48. 153, each 
2 H.P. £36. 45. ¢ach, 6 na. PF. £37. 107. aca. : 
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. FINANCIAL MATTERS. 
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MUNICIPAL ACCOUNTS. | Glasgow.— The accounts of the tramways department for the year 
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ended May 31, 1914, show capital expenditure £3,675,317, decrease 
£18,826. The debt owing to the Common Good is £2,517,360. 
Revenue was £1,083,847 (compared with £1,011,544in previous vear), 
working expenses were £676,277 (£619,347), interest required £82,921 
(£81,774) and sinking fund £102,607 (£97,077), and the net profit was 
£53,892 (£33,003). Total revenue per car mile was 10-659d. (10-404d.) 


Barrow-in-Furness.— The electricity department's accounts for 
the year to March 31 show gross capital expenditure £139,172, an 
increase of £18,369. Í 


Revenue was £20,149 (compared with £17,514), working expenses were 
£11,460 (£9,250), leaving gross profit £8,689 (£85,274). Interest required | 


~~ 


Dg { X5. | and working expenses, including power works cost, were 6-651d. (63704 ) 
£3,175 (£2,930) and sinking fund £5,001 (£4,642), leaving net surplus i and including total power cost and permanent way renewals 8:032d. 
£513 (£702). Average prices obtained were 2-414d. (2:636d.) per unit | (7-202d.), Average fare charged per mile was O-44d.  Passenycrs 
from private light and power consumers and 2-272d. (2-401d.) from all | carried were 336,654,624 (311,480,346), car miles run 24,403,482 
sources, Works costs were 0-983d. (0:922d.) and total working expenses | (23,335,008 and units used 33,685,570 (32,280,346).- 1-38 (1-38) per car 
1:321d. (1-2944d.). Units sold were 2.081,317 (1,715,262). he con: | mile. The average length of single track in use was 194-4, (1963) miles. 
nections are equal to 132,929 (117,092) 30 watt lamps. Combined | The general reserve fund amounts to £38.070 (£39,362) and depreciation 
meas load and load factor were 1,322 kw. (1,210 kw.) and 17-99 | and permanent way renewals fund to £2,158,739 (£2,040,283). 

(16:18) per cent. respectively. The report of the Tramways Committee states that the amount carried 

Bexhill.— At March 31 the capital expended on the electricity | to net revenue account, after paying working expenses, was £407,569, 
department was £77,648 (increase £5,364), of which £26,560 has been p which M ae £64,809 interest on investments and £180 rent of 
repaid. ines worked by Dumbarton Burgh & County Tramways Co. Total 

Becone was £13,366 (compared with £12,375 in previous year), work- £412,559. The amounts dedueted from this sum, before arriving at the 
ing costs were £7,172 (£6,201), gross profit was £6,524 (£6,174). interest net profit, included £5,830 paid to Paisley District Tramways Co., £14.056 
ond sinking fund required £4,975 (£4,909, and net profit was £985 (£1,086), | income tax, £609 parliamentary expenses, £127,204 (£130,082) placed to 


Average revenue per unit was 4:01d. (4:19d.) working costs were 2- 13d. 
(2:16d.) and capital charges 1:55d. (1 71d.). 
918,225 (853,435) and sold 769,571 (688,667). 
manded was 550 kw. (570 kw.) 

Bury (Lanes).— The capital expenditure of the cleetricity depart- 
ment at March 31 was £178,625 (increase £9,150), of which £134,116 
is outstanding. 


Revenue was £27,063 (compared with £22,232 in 1912.3), working 


depreciation and £85,438 (£85,675) to permanent way renewals fund. 
| There are 852 cars in stock, and the committee have decided to build 

150 additional top covered cara Maximum load on station was 12,800 kw. 

and load factor was 33-63 per cent. Coal used per unit was 2-78 lb. 


| 
Hastings.—The accounts of the clectric supply undertaking for 


Units generated were 
Maximum supply de- 


the year ended March 31 show capital expenditure £173,548 (increase 
£5,364), of which £83,232 has been repaid. 

Income was £25,338 (compared with £22.327 in previous year), working 
expenses were £13,609 (£11,655), interest. £4.814 (£4,851) and sinking | and general expenses were £12,468 (£10,669), leaving gross profit £12,870 
fund £7,055 (£6,368), leaving net profit £2,185 (compared with a deficit (£11,658), and after providing for capital charges, &c., the net profit was 
of £642, of which £1,000 is being applied to relief of rates and £1,185 , £1,297 (£556). Fuel cost O-85d. (0-86d.) per unit sold, and total costs, 
placed to reserve. Working expenses were 0-47d. (O-55d.) per unit, exclusive of capital charges, were 2-05d. (2-16d.). Units generated were 


interest was 0-1 7d. (0-23d.) and sinking fund contribution 0-24d. (0-30d.), | 1,388,186 (1,151,106) and sold 1,284,501 (1,049,443). Total connections 
The average price obtained per unit was 0-05d. (1-05. ). 


à were equal to 54.417 (48,655) 30-watt lamps, maximum supply demanded 
Mr. S. J. Watsoi (engineer and manager) says in his report, the con- | was 700 kw. (600 kw.) and load factor was 20-95 (19-96) per cent. 
sumers increased from 134 (compared with. 90) and the (equivalent) Hull.—The electricity department's accounts for the year ended 
8 c.p. lamps connected by 20,429 (36,099), the totals now being 873 con- March 3I sl bn es omi Deis - uà ix EATS 
sumers and 188.749 8c.p. lamps. Units generated were 8,234,372 and | 5.14 2 p a O e Ebor Mcr C s dh to 
sold 7,001,015 (5,076,034). The maximum load was 3,083 kw. (2.586 kw.) £36,023 has been applied to redemption of debt, and the sinking fund 
and the combined load factor 25:9 (22-4) per cent., the light and power available is £133,222. 
load factor being 27:8 (against 24-9) and tramways 21-2 (against. 17-5) 
per cent. There are 65 hired motors (648 H.P.) and 641 owned motors | Were £47,256, leaving gross protit £35,558. After providing for capital 
(4.377 wep.) connected, total 50,25 H.P. (increases 528 H.P.). Fuel used charges and income tax, the net profit was £5,355. Works costs were 
per unit sold decreased by 15:5 per cent., but the average price of fuel 0-77d. per unit (compared with 0-75d. in previous year), total working 
increased from 10s. 7d. to 12s. Old. per ton, and, consequently, the cost | Costs were 0-92d. (0-92d), and interest and sinking fund required 0:594. 
per unit only decreased from 0-213d. to 0-206d. To illustrate the advan- (0-60d.), making the total 1:51d. (1-52d.). Units generated were 
tage of electric motors in getting rid of smoke, Mr. Watson says through | 16,963,469 (15,354,776), and sold. 12,208,731 (104,664,07). The total 
the adoption of motors, 24 chimneys in the Borough which were previ- maximum supply demanded was 7,180 kw. (6,622 kw.). 
ously required for the production of steam power have been placed out The city electrical engineer (Mr. H. Bell) says in his report, the gross 
of commission and 27 other consumers would have had to provide chim- income increased by slightly over £7,500, due principally to the greater 
neys, had electric motor power not been available. The fuel consumed | activity there has been in the development of power supply, though the 
at the power station 1s delivered into bunkers from the railway siding, | average price has dropped from 162d. to 152d. per unit. Operating 
whereas had 31 chimneys been in use, upwards of 200 tons of fuel à week | Expenses show an increase of £6,798, the higher overall price of coal 
would have had to be carted through the streets. being responsible for 32 per cent. of this increase. The gross profit 
Chester.—At March 25 the capital expenditure on the electricity PC M E P i d T cent. on the capital involved. The 
adertiking was £151,859 (increase £18,074). The debt extin- MK pU ( IND ) rad een carried to reserve, À new extension power 
MEE USER E HEI l ; n- | plant was set to work in February last, and this increased the capacity 
guished amounts to £42.191, sinking fund availible is £16,476, and | of the undertaking by 62 per cent. nominal and 80 per cent. actual, its 
bilence at credit of reserve fund is £13,733. Since the commence- | present actual capacity being 11,800 kw. The increase in. bulk con- 
ment of the undertaking £8,162 has been provided for renewals and ; sumers has been quite phenomenal during the latter part of the year, and 
£18,020 for capital expenditure out of revenue. eight new sub-stations have been constructed and equipped. The large 
The year's revenue was £25,218 (against £23,577 in previous vear), Goodbrand feed water economiser purchased in 1902 has been replaced 
working expenses were £11,301 (£11,092), leaving gross profit £12,050 , OUt of the year's earnings at a cost of slightly under £2,000. 
(£11,575), to which is added bank interest £103 (£38). After providing Mr. Bell calls attention to the fact that in consequence of the inaugu- 
for interest on sinking fund, £1,094 (£1,135) has been transferred to | ration of an entirely new system of supply there has been throughout the 
borough fund in aid of lamp rate, £3,347 (£3,074) placed to reserve and | Year a large amount of work in connection with the co-ordination of the 
£560 contributed for the improvement of the city. Working and general , New three-phase with the existing h.t. d.c. system, entailing greatly m- 
expenses were O-S39d. (0-8890.) per unit sold. Units generated were creased expenditure, which, in accordance with the customary practice 
3.060.559, and sold 2.531,709 (compared with 2,372,393). Maximum load | Of the department, has been charged direct to revenue, In the absence 
was 1,600 kw, = 250.033 equivalent 8 ep- lamps (compared with 53,166). of this increase of expenditure the works operations would have shown a 
| 
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Crewe.- "The capital expended on the electricity department. at et Rea MEE 
March 31 was £209,900. (increase. £1,007), of which £36,660 is out- 
standing, 

revenue was £9,049, and working and general expenses and special 
charges amounted to £4795, leaving £4.256 gross profit. tepayment of 
loans. sinking fund and interest required £3,358, and the year's surplus 
was £1,121, to which is added £1,329 surplus brought forward from pre- 
vious year. £463 has been placed to reserve, £246 contributed for ex. | cost of Parliamentary hill (£771), cost of Wellingboro-road extension 
penditure not charged to loans, and £600 used in aid of rates. "Units | (£195), and placing £1.200 (as in previous year) to reserve, there remained 
generated. were 963,385 and sold 818,079. The maximum load was | £500 (compared with £1,500) to transfer to borough fund in aid of rates. 
980 hw, Total revenue per car-mile was: Electric 10-69d. (10-35d.) and horso 


Norihampton.— The capital expenditure of the tramways depart- 
ment, as shown by the accounts for the year ended March 31, 18 
£136.109 (increase £627), of which £126,431 is outstanding. 

Total revenue was £30,753 (compared with £29,170 in previous vear), 
working expenses were £20,540 (£17,914). leaving gross protit £10,719 
(£11,535), and, after meeting capital charges, income tax, proportion of 


The ycar's revenue was £82,814, and working and general expenses - 


y A s 


= 


ILLU LM HN 


Vint 


YN 


THE ELECTRICIAN, JULY 3, 1914. 549 


$04d. (7:32d.), and working expenses (including power) were 6-85d. 
(6-14d.). Passengers carried were: Electric 7,309,863 (6,727,190) and 
horse 260,289 (221,519) ; parcels carried were 52,593 (30,079), and car- 
miles run were: Electric 658,809 (640,158) and horse 33,544 (33,428). 
Of the above-mentioned total revenue (£30,753), the horse omnibuses 
earned £1,124 (£1,020), and cost £1,468 (£1,528) for running, and parcels 
receipts were £251. 


COMPANIES’ MEETINGS AND REPORTS. 


LE 


Electric & General Investment Co. (Ltd.) 


The twenty-fifth ordinary general meeting was held on Tu^sday, Mr. 
J. B. BRAITHWAITE presiding. 

The SECRETARY (Mr. 8. R. Shaw) having read the notice convening 
the mecting and the auditor’s report having been read by the Chairman, 

The CHAIRMAN said: The Company has earned for the period 
under review £15,281, compared with £14,797 last vear, or approxi- 
mately £500 more. We propose to adopt the same conservative 
policy as last year, and distribute £3,000 of that in dividends 
—that is a full 10 per cent. on the 20,000 paid-up ordinary 
shares, and Gd. per-share on the deferred shares—to add £3,285 to our 
provision for contingencies fund (raising it to £84,000), and to carry 
forward a little over £3,000. No that the money available we divide 
roughly into three equal parts, one we give to the shareholders, one we 
place to carry forward to ensure as far as we can the same dividends next 
year, and the larger balance we carry forward to the provision for 
contingencies. In addition to that provision we have, during the year, 
redeemed and cancelled £1,707 of debenture stock, leaving the amount 
of debenture stock outstanding only £17,863, as compared with the 
original sum of about £22,000 so that is being steadily wiped out. That is 
the only thing that stands in front of the preference shares. I do not 
know that there is any particular feature during the vear. It has not 
been a particularly good year; there have been many difficulties of various 
kinds. On the whole we are fortunate in having earned £500 more than 
in the preceding year. 1t will not be our policy to increase our dividend 
at all materially—certainly not more than £1,000—-until the reserve for 
contingencies is fully equal to the depreciation on our investments, which 
it is not quite at present. As far as that goes, it is very much the same as 
it was last vear. I now move the adoption of the report and accounts. 

Mr. J. CECIL BULL seconded the resolution, which was carried 
unanimously. 

Resolutions approving the dividends set out in the report, and re- 
appointing the retiring director (Mr. J. B. Braithwaite) and the retiring 
auditor were then passed unanimously, and a vote of thanks to the chair- 
man and directors brought the proceedings to a clase. 


Gereral Flectr:c Co. (Ltd.) 

The ordinary general meeting was held yesterday (Thursday), Mr. 
H. Hirst (chairman) presiding. 

The CHAIRMAN said : The Company has had its share of benefit from 
the wave of industrial prosperity which has swept over the whole world 
during the last few years. Our net trading protit for the past year ts 
£157,893. 12s. 4d., as against £145,260. 12s. 7d. for 1913. Adding to this 
the balance brought forward we have to dispose of £190,224. 13s. 6d. 
Debenture interest absorbs £8,000. Depreciation £24,328. 5s. lid. The 
Directors have put aside the same amount as in past years, but the state 
of our hooks permits us to use out of this amount the sum of £10,000 for 
removal expenses which we must incur as soon as our Kingsway building 
is completed, We have provided, as per our Articles, £10,156. 10s. Sd. 
for managing director's and employees” bonus. The bonus to employees 
is considerably larger, the difference being defrayed out of revenue. We 
have put aside £14,000 towards writing off the expenses of the new issuc 
of capital. The carry forward is £4,000 more. A further £3,000 appro- 
priation to staff benevolence is still conditional, but a scheme of insurance 
with one of the leading insurance companies will probably be entered into 
by next year, which will free the amounts set aside for other purposes. 
Stock-in-trade and sundry debtors have again increased, but their 
proportion to the business done is smaller than in any previous year. 
The reserve fund equals the whole of the debenture issue. We have a 
firm conviction in the continuance of electrical expansion. Our recent 
issue of £300,000 preference and £100,000 ordinary shares was a great 
success, We announced that a part of this money would go towards 
building central offices and warehouses in Kingsway. Owing to the 
building : trike we have not been able to go ahead with it as yet. When 
we do we shall save the heavy Cx penses and the dislocation of trade 
caused at the present time by the carrying on of our London business in 
something like 13 different buildings. | 

A prominent feature of our business during the last few vearsa has been 
the possession of the sole rights of the Osram lamp within the British 
Empire. By a large-minded arrangement between the leading firms of 
Germany, America and this country, co-operation in research and labo- 
ratory experience is taking place. 

A few years ago the Osram was a delicate and brittle, though very 
eficient, lamp. To-day the filament can be made of an unbreakable 
drawn wire of a diameter scarcely visible to the naked eve. We are 
already doing a satisfactory business in half-watt Osrams. A certain 
class of the publie identify us too much with the small electric supply 
business, That branch of electrical engineering has played an important 
part m the development of our company, bat the G.E.C. o° to-day is in 
Vhe front rank of those who supply the world with large electrical machi- 
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nery. In the future electricity supply undertakings will tend in tho 
direction of larger units, of high-speed turbines coupled to generators, 
or generators coupled to Diesel or other slow-speed gas engines. We aro 
already producing machines up to 0,000 kw., and we hope to go still 
further. We realise the benefit to our clientele as well as to ourselves in 
providing able engineers to study the technical requirements of each par- 
ticular trade. Good results have already accrued from this policy, and 
we expect still better in the future. 

We have always manufactured machinery which generates current 
and machinery which applies and controls the current. The cable works 
at Southampton will complete the circuit, and we shall now manufac: 
ture everything electrical that can be manufactured. 

We have with Messrs. Pirelli formed à company for the erection of a 
cable factorv at Southampton ; for the present its capital consists of 
£200,000, cach party subscribing 50 per cent., and we hope within a few 
months to supply cable and wire made at the Southampton factory of a 
quality and at a price that will compare favourably with that of any 
other firm. 

With the care we are taking and with the provisions we have made, 
and under anything like normal conditions, 1 am looking forward to the 
future cheerfully and full of confidence. 

The report and accounts were adopted, and a dividend of 10 por cent. 
per annum on the ordinary shares for the year ended March 31, 1914, was 
approved. 

Dr. A. H. Railing was re-elected a director, Messrs. Geo. A. Touche & 
Co. were re-appointed auditors, and a vote of thanks to the Chairman 
closed the proceedings. 


ARON ELECTRICITY METER (LTD.)—-At the meeting on Tuesday tho 
chairman (Mr. H. Hirst) said that they had every reason to be satisfied 
with the result of the year's work, although the net profits were about 
£4,000 less than in the previous year. They had done a larger business 
in Germany, with correspondingly better results, and they had to record 
a similar agreeable experience in England and France. 1n. Austria- 
Hungary they had suffered from severe stagnation of business, with the 
result that the contribution to their balance-shect from that. country 
was adversely affected to the extent of £8,000. During the first threo 
months of this year business in Austria-Hungary had resumed a condition 
which was more normal, and their sales and profits ought to be con- 
siderably better. The conditions in Austria and Hungary made it 
necessary that they should establish there suitable factories-and estab- 
lishments, and the additional capital expenditure of £24,000 had been 
principally in connection with that item. For carrying on their business 
in Hungary they had recently formed a Hungarian company. Having 
analvsed the accounts, Mr. Hirst said that the business of the first three 
months of this yoar showed an increase over the corre sponding period 
of last year all through the company, but the general outlook of industrial 
affairs in this and all other European countries was at present not over 
bright. The most important event during the past year, however, was 
not a matter of trade or finance. Their genial managing director and 
founder of the company (Prof. Aron) was no more; he passed away 
suddenly at the end of August last year. It was a great loss to the com- 
pany, but à much greater loss to those who had had the good luck to 
work with him, and who had had the opportunity to appreciate his great 
qualities as a scientist, as a manufacturer, asa business man, as a financier 
and as an endearing personality. He came to the conclusion that the 
interests of the company would best be served if they appointed Mr. 
Manfred Aron, the son of the late professor, to fill his chair. 


CONSOLIDATED ELECTRICAL CO. (LTD.'— At the mecting on Monday it 
was stated that fo^ the year ended March 31 the income was £4,786 
compared with £6,004 for 1912-13. A dividend on the ordinary shares of 
Ji percent. for the year was declared, and £3,217 carried forward. 

CONSOLIDATED DIESEL ENGINE MANUFAOTURERS (LTD.)—4A meeting 
of shareholders was held last week to consider a proposal for voluntary 
liquidation with Sir William B. Peat as liqnidator. The chairman (Mr. 
J. M. Fels) said that in February the shareholders rejected a revon- 
struction scheme propounded by a maiority of the committee appointed 
by the shareholders in December last. The directors then entered into 
negotiations with parties for the reconstruction of the company and for 
the provision of capital by the issue of £250,000 of 7 per cent. participat- 
ing preference shares, but the idea came to nought through the growing 
unvest and dissension among shareholders and the refusal of the directors 
to accede to a request by the proposed underwriters that the scheme 
should he submitted to the shareholders for consent without revelation 
of the full details. The assets were considerably in excess of the liabilities, 
and realisation would be simpler and cheaper by voluntary than by com- 
pulsory winding up. : 

Mr. J. Taylor PEppIE, a member of the sharcholders?. committee, 
urged shareholders to reject. the directors’ proposal, He and those 
associated with him would support any well-matured scheme to preserve 
the business. — Kither three new directors should be appointed. or the 
company should be linuidated by an independent person, 

The resolution for voluntary liquidation was rejected by 38 votes to 
28, but a poll was demanded and resulted in à majority for the ress- 
lution, bit the legality of some of the voies has been chall need. 

GREENWOOD & BATLEY (LTD.)-- For the year ended March 31 the 
profit (after. providing for debenture interest, management CN PENSES, 
&ce.) is £24, 166, 2s. 3d., making with £4.396. 5s. 9d. from 1913, £28,562. Ss, 
The directors have appropriated £8,000) for depreciation, and they 
recommend that dividends for the year be declared at the rate of 7 per 
cent. per annum on the paid-up cumulative preference share capital and 
of 5 per cent. per annum on the paid-up ordinary share capital, abxorbin 
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£15,737. 325. 3d., and leaving £4.524. 12s. 9d. to be carried forward, 3 
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IMPERIAL TRAMWAYS CO. (LTD.)—At the mecting last week the chair- 
man (Sir Geo. White) said they intended developing still further the 
motor business in Middlesbrough, Stockton and ‘Thornaby. The day 
had gone when owners of tramways could hope to meet public require- 
ments by means of tramcars alone, and their experience in Bristol showed 
that, notwithstanding the smaller carrying capacity of the motor bus, the 
receipts per mile for the whole of last year on the city and country regular 
services alike actually equalled the receipts per mile of the tramcars, 
while the touring cars' receipts were 20 per cent. more per mile than the 
tramcars. With regard to their investment in the London & Suburban 
Traction Co., the latter company's motor omnibus fleet was not in full 
service until August last, and they anticipated considerably increased 
revenue in future. For 25 weeks this year their motor omnibuses had 
earned an increase of £164,000. 


MARCONI INTERNATIONAL MARINE COMMUNICATION CO. (L1D.]—At 
the meeting on Tuesday the chairman (Commendatore G. Marconi) said 
that the company had continued to make sound and substantial pro- 
gress. The number of ships which they had fitted with wireless telegraph 
stations which they operated increased from 580 at the end of 1912 to 
188 at the end of 1913, and that the same rate of progress continued, the 
number having become 873 at the date of the report. The receipts from 
ships’ telegrams, news services, subsidies, rentals, &c., during the past 
year were £146,316, against £100,322. On the other hand, the expenses, 
although necessarily higher, had not increased out of proportion. lt 
was a matter of great satisfaction to see the company now soundly on its 
feet, earning reasonable profits and paying a fair return to its share- 
holders. 1n 1900, when it Was registered, they found little disposition 
to take advantage of the valuable services which they offered. Since 
those days many ships had been saved by means of wireless 
telegraphy, and thousands of people owed their lives to the fact 
that installations were on board most of the important ships, They 
expended something about £200,000 in creating and popularising 
their service before they were able to earn a profit. Asa result, however, 
of the great energy of their statf and the hard work of every member of 
the company, they were able this year, for the fourth successive year, 
to pay a reasonable dividend. After referring to the work done by the 
company, he said there had never been any evidence that a ship in dis- 
tress fitted with a Marconi installation had ever vet called for assistance 
without receiving an answer. In every important port throughout the 
world there was a Marconi inspector ready to overhaul the wireless 
apparatus of every ship that called, and they and the operators must 
work together under carefully considered rules, which had to be most 
rigorously adhered to by the company to ensure the magnificent dis- 
cipline so essential to the public and which prevails throughout the service, 

In view of the bill to carry into etfect the International Convention for 
the Safety of Life at Sca, under which wireless telegraphy becomes 
obligatory upon ships carrying 50 persons or more, including crew, the 
directors had consented to enter into an agreement with the Board of 
Trade to supply their installations in a similar way as they had done 
before wherever they might be called upon to do so. Jt was proposed 
that the remuncration which they were to receive should be left to a 
referee. Having regard to the reasonable terms which the company had 
been charging, the directors sce no objection to accepting these conditions. 


NATIONAL TELEPHONE CO. (LTD.)—The last meeting of the company 
was held on the 25th ult., the liquidator (Mr. Geo. Franklin) presiding. 
Mr. Franklin referred to the main points of the winding-up proceedings, 
and in regard to the loss on the realisation of Exchequer bonds, the direc- 
tors regretted the attitude taken by the Postmaster-General in insisting 
on “ the pound of flesh," although the circumstances had greatly altered 
from the time when the agreement was made. The costs had been 
linked together, but when the prolonged period of the arbitration was 
considered he hoped it would be thought that the amount of 1-32 per 
cent. of the sum realised was not excessive. The liquidator's report 
was adopted, and a resolution was passed to the effect that after the 31st 
prox. the company's books and documents should be destroyed. 

Replying to a vote of thanks Mr. Franklin referred to the Hull case, 
and said he thought the company had been treated in a grossly unfair 
manner by the Government. 


R. WAYGOOD & CO. (LTD.)—Mr. Henry C. Walker, who presided at 
the meeting last week, said the sales had increased considerably and were 
larger than ever before in the history of the firm. The gross trading 
profit was £84,203, against £77,520 in 1912. Their factories were full of 
work, and although they had made considerable economies in manufac- 
turing, the demands in connection with electric lift work had been so 
varying that it had been extremely difficult to get down to a regular 
standard. In view of the competition, the board felt that it was neces- 
sary to concentrate very seriously upon the standardisation of design, 
and they had, therefore, spent a good deal of time and money in that 
direction during the year. Now that the amalgamation with the Otis Co. 
was accomplished, it was the intention and poliey of the directors to make 
one standard type of machine, upon which they were at present engaged, 
and in connection therewith they were obtaining valuable help from the 
Otis Co. The board recom mended payment of a dividend at the rate of 
7 per cent. for the six months, making 6 per cent. for the vear. As re- 
garded the gencral business of the company, they had suffered somewhat 
during the period under review from the builders’ dispute. They had a 

number of machines waiting delivery, upon which they could get no 

payment, because the builders could not accept delivery. During the 
vear they had supplied over 1,300 machines to some of the leading hotels, 

public buildings, business premises, ships, &c. 

J. O. WHITE & CO. (LTD.)J—At the meeting on Monday Mr. J. Beavet 

White presided and explained that Mr. J. G. White, the chairman of the 


company, was unavoidably detained in New York. The report referred 
to the depressed financial conditions now existing ; those conditions had 
chietly atfected the company in the following manner: First,'they had 
not received new contracts as fast as they had been completing those in 
hand ; and secondly, they had been unable to follow as closely as they 
might wish the policy which the company had had since its inception of 
kceping its position liquid by the realisation of the securities taken in 
connection with contracts, or where they had been assisting in financing 
new enterprises. He supplied particulara of the increase in the invest. 
ments of the company and of the companies in which they were interested. 
The net profit for the past year had been £70,387, a sum which was some. 
what smaller than for the two preceding years, but, in the circumstances, 
the directors were satisfied. The profit enabled them, after putting 
£15,000 to general reserve, to recommend dividends at the same rate as 
for the past three years, namely, a total of 12 per cent. on the preference 
shares and 62 per cent. on the ordinary shares of the company. The 
investment account showed an increase from £163,728 to £420,257. The 
dividends and interest from the securities held amounted to about 8 per 
cent. per annum on the book value. The directors anticipated a further 
reduction in profits for the current year; at the same time the amount 


of business in hand, although reduced, was of considerable volume and 


should be sufficient to bring the results above rather than below the 


average which the company had shown since its inception. 


— — — 


NEW COMPANIES. 


DUNCAN'8 ELECTRICITY SUPPLY (LTD.) (9,173)—Reg. in Edinburgh on 
June 24th, capital £25,000 in £1 shares, to carry on the business of an 
electrical supply company, and to acquire from J. Duncan rights in 
connection with the supply of light to Aboyne, Ballater and Ellon. 
Private company. First directors are J. Duncan, R. Watt and J. H. 
Edwards. Rey. office: 1, Golden-square, Aberdeen. 

GEO. W. GREEN & CO. (FELTHAM) (LTD.) (136,357.)—Reg. June ll, 
capital £5,000 in £1 shares, to take over the business carried on as Geo, 
W. Green & Co., and to carry on the business of mechanical and elec- 
trical engineers, manufacturers of and dealers in agricultural, railway, 
tramway, electrical and other apparatus, &c. Private company. First 
directors are G. W. Green and R. O. Pickmere. Secretary, R. O. Pick- 
mere. Rez. office, Q-Fel Works, Feltham, Middlesex. (d 

HAMMERSMITH WELDING, ENGINBERING & ELECTRICAL CO. (LTD.) 
(136,136.)—Reg. May 29, capital £250 in £1 shares, to take over the 
business of T. H. R. Heard and R. €. Heard (trading as the Hammer. 
smith Welding Co.), and to carry on the business of welders of metals, 
mechanical, electrical and general engineers, founders, machinists, 
electricians, &c. Private company. First directors are A. H. Hunter 
and T. H. R. Heard (both permanent). 


UNITED STATES RAIL-LESS ELECTRIC TRACTION CO. (UTD.) (136,404.) 
Reg. June 13, capital £1,000 in £1 shares, to carry on in the U.S.A. or 
elsewhere the business of an electric traction, light and power company, 
to manufacture rails, tramway and railway rolling stock, &c. Privats 
company. Secretary is H. H. Bathurst, Finsbury Pavement Hous, E.C. 

R. WOLF (LTD.) (136,528.)—Reg. June 19, capital £5,000 in £1 
shares, to carry on the business of engineers, boiler and steam engine 
makets, superheated steam, locomotive, electrical, agricultural and 
general machinery manufacturers, &c. Private company. First 
directors are Max Wolf, A. Reiche, F. Litzmann, H. Storck, O. Schweitzer 
and J. B. Macfarlane. Reg. office, 7, Laurence Pountney-hill, E.C. 


CITY NOTES. 


cerne dnce 


MEMORANDA (July 2).—Bank rate 3 per cent. (since Jan. 29, 1914). 
Price of silver, 261d. per oz. Consols 742—765 for money; 744—754 fot 
account, Consols Pay Day, Aug. €. Stock and Shares Continuation 
Days, July 8 and 27. Ticket Days, July 9 and 28. Pay Days, July 10 
and 23. Mining Shares Carry Over Days, July 7 and 24. 


METROPOLITAN RAILWAY CO.—The directors have elected Sir Claren- 
don G. Hyde deputy-chairman in succession to the late Mr. Paul Speak. 


RADIO FINANCE. —According to “ Le Journée " (Paris) of June 24, 
the upward trend of Marconi shares in London “ is due to improvements 
in Marconi and Goldschmidt apparatus, and an impending agreement 
between the Marconi Co. and the Cie Francaise des Cables Télégraphiques. 
On the other hand, the improvements in the Goldschmidt high-frequency 
machine cannot have failed to occupy the attention of the Telefunken 
Co., and to interest the German Postal Administration with a view to 
establishing a service to North America. . 

“The Cie Franc. des Cibles Télégraphiques has only followed the 
example of the Western Union Co., and if the former is not in direct 
negotiation with the Marconi Company it is because the French Govern. 
ment, which has control, is diseussing for the company the conditions of 
agreement. A certain proof that such pourparlers are taking place 18 
that, on April 30 and May 2, a group of investors usually well informed 
bought from a Swiss group 20,000 Cables Télégraphique shares. The 
stations the Marconi Company establish on the coasts of France vill 
enjoy a monopoly, and will have the right to receive and transmit radio 
telegrams at all hours, a right which they have not in Great Britain, 
where certain hours are reserved (by the Radio-Telegraphie Convention 
London, 1912) to competing stations,” 
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METAL PRICES. | : " 
ELECTRICAL COMPANIES' SHARE LIST. 


^ 


Messrs. J. B. Garnham & Sons, 132, Upper Tharnes-street, Lond 
date July à the following as the present basis prices of on, E C., quote under | 


Si bis Bas Tube. Ped, | Spelte o o LL 
! rawn rass 9.0996 E pe T.. oco coceoeooococo £21 0 0 j ‚LAST l Prioe * RA 
Solid Drawn Copper Tubes...... 91d. | Antimony ................ £28 10 0 È [Divi NAME, Wed. |rzncmwr| DIVIDEND 
Brazed Copper Tubes .......... — 91d. | ¡PEND July 1. | YızLogD UB. 
Abe Pruss Tubes ecc 209090998 ns Cl Scr OLD METALS. per ton ! vs EX DD NC MM ee E LC yap | iE Am EI 
rass Wire....eeeeeeeeee ee : ean ap Copper ..... wee £56 5 ectrici 
Rolled Brass ........ eee 7d. | Braziery Corver Scrap...... £53 0 0 | E city Supply. £ s.d 
Brass Sheets ..eseeeeeeeseeeees 7dd. | “lean Scrap Brass..... L... £38.10 0 || 10 9/0 | Bournemouth & Pool: Elec. Sup. Ord....] 10 —11 |6 ? O | Mar, Sept 
Copper Wire ..... eere 9d. | Jld Lead, less 4lbs. cwt. .... £17 0 O 10. 4/6 | Do. 4k per Cent. Cum. Pref....... wees] 945—101 | 415 3 | Feb, Au 
Old Zinc......... see £1600 10! 6/0 Do. 6 per Cent. Cum. S:cond Pref ....|. 104—114 510 3 | Feb, Aus 
per ton. | Hollow Pewter ............ £80 0 C || St. 4j?» | t20. 4) p2r Cont. Deb. Stock (red.) ....| 93 —95 |413 9 | Jan, J 1y 
Copper Sheets ............. £77 O 0 | Black Pewter. .............. £00 0 Off 5 5/6 Brompton & Kensington El.c. Sup. Ord..| 81-9} |5 8 0 | M n. 
English Leads: vues s £19 5 O | Gun Metal................ £53 0 0 5 3/6 | D». 7perCmnt. Pref.....ssenesesess 8t—83 | 4 0 D0 Mar, S: t 
Mr. A. Joseph, Earl-street, London-road, Southwark, London, S.E., quotes under date || St. 4°% Central Elec.Sup.Co.4% Guar. D'b. Stck.| 834—921 | 4 5 6 | June D» 
July 1, the following prices of Scx4» METALS :— perton. || 5 3/e | Charing Cross (W. End & City) El.Sup.Co. 4] —5} |514 0! Feb, A i£ 
l Porton.. | Gun Metal e oorioes TE E20 00|..5.2/3-]. Da Shp Cent PO. e eene re 44—4} | 4 7 81 Feb. Aue 
Aluminium Cuttings....... . £62 O O | Old Lead (less usual Draft) .. £1715 O || St. 4% Do. 4perCeat. D:b. Stock (rod.) ....| 904-92} 4 4 6 | Jan, Jüly 
Clean Mixed Brass ........ £40 O O Tea Lead. .c.sccssececeses, £16 5 0 || St, 44% Do 4M p-rC nt. Deb. Stock (red.) ....| 124—104) 4 6 0 
Clan Copper........ TIED £57 0 O old Zinc IEEE £16 000 |] 52/3 „Do. City Undertaking 44% Cum. Prof} -4ik—4ie | 5 4 1| Jan, July 
Clean Copper Wire ........ £69 0 0 ! Hollow Pewter ....... «c2 «0. 0, | 5:9/9 wh bea El irie Sippy Occo cesse. dS (4191 | March?” 
Braziery Copper............ £51 0 0 Shaped Black Pewter ...... £65 0 O| St. 44% 12> 4h por C nt. Deb. Stock (red.)....) 33 —93 | 4 il 1| June, Dee 
Mr. Joseph can supply solder at th? following prices per ton : Plumber's Solder (in bar || St. 43° fChiswick El-c, Supp. Corp. Ist Mort. Dd.| €8 —91 | 4 18 11 ur: 
or strip). £58; Commercial Tiamaa's Solier, £72; Blow io» Solder, £82. || 10 14/29 id or onn UE Lighting Ord. ..| lot—i7}' 515 9 Feb, Aug 
: Sem 3 Sy Sn eee —- sel) 39.649 3e 6ptGint. Cum. Pref... ce cess 121-131 4 8 6| Jan, Jul 
ELECTRIC TRAMW | St. ait | Do. 5p:rcnt. Deb. Stock (rad.)...... 115 —118 a | 4 9 u P A 
ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPIS.| 3: 343, Do. 44 per Cent. 2nd Deb. Stock rei) 98 —101 4 9 | jan july 
- ICI 4 , Cleveland & Dur: g or 5% : : 
A || 100 11/o : urnam Elec. Pow;r 5% Ist: 
LINE. Week 3 Inc. or dec. GGREGATR. | Mort. Dob... issuer Rx RA 241 97 —99 |5 1 0| Jan. July 
l ended. F (a) No. of | p Inc. or dec. || 10 9/0 | County of London Elec. Supply Ord. .... ^ 11i—12 514 0| Feb, Aug 
4 ___ | weeks. ee | (a) 10 6/0 | . 6 per Cent. Cum. Pref. .......... nicis 4 18 O0 | Mar, Sept 
t | pv ue St. 4422 fDo. 4§ per Cent. D:b. Stock (red.)....} 101 —104 |4 6 6 | Jan, July 
Aberdeen Corporation ...| Juns 24 1.722 | + 183 3 6151 l+ 336 | St. 44?5 Do. S:cond Deb. Stock ........ .....| 99 —102 | 4 8 3 | May, wy 
Anclo-Areentine oreen » 24 | 54387 | — 395| 25 140593) |+ 785) |] 3 ,; ; Edmundson’sElec Corp. Ord...........| A— A | yi. o | June, July 
Ashton-under-Lyne......| .. 27 443 | — 341 13 6162 | 258. 5 6% | Do. 6perCent. Cum. Pref. ..........| 3$—4 710 O| May, Nov 
Ayr Corporation... ses.. » 2! 409 | 4- 14 5 2464 {+ 263 5... Do. 6 perC:nt. Non-Cum. Pref. ...... 14—2 RM RR 
Bath Electric Trams, Ltd.) ,, 27| 1,321 | + 124] 25 22724 | 1.747 || St. 44% Do. 44 per Cent. Ist Mort, Deb. (red.).| 83 —86 |5 4 6 July 
Birkenhead............. s «28 1:323 3 40 | 13 16.465 + — 16) 5 4/0 | Folkestone Electrigty Supply Co. Ord. .. 9 —5 6 7 O | April, Oct 
Birmineham Corporation. e 27 12,708 + 1,288 13 161 350 + 13,78) St. 4 J^ Do. 4l Ist Deb. tock (red.) eevee weve 93 —9 414 9 Feb, Aug 
Blackburn Corporation ..| ,, 24 1331 | + 9l 13 18122 |+ 1453 5 5/0 . Hove Electric Lighting Ord. ........... 81—9 5 0 O | April, Oct 
Bolton Corporation ...... ” 28 2918 | + 103| 13 37150 l+ 2098 || St 44% lsleof Wizht E. L. & P. Co. Db. Stock.. 89 —91 |419 0 i 
Bournemouth Corporation Ri 24 2,179 + 170 12 25.943 + 1.785 5 5/9 Kersington & Knightsbridg2 Ord resas 71—7i 5 14 3 Feb, Aug 
Bradfc 13 Corporation ....|  „ 27 6449 | + 178] 13 81.642 |+ 5048 | 5 6% | Do. 6perCent. Ist Pref. .......eeeee 44—5 5 17 6, Jan, July 
Brighton Corporation ....| s 23] 1435 | 4 — 601 $12 | 14299 |t Lie | St 4% | ,DO-, 4 per Cent. Deb. Stock (red) | 90—94 | 4 2 0 "e 
Bristol Trams & Carriage | s 26] 9,517 | + 857 | 25 | 20248) |+ 20,253 | St | 4% | Kensington & Kngtbg Co & Notting Hil 
Burnley Corporation .... "^. 1629 | + 6 ae me , Co. (Joint Station) 4"5 D:b. Stoc« (red.)} 88 —91 |4 8 O| April, Oct 
Burton Corporation... . .. > 28 304 | + 27! 13 3.870 |+ "205 || St. 44% Kent El:c. Power Co. Irred. Deb. Stock..| 76 —80 | 5 12 9| Jan, July 
Bury Corporation ....... ” 28 1.438 | + 79 | 13 18178 | + 582 3 1/3: | London Elec. Supply Ord. .......... 1t}—18 |511 O | Mar, at 
Calcutta Tramways Co. .. » 27 |R64,444 | +R3,058 EN i 5 3/0 Do. -6psrGont Pref... m RES 44—St | 5 14 O0 | Mar, Sept 
Camborne-Redruth ..... " d ! i es = St. 4°% Do. 4psrC:nt. Ist Mort. Deb. .......| 91 —94 4 5 1| Jan, July 
Cardiff Corporation ...... » 20! 2936 | + 231 ii 33991 |+ 2352. 5 2/6 | Metropolitan Electric Supply Ord.......| 34—33} 5 19 10 | April, Oct 
CentralLondon Railway..| ,. 27 | 5.085|— 197| 26 | 130453 |= 2730 | «9 23,1 foo Gb ber Cont Gum. Fret sss peel aito doit dene July 
City & South London Rly.| %, 27 2587 | — 18| 26 20352 |— 1243 I| St. , 443! tDo. 4b per Cent. Deb. Stock Ist Mort.. 95 —9) | 41011 | June, Dec 
Cork Electric Trams Co... 4, 25 Eod d — i 25 12235 4 249 || St. | 34% fDo. 3} p:r Cont. Mort. Deb. Stock(red.) 82 —84 |4 1 8| Jan, July 
Croydon Li Mi E nt o 295. oe 20 d. 29503 4 1532 || St | 4% tHewcastle & District E. L. 44 Mt. Do. St| 83 —87 |5 3 4 | Jan, jus 
Derby ....... Ta RC RU < 27 1036 | + 5) | $13 13.200 gs 700 I St.) 6?5 Do. 29d Mort. Dib. sese nnn 97 —109 | 6 O O | Mar, Sept 
Dover Corporation...... ” 27 252 | + 3! 13 3559 | 85 | .. | Newcastle-upon-Tyne E. S. Ord......... 1—i 517 6 gx 
Dublin & Lucan Railway .| » 30 312| + 451 26 3533 | 21 1 .. | Do. Sper Cent. Pref... lees sex c4 |570 vs 
Dublin United .......;.. " 26| e057] t 229 | 25 | 3819 — 3.453 I] St! 415. Oo. 4b per Cent, Ist Mort Deb. ......5,98 1914, 1 | Feb. Aue 
Dundee Corporation ..... ” 21 L370 | + 73 | t6 27720 |+ ^18 || St. 29/7 Do. Spercent. 2nd Mort. D:b. Stock..| 10) —103 | 4 17. 1 | Mar, Sept 
EastHamCouncil.......| ,, 27 1138 | + H8 | $i3 13623 | 617 || 100 5% | North Metro. Elec. Power Sup. 5 Morts...| 98 —J01 | 4 19 0 T 
Eu HM dione " im T s St 6% bn "e Cum. Pref. St. OI ent: 107 E 5 10 1 | April, Oct 
eter Corporation..... » 26 7 "€ 10 6/0 otting Hill E. L. Co. 6% Non.Cum.Pref. = 17 1 s% 
Claron Corporation. a a 797 T T i 2 13 Bite b P M 5, 4/0 | Oxford Electric Ord ........... sees sioi 5 911 March 
Glosson Tate. ee " ee ae os Boar les ae 5 2/6 | Do. SperCont. Cum. Pref. ...... eee jo 4 15 0 | Mar, Sept 
{Glouerster Coronet "n b , 5 7/0 ae Jame ar Marie Ord. cese ees 2 M4 ^ T. 1 | Feb, Aug 
dalifax Corporation ..... x. 293 ? ids D: P^ 5 3/6 3. per Cent. Pref... oiu € l0—7t 6 | Feb, Aug 
Hastings Elec. Trams Co.. » 24 ro P de 2 28,084 |+ 1,688 St.i 33% fDo. 3} perCent. Deb. Stock (red.) ....| 82 —85 | 4 2 4| Jan, July 
Hone Kone tense ocd Me: S : Xd ee ae Leek seer Gea) 92 200) E 0. 
uddersfie rpn.... » 27 ic i "s St. 5% 2. per Cont. Ist Mort. Stock (red.) = 0 s 
HullCorporation ........ eae : 23 H i l 153 io d T ns | .. | South Metro. Elec. Lt. & Power Co. Ord.. i— t X Feb, Aug 
Ilford District Council.... ” 2 6172 | + 134 12 6737 | 92 1/0/82! Do. 7p:rCent. Ist Pref... .. eee 1&—15& 15 7 O| Feb, Aug 
Ilkeston District Council. . » 24 141 | + 5 12 1621 |— 3 St. | 44% Do. 4$ Ist Deb. Stock (red.) ........- 97 —100 | 4 10 O | April, Oct 
Ipswich Corporation ..... ” 27 532 | + 40 13 6121 4. 512 3.. Urban Electric Supply Ord. ........-. h—h T April, Oct 
Isle of ThanetCo......... » 27 1,014 | + 59 | 13 17.054 812 5 5% | Do. SperCent. Pref........ oris SENE 21 —3 8 6 O | April, Oct 
Kilmarnock Corporation.. s^ 27 ATL 1 — 2 6 1091 T 52 St. i 44°}| (Do. 4} pir Cent. Ist Mort. Deb. s... 84 —87 |5 3 5 | April, Oct 
Lanarkshire Trams Co. ..| ,, 25 L975 + 225 | 25 427737 |+ 6.301 St. | 59; | Uxbridge & District E.S. Co. 5° Deb. St. 99 —103 | 4 17 0 ae 
ncashire United ...... yee 4 1.703 | + 123} 25 41087 4 657 1| 1/1; | Waste Heat & Gas Elec. Gen. Stations .. 3e 6 8 0 | May, Aug 
eds Corporation ...... " 97| 845 tL 63. 13 | 10255! 3 M on 5 5/0 | Westminster Elec. Sup. Ord......... ...| 8§—8 5 12 9 | Mar, S.pt 
Leicester Corporation uuu] 27 3028 | 4 25 | 26 74344 |4 3,78) 5 2/3 | tDo. 4j per Cent. Cum. Pref..........- 4l -5ġ |4 6 7| Jan, July 
eith Corporation ....... » 27] ‘783; + 3| 6 4702 |+ 18$ i | 
ue M MES Uu X iN 2 NE | Electric R tilways and Tram ways. | 
Liverpool Corporation . e| 20} 13,8831 + 3771 £25. | 3193925 |+ 15.442 D .. | Bath Electric Trams. Pref. Ord. e... | À —k oe April 
toe Overhead Rly.. dc. 28 1.839] | — 25 | $25 44.450 H 1.529 1 O/ Do. Sper C:-nt. Cum. Pref. .......... i—? 10 0 O| Jan, July 
andudno&ColwynBayR | ,, 26 424 | + 2|'30 6917 | 56 St. 43%). Do. 4} Ist Mort. D:b. Stock (red.) .... —75 |6 O Oj April, O-t 
TR County Council oe E 17 43.837 + 83) 11 491.005 + 23 15) St. 4}°5 tB ham Dist. Power & Trac. 4i Ist Deb. St. 824 = 84h 5 6 6 Jan, July 
London Elec. Ry.Co.....| 4, 27 13410| — 275| 26 | 362.239 |+ 259 Oe aor, Pee tear ay) E Pare uT e 21 doo ds ns 
nited e. ers i : z ' 5'r 10 4% Oo. (Cum, Pret. ter uus d EXE RE RS =a xs 
Lowestoft Corporation ... 27 2 — e 3e Hh lez t 237 | St. 4% | tO0. 4 per Cont. Dobs, wo... sees eee | 100 —102 | 3 18 6 | Feb, Aug 
moe TRUE dea f t | St .. Bude otc Teac On R Oe 131—151 e June, Dec 
ester Corporation .. ape ss ze is : d St us x SEO SE Ste card a ERE SR o et KR 
ersey Railway ........ 5 2 E i p s p + id "St. 6°% | t90. 6 per Cent. Cum. Pref. .... eese 85 —3) 6 14 11 | Feb, Aug 
M tropolitan Dist. Rly.... 2-22] 41349] 499] 26 312.336 t 58i |! St. 70/2! TO». 7perOC nt. Non. Cum. Pref....... 53 —2 650 rs 
et. Elec. Tramways .. 26 | 10,128 + 35)| 26 232.4 + 4.932 St -5% Do. SporCent. Perpetual Debs. ......; 92 —9t |5 6 5 | April, Oct 
etropolitan Railway . Pc f AL v 005 St. 4j'5 Do. 4} perCent. 2nd Deb. Stock.....- 76 —7) | 513 11 | May, Nov 
Nes ca corporation RE ES: Es : "s ie St. 3%, | Central London Ordinary Stock ..... af = H i d Feb, Aug 
E ee e ee ee L oO +3 » EE : =e 
ewro de TyneCorpn. „ 27| 8658| + 52 $12 | 62392 |+ 6.613 B d p d P SC neee] G3 —73 | 510 0 | Feb, Aug 
órtnamot Ged dui Ded 837| + 67! 13 10.719 F- 1290 Uer Do. Du es 01 —100'4 5 0 e 
pton Corporation 26 535 | + 4 | i12 75 273 || St 445 Oo. 4} per Cent. Pref, 1... | 
Oldham Corporation .. ... AR ve 215 s 53i | ,29j|8t 4", D» Gti. Asionted Pref, Ord. Stock -. 81 —36 |413 0 =: 
erth (N.B.) Corporation. ii ; + l 32,165 |+ ast. 2%% | Do. Deferred Stock ........ eee 49 —45 |4 9 0 Feb 
Perth (W.A.) Elec. Trams) © is iu = s: ..— J| Sr 49$? ^ Do. Gtd. Assented Df. Ord. Stocc ....| 82 —32 (417 6 . 
rtsmouth Corporation.. 2| 2,492 "336-|- 12 1 E 100 4% , Do. 4pirCent. Dobs. seen 97 —99 |4 1 0 | Feb, Aug 
eston Corporation ..... m , + | 12 23,124 oe St 505 City & South London Rly. 5 per Cent. 5 3 Feb. A 
therham Corporation . . 21| 1,009! 4+ 5), 12 | 12301 E MEM AEN ICTU ME 95 —97 O> Rede Bus 
ordCorporation......| ^ 291 5413 : t 99 qst: 8% 4 Do. (1899 «esent edis s... | 901—391 |5 6 0| Feb, Aug 
anghai........,,., " ^ 24 ' + 163) 13 | 63,433 |t Ll Si 5954 D. (990) sosansentocnbeceweeegesa| O62 7-92 5 8 6| Feb, Aug 
heffield Corporation |” $6,200 | + $1,337 | 25 | £455.68 + $62,770 [| SE 592 | Do. (1909)...« n ron UU 8) —32 15 8 6 | Feb, Aug 
Singapore Trams eat » 23] 784| + 290] §14 104035 j+ 4,374 i| St | 492 Do. 4p:rCont. Pero:tualD:bt...e-- 55 —38 |411 0 n Sí 
etropcli Made a ae s xs NP ine stinz istrict Elez. Trams Ord..... tus D 2 ar o>? 
Southampion es » 26| 1,195} + 253| 26 27931 |t 7,352 |. | 7,d | "Ds bore at Cia Pret... SUD kt | 8 7 O | April, Oct 
Southend d AE » 24| 1,773) + 136] 12 16,717 {+ 10935 | o) timpzri DOI 34-3] 11 0 8|Mar Sept 
St Corporation. 24 he 10 4?5 flmp:riil Tramway : 
tlyb'dge,Hyde,&c, Jt. B.| — 1,181 | + 182] 13 12.3200 |+ 2294 1) 10 6%% tOo. 6p Ont. Prof... esesseeserese 6L —S4 | 9 4 6| M-., Spt 
underland Corporation. | — z 756 | — 17 | $13 10.312 |+ 237 | s+, 44"; fOo. 4j pir Cent. Debs... leeren 72 —74 | 6 1 2| Jan, July 
underland District......) — 28| 1,702 | + B81 | 13 19.033 |+ 1,012 £5 3/0 Lof Thanet E. T. & Lt. 5 per Ceat. Pref.. 2 —2 5 6 2| Mar, S:pt 
windon Corporation... n 24 5% | + 33| 3 19,739 |+ L716 || sc 4» fO». 4 par Cont. Deb. Stock ...- «ee 71 —7o | 5 5 3| Jan, July 
Tyneside Tram Co. ..” » 24 18) | + 12| 12 2,185 i+ 200 | 10 6/6 Lanarkshire TranwayS..««ssees ers 9j —!0}, 5 17 O | Feb, Aus 
allasey Corporation ....| ” 2t 1.823, + 101| 25 14,633 |t 913 | st 595 fLanc: Utd. Tram 5 !oPrior LioanD.bSt«| 814—353 | 5 15. 7 | Jan, July 
WalsallCorporation e|» 2 1,323 | + 85 | I2 16,645 |+ 1282/| “yo 1/9 | Londoa Electri: Ry. Ord. St... ..* ERN, l¢—lt T ve 
artington Corporation. » 2 616; + 14, 26 16,101 |+ Stl) St, 4^5 | 125 eee Stozk ees D s : A. js s 
am Cor i ae D ene ee we "D " , St. 4*"45 | D». 4porQnt. Peel... n n ng xn , vis 
Wolverhampton Coton.” » 25| 3,018) + 163] G12 | 3585 |+ 1,73) | St. | 49) ; London Gaited Tram; 4% Ist MLDo. St | 51 —53 | 6 17 11 | Jan, ir 
Yorkshire W.R. Trams e.a » 24 1033 | — 7 ee 2 € | St.) 495 | Morscy Porp Deb... n I 72 —1 5 4 0| Jaa, Jaiz 
(a) Thes L FAMS esal o» 28| 1,444! — 17 | 26 37.793 i 1,139 [ SC. 4p% ftM:tropolitan El:c.Trams 44° D-b. Stock 85 —83 |5 2 3| Jan, July 
ese comparison eos cu Le iu | t. 4170 P 854—334 | 5 12 6 . 
t Includes omnib S are with the corresponding period last year. © Partly electrizal. St. 5% Do. Sper Cent. Do. Stock... «ee bis a} 498 Feb, Aue 
: uses. 1 Minus 2 days. § Minus 3 days. jj Plus 3 days. St. 1j" Metropolitan Railway Consolidated ..... 37] m 443-0 | E:5. Ai 
British Evecrarcar F q Plus 2 days. St|?f", Do. Surplus Lands Stocks... + ashes 2 idi Gace DESEE pue 
by the compini BDERATION.—The traffic receipts on the tramways and railways] St. | 34°% D>. 3 per Cent. Preferen 38. dsl a n ee 1.3 Sha Au 
250 were £42,108 (desea ITUR British E'ectrical Federation for the week ended | St. 34% — D». 3p pez Cent." A Pr.ferenca .... 7 e , 
; 321). The omnibus reczipts were £17,019 (Incress?, * No allowance has been made for accrued Interest or redemptioa. Tt Ex Dividend 
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ELECTRICAL COMPANIES’ SHARE LIST.—Contiaued. = 


LAST * RATE ‘Last Price (§° Rats 
Divi- . NAME. Wed., PER CENT, TIRE g Divi- NAME. Wed., (PER cent. HERD 
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NOTES. 

Tariffs. a 
Last week, in our Correspondence columns, Mr. F. W- ' 
Purse took us to task on account of our criticisms of the 
rateable value svstem of tariffs, and this week he contributes 
another letter on the same subject. Our readers are, no 
doubt, well aware that Mr. Purse is one of the “ Point 
Fives," and that he favours rateable value as the basis of 
his tariff. That being so it is, perhaps, natural that he 
should seek to controvert any criticisms against this form 
of tariff, though we do not think he is justified in implying 
that those who make such criticisms are not just as desirous 
as himself of seeing electricity used “ bv evervbodv for 
everything.” In his letter this week Mr. Purse makes a 
coniparison between the rateable value tariff and the Poplar 
tariff, taking as his basis a house of £26 rateable value, con- 
suming 3,128 units per annum, of which 300 units are for 
lighting. This particular case is taken from Mr. BowpEN's 
IM.E.A. Paper, but the consumption is split up bv Mr. 
Purse. On the face of it, it appears to us that the con- 
sumptions are large for this class of house, but perhaps they 
hold for Poplar. As a result of the comparison, Mr. PURSE 
Shows that the Poplar tariff has the advantage of onlv 
lls. 5d. per annum. If only such a small difference is 
generally to be found we should agree with Mr. Purse that 
the rateable value tariff is preferable on the score of simplicity, 
It is obvious that if the amount of plant installed is such 
as to give fixed charges amounting roughly to the fixed 
charge that must be paid according to the rateable value 
tariff, the two tariffs must give, approximately, the same 


| vantage to the extent of £6. 12s. 9d. 


result. This, however, is by no means always the case. 
If the house in question were equipped with several radiators 
as well as cooking plant the fixed charges, according to the 
Poplar tariff, would be higher than the rateable value 
fixed charge. In that case, would Mr. Purse feel that his 


fixed charge was sufficient ? 
—l— 


A SINGLE example, however, is not sufficient in a case of 
this kind, and we therefore venture to take an example of a 
different class of house, an example from practice —namely, 
one of £100 rateable value, in which there is no heating, but 
in which the cooker is of 7-65 kw. capacity. The units used 
for cooking are 5,000 per annum; for lighting they are 
500. The comparison, therefore, stands as follows :— 


R.V. Tariff. | Poplar Tariff. 
| OT kw. at £A oaasis £2 16 0 
ted per rene ee M | 7-65 kw. at 8s.........--- 3.13 
9,900 units at 3d. ...... 1l 9 2 | 5,500 unitsat ld. ...... 119 2 
£23 19 2 £17 6 65 


Average price per unit = 1-04d. Average price per unit —0-760d. 
Excess by R.V. tariff —£6. 12a. Od. 
Here it is seen that the rateable value tariff is at a disad- 
It may be said that 
the amount used for lighting should be greater. but in this 
particular case it is all effected at low voltage bv means of 
metal filament lamps. There is a good deal of occasional 
lighting, but we do not exactly know how this is defined by 
Mr. BowbEN, and therefore we have included the whole of 
the lighting as ordinary lighting ; otherwise the Poplar 
charge would be even less than isshown. But it is not every 
local authority that is satisfied with 121 per cent.; some 
require 15 per cent., and the higher the rateable value the 
higher the percentage. In this case. it 15 per cent. were adop- 
ted, the difference would be £9. 2s. 9d. per annum. Further, 
it is quite possible that a consumer would prefer to start 
with a smaller cooker than one of a 7-65 kw.. or he might 
wish to run a couple of radiators and no cooking. In such 
a case the difference would be emphasised still further, thus 
illustrating the point we wished to make in the article— 
namely, that the consumer who desires to experiment may 
be deterred from doing so through the rateable value tariff. 
Perhaps we ought to add that this example is bv no means 
a “freak " house, and there are plenty like it whose occu- 
piers are waiting to be persuaded bv the station engineer. 
It is important to make the path of these prospective con- 


sumers easy at the start. 
— (Do 


WE are aware that some people hold the view that a 
householder in a house having a rateable value ot £100 
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should think nothing of spending £10 per annum, more or 
less; but we do not think that this line of argument is by 
any means sound. There are a great many houses of the 
character here cited in which the subject of electric cooking 
would be looked upon purely trom the financial point of 
view. Itis no proper argument to say that the same system 
of tariff is used in the supplving of water. We quite admit 
that water is supplied, at least in London, according to 
rateable value, plus a certain charge for water used in a 
garden, so that a man with a garden pays for his water for 
this part of the establishment twice over. This is obviously 
wrong, but being a long-established law it is no use saying 
anything about it. That, however, is no reason tor going 
wrong in electricity tariffs. If the rateable-value method of 
charging is to give satisfaction, it is surely clear that the 
rateable value must be made variable, so as to suit the needs 
of the consumer; but then it is open to all the criticisms 
that Mr. PunsE would level at such tariffs as that in use at 
Poplar. It is quite possible that we may eventually come 
to a variable rateable value in many towns, and, if we do, 
this will be sufficient justification of our criticisms of tariffs 
based on the ordinary fixed rateable value. 


Es 


Testing for Fire Insurance Purposes. 

For some years past tests have been carried out at 
Chicago by an establishment known as Underwriters’ 
Laboratories, on behalf of the National Board ot Fire Under- 
writers, the object of such tests being to determine whether 


the apparatus and material manufactured by various | 
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Motor Omnibuses and Road Maintenance. 

Tux Bill promoted by the Sheffield Corporation to obtain 
powers to run motor omnibuses over seven routes, extending 
outside the city boundaries into the areas of the West Riding 
County Council and the Derbyshire County Council, has 
once again raised the question of contributions by such 
vehicles to road maintenance. The Committee which con- 
sidered the Bill has decided to authorise four of the pro- 
posed routes on condition that Sheffield contributes towards. 
the upkeep of the roads at the rate of 3d. per car-mile, such 
contribution to be subject to revision after three years. 
Apart from the Middlesex County Council (Western Road) 
Bill, which refers to a completely new route, and is therefore 
somewhat unusual, this is the first decision of the kind to 
affect motor omnibuses to any serious extent on this vexed 
question. We have from time to time expressed the view that 
such a decision is undesirable, and that it would be much 
better to relieve the tramways rather than to p2nalise the 
motor omnibuses. Evidently the question is to be con- 
sidered carefully in the near future, as a Joint Select Com- 
mittee is to be appointed for this purpose. We trust that 
the Tramways and Light Railwavs Association and the 
Municipa) Tramwavs Association will take action to ensure 


that the relief of tramways from road maintenance is not 
forgotten in this inquirv. 


ne EE Pre ee s a 


Royal Engineers (T.F.).—Second-Lieut. Geo. E. Couzens 


electrical firms comply with the requirements of the Board. | has been promoted to Lieutenant in the Electric Lights Con- 
It is, of course, impossible to say that all material and | panies, Hampshire (Fortress) Engineers, Royal Engineers. 


apparatus manufactured will be absolutely in accordance 
with the samples that have been tested ; but, even allowing 
for the slight differences which occur in manufacture, it is 
obviously of advantage to the user to know that such-and- 
such material, or such-and-such apparatus, complies with 
the requirements he hasin mind. During the past few years 
there has been a feeling that something on similar lines 
might be carried out in this country, and we believe that 
the late ill-fated Industrial Committee of the Institution 
of Electrical Engineers had this question under considera- 
tion. In another column we publish a letter from Mr. Dana 
PIERCE, electrical engineer to the Underwriters’ Labora- 
tories, from which it will be seen that some attempt has been 
made to enable this body to carry out tests upon apparatus 
and material in this country, so that it mav meet with 
more ready acceptance in Canada. It must be abundantly 
clear in these days that if British manufacturers are to hold 
their own in foreign markets they must be prepared to 
comply with conditions holding in such markets. We, 
therefore, feel that this step is one in the right direction. It 
is a question, no doubt, whether we should not do well to 
establish some similar body in this country. We think 
there is no question that it would be a distinct advantage 
but there may be some doubt as to the best way of 
carrying out such a policy. For example, it would seem 
unfortunate to spend capital in creating an independent 


institution, when in all probabilitv the National Physical 
Laboratory might be utilised to a large extent for carrving 


out tests of this character. 


Week-end Telegrams.—The Eastern Telegraph Co., having 
overcome all official objections, announce that, as from July 


20th, week-end telegrams will be delivered on Mondays instead 
of on Tuesdays. 


Civil List Pensions.—The following persons, whose names 
are familiar to our readers, are among those to whom Civil List 
pensions have been granted during the vear ended March 31, 
1914 :— 


Dr. OrivER HravisipE, F.R.S.—In recognition of the importance of 
his researches on the theory of high-speed telegraphy and long-distance 
telephony, in addition to his existing pension, a further pension of £100. 

Miss Kate BABB HEARDER.—In consideration of the contributions to 
electrical science and telegraphy of her late father, Dr. Jonathan Nash 
Hearder, F.C.S., and of her straightened circumstances, a pension of £70, 


French Government Submarine Cables.—Commandant 
Imhaus, in the Marseilles * Radical," points out that the 
French Government has only one cable-repairing ship, the 
“ Charente ” (53 years old), and this in spite of the fact that 
there are 100,000 km. of State cables to maintain. The 
“ Charente " has recently been commissioned to pick up the 
broken Tangier-Cadiz cable in the Strait of Gibraltar, an 
enterprise which will expose her to great risk. Comm. 
Imhaus describes the tides in the Strait and the method of 
finding cable breaks. He insists upon the importance in time 
of war of having a modern cable-repairing service like those of 
other countries, and urges that the matter be immediately 
taken up by the Ministries of Posts, Commerce and Marine. 


Cable Interruptions. Date of Interruption. 
Latakia—Palura ........... eee ee eene nee May 26, 1910 
Scalanuova—Samos ........ eee eene ennt nna April 21, 1912 
Marmariza—Rhodes ............. eee ene April 21, 1912 
Poulocondore—Pontianac ............. ecce July 5, 1912 
Jamaica—Colon .......ccccccecscccacccecceesecceseeecs June 9, 1913 
Cape St. James—Poulocondore......... ..........-. Deo. 7,1913 
Tangier—JCeuta ...cccccccccccccccccceccsccscscccecssese Feb. 15, 1914 
Madagascar—R^union ...... eere eee June 23, 1914 
Mauritius—Réunion .........ceeeeeeeee eee eene nnn June 23, 1914 


Nagasaki—Tamsul ...........eeeeee eerte NER June 26, 1914 


H 
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rotary converters, besides the main station switchgear at the 


Annual Report of Inspector of Factories.—This report was 
issued last Wednesday, and will be dealt with in our next 
issue. 

London & South Western Electrification.—The first train 
in connection with the London & South Western Railway 
electrification was given a trial run on the District Railway line 
between Putney and Wimbledon early last Friday morning. 
There will be several runs of these trains during the next few 
weeks for the purpose of teaching the motormen, so that they 
may be ready for the completion of the first stage of the elec- 
trification at the end of the year. 

Safety at Sea.—Important regulations under the Radio- 
telegraphic Act have been issued by the Dominion of Canada 
Naval Service Department. They deal with the provision of 
an emergency supply of power, the hours of watching by 
operators (on the same lines as hold good for this country), and 
the powers of the ship’s master in censoring any message trans- 
mitted from the ship. Strict rules are prescribed for the 
conduct of the various classes of shore stations. 

Petrol-Electric Crane.—A petrol-electric locomotive crane 

has recently been completed in Germany at the works of the 
Aktiengesellschaft Lauchhammer, at Lauchhammer. Accord- 
ing to the '* Engineer," the machine runs on eight wheels, each 
of the inner axles being driven by a 123 H.P. electric motor 
through bevel reducing gear. The rotating crane has a capa- 
city of 2 tons and a radius of action of 32 ft., the cable drum 
being operated by an 8 H.P. motor. The motive power for the 
whole machine is supplied by a 40 H.P. petrol engine coupled 
direct to a continuous-current dynamo having a capacity of 
23 kw. at 230 volts. 
, Hanover-square School of Electrical Engineering.— There 
IS a desire on the part of several electrical engineers who re- 
ceived their technical training at the Hanover-square School 
of Electrical Engineering to have an annual re-union where old 
ties could be renewed. Such annual re-union, to accord with 
the natural inclination of most Englishmen, would probably 
take the form of an annual dinner which might be held in 
different parts of the country in successive years. As it will 
be necessary to form a committee in order to place the matter 
on a proper footing, any gentlemen willing to serve on such a 
committee are requested to send in their names either to Mr. 
Frank J. Moffett, Union Chambers, Temple-row, Birmingham, 
or to Mr. Lancelot W. Wild, York Mansion, York-street, 
London, S.W. 

Complimentary Dinner to Sir John Snell.—A general 
desire having been expressed that the honour of knighthood 
recently conferred upon Sir John F. C. Snell, President-Elect 
of the Institution of Electrical Engineers, should be made the 
occasion of a complimentary dinner in the early autumn, a 
committee 1s in course of formation to make the necessary 
arrangements. Those wishing to associate themselves with 
the event are requested to send their names as soon as possible 


to any one of the following :— 

P. F. Rowell, The Institution of Electrical Engineers, Victoria Embank- 
ment, W.C. 

D. N. Dunlop, British Electrical & Allied Manufacturers’ Association, 
King’s House, Kingsway, W.C. 
à w H. Dykes, Association of Consulting Engineers, 11, Victoria-street, 


" bere ced Deer Municipal Electrical Association, The 
L. G. Tate, Electrical Contractors' Association, 20, Bucklersbury, E.C. 
London & North Western Railway Switchgear Contract. 

With reference to the short article which appeared in our 

last week's issue on this contract, we learn that the contract 

lor the main station switchgear for controlling the turbo- 
alternator plant at the new Wembley power station has been 
secured by the British Thomson-Houston Co. Besides this, 
the same company has also secured the order for the whole 

Totary converter plant for the scheme, which comprises six 

1,000 kw. and 25 750 kw. rotary converters. It is also 

Interesting to note that the British Thomson-Houston Co. 

have been awarded a similar contract in connection with the 

London & South Western Railway electrification scheme, in 

this cage comprising eight 1,000kw. and 15 1,500 kw. 


Durnsford-road power station. 

Railway Clearing House System.—We have received a copy 
of a letter by Mr. H. C. Long, Commissioner for the Massa- 
chusetts Real Estate Exchange, to Mr. A. W. Gattie, managing 
director of the New Transport Co. (Ltd.), with reference to the 
proposed railway clearing house system for relieving terminal 
congestion. Mr. Long states that he has searched all over the 
world to obtain ideas to assist him in the solving of the ter- 
minal congestion problem at Boston and that the arrangement, 
advocated by Mr. Gattie, is more nearly suited to their con- 
ditions than any other; he is satisfied that it can be used in 
Boston with certain modifications. A central clearing station, 
he continues, must come about, in the same way that central 
post offices have been adopted for handling letters, because it 
is an absolute economic necessity. The terminal charges in 
Boston are at present so great that they vitally affect the com- 
mercial life of the city. Mr. Long thinks that such a plan as 
is proposed for London would, if applied at Boston, at least 
cut in two the terminal charges, and also the terminal delays. 


Improved Tramway Rail for Wood Paving.—It is well 
known that with ordinary tramway rails there is a tendency 
for hollows to be formed in the paving at the side of the rails, 
due principally to horse-drawn vehicles being driven with one 
wheel on one rail and the other on the paving near the other 
ral. A type of rail to overcome this is described in “ Le Génie 


- 


P li E 


Civil." It differs from the ordinary rail in that it has a wider 
flange at the top; cut so as to form teeth into which the wood 
paving blocks fit, as can be seen in the illustration. This 
type of rail has been used with success in the rue de Turenne, 
Paris, for eight years, and the Municipal Council have now 


decided to extend its application over a distance of about 


6 miles. 
Provisional Orders,—The Board of Trade have issued their 
report respecting the applications to and proceedings of the 
! Board of Trade under the Electric Lighting Acts, 1882 to 1909, 


| during the past year. : 
| Of the 51 applications for orders (20 by local authorities and 31 by com- 
pames or persons), 43 were granted. In regard to the Abercarn, Feltham 
and District, Hinckley and District, Kenilworth, Oulton Broad, Reading 
| (York Town Bulk Supply) and York(Extension) Orders, the Board of Trade 
| dispensed with the consent of some of the local authorities concerned. 
The applications for the Bedworth and Bulkington and Ely Orders failed 
because the promoters did not satisfy the Board that the consent of the 
local authorities should be dispensed with. For Thornton there were two 
applications; that of the local authority was prefered. For the Colin- 
ton Order Edinburgh Corporation competed successfully with the Colinton 
Tramways Co. The Urban Councils of Wombell, Wath and Bolton-upon. 
. Dearne and Thurnscoe desired an order to form a joint board for the 
supply of electricity, but as there was an order in force for Wombell and 
| as the promoters failed to submit an amended scheme the Board decided 
not to proceed with the application. At Llanidloes, as the promoting 
company had not completed their negotiations for the consent of the 
Council, the Board refused to grant the order; at Lurgan there was 
considerable opposition to the Council’s application, and after a local 
j Inquiry the Board granted the order. The application for Tenby was 
withdrawn by Mr. J. H. Edwards, and at Ystradgynlais, owing to an 
irregularity in the notices, the Board refused to proceed with the applica. 
tion of the Rural Council. 


Electric Braking of Works Motors.— In a Paper on “ Elec- 
trical Aids to Production in Factories," read by Mr. H. E, 
Eastwood, before the American Institute of Klectrical Engi- 
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neers, the author pointed out the fact that dynamic braking | the merger—we are sound Imperialists (and sane), but there is 
and automatic control of machine motors would safeguard | more than one aspect of this matter to be considered before we 
the lives of workmen and increase the output of machine shops | can join with Mr. Bright in its condemnation. Mr. Bright 
considerably. On lathes, planers, shapers, &c., operating at | certainly does not prove to us that he has considered the points 
high speeds where frequent stops had to be made to adjust | to which we allude—his complete familiarity with his subject 
the cutting tools, increases of 45 per cent. in production had | leads us to ask, Why ? Compulsory British ownership of 
been obtained by employing automatic motor control. This | privately-owned international submarine telegraph cables is an 
figure of increased production was estimated from the number | impossible proposition, no self-respecting nation would 
of pounds of chips which were removed per horse-power per | tolerate such a condition, nay, we should invite suspicion bv 
minute. A scheme for simultaneously braking all the machines ( its mere suggestion officially. Mr. Bright argues within an 
on a group-drive system in case of emergency was described | extremely limited circle. This is not, however, the course a 
in detail. Conveniently placed push buttons operating a | statesman (and a British statesman especially) can follow when 
dynamic brake on the motor were installed on each machine, | dealing with the subject of submarine telegraphy. When. 
so that if an attendant observed an impending accident he | however, Mr. Bright leaves the political for the commercial 
might prevent serious injury or even loss of life by pushing | aspect of an all-red cable he is naturally on safer ground, and 
the nearest button. This device, it was said, would stop all | his latest contribution to this side of the question will be read 
the machines in half a second without shearing the motor or | with interest and full justice will be given him for his long- 
the connecting shafts. continued persistent advocacy. even though one may not see 
eye to eye with him even here. He is, we fear, too prone to 
lose sight of the rate and traflic-compelling sides of a question 
which he handles with the dexterity begot of close acquaintance. 
May we, in conclusion, ask by what process of calculation Mr. 
Bright arrives at his revenue figure for an all-red cable set out 
so nonchalantly on p. 242 of the  Nineteenth Century ” ? It 
is only right to add that to Mr. Bright belongs the credit of 


many of the proposals, which, nowadays, are too readily claimed 
by and allowed to other public men. 


Electrolytically-produced Luminosity.— An interesting 
Paper on an “ Application of Electrolytically-produced Lum- 
inositv forming a Step towards a Form of Telectroscopy " was 
read recently before the Royal Society bv Mr. L. H. Walter. 
The author has investigated the conditions under which it 
should be possible to make practical use of the luminosity of 
anodes of alloyed aluminium forming part of a “ valve ” cell 
arrangement. The alloy known as "* duralumin ” is found to 
give the best results, and, with sodium tungstate solution as 
electrolyte, corrosion is practically eliminated when this alloy 
is used as the anode. The difficulties with immersed anodes 
led the author to employ anodes which are completely dry, | Subjects of current interest dealt with in this issue include 
except as regards the front surface, which is kept wetted by | the following :— 

means of a layer of electrolyte caused to flow down it in a con- 


| sed Mr. A. E. Clayton describes a ' New Differential Methcd of 
tinuous stream, the flow being distributed by using a trans- | Testing Transformers " (p. 558). 
parent crépe screen which clings to the anode surface. In this 


` The first part of an article on the “ Hydro-electric Station at 
way, the anode being dry at the back, electrical connection can | Tallulah Falls, U.S.A.," appears on p. 561. 

be directly established there, without the great care as to insu- | We publish an abstract of the “ Report of the Departmental C'om- 
lation otherwise needed. This arrangement permits of the | mittee on Electric Mains Explosions " (p. 565), and we deal with this 
construction of an apparatus having a multiple anode, compris- | subject in our Leading Article (p. 572). 

ing à vast number of equal units in quite a small compass, each The Betulander Relay Automatic Telephone System is described 
such unit being capable of being rendered luminous in any order | (p. 567). The system is important as showing a departure from 
or sequence desired and at a speed of some hundreds of times | recognised lines. 

per second. In the author's experimental apparatus there are | We conclude our abstract of the report of the National Physical 
over 5,000 such separate units in a space the size of a cabinet | Laboratory (p. 574). 

photograph—a number which it would hardly be possible to 
obtain by other means. Such an apparatus is capable of 
being employed as a receiver for photo-telegraphy for the 
reproduction of pictures, &c., especially where these are received 
as electrical impulses. It constitutes a step towards one form 
of telectroscopy, the luminous reproduction at some receiver 


of an object visible at some distant electrically-operated trans- 
mitter. 


Current Topics. 


An account of the present position of the “ International Com- 
mission for Scientific Radiotelegraphic Researches ” is given (p. 571). 


We give an account of the reorganisation of the " Engineering 
Standards Committee " (p. 576). 


Companies Meetings and. Reports.—Meetings of the Chilian Elec- 
tric Tramway & Light Co., Coalite and Greenwood & Batley are re- 
ported. The directors’ reports abstracted include those of Chad. 
burn's (Ship) Telegraph Co., Chili Telephone Co., Crompton & Co., 
Edmundson's Electricity Corpn., Montreal Light, Heat & Power Co., 
Sheerness & District Electric Power & Traction Co., Telephone De- 


velopment Co. (1912), Trafford Power & Light Supply, and Tubes 
(pp. 592 and 593). 


Inter-Imperial Telegraph  Link.— Mr. Charles Bright, 
F.R.S.E., has made a further contribution to the ` Nineteenth 
Century ” for July on the subject of the provision of an Inter- 
Imperial Telegraph Link for the benefit of the scattered 
members of the British Empire. Mr. Bright's views on this 
subject are well known to our readers, and we do not know that 
he adduces any stronger argument in his latest contribution 
than he has hitherto done. We can, however, all agree with 
Mr. Bright in deploring the somewhat altered political con- 
ditions which. make the consideration by Parliament of all 
business propositions dependent upon their vote-compelling 
aspect, and we are vlad that Mr. Bright tars all political 
parties with the same brush imn this respect. Mr. Bright 
pursues what he describes as the " United States Cable Trust ” 
with unabated vigour, but, we still think, without any con- 
vincing argument. The essential fact in this combine of cable 
interests (we mean, of course, from the British Empire point of 
view) is entirely ignored. We should also like to ask Mr. 
Bright how he would have overcome the financial situation 


which would inevitably have followed the refusal of the 
British shareholders to enter the merger. 


OBITUARY. 


LEONARD CHARLES BuDD.—We regret to record the death of Mr. 
L. C. Budd, who started out from his home in Kingston last Saturday 
morning for a bathe and has not been seen since. His clothes were 


found on the towpath. Mr. Budd was an engineer in the employ of 
the Betulander Automatic Telephone Co. 


PERSONAL. 


We are informed that Mr. Oskar Moll has resigned his appointment 
with the Deutsch-Atlantische Telegraphengesellschaft of Berlin. On 
the formation of the Deutsch Company at Cologne in 1899 Mr. Moll 
became managing director. He represented the company at the 
London Conference of 1893 and at Lisbon in 1908. He joined the 
telegraph service in 1868 with the Electric & International Co. 


The University of Liverpool have conferred on Mr. T. F. Wall, 
D.Sc., the degree of Doctor of Engineering. 


This is a factor in 
the case which is also entirely ignored. We hold no brief for 
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APPOINTMENTS VACANT AND FILLED. 


A lecturer on electrical engineering is required at the Rutherford 
Technical College, Newcastle-upon-Tyne, Commencing salary £160 
per annum. Applications on forms to be obtained from the Director 
ef Education, Mr. P. Sharp, by first post July 21. Seean advertisement. 


A lecturer in engineering is required for Rutherford Technical 
College, Newcastle-upon-Tyne. Salary £160, rising to £200. Appli- 
cations by July 19, on forms to be obtained from the Director of 
Education, Northumberland-road, Newcastle-upon-Tyne. 

An advertiser requires an assistant tester, with experience of a.c. 
and d.c. machines, turbo-alternators and dynamos. 


An engineer or electrician is required in the London district to 
take charge of recording instruments used for the measurement of 
temperature, draught, speed, CO,, &c. Salary about £2. 10s. per 
week, See advertisement. 

A young electrical engineer with commercial experience is required 
for India. Apply to F. O. S., ELECTRICIAN Offices. _ 

A firm of London consulting engineers advertise for a cable in- 
Spector. 

An electrical drawing office and laboratory instructor is wanted for 
the City and Guilds Technical College (Finsbury) in September. 
Salary £125, rising to £150. Applications to Prof. Silvanus P. 
Thompson, Technical College, Leonard-street, E.C. See also an 
advertisement. 

A head of the mathematies department is required for the Borough 
Polytechnic Institute, London, S.E. Salary £300, rising to £400. 
Forms and particulars from the Principal. Applications by July 13. 

A lecturer in physics is required for the Swindon and North Wilts 
Secondary School and Technical Institution. Commencing salary 
£175. Particulars from the Principal. Applications by July 17. 

Radcliffe Urban Council require a shift engineer at their electricity 
works. Wages 35s. Applications to the Manager, Electricity Works, 
Radcliffe, by July 15. 

An estimating engineer is required for h.t. and l.t. switchgear works 
in Manchester district. 


An instructor of telegraphy and telephony is required for East 
Ham Technical College. Salary 12s. 6d. per evening. Forms of 
application (to be obtained from the Principal) must be returned by 
first post July 13. j 

The Governors of the Borough Polytechnic (London, S.E.) require 
a head of the mathematics department. Commencing salary £300 per 
annum, rising to £400. Applications to the Principal (Mr. C. T. 
Millis) by July 13. 

À science master is required for the Sheerness Technical Institute 
and Higher Elementary School to give instruction in mechanical and 
electrical engineering in the evening department and science and 
mathematics in the day department. Salary £200, rising to £250. 
Applications by July 20 to Mr. Fras. W. Crook, Sessions House, 
Maidstone, from whom forms can be obtained. 

À working foreman engineer, to take charge of engineering appli- 
ances, boilers, minor electrical appliances, &c., is required for the 
L.C.C. Cane Hill Asylum. Salary £150, rising to £175. Forms of 
application from the Clerk of the Asylums Committee, 6, Waterloo- 
place, London, S.W., to whom applications by 10 a.m. July 24. 

Glasgow School Board require à teacher of engineering subjects 
for Allan Glen's School. Commencing salary not less than £130. 
Applications to the Clerk, 129, Bath-street, Glasgow. 


Mr. William Poole has been appointed assistant electrical engineer 
of the South Australian Government Railways. Mr. Poole was for- 
merly in the electrical engineer's branch of the New South Wales 
Government Railways and Tramways and afterwards with the 
Adelaide Tramways Trust. 


Mr. H. Bedson, A.M.LE.E., of the electrical engineering department 
of the L.C.C. Paddington Technical Institute, has been appointed 


DU lecturer in engineering under the Staffordshire County 
ouncil. 


INSTITUTIONS AND SOCIETIES. 
Institution of Civil Engineers.— Annual Conversazione.—The 


annual conversazione was held on Thursdav evening, the 2nd inst., 
at the Institution, Great Georye-street, West minster, S.W. The 
President, Mr. Anthony G. Lyster, Mrs. Lyster and the Council of the 
Institution received the members and guests in the Hall of the Insti- 
tution. Amongst those attending were the following: Sir John 
one Barry, K.C.B., Sir Frederick Donaldson, K.C.B., Sit M. Fitz- 
maurice, Dr. W.C. Unwin, F.R.S.,the Rt. Hon. John Burns, Sir Thomas 


Elliott, K.C.B. (Deputy Master of the Mint), Rear-Admiral R. B- 
Farquhar (Vice-President of the Ordnance Board), Sir Isambard 
Owen (Vice-Chancellor of Bristol University), Licut.-Col. Sir Newton 
J. Moore (Agent-General for Western Australia), Mejor-General Sir 
William Robertson, C.B. (Director of Military Training), Major Sir 
Thomas Robinson (Agent-General for Queensland), Sir John I. 
Thornycroft, the Rt. Hon. Sir James Dougherty, K.C. B. (Under-Secre- 
tary for Ireland), Licut..General E. C. Bethune, C.B. (Director- 
General of the Territorial Forces), and others. An excellent musical 
programme was provided for the entertainment of the members and 
guests; amongst the performers were the string band of the Royal 
Engineers, Miss Agnes Nicholls, Mr. Perey Godfrey’s English String 
Sextet, and the Westminster Singers. In the committee, council 
and reading rooms on the ground floor a large collection of engineer- 
ing models and scientific apparatus was exhibited. The exhibits 
included two automatic telephone exchanges, one being of the Post 
Office type and the other the Betulander selector automatic system. 
A considerable selection of wireless telegraphic apparatus, including 
a model of a 600 ft. wireless tower, was exhibited by Marconi’s 
Wireless Telegraph Co. The Marconi wireless fog-signalling appa- 
ratus was also to be seen. An electric lighting set as titted on the 
National Steam Omnibuses was exhibited by Mr. T. Clarkson. The 
dynamo in this set is not driven off the main engine, but by a sepa- 
rate unit, which is fitted with a reducing valve, so that the pressure 
never exceeds 80 lb. per square inch, and consequently the dynamo is 
driven at a practically constant speed. 

Electrical Contractors’ Association of Scotland.— The annual meet- 
ing was held at Edinburgh last week, Mr. Alex. Pratt presiding. 

Satisfactory reports of work done in the branches in Glasgow, Edin- 
burgh, Dundee and Aberdeen were submitted, and the treasurer’s 
accounts showed the association to be in a sound position. Mr. E. J. B. 
Lowdon (Messrs. Lowdon Bros. & Co.) was elected president for the ensu- 
ing year, and Mr. T. B. Wright (Messrs. Anderson & Munro) vice-president.. 
The secretary and treasurer is Mr. J. M. Davies, jun., C.A., Glasgow. 


EDUCATIONAL NOTES. 


University of Manchester.—In the faculty of science, complete 
courses of study, extending over three years, are arranged for the 
university degrees in civil, mechanical and electrical engineering. 
There are well-equipped laboratories, and facilities are given for 
experimental and research work. The session commences on 
October 8th. Particulars of the courses may be obtained from the 
Registrar. 


Imperial College of Science and Technology.—At the City and 
Guilds Engineering College there are complete courses of instruction 
leading up to and including the highest specialised instruction for 
students with the object of fitting them to take leading positions in 
civil, mechanical or electrical engineering, &c., and also for those 
already qualified who desire to take up more advanced courses of 
training and research work in connection with the special branches of 
engineering in which they are interested. 

The diploma of the associateship of the City and Guilds of London 
Institute is awarded to students who satisfactorily complete the full 
course of from two to four years. The diploma of the Imperial College 
i8 awarded for advanced specialised or fourth-year work. The entrance 
examination will be held in September, and application must be made by 
the first Monday. Prospectuses may be obtained from the Registrar. 

East London College (University of London).—At this college 
special facilities are provided for research work in electrical engi- 
neering. 

The courses of instruction prepare for the degrees of the University of 
London, and special facilities are given for research in electrical engineer- 
ing. Calendar from the Assistant Tutor. 

Manchester School of Technology.—The session 1914-15 will open 
on October 6th. The courses in mechanical, electrical and sanitary 
engineering, the chemical and textile industries, &c., lead to the 
Manchester University degree in the faculty of technology. Pro- 
spectus (post free) from the Secretary. " 


ARRANGEMENTS FOR THE WEEK. 


TRAMWAYS AND LIGHT RAILWAYS ASSOCIATION. 
THURSDAY, Julv 16th. 

10 a.m. Meeting at the Connaught Hall, Blackett-street, New- 
castle-upon-Tyne. Papers on “ Some Features of Newcastle 
Corporation Tramways,” by Coun. R. Mayne; “Tramway 
Experiences in Brazil,” by Mr. H. M. Sayers; and “ Standard 
Tram Rails, à comparison of English and Foreign Sections,” by 
Mr. F. Bland. A 

FRIDAY, July 17th. 

loam. Meeting at the Connaught Hall, Blackett.street New- 
castle-upon-Tyne. Papers on “ Rail Joints, their Construction 
and Maintenance," by Mr. R. Humphries, and “ Town 
Planning,” by Mr. J. A. Brodie. 


E: 


A NEW DIFFERENTIAL METHOD OF TESTING 
TRANSFORMERS. 


BY A. E. CLAYTON, B.SC. 


Summary.—One great drawback to the ordinary Sumpner test and its 
modifications is due to the fact that in addition to the main supply an 
auxiliary transformer is required, which must be of the correct capacity 
as regards both current and pressure. The method developed by the 
author requires but one source of supply, and is exceedingly casy to carry 
out. With small ratios of transformation the method can be employed 


siderable economy in works testing. 


The well-known Sumpner and Kapp methods of carrying out 
a differential test on transformers require, in addition to the 
main alternating-current supply, an auxiliary transformer, in 
order to provide the two transformers under test with slightly 
different pressures. This auxiliary transformer must be of the 
correct capacity as regards current and pressure; hence in 
practice the method cannot always be employed. The great 
advantage of the methods is due to the fact that the power 
required is only sufficient to provide the losses in the three 
transformers and regulating gear. So far as efficiency deter- 
minations are concerned Sumpner has shown that this can be 
calculated from the observed open circuit and short-circuit 
losses so that the chief application of differential methods of 
testing transformers is for temperature tests. When the above 
methods are used for determining the efficiency of the trans- 
formers they are open to the drawback that the wattmeters 
work at very low power factors. 

The method devised by the present author has the advantage 


of requiring only one source of alternating currents and no 
10 Amps. 100 Amps. 


10 Amps. 


100 Amps. 


.----- Low Tension A.C. Supply. - 


10 Amps. 
Fic. 1l.—CoNNECTIONS FOR HEATING TEST. 


100 Amps. 


other control gear than an adjustable resistance. In addition, 
the transformers are tested under normal conditions, with a 
supply of power which, although in some cases greater than in 
the Sumpner test, is still small. 
The diagram of connections for the author’s test on two 
similar transformers is shown (Fig. 1). The two secondary 
windings are connected in parallel and energised at the correct 
pressure and frequency. The primary windings (H.T.) are 
connected in opposition and in series with an adjustable 
resistance across the secondary terminals of the transformers 
as shown. The current which flows in the high-tension 
windings is, therefore, due to the pressure supplied to the low- 
tension coils. Its value depends upon the leakage impedance 
of the two transformers in series, together with the impedance 
of the connections from a to b. The maximum possible current 
is obtained when a and b (Fig. 1) are short-circuited ; under 
this condition the current in the high-tension windings is given 
by the applied secondary pressure divided by the series kakae 
impedance of the two transformers. For example, with iG 
transformers each having a leakage impedance of 3 per cent 
for a transformation ratio of 100/6, normal full-load current 
would circulate in the high-tension windings when a and b are 
short-circuited, For a greater transformation ratio it woul 
be impossible to obtain full-load current with a leakave imp 
dance of 3 per cent. or more. In such a case, to apply the Tun 
it is only necessary to alter the transformatioa ratio to Gnesi 


to test batches of transformers at the same time, thus affording a con- 
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its normal value, by splitting up the primary into two groups 
and connecting them in parallel ; the current per circuit must, 
of course, be kept at its normal value and the total current 
doubled. (By arranging the winding in two groups connected 
in parallel, the impedance is reduced to one-quarter.) 
Neglecting the magnetising current, the total volt-amperes 
required for the test is given by the product primary* current 
x secondary volts. Hence for a transformation ratio of 10 
to 1 two transformers can be tested under full-load conditions 
with one-tenth of the full-load volt-ampere consumption of one 
of the transformers. For a transformation ratio of 5 to 1 the 
consumption is one-fifth, and so on as shown in the table below. 


Table I. 
Volt-amperes | 


——-— 


Volt-amperes 


ane d required for test in S uA | required for test in 
r cent. of normal : per cent. of normal 
mene: full-load value. | pete | full-load value. 
25 | 40 | 125 | 8 
5:0 20 15-0 | 67 
T5 13-3 200 | 5 
10:0 10 | 


WR XS woa aaa aaa l Mao 


With large ratios of transformation the magnetising current 

required by the low-tension winding becomes comparable with 
the current in the high-tension coils, and the volt-amperes 
required for the test may be 50 per cent. in excess of the values 
given in the table. 
- The method is, therefore, at its best for moderate trans- 
formation ratios, say, between 8 and 16 to 1. For many trans- 
formers of normal outputs the ratio of transformation 1s such 
that the method gives a very economical means of testing 
with the transformers connected normally. In practically 
every other case the method can be employed economically by 
grouping either the primary or secondary coils in parallel, so 
as to obtain a convenient ratio of transformation. For ex- 
ample, to carry out the test on two large transformers having 
a voltage ratio of D to 1, all that is necessary is to divide 
the secondaries into two similar groups and connect the groups 
in parallel, the secondaries being then supplied at one-half the 
normal working secondary voltage. 

By this means it is possible for practically all cases to test 
two similar transformers under full-load conditions with a 
supply of not more than one-eighth of the full volt-ampere 
consumption of one of them, and in many cases with a supply 
of less than one-tenth of the normal value. 

In cases where variable choking coils are available the power 
consumption is reduced to a value barely exceeding the actual 
transformer losses. 

The whole test is exceedingly simple to carry out ; care must 
be taken to connect the high-tension windings in opposition. 
and with very high-tension transformers the point b might well 
be earthed. The regulating resistance has to carry only the 
primary current and to absorb less than the secondary pressure. 

The working of the transformers is as follows :— 


Transformer B works as a step-up transformer under eractly 
normal load conditions; the iron and copper losses in this 
transformer are, therefore, the normal working values, and the 
heating will correspond exactly to the heating obtained under 
normal load conditions. Transformer C works as a step-down 
transformer and returns energy to transformer B by the medium 
of the low-tension winding. The induced E.M.F. in trans- 
former C is, therefore, slightly in excess of that in transformer 
B, and hence the degree of magnetisation is slightly greater 
than for B ; unless the transformers have a large reactance the 
difference is a negligible one. The copper losses are practically 
the same for the two transformers ; for the high-tension wind- 
ings the current is the same, for the low-tension windings 
transformer C carries slightly less current than transformer B, 
which latter is magnetised by means of its secondary. The 
difference is practically negligible and is compensated by the 
increased iron loss mentioned above. So that for all practical 
purposes the two transformers work under exactly normal load 
aE OE ee ee ee 


* (nq e L . . š 
The high-tension winding is called the primary throughout, 
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losses. From the observed value of the wattmeter reading 
W, the losses in the various pressure coils have been sub- 
tracted, amounting in all to 14 watts. 


Table II.—Test Results on Two 200-50-volt Transformers. 


———— 


conditions, so far as losses and heating are concerned. Fig. 1 
shows the “directions” and magnitudes of the currents, 
neglecting losses, &c., for a 10 to 1 ratio. 


DETERMINATION OF ÉFFICIENCY. 


€ —Ó 


The connections shown in Fig. 1 are those fora temperature| — Supply. | High- Power | Transformer 
test, which is exceedingly simple to carry out by this method. | ——————7-——————— ———— tension | wasted, osses, 
7 Pressure | Current. | Power, W, | current. Wa | W,—W;. 


If necessary the efficiency can be determined at the same time 


Volta. Amperes. , Watts. eee Watts. Waits. 
60 — 60 


by introducing wattmeters to measure the losses in the trans- 

formers. To do this two wattmeters, W, and W, (Fig. 2), are 50 5:4 — 

necessary. The first (W,) gives the total power supplied to 500 | 68 246 | 39 175 71 

the system, the second (W,) gives the power wasted in the path 7 | 120 2 | M d jos 

from a to b, including the loss in the amperemeter and series 46 | 13:5 | 556 | 10-2 330 296 
50 155 | 648 120 364 284 
50 | 197 | 836 ^! 163 385 | 451 


The. total volt-amperes required at full load of 10 amperes 
(high tension) and 50 volts is 660, and the power factor about 
0-85. The power wasted at full load is about 12 times as large 
as the losses in the transformers for this transformation ratio of 
4 to 1, for larger ratios the waste is very much reduced. 

In order to check the values obtained for the transformer 
losses, an ordinary short-circuit test was carried out upon the 


FT TITTLE bY 
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Fic. 2— EFFICIENCY TEST ON TWO SIMILAR TRANSFORMERS. 


| coils of the wattmeter. The difference W,— W, gives the 
actual transformer losses together with the losses in the pressure 
coils of the instruments. These latter can readily be estimated, 
and thus the true transformer losses obtained. 

The output of transformer B is obviously the applied pres- 
sure x circulating (L.T.) current, which latter current is practic- 
ally equal to the high-tension current x transformation ratio. 
The overall efficiency can thus be obtained and the square root 
taken as the efficiency of each transformer. Or—for the values 
obtaining in practice—half the losses may be assigned to each 
oo and the efficiency of the transformer worked out 

Irect, 

When the current is regulated by means of resistance in the 
path a, b, both wattmeters work at fairly high power factors 


Losses on Authors Test 


Losses on 
Short Circuit 


Transformer Losses in Watts. 
N 
5 


_ Low Tension _ 
A.C. Supply. 


l 


80 
0 
2 4 6 8 10 12 14 16 18 


H:Tı Amps. 


Fic. 4.—LossEs ON SHORT-CIRCUIT AND ON AUTHOR'S TEST FOR 
Two TRANSFORMERS. 


Fo nnn nnn nn 


two transformers in series (Fig. 3). The results are given in 
Table IIL, the power being measured by means of the Kelvin 
balance. The losses in the pressure coils of the wattmeter 
were only 4 watts when the short-circuit loss was 600 watts 
and proportionally less for the other values. 


Table III.— Losses on Short-circuit. (Two transformers in series.) 


Fic. 3.—SHonT-ciRCUIT TEST ; TWO TRANSFORMERS IN SERIES. 


n that accurate readings of W, and W, can be obtained, and 
er difference also obtained with sufficient accuracy, since 


there is considerable relative difference in their values in most — ete 
High-tension | Total power ` High-tension , Total power 


Cases. 
current. wasted. | current. 
EXPERIMENTAL RESULTS. E, wasted. 
brag periments have been carried out upon two similar Berry s | Waits ates | Watts. 
- ormers of output 2 kw., 200-50 volts, 50 frequency. 5-4 | 45 e | e 
connections were exactly as in Fig. 2, the current being 7-5 S0 20-0 Mus 
i DLE LEN. AS € 


DE by an ordinary rheostat. The total power taken 
ai ne supply was measured by means of a Kelvin balance, 
Elliott ae wasted in the paralleling circuit by means of an 
with uds nen. The reading obtained of the Kelvin balance 

Primary circuit open is the true value of the no-load 


The results of the short-circuit test and the losses for the 
author's differential test are plotted on the same figure (Fig, 4). 
It will be seen that the losses for the author's test are as nearly 
as possible equal to the observed no-load losses together with 


-~ ——— o 
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the observed copper losses on short-circuit. Hence the losses 
and heating for the author's test, are for all practical purposes 
identical with the losses and heating on normal load. 


CALCULATION OF EFFICIENCY. 


The losses for each transformer have been taken as one-half 
of the total losses W,— Ws. The corresponding output has 
been taken with sufficient accuracy as the primary voltage 
(200) multiplied by the primary current. The figures for the 
losses were taken from the curve Fig. 4. The Table below 
shows the derivation of the efficiency for various loads at unity 
power factor. 

Table IV.—E ficiency Calculations. 


——— — — ——————— ——— 77 


Output. | | 
oo | Losses. | Input. | Efficiency. 
Load. | Current. | Power. | | i 
Percent. | Amperes. | Watts. | Watts. , Watts. | Percent. 
25 25 j 300 V ^ 935 
30 5:0 1,000 46 |^ — 1,016 95-6 
75 7-5 l E50 — 7 ' 15D 05-5 
Fulload | 100 | 2000 , 104 | 204 95-0 
125 | 4125 | 2,500 ^ 148 ' 2,648 94-4 
10  , 150 34000 198 | 3,198 93-8 
135 | do , 390 — 265 | 3,765 93-0 


— PEPERIT c 


The efficiency curve 1s shown in Fig. 5. 

In addition it was verified that the current flowing in the 
high-tension windings, with a and b short-circuited, corre- 
sponded exactly to the short-circuit current of the two trans- 
formers in series. To avoid errors due to connections and 


100 
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= 
x 
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Ny 
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80 

t i } Full Load M là li Load 
Fig. 5.—EFFICIENCY CURVE AT Unity Power FACTOR FOR ZEW. 


TRANSFORMER. 


é 


animeter impedance, the voltmeter was connected so as to 

include their impedance drop in each case. The readings were : 
Short-circuit Test.—Two transformers in series: pressure 

49 

, ll ohms. 
Author's Test.—a and b short-circuited : pressure 25 volts, 

current 14 amperes ; pressure 36 volts, current 19-5 amperes. 


49 volts, current 27 amperes ; impedance = 


61 
Mean impedance = 44 = 1°82 ohms. 


This impedance includes that of the ammeter and its con- 
nections in each case. 


TEsts ON TWO TRANSFORMERS, 200-30 Vours, 50 FREQUENCY. 


The author’s test was also carried out on two transformers 
having the above ratio of transformation, the normal secondary 
current being 40 amperes. In addition, the losses on short- 
circuit were measured and the iron losses obtained. The test 
results are given in Tables V. and VI. 

The losses for the author's test and for the short-circuit test 
are again both plotted on the same diagram, Fiv. 6, and it will 
be seen that the losses for the author's test are acum equal to 
the no-load losses plus the observed losses on e 
Table VII. shows the efficiency. calculations and Fig. 7 ius 
efficiency curve. S | 

From the experimental results it. will be seen that the total 
power supplied at full load, including all losses in regulating 
resistances, is only twice the value of the transformer losses. 


—— 


^ Table V.—Differential Efficiency Test on 200-30-volt Transformers. 


Supply. High. | Power ‘Transformer 

——————— | tension ted losses, 

Pressure. Current. | Power, W,;.| current. ' ree CAMS 
i : 


! 


Volts. Amperes. | Watts. | Amperes. | Watts.. — Watts. 


30 ; 6:0 50 0 | 0 | 50 
30 — 75 120 2-6 55 65 
30 10-5 190 52 9 93 
30 «| 128 260 76 . M0 130 
29 15-8 325 10-4 | 103 222 


Table VI.— Losses on Short-circuit. Two 200-30-volt Transformers. 


High-tensio Total power | High-tension Total power | 
current. wasted. | . eurrent. wasted. 
Amperes. Watts. | Amperes. Watts, 
2:8 14 10-2 162 
4:9 37 | 11-0 190 
v2 82 | | 
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Table VIL.—Efficiency Calculations for 200-30-volt Transformer. 
Output. | | 


| Losses. | Input. . Efficiency. 


H.-T. | 
Load. currents | Power. . 


Percent. Amperes. | Watts. | Watts. Watts. Per cent, 
25 1-5 300 23 | 328 91-4 


| 
00 | 30 eo | 33 | 63 94-8 
15 45 | 90 ' 42 |; 902 %5 
Full load 6-0 1200 | 5d | 1,255 95-6 | 
125 75 0 1500 "1 , Ll 95:5 
150 =, 99 1800 | 89 | 1,889 95:3 
175 105 , 2100 , 110 2,210 950 
The volt-amperes supplied for normal load current is about | 


one-quarter of the full-load output of one transformer, but the 


magnetising current is rather larger than is customary. | 


220 


160 ot 


8 


Total Transformer Losses tn Watts 
S & 


> 
O 
Iron Loss ENS 


K 
A 


H.T. Amps. 
Fro. 6.—LossEs FOR TWO 200-30 VOLT TRANSFORMERS. 


APPLICATION OF THE TEST TO FOUR SIMILAR TRANSFORMERS. 


It frequently happens that four or more similar transformers 
are manufactured at the same time. With the authors 
method all iour can be tested together with but a small sup ly 
of power. The diagram of connections is shown in Fig. 8. he 
low-tension windings are all joined in parallel and energised at 
their normal pressure and frequency. The high-tepsion 
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windings are all joined in series—but in opposition—with an 
adjustable resistance across the supply, i.e, the secondary 
terminals. To obtain full-load current in the high-tension 
windings it is necessary that the normal impedance drop per 
transformer (measured on the high-tension side) shall be not 
greater than one-quarter of the secondary pressure. This can 
readily be arranged by coupling the primary coils of each trans- 
former in serles parallel. For example, in cases where the 
leakage impedance drop is 3 per cent. the transformation ratio 
for this test on four transformers should not exceed 100 + (4 x 3), 
$.€., about 8 to 1. 

In the case of the Berry transformers 200 to 50 volts pre- 
viously mentioned, the short-circuit test for the two trans- 
formers in series gave 20 amperes at 33 volts, i.e., 30 amperes 
approximately at 50 volts. This value is three times normal 
full-load value. With sic such transformers joined, as in 
Fig. 8, and no regulating resistance in circuit, each transformer 


100 


Efficiency per cent. 


1 Full Load 1} 14 1} Load 
Fic. 7.— EFFICIENCY CURVE FOR A 200 30-voLT TRANSFORMER, 
OUTPUT Lb2kw.; Unxiry Power FACTOR. 


would be working under normal full-load conditions and the 
power supplied would be simply that to overcome the trans- 
former losses; the volt-amperes would probably be about 35 
to 40 per cent. of full-load value for one transformer. With 
similar transformers having a ratio of 2 to 1 a batch of 10 
or 12 could be tested at the same time. 

Fig. 8 gives the connections for the temperature test. The 
efficiency can be determined by measuring the total power W, 
supplied and the power wasted W, in ab, as with the case of 
two transformers. The difference W,— W, gives the total 
losses in the four transformers and (W, — W,) + 1 the losses per 
transformer. 
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Tic. 8.—DirFERENTIAL METHOD oF TESTING FOUR SIMILAR TRANS- 
FORMERS. CONNECTIONS FUR TEMPERATURE TEST. 


The author has not been able to carry out the test on four 
transformers, as that number of similar transformers was not 
at his disposal. 


APPLICATION OF THE TEST WHEN THE SUPPLY PRESSURE IS 
SUITED TO THE HIGH-TENSION WINDINGS. 


The diagram of connections for this case at once follow from 
Fig. l. The secondaries are connected in parallel, and the 
Primaries in opposition and in series with a regulating resistance 
across the low-tension windings. Fig. 9 shows the arrange- 
ment. 

The volt-amperes required for the test are the same whether 
the high-tension or low-tension winding is energised from the 
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supply system, but whereas in the second case both trans- 
formers work under practically normal conditions, in the other 
one carries slightly less than normal current—in fact, acting 
as an auto-transformer. Fig. 9 indicates the currents in the 
various windings for a 10 to 1 transformation ratio. Trans- 
former B works under normal conditions and its heating will 
be correct. Transformer A works at 90 per cent. of normal 


load. 
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Fic. 9.—CoNNXEcTIONS FOR HEATING TEsT wirH H.T. Suppry. 


In general it 1s possible to work with the connections viven 
m Fig. 1, which give correct heating and losses for each trans- 
former. 


THE HYDRO-ELECTRIC STATION AT TALLULAH 
FALLS, U.S.A. 


INTRODUCTION. 

The Georgia Railway & Power Co., of Atlanta, Ga., has recently 
placed in operation a hydro-electric station at Tallulah Falls, which 
is one of the largest water-power plants in the world. The station, 
which was designed and erected under the supervision of Mr. C. O. 
Lenz, has the distinction of being the largest now operating in the 
southern United States, and possesses the highest head reaction 
turbines in that country. These wheels have carried over 18.600 n.r. 
in actual operation, so that they are also among the highest powered 
turbines of the world. "The exciters are mounted on the main units, 
thus obviating the use of separate water wheels and penstocks, and 
making for higher overall efficiency of the plant. Energy is trans- 
mitted over steel tower lines at 110,000 voits to sub-stations at 
Atlanta, Newnan, Lindale, Gainesville and Cartersville, which are 
all cf the outdoor type, that at Atlanta being the largest outdoor 
sub-station built so far. 


HYDRAULIC DETAILS. 


The intake dam is a rubble concrete structure of the gravity type 
aiched to a radius of 900 ft. The maximum height of the dam is 
110 ft. above the original ground surface, with footings on solid rock 
from 10 ft. to 20 ft. below ; the crest length is 444 ft., and the total 
length of spillway is 280 ft. divided into 10 sections, 28 ft. between 
piers. The spillway is fitted with automatie swinging flashboards 
hinged on the lower edge, and controlled by rolling counterweights 
so arranged that the height of the water up stream of the dam will 
be maintained within 3 in. of the normal elevation when passing a 
flood discharge of 12,000 cubic ft. of water a second. The counter- 
weights are concrete cvlinders 26 ft. long by 3-25 ft. in diameter, and 
are fitted at each end with heavily geared rolling contacts which roll 
on specially curved racks attached to the side of the piers above the 
crest. As the flashboards are lowered, owing to the pressure of the 
water, the counterweights are forced to roll up the incline by the pull 
of galvanised steel cables wound on a drum at either end of the 
counterweight and connected to the top of the flashboards. The 
piers on the crest of the dam between which the flashboards are 
placed carry a highway bridge made up of plate girders embedded 
in concrete, having a 12 ft. roadway and platforms for hand-operated 
hoists for manipulating the flashboards should this be desirable when 
the water is drawn down, or to enable the station operators to control 
the water at some other elevation than that which the flashboard« 
are designed to maintain. The hoists serve also to manipulate two 
sand gates in the dam. The footings of the dam were excavated 
below the river bed and at each ead of the dam until solid and homo- 
geneous rock was exposed. The earth and rock excavations neces- 
sary to secure suitable foundatioi.s amounted to 10,000 cubic yds. 
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The storage reservoir, situated near Mathis, about 6 miles above 
the dam at the intake works, will be formed by the construction of a 
reinforced concrete dam of the Ambursen type, 90 ft. high and about 
700 ft.'long, across the river bed, and a dyke dam of the same type of 
construction across a depression about 50 ft. below the crest of the 
concrete dam and the elevation of the water in the reservoir. The 
Storage thus created will impound 1,250,000,000 cubic ft. of water. 
Three 48 in. hydraulic gate valves of special design are provided to 
drain the reservoir when necessary. These valves are equipped with 
gates having a straight lower edge, and are fitted with machine- 
surfaced brass guides for the gate. This design was adopted as being 
the most suitable for throttling purposes. Provision is being made 
for the future construction of a power plant containing two 3,000 kw. 
units which will utilise the energy of the water drawn from storage, 


and which will deliver the energy over a transmission line to the main 
line at the power plant below. 
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FIG. 


The intake forming the entrance to the tunnel is a reinforced- 
concrete structure 62 ft. wide by 38 ft. from front of intake piers 
to face of rear wall. The chamber is divided into five sections by 
concrete division walls, each section being provided with an 8 ft. 
by 10 ft. structural-steel gate, with hoisting apparatus and racks 
having a screening area of about 375 sq. ft. per section of 1,875 sq. ft. 
for the entire intake. The division walls are 3 ft. in thickness, and 
are extended forward to form the intake piers. The piers are pro- 
vided with stop-log grooves, and are arranged so that it is possible 
to gain access to any gate for repairs when necessary. At the rear 
of each division wall there is an opening, 22 ft. high by 11-5 ft. wide, 
which allows the water to pass to the tunnel entrance at the centre 
of the rear wall at the bottom. The bottom of the tunnel is 26-5 ft. 
below the elevation of low water and 46:5 ft. below the elevation of 
high water in the reservoir, so that the top of the tunnel is always 
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submerged at least 12 ft. The bottom of the intake slopes upward 
to the entrance gate, the bottom sill of the gate frame being 9-5 ft. 
above the bottom of the tunnel. The top of the intake is 21-5 ft. 
above the bottom of the tunnel An arched reinforced-concrete 
thrust girder is placed at the centre of the division walls to take care 
of the thrust irom the side walls when the intake is unwatered. This 
girder is 5 ft. wide and 4 ft. deep at the crown of the arch, and is 
placed so that the top is about 3 ft. above the low-water elevation 
in the reservoir, thus forming a platform from which the lower set 
of racks can be raked by hand in the two sections which are not 
provided with mechanical raking devices. The gate hoists are 
hand operated. One of the hoists is fitted with steel gears, the other 
four with cast-iron gears. The force is transmitted to the gate 
through structural-steel gate stems, which pass through roller guide 
bearings. The racks are made up of } in. by 4 in. flat bars, spaced 
l$ in. centre to centre, and rest on 12 in. I beams. The slope of the 
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1.—SEcTIONAL ELEVATION OF TALLULAH FALLS GENERATING STATION, 


TRANSFORMER AND SWITCH HOUSE. 


rack is 5 in. to the foot from the vertical. Two sections of the intake 
are fitted with two sets of racks, each about 20 ft. long. The other 
three sections are fitted with continuous racks and motor-operated 
mechanical raking devices to remove débris, particularly during the 
season of the vear when leaves are floating on the water. l 

A concrete-lined tunnel, 6,670 ft. long, connects the intake with & 
fore bay excavated in the rock. The tunnel has a maximum rating 
of 1,555 cubic ft. of water per second, with a velocity of water of 
10-3 ft. per second. The normal flow through the tunnel with rated 
load on all the units in the plant is 1,160, with a corresponding 
velocity of 7-7 ft. per second. 

The fore bay at the lower end of the tunnel is designed to take care 
of the maximum surge due to the sudden closing of the gates of all the 
wheels when running at 25 per cent. overload. It is estimated that 
during 25 per cent. overload operation the elevation of the water 
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entrance of each penstock at the bottom 

is swung on pin hinges on the top side, 

passing over a hand-operate 
he fore bay to about 29 ft. above the elevation at the | fore bay. 

From the fore bay t 

60 in. penstocks. Five of these pe 


án the fore bay will be about 12 ft. below the elevation at the intake, 
„owing to the friction losses in the tunnel, and that if all the turbine 
gates'are suddenly closed the resulting surge in the tunnel will raise 


the water in t 
intake. The walls of the fore bay are of concrete reinforced with 


heavy" structural-steel framework with cross-tie beams. An emer- 
gency 
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gate 7-5 ft. square, made of structural steel, is placed at the , with provision for a si 
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of the fore bay. Fach gate 
and is held open by a chain 


d hoisting mechanism at top of the 


he water is conducted to the turbines through 
nstocks have been constructed, 
xth to be constructed at a later date. The 
penstocks are of riveted steel varying in thick- 
ness from j in. to & in., and are from 1,200 ft. 
to 1,258 ft. in total length from the fore bay 
to the power plant. The greater portion of 
the penstocks are on gradients exceeding 70 
per cent, the maximum gradient being 
150 per cent. At the upper end of the pen- 
stocks, remote - controlled, inotor - operated 
gate valves, 60 in. in diameter. are provided. 
These valves are furnished with limit switches, 
and are operated from the power plant. At 
the lower end of the penstocks a heavy 
anchorage casting of cast steel is solidly em- 
bedded in the concrete of the power house 
and connects with the turbine casing on one 
side and with a hydraulically-operated gate 
valve on the other side. These anchorages 
are designed to take the thrust from the pen- 
stocks, and thus relieve the wheel cases from 
stresses tending to impair their alignment. 
The hydraulically-operated gate valves are 
45 in. in diameter, and are fitted with leathor- 
cup ring-packed pistons. These valves are 
furnished with a pilot or operating valve, so 
designed that the gate can be held in any 
position desired by the operator. The hy- 
draulic pressure in the cylinder for operating 
the valve is that due to the head of the water 
in the penstock. Above the hydraulic gate 
valyc, and just outside the power plant, a 
Venturi meter with 35 in. throat is installed 
in each penstock. The indicating and re- 
cording instruments are located in the 
switch house. The penstocks are carried on 
concrete piers spaced about 32 ft. centre to 
centre. Ator near each change of grade a 
heavy concrete anchorage block is provide:l 
for each straight section over 100 ft. in 
length. 


Power PLANT BUILDINGS. 


The general arrangemeat of the buildings, 
which include the main power house and a 
transformer and high-tension switch house, 
resembles a letter H. The power house faces 
the tail race excavated in the river bed. At 
the rear of the power house, and separated 
from it by a clear distance of 28 ft.. the s witch 
house is situated, these two buildings being 
interconnected by a small building containing 
the switch-control apparatus. By this ar- 


rangement ample light is admitted on all . 


sides of the principal buildings. A gallery 
155 ft. long, with a stairway at each end, is 
provided along the back of the generator 
room, which forms the roof of the rheostat 
rooms, and from which the operator commands 
a good view of the operating floor. The 
basement of the turbine room contains the 
complete turbine unit, together with the 
pressure pumps and gate-controlling mecha- 
nism. The generator room floor above sup- 
ports the frames of the main generators and 
the superimposed thrust bearings which carry 
the entire revolving parts of the machines. 
The transformer and high-tension switch 
house is 250 ft. long by 50 ft. wide, and 
is situated on the side hill of the gorge at 
back of the power house, so that the front 
wall is 25 ft. to the rear of the back wall of 
the power house. The transformer room is 
above the low-tension room, the elevation 
of the low-tension switch-room floor being 
the same as that of the gallery in the 
power house. This room provides space for 
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18 transtormers. The high-tension switch room is located over 


the transformer room, and contains all the high-tension switching 
gear of the station, as well as the high-tension ‘buses from which the 
electrical energy is taken out to the transmission lines. The first 
floor contains a 250 kw. Pelton water wheel, tapped off from the 
penstocks, which is used to run an auxiliary exciting generator, and 
also a small compressor plant for the supply of air for cleaning and 
other purposes. The second floor, which is at the same elevation 
as the generator room of the power house, contains lavatory fixtures 
and lockers. The upper floor, which is at the same elevation as the 
gallery in the power house, into which it opens, and, as the low- 
tension switch room in the switch house, contains the switching gear 
for controlling all the main switches throughout the station. 


EYDRAULIC MACHINERY. 


The prime moves cf the power plant consist of five 17,000 H.P. 
vertical-shaft turbines of the Francis type with scroll cases. Space 
is provided for a sixth unit, making the ultimate generating capacity 
102.000 u.P. The turbines are designed for an average head of 
600 ft.. and operate at 514 revs. per min. Each turbine is provided 
with an oil-pressure governor, twin-gate operating cylinders and a 
heavy walking beam to operate the gates. A relief valve of special 
design to discharge about 70 per cent. of the water in case of a sudden 
closing of the gate is connected to the scroll case of each turbine on 
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Fic. 3.—ViEW oF ALTERNATOR AND EXCITER OF MAIN GENERATING 
SETS AT TALLULAH. 


the same centre line as that of the penstock connection. The runners 
are of special design and are of bronze, while the gates are of forged 
steel with bronze-bushed pivot bearings and bronze-lined packing 
glands. Selected cast iron was used for the scroll cases, which were 
cast in one piece, and each case tested under 400 lb. hydraulic pres- 
sure. Each case is about 14 ft. outside diameter, and contains about 
98 tons of metal. Each turbine discharges through concrete draft 
tubes lined with steel plate, of such design that the water is delivered 
to the tail-race with minimum disturbance of the water. The 
normal draft head on the runner is 22 ft. 

The general arrangement of each prime mover consists of the 
turbine runner, the rotating field of the main generator and the 
armature of the exciting generator, each superimposed above the 
other on the vertical shaft, and the whole carried by an oil-pressure 
thrust bearing at the upper end of the shaft, with the exception of the 
exciter, which is above the thrust bearing. There are two guide 
bearings. one above the turbine runner and one below the generator 
armature. The shaft is made in two sections of nickel steel, and with 
forged steel flanges and tapered flange bolts fitting into concen- 
trically reamed holes. The governor pump and the pump for sup- 


plying oil to the thrust bearings ate driven by worm-gear-driven 
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countershafting in the generator-room basement. Each unit is fully 
equipped with its own governor and thrust-bearing pumps, the 
thrust-bearing pumps being interconnected so that the pumps can 
be operated interchangeably. Each of the six main generators is 
rated at 10,000 k.v.a., 514 revs. per min., 6,600 volts, 60 cycles, three 
phase, with 100 kw. 250-volt exciters on the dome of the main 
generators. Each exciter is capable of exciting two gencrators at its 
full load. These machines have a flywheel effect of 1,250,000 ft.-1b. 
The revolving field is made up of solid steel discs bolted together. 

The switchboards are placed on the top floor, overlooking the main 
operating room of the switch control house, which joins the generator 
building to the switch house. A benchboard contains all the control 
switches, mimic ‘bus bars, signal lamps, &c., and directly in the rear 
are vertical instrument panels containing indicating and integrating 
instruments. The exciter switchboard is on the main floor of the 
generating room, directly under the control panels. Directly 
opposite each generator is a panel containing the field resister dial, 
remote-control field switch operators, signals, &c. 

From the generators the main cables are carried to the adjoining 
switch house and connected through their respective oil switches, 
"bus bars, &c., to the step-up transformers. Three 3,333 k.v.a. 
single-phase transformers per generator group transform the voltage 
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Fic. 4.—TRANSFORMERS AT OUTDOOR SUB-STATIONS SHOWING TYPE. 
OF INSULATOR EMPLOYED. 


from 6,600 volts to 63,500 volts, giving 110,000 volts to the line- 
potential when Y connected. From the high-voltage terminals of 
the transformers the energy is carried ihrough high-tension oil 
switches, ‘bus bars, &c ,to the outgoing lines. The neutral of these- 
transformers is connected through a neutral resister at the end of 
the switch house. The entire station control is centred about this. 
point, and it is possible by the use of remote-control apparatus to 
control the operation of all the main apparatus in the staion. ^ The 
generator rheostats are placed under a gallery entirely isolated from 
the main operating room and ventilated with suitable louvers,'80 
that the heat can be readily carried away. | 

In the main generating station the entire excitation is taken from. 
the direct-connected exciters, there being no motor-generators or 
water-driven exciters, thereby eliminating the need of complicated 
hydraulic connections in order to select any particular penstock. 
The scheme of isolating each generator has been fully carried out, 
and the low-tension transfer bus is the only connecting link between 
the generators in the low-tension switching room. These oil switches. 
are mounted in groups and separated about 20 ft. from each other. 
The high-tension 110,000-volt ‘bus is carried from the roof trusses- 
of the high-tension switching gallery, the trusses being of à special. 
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design in order to give sufficient clearance for the wiring. By this 
type of truss it is possible to cut down considerably the height of the 
building and use the usual waste space for wiring. The high-tension 
wiring is carried from the switch house through a new type of line 
entrance bushing specially developed for this plant, and it requires 
no exterior protection from the weather other than the bushing itself. 
On the exterior of the building there is an extension of the interior 
"bus, making it possible to supplement the interior bus in case of 
trouble to bushings, insulators, &c. All the high-tension electrolytic 
arresters, horn gaps, &c., are mounted on a structure built on the 
side of the hill adjoining the switch house. 


(To be concluded.) 


REPORT OF THE DEPARTMENTAL COMMITTEE ON 
ELECTRIC MAINS EXPLOSIONS. 


As announced in our last issue. the report of the Depart- 
mental Committee on Electric Mains Explosions has now been 
issued. The Committee was appointed by the Board of Trade 
and consisted of Sir T. Edward Thorpe, C.B., F.R.S. (chairman), 
Mr. Robert Nelson, Mr. W. Slingo. Mr. James Swinburne, F.R.S. 
and Mr. A. P. Trotter, with Mr. M. J. Collins as secretary. The 
Committee was asked to consider the causes of explosions 
which had occurred in connection with the use of bitumen in 
laying mains at Nottingham, Hebburn and elsewhere, and 
to report as to any steps which should be taken to prevent 
explosions in future from the use of this or similar substances. 

In what follows we give an abstract of the report. 


The following witnesses were examined : Mr. C. O. Grimshaw, assistant 
engineer-in-chief of the Westminster Electric Supply Corporation; Mr. 
H. W. Kingston, engineer-in-chief of the Charing Cross, West End and 
City Electricity Supply Co. ; Mr. H. Talbot. electrical engineer for the 
City of Nottingham ; Mr. W. W. Lackie, chief electrical engineer to the 
Corporation of Glasgow ; Mr. C. Vernier, mains engineer of the New- 
castle-upon-Tyne Electric Supply Co and its associated companies ; Mr. 
C. Beaver, of Messrs. W. T. Glover & Co.. Trafford Park: Prof. W. M. 
Thornton and Dr. J. A. Smythe, of Armstrong College. Neweastle-upon- 
Tyne; Mr. J. C. Wigham, chief engineer to Messrs. Edmundson’s Elec- 
tricity Corporation; Mr. S. L. Pearce, chief electrical engineer to the 
Corporation of Manchester; Mr. W. H. Patchell; Mr. T. O. Callender, 
managing director of Callender’s Cable & Construction (Co. ; Mr. G. H. 
Nisbett, of the British Insulated & Helsby Cables (Ltd.) ; and Mr. C. H. 
Merz, of Messrs. Merz & McLellan. 


INTRODUCTORY. 

During the past 11 vears some six or seven serious explosions have 
taken place in houses due to the ignition of vapour generated by short- 
circuits between electric cables laid underground in the streets. There 
have also been many cases of minor explosions. The Electrical Adviser 
to the Board of Trade has investigated the circumstances of these explo- 
sions and has made reports on them. The more important of these are 
reprinted in an Appendix to the report. 

In investigating the causes of these explosions the Committee found 

that no scrious cases have been recorded, nor could witnesses adduce 
instances, where the supply was given bv alternating current, by con- 
centric mains, or by lead-covered paper-insulated cables, and evidence 
showed that three-core cables may be added to this exclusory list. There 
remain the classes of single-core separately laid cables insulated with 
india rubber or with vulcanised bitumen. Although at one time vul. 
canised rubber cables of excellent quality were made, and it appears 
might still be made at a higher price, inferior qualities have given trouble. 
lhe explosion at Manchester in May, 1903, was concerned with such 
cables, laid in bitumen. 
Vulcanised bitumen has been the material used for insulating the cables 
In all the cases of serious explosions in houses, and these have been drawn 
into bitumen casing or have been laid in bitumen on the “ solid system." 
l he manufacture of bitumen casing has practically ceased, and much of 
it has been taken up and abandoned. On the other hand, considerable 
quantities have never given trouble and are still in usc. 

While mains have been laid in many thousands of miles of streets with 
scparate cables on the solid system and the serious accidents which have 
eccurred through explosions have not been numerous, it appears that 
gradual deterioration sometimes takes place owing to original defects in 
the method of laving, or to injury inflicted on the cables in the course of 
ether work in the street, such as alterations of gas mains, &c. It is not 
always possible after a serious accident to determine which of these 
causes has led to the breakdown. Sometimes the defect has been local, 
and sometimes considerable lengths of cable have deteriorated. Failures 
have occurred on cables which have been laid for 10 or 20 ycars, but on 
taking them up the bulk has been found to be in perfect condition. 

Continuing the process of exclusion, the Committee found that serious 
explosions, with, perhaps, one exception, have not occurred in small 
towns. There is reason to suppose that this may be due to the use of 
small cables having comparatively high resistance rather than to the use of 
s:nall generating plant. = 
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The use of pitch-compound instead of bitumen has developed to a- 
sufficient extent to justify the view that serious explosions do not occur 
when such material is used for filling on the solid system. Neither 
bitumen nor pitch-compound is intended to act as an insulator, but to 
prevent access of water and gas, and as a mechanical protection. 


FAULTS ON VULCANISED BITUMEN CABLES. 

Deterioration of vuleanised bitumen cables arises from three causes : 
(a) Coal-gas coming into contact with bitumen softens it, and the insu- 
lation suffers, but no case of explosion has been traced to this cause. 
(b) In the case of positives a fault, probably rarely due to an original defect, 
but generally to some inflieted during or after laying, is attended by 
corrosion, the production of green incrustation, and eventually by inter- 
ruption of the copper conductor. The electric current which leaks to- 
earth is so small that it cannot be distinguished by ordinary instruments 
from general leakage, the total insulation of such cables never being high. 
A solitary defect of this kind appears to result in nothing more than the 
inconvenience of the breach of continuity. (c) A fault to earth on a 
negative decomposes the insulating material and not the conductor. By 
the action of osmosis, moisture is attracted and the vulcanised bitumen 
becomes pulpy or sodden. The effect spreads, and sometimes many 
yards in length are effected. Electrical tests or inspection may reveal 
such faults, but if not detected a leak between negative and positive, or, 
in the case of three-wire systems, between negative and middle develops 
and results in a short-circuit. Where the resistance of the cables is 
sufficient to control the current the heat may only melt the surrounding. 
bitumen, which flows in, quenches the arc, and seals the fault. 

If, on the other hand, the arc persists, the vulcanised bitumen and the 
bitumen in which the cables are laid is melted. Both vapour and gas 
are given off. At the high temperature which is present the vapour is 
‘cracked ” or dissociated into gas in considerable volume, and if in a 
confined space, under considerable pressure. When these products can. 
force their way and escape through the surface of the roadway or between: 
the joints of paving stones there is a chance that the are may burn itsclf 
out, either by flooding of bitumen or by failure of current consequent on 
the lengthening of the arc owing to melting and volatilisation of the 
copper. lf owing to an impervious pavement the gas is forced, or if 
having free access it passes into a house and becomes ignited, an explo- 
sion may be the result. 


CLASSES OF CABLES WHICH DO NOT CAUSE EXPLOSIONS. 

No evidence was forthcoming to explain why an arc does not persist 
in the case of alternating current. but one witness suggested that the 
cables are in general smaller than those used for continuous current. lt 
is, however, clear that no osmotic accumulation of moisture can take 
place at faults, and to this extent alternating-current mains are less liable 
to decay. 

The evidence tended to show that separate or non-lead-covered cables 
may be allowed to fall into a very bad condition, but a supply may be 
kept up without troubling about low insulation, faults, districting, or 
fuses. 

Triple-concentrie mains, which occupy a minimum of space under a 
pavement, have never caused any accidents of this kind, an indirect. 
reason, perhaps, being that specially skilled labour is required for jointing 
them. Rubber mains of poor quality having been abandoned and those 
of good quality giving no trouble, the only classes which remain are 
separate cables of the modern lead.covered paper.insulated type, the 
impregnated jute cables, and vulcanised bitumen cables.  Paper-insu- 
lated cables with a lead sheath are for the most part drawn into ducts, 


! . ; . 
and have not contributed to anything more than minor street-box ex plo- 


sions. [n one instance impregnated jute cables caused an explosion in 
a street-box, but all the bad cases have been due to the use of simple 
vulcanised bitumen insulation and to the use of bitumen as casing or as 
solid filling. 

BITUMEN as A FILLING. 

Bitumen casing is now no longer manufactured, but considerable: 
quantities remain in use in districts where no accident due to bitumen 
gas has occurred. Careful subdivision of districts and testing for locali- 
sation, and repair of faults in cables drawn into them, seems to account 
for absence of trouble. This narrows the matter to the consideration of 
the filling material used on the solid system, and the troughs into which . 
it is poured. It must be admitted that bitumen and pitch-compound | 
are the only practical materials that can be used to fill the troughs. 

The advantages of bitumen are that. since it undergoes a process of 
preparation, it can be supplied of a quality which is claimed to liquefy at 
a practicable temperature, to run freely, to weld itself to a subjacent 
layer, to adhere firmly to cables and to the right kind of bridges, to retain. 
at temperatures above freezing point such viscosity, that in case of sub- 
sidence of the ground it. will bend slowly without fracture, or if cracked, 
will re-unite. So long as it is continuous it protects the cable from. 
moisture. The temperature recommended for pouring is between 250° F. 
and 350°F. If it is heated above 400 ^F. hvdro-carbons are driven off 
and it becomes brittle, but some engineers have found it difficult to make 
a good job unless the bitumen was run at about 420 deg. Mains to the 
value of between two and a-half and three millions sterling are said to. 
have been laid in this way. 

PircH as A FILLING. 

The alternative to bitumen is pitch. Blast-furnace pitch contains 
substances which make it unsuitable. Coal-tar pitch by itself is too. 
brittle, though it has been used successfully for 40 years for protecting 
lead pipes. Experiments in tempering it with oil and afterwards strength- 
ening it with whinstone dust were encouraging, and resulted in one case 
in a mixture of 3 tons of pitch to 2 of stone dust and 10 gallons of pitch 
or creosote oil. In another case 10 cwt. of pitch, 10 cwt. of limestone 
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dust, and 10 gallons of tar oil were used ; this pitch-compound was tested 
in à cement-testing machine and was found to be as tough as bitumen. 
The chief advantage claimed for this over bitumen is cheapness. The 
melting point is lower ; it can be run at 260°F. This lower temperature 
end the fact that the specific heat of pitch is about 0-5 as against 0-8 for 
bitumen have the advantage that the cables over which it is poured are 
not so likely to be overheated. On a damp day hot bitumen froths up, 
and unless considerable care is taken the copper core expands and the 
cables writhe and buckle. Pitch-compound holds firmly to unglazed 
stoneware bridges ; it is apparently not affected by creosote or by coal- 
gas. While more gas is given off on heating pitch than on heating bitu- 
men, only two minor explosions of street-boxes have been recorded where 
pitch has been used, and it must be remembered that street-box explo- 
sions are often due to the sudden expansion of air by the heat of a heavy 
short-circuit. Evidence about the cracking and the self-healing pro- 
perties of pitch compared with bitumen was directly contradictory. 


TROUGHS, AND SEPARATE CABLES IN ONE TROUGH. 

Evidence differed widely about the material for the troughs. The 
discrepancies in this part of the evidence may perhaps be explained if the 
witnesses have attributed to the material of the troughs breakdowns 
which have really been due to other causes. 

Before seeking for the causes it is desirable to push the classification 
of methods of laving a step further. Separate cables laid in bitumen may 
be drawn into bitumen casing, or laid solid, two or three side by side in a 
‘single trough; or earthenware troughs having two or three chases may 
be used, or separate earthenware troughs, one for each cable. It appears 
that a condition precedent for a serious explosion is to be found where two 
‘or three separate vulcanised bitumen cables are laid solid in bitumen in 
‘one trough. The experience of breakdowns has led to certain improve- 
ments in carrying out the solid system, and where conditions are such 
that lead-covered paper-insulated cables or armoured cables laid direct 
in the ground cannot be recommended the solid system carefully laid 
with due precautions has its advantages, but it ceases to be a cheap 
method. Earthenware troughs with separate chases or a separate trough 
for each cable is the best method, but it is expensive and occupies a good 
deal of space. 

SERVICE-Box FAULTS AND CORNERS. 

The “ post-mortem ” examination of a burn-out gives but little in- 
formation about the proximate causes. One witness said that all the 
trouble in one of the large cities may, he thought, be attributed to a 
breakdown of the service joints on the main ; explosions followed. Other 
evidence was contradictory. 

The Hebburn accident was due to three preventable causes. At a 
corner where the direction changed 40 deg. wooden troughs were merely 
mitred together. («) Not only had the two cables been pulled up against 
the wood, but the outer one had been pulled until it rode over the other, 
and so remained for 11 years, when a fault developed. (b) An imper- 
vious continuous cement pavement was laid over the cables. (c) The 
cables were laid close to the foundations of a house, and these consisted 
of loose rubble with no lime or cement. 

In modern practice corners are turned by wide sweeps to an easy curve ; 
the trough is wider than elsewhere. The straight runs are laid first, and 
when the filling is set and cold the cables which have been laid in a wide 
sweep are encased in bends of icon or earthenware or of built-up wood 
with saw-cuts inside, wider than the straight troughs. and as the cables 
are already securely held, no bridges are required oa the curve. 
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CONTRIBUTORY CAUSES. 

In" most cases where explosions have occurred an impervious pave- 
‘ment of concrete or asphalt had been laid over the mains. 1t is found that 
with a flagged pavement the gas can escape between the joints. The 
nature of the pavement should be taken into account in considering the 
use of a solid system employing bitumen. 

The inducement to lay mains close to the houses depends on local cir- 
cumstances. The desire to save in services and to avoid crossing gas 
and water pipes scem to be the only reasons. 

In three cases of explosions services have been 80 laid that access was 
given to the interior of houses, and gas freely entered. Most witnesses 
agree that services should be solidly bricked in, armoured cable being 
generally preferred. There was general agreement that services should 
not be carried in ou the solid system. 


TESTING AND INSULATION. 

The testing of the insulation of a distributing network of mains has a 
bearing on breakdowns and on accidents arising therefrom. The higher 
the insulation the more easy it becomes to measure it, and to detect 
incipient faults. Separate vulcanised bitumen cables cleim to be suffi- 
ciently well insulated to offer satisfactory continuity of service, but do 
not compete with other classes of cables in measurable insulation 
Board of Trade Regulations have left modes of testing and the degree 
of insulation to the discretion of engineers. Regulation 34, which ap- 
plies only to three-wire systems at more than 250 volts across the 
outers, provides that the middle wire shall be earthed at one point, 
and that the current through the earth connection shall be continuously 
recorded, and if at any time it exceeds one-thousandth part of the maxi- 
mum supply current steps shall be immediately taken to improve the 
insulation of the system, It is probable that the object of this regula- 
tion was to limit the current in the earth which might interfere with tele- 
graphs, rather than to impose a standard of insulation. Regarded as an 
jnsulation test it has been objected that the indication is differential, and 
that a leak from one outer to earth might balance an equal leak on the 
other side, or the instrument may be shunted by a very heavy leak on the 


middle wire. To this it may be replied that in continuous-current work 


leaks to earth are for the most part on the negatives, but a more effective 
answer i$ found in the evidence given by engineers of various large 
undertakings who rely mainly or entirely on the indications of middle 
wire earth recorders. In some cases the middle wire feeders are bunched 
on to one ’bus bar and the total current is recorded on one instrument, 
but by the use of a number of recorders on different circuits the localisa- 
tion of faults is facilitated, and an erratic record sugvests that a fault is 
on a consumer's premises, while a steadily increasing current indicates 
that it is on the network. 

The current which may be neglected as the sum of inevitable leakages 
depends on the size of the undertaking. The one-thousandth permitted 
by Regulation 34 could not be tolerated on a large network, and cannot 
apply to networks of all sizes, but no suggestion has been made for a test 
which can be of general application. If the principle of districting is 
carried ont, a large network can be cut up either normally or by the action 
of fuses into small ones. 

These automatic records are supplemented by other tests, which are 
given in some detail in the report. The practice of burning out faults was 
generally deprecated. 

The evidence was generally in favour of dividing up networks into dis. 
tricts connected together through fuses. On the other hand. some few 
engineers prefer the more simple plan of one solid network of single 
cables with no fuses, and rely on the burning out of a fault when it occurs, 
Such networks are divided only for the purpose of localising faults, and 
the insulation in such cases is generally so low that incipient leaks cannot 
be detected in time to prevent breakdowns. 


CONCLUSIONS. 

I. The Committee finds that the explosions to which its attention has 
been directed have occurred in connection with elestric supply bv con- 
tinuous current through separate cables, for the most part insulated with 
vulcanised bitumen and either drawn into bitumen casing or laid solid in 
troughs filled with bitumen. 

II. The Committee finds that no serious explosions have occurred 
where the supply has been by alternating current, or where concentric 
or three-core or lead-covered paper-insulated cables have been used, or 
where cables have been laid solid in pitch-compound ; but a direct com- 
parison between bitumen and pitch-compound cannot be made as the 
former material has been more extensively used than the latter. 

IH. In view of the small number of serious accidents which have oc- 
curred, compared with the large extent to which vulcanised bitumen 
cables laid solid in bitumen have been used, the Committee is unable to 
recommend the Board of Trade to discontinue to approve of this system. 

IV. In view of conflicting opinions of witnesses the Committee cannot 
recommend that iron or stoneware troughing should be used to the exclu- 
sion of wood, but they recommend that wood trouching should be used 
only where it can be ascertained that the soil is suitable; that where 
separate mains are laid in troughing each cable should be laid in a sepa- 
rate trough. and that between the troughs there should be a space not 
less than 2 in. tightly packed with earth or sand. 

V. ‘The Committee recommends (1) that separate mains for continu- 
ous-current supply should not be laid on the solid svstem below imper- 
vious pavements or close to the walls of houses; (2) that easy bends 
should be laid at corners, and the bitumen or piteh-compound should be 
poured after the straight lengths have cooled; (3) that where sharp 
corners of troughing are suspected to exist the mains should be opened 
up and the corners eased ; (4) services should be taken into houses (pre- 
ferably by the use of armoured cables) in such a manner that gas cannot 
enter. 

VI. The Committee also recommends that the special attention of 
engineers of electric supply undertakings should be called to sec. 38 of 
the schedule to the Electric Lighting (Clauses) Act, 1899, and to No. 12 
of the Regulations made by the Board of Trade for securing the safety 
of the public, which require notification of accidents by explosion or 
fire, or any other accident of such kind as to have eaused, or to be likely 
to have caused, loss of life or personal injury, which have occurred atany 
part of any electric line or work, in order that the circumstances may ho 
investigated and, when necessary, reports made on them. 

VII. The Committee is strongly of opinion that such reports should 
be published for the information of those concerned. 

!1 


APPENDIX I. 


This isa report by Dr. R. V. Wheeler, of the Home Office Experimental 
Station, at Eskmeals, on the gases evolved from bitumen and pitch at 
different temperatures. It is the outcome of a request by Mr. Trotter 
as to— 

1. Whether spontaneous ignition of finely-divided carbon or of hydro- 
carbon gases generated in the circumstances described is possible. 

2. In what proportions gases generated in such circumstances are 
explosive. : 

3. Whether pitch toughened with pitch oil, e.g., as used by the Glasgow 
Corporation, is less dangerous than refined Trinidad bitumen. | 

During July of this year several samples of bitumen and iusulating 
material, including a composition of pitch and whinstone dust used by the 
Glasgow Corporation, were received from the Board of Trade for testing 
purposes. "Tests have been carried out on the following mA 
(1)'' Callender " bitumen. (2) " New " bitumen. (3) Callender- Web i 
casing. (4) Glasgow pitch. (5) Pitch and whinstone dust com position. 

The main object of the tests made was to obtain some idea of the ism 
and volume of the gases evolved from the various materials when heate 
at different temperatures and under different conditions, and to ascertain 
their explosive properties when mixed with air. i ear 

Several methods of testing were adopted. One series of experimen 
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involved the destructive distillation at different temperatures of the 
different materials in such a manner that there was no continued heating 
of the gases and vapours, but collection of the gases and condensation 
of the vapours as soon as they were evolved. In another series the vapours 
and gases were caused to pass through a column of porous porcelain 
heated to a high temperature, and were thus “ cracked,” before being 


collected. 
As a result of the experiments, Mr. Trotter’s questions can be answered 


as follows :— 

l. No evidence could be obtained of any liability to spontaneous 
combustion on the part of the finely divided carbon that arises from 
decomposition at high temperatures of the hydrocarbon gases evolved 
from bitumen and pitch. A supply of such carbon was obtained during 
experiments in which the gases were caused to pass over heated porous 
porcelain. and samples of it were exposed to streams of air and of pure 
oxygen at different (low) temperatures without it showing any tendency 
to '' self- heat." 

It can, however, be taken for granted that if any combustible gas be 
heated to a sufficiently high temperature before being allowed to issue into 
the air it will " spontaneously " ignite. Rough experiments with coal 
gas showed that if passed rapidly through a porcelain tube packed with 
porous porcelain and heated to a high temperature the hot gas, which 
would have a temperature of about 800°C., ignited as soon as it mingled 
with comparatively cool air. 

2. The limits of inlammability of the gases evolved on heating bitumen 
and pitch depend upon their composition, which varies with the tempera- 
ture at which they are evolved. The gases evolved at 1,000°C. without 
cracking have the following limits of intlammability :— 


Lower limit. Upper limit. 


Gas from bitumen ....................eeeeese. 54 .. 20-5 percent. 
Gas from pitch and whinstone dust 
COMPOSITION iiie esse eise prendere RR Eie 10-7 475 yy 


Thus, any mixture of air and the particular sample of bitumen gas 
tested that contains between 5:4 and 20-5 per cent. of bitumen gas is 
capable of self-propagation of flame; whilst in the case of the gas 
evolved at 1,000°C. from the pitch and whinstone dust composition, the 
limits lie wider apart—any mixture of air and the gas containing between 
10-7 and 47-5 per cent. of gas is capable of self- propagation of flame. 

When the gases ate " cracked " by passing them over a highly heated 
surface, the percentage of hydrogen in them increases at the expense of 
the hydrocarbons. This tends to widen the limits of inflammability. As 
will be seen later the " cracked ” gas from bitumen does not differ very 
widely in composition from the “ cracked ” gas from the pitch and 
whinstone dust mixture ; their limits of intlammability will also, there- 
fore, he similar. 

3. The gases evolved from (a) Callender bitumen, (b) Glasgow pitch. 
and (c) pitch and whinstone dust composition, at 1,000°C. without 
" cracking," have the following analyses :— 


— | (a.) (b.) (c) 


Hydrogen sulphide | ............ | E 9. 1 

Carbon dioxide Vau ee has uUi CC | 9s | m one 
Benzene soie ce sese ades 2 " F 

Ethylene hydrocarbons ....... | Hom dM a rae 
Carbon monoxide ............... 15-10 13-00 41:70 
Hydrogen ........................ 37:40 70-00 37:30 
Methane anea tha 18-00 8-15 7:45 
Ethane MINE NE | 10-60 0-80 0-50 
Nitrogen . sn jcssccdacnectaiaceeaws | 2-20 4-60 3:80 


No experiments were made regarding the limits of intlammability of the 
gas derived from pitch alone, but the fact that it contains as much as 70 
per cent. of hydrogen would render its limits wider even than those of the 
gas from the whinstone dust mixture. There is not much to choose 
between tho three materials as far as the volumes of intlammable gases 
evolved are concerned. 

On the whole it would appear that pitch would be, if anything, a more 
dangerous material than bitumen from the point of view of possibility 
of explosion from the gases derived from it. For the limits of inflam- 
mability of the gas are wider apart than those of bitumen gas generated 
under the same conditions, and the hydrogen it contains would render 
explosions more violent. The pitch and whinstone dust composition can 
also be regarded as more dangerous than bitumen, not only on account of 
its wider limits of inflammability but on account of the high percentage of 
polsonous carbon monoxide that it contains. 

It must be noted, however, that if '' cracking " of the gases 1s presumed 
to take place the difference in composition between bitumen gas and pitch 
gas largely disappears, so that the limits of inflammability of the two 
kinds of yas become similar. n 
_ A series of experiments was made with Callender bitumen, which is of 
Interest in showing the changes that take place in the composition of the 
gases evolved as the temperature of distillation is increased. The 
distillations were made in such à manner that there was no overheating 
or " cracking " of the vapour and gases, and records were taken of the 
volumes of gases evolved and of the percentages of "total volatile 
matter " and of “ tarry matter " that were driven off at the different 
temperatures, The results are summarised in the table that follows. 

These results are at variance with those given by Thornton and Smythe 
(THE ELECTRICIAN, August 22, 1913), who distilled bitumen at certain 
(unrecorded) temperatures and apparently obtained large volumes of 


nn | 


methane, no ethane, and but little hydrogen. It may be remarked that a | 


Temperatures of Distillation °C. 


Gas analyses. 


1 
———M —M ee —— M— eee 


Hydrogen sulphide ... 


Carbon dioxide......... 
Benzene.................. s: | 3 | = 
Ethylene hydrocarbons 35-85 16-90 19-45 17-40 ps 14-00 12-75 19-50: 
Carbon monoxide......... 8.00 3-00 3-00 3-90 465 7:90 15-10; 16-75- 
Hydrogen .................. 10-25 20-45 22-70 24-00 26-25 30-90 37-40! 39-50 
Methane....................- 2-20 4:00 7-25 14-35. 18-00 22-80 18-00, 10°45 
Ethane...................... 13-50 43-00. 38-15 34-15 28:40 16-95 10-60 6-60- 
| Nitrogen ................... 10-75 2:30, 2-05 1-50 1-60 3-80 2-20 3-95. 


440 470. 50-1 537 57-1 


Total volatile matter °, 25.0 30-0 37-5 
313 360| 30-8 25-7 201 
: | 


Tarry matter............ 99, 130 180 26-5 
Volume of gas evolved, | | | 
c.c. per gram at N.T.P 11-8 377, 70-8, 96-6 137-4(160-6 193-7 254-1 


— 


mixture of equal volumes of hydrogen and ethane gives the same results 
on explosion analysis as does pure methane. Hydrogen was directly 
determined by Thornton and Smythe in two samples only. 

From the results given in the table above the volumes of each con- 
stituent gas, hvdrogen, methane, &c., evolved at each temperature can be: 
caleulated. "When these volumes are plotted against temperatures, 
curves are obtained which show the progressive increase with temperature: 
in the quantity of hydrogen evolved, and show that this hydrogen arises, 
in part at all events, from the thermal decomposition of the paraffin. 
hydrocarbons. 

This appendix concludes with a description of the apparatus used, and: 
the results of tests on the limits of inflammability. 

Appendix LL. consists of an account by Mr. Trotter of certain explosions. 
that have taken place from time to time. 


THE BETULANDER RELAY AUTOMATIC TELEPHONE 
SYSTEM. 


A very interesting system of automatic telephony is now on 
view at Marconi House. The plant, which is the first exchange 
erected on this system, is part of a 10,000-line exchange, to 
which are connected, for the purpose of demonstration, about 20: 
lines. The system is the invention of two Swedish engineers, 
Messrs. Betulander and Palmgren, and the present plant is 
under the direction of Mr. C. B. Clay and Mr. A. Williamson, 
who are managers of the Betulander Automatic Telephone 
Co. The system is unusually interesting in that it marks. 
a departure from the hitherto adopted forms of electro- 
mechanical movement in automatic telephone systems. 

In general it may be said that automatic telephone systems: 
are capable of division into roughly four classes. In the first 
we may place those that use electro-mechanical devices which 
have movements in two directions (vertical and rotary), and 
which are also self-starting. Under this class come the 
Strowger and systems based upon it. In the second class 
we may place systems having movements in one direction 
and in which the contacts are mounted on a drum, and. 
which are machine started or driven to a certain extent. The- 
Lorimer is an example of a svstem coming under this class.. 
Under class three may be placed electro-mechanical devices. 
which have movements in only one direction, and which are- 
self-starting. In this class there is no friction of the wipers. 
over contacts of idle lines. An example of this is the Betu-- 
lander Company's Automatic Selector System, which was. 
described in THe ELECTRICIAN of May 23, 1913. In the. 
fourth class are those systems which have no electro-mecha-. 
nical device, and are operated entirely by relays. The 
Betulander Relay System is the first and, at present, the only- 
system that can be placed in this division. f 

It has several distinctive features which cause it to stand’ 
apart from all other automatic systems. In the first three. 
classes we have mentioned the electro-mechanical devices, after- 
performing their legitimate functions of selecting and indicating 
the idle junction and subscribers! lines, remain associated with 
the completed connections and consequentlv are doing no 
useful work during the period of conversation. With the 
Betulander system, however, the selector and common relay 
units, which are equivalent to the electro-mechanical devices in. 
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-other systems, after performing their respective functions are 


‘diately for building up other connections. 
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when the receiver is lifted. The following links connect 
junction to junction, and finally the last junction to the sub- 
scriber wanted in response to digit impulses. 


automatically cut out of circuit, and are available imme- 


The units, by means of which the Betulander system is 


The subscribers’ line terminates in a line and cut-off relay 
-operated, are relays of the ordinary telephone type which 


(A and B, Fig. 2), and also has associated with it as many 
have been used in the central battery manual exchanges 


relays as there, are primary links, five being shown in the dia- 
throughout the world for the last 15 to 20 years. They are 


gram. The five horizontal lines are the links, the five trans- 
simple and well-tried units, and are thoroughly reliable. A 


verse central lines are the subscribers’ lines, the vertical lines 
few of the various types of relays used in a Betulander switch- | to the left are the outgoing lines, and the vertical lines to the 
board are seen with their cases in Fig. 1. The absence of moving 


right are the incoming junctions. The five subscribers have 


Fic. 1. —TvrEs or RELAYS USED IN THE BETULANDER SYSTEM. 


parts, as generally understood. means that the liability for | thus access to 10 outgoing junctions, and the subscribers can 
these to get out of order through the wear and tear of ordinary | be reached over one or other of 10 incoming junctions. This 
working, is reduced toa minimum. Relays entirely control the | combination is spoken of as a subscribers’ unit. Twenty such 
talking circuit from subscriber to subscriber and return all | units, or more or less according to the traffic requiremerts, may 
sections to their normal condition when the receiver at the | have access to the same junctions. 
subscribers’ end is replaced, so that there is no frictional wear | Associated with a group of lines is a common ^ searcher " 
of any kind. and a group of relavs which, when a receiver is lifted to call, 
To show the principle upon which this system works a | prepare a path past all engaged lines, so that an impulse from 
special diagram (Fig. 2) has been prepared. This represents a | the searcher initially energises two relays on idle circuits to 
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Fia. 2.—DIAGRAM SHOWING PRINCIPLE OF BETULANDER SYST EM. 


skeleton of a 100-line relay system. To build up a connection | connect the subscribers’ line with the link and the link to the 
.on a 100 or 100,000 line system the trunks or junctions joining | junction. The searcher is then cut out of circuit, and the con- 
up the different groups are connected by ^ links," which per- | nection is held over the subscriber's line. The searcher per- 
form the same function as a pair of cords on a manual system. | forms this function in about 4th second, and is then free to deal 
The first, or " primary link,” takes the place of a line switch | with other calls. np 
.or preselector on other svstems, and acts m a similar manner With intermediate links an impulse-responding device 18 
automatically to extend the calling line to the first junction | fitted in addition to the searcher, which responds to the digit 
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impulses and selects a particular group of junctions in which 


the searcher performs the before-mentioned functions. 


At the terminal junction simultaneous connection is made by 
As shown at E (Fig. 2), to allow 
of great flexibility, the junction lines intersect with secondary 
links, relays being fitted at the points of intersection and ex- 


the searcher at three points. 


tend the junction to the incoming side of the primary link as 
before described. Connection is made at the point E and at 
two points on the primary link at the same time. 

It will perhaps be simpler if we point out in Fig. 2 the actual 
operation of the relays in connecting subscriber No. 1 to sub- 
scriber No. 93, and then describe from a wiring diagram the 
actual connections employed in certain parts of the operation. 
On subscriber No. 1 taking his receiver off the rest a line relay, 
A, associated with his line, will operate and start the outgoing 
searcher X, comprising a small group of relays. The purpose 
of this outgoing searcher is to find an idle outgoing junction, 
and then to effect a connection between the calling sub- 
scriber's line and the idle junction thus found. If we suppose 
junction lines Nos. 1 and 2 are busy, the guarding circuit of the 
connecting relays z, belonging to each outgoing junction, will 
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Fig. 3.—CoNNECTIONS OF RELAY SELECTOR AND SEARCHER. 


give an earth to the searcher relays, which in response will pass 
the marking current to the connecting relays of the next idle 
Junction. These searcher relays having determined that 
No. 3 outgoing junction is idle, operate No. 1 subscriber's cut- 
off relay B and also the two connecting relays C and D, on link 
No. 2, corresponding with No. 1 subscriber and No. 3 out- 
going junction. As previously mentioned, the outgoing 
searcher does its work almost instantaneously, and then is cut- 
out of circuit by the relay B, and is, therefore, ready for another 
call. The relays B, C and D are pulled up by a marking 
current sent out by the searcher ; immediately they are pulled 
up the marking circuit is broken and the relays are held up 
through the retaining circuit. 

Subscriber No. 1 is now extended by relays A, B, C and D, 
and the selector relay Y to the tens and units selector. These 
operations have taken place in the fraction of a second follow- 
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which determine the number required are then sent out and 
received by the selector; the impulses are sent out entirely 
through the mechanism of the calling instrument, which is 
described later. First, ten "tens" impulses will be sent, 
and this will result in the 90-99 marking circuit being chosen 
by the selector. Each impulse has the effect of pulling up ar 
armature of the selector relays, so that the current will stop 
in this case at the tenth relay. The break following the com- 
pletion of these ten impulses will result in the selector pre- 
paring the “ unit " relays for the reception of the “ unit ” set 
of impulses, the tenth relay in the meantime being held up by 
the retaining circuit. The fourth “ unit " impulses will then 
follow, and will result in the fourth subscriber, i.e., No, 93, in the 
90-99 “ten ” being marked as ready for connection with an idle 
incoming junction. 

The incoming searcher Z now comes into operation, and by a 
relay, z, searches out an idle incoming junction; in this case 
No. 5, in the same way as the outgoing searcher, establishes a 
connection from No. 1 subscriber to No. 3 junction line: the 
incoming searcher establishes a connection via relays E, F, 
C' and B' to instrument 93 and is itself automatically cut-out 
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by the subscriber's cut-off relay B'. It can now be seen that 
subscriber No. 1 is connected to subscriber No. 93 by five con- 
necting relays C, D, E, Fand C’. Ringing is now automatically 
applied to the called line for operating the bell, and on the called 
subscriber answering the standard talking circuit connects the 
two subscribers. If No. 93 had been engaged No. 1 would 
have received the busy back in the usual way. 

Referring now more to the actual circuits employed in per- 
forming these operations, the Betulander relay system of 
working is equivalent to *' double cord " working. This can 
be seen in Fig. 3, which shows a circuit diagram of the relay 


selector and searcher. Here 25E represents the connecting 
relay to join a subscriber's line or an incoming junction to a 
link, and 24E relay to join the same link to an outgoing junc- 


tion. Two selector or impulse-responding devices are usually 
fitted at the terminal end to respond to the two last digits of 


Ing the telephone being taken off the rest. The impulses the number called. An earth on the third or holding wire 
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windings of 24E and 25K by 26. Wires 27 
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operates a selector control relay 1E over the circuit marked 1, 
which extends the earthed wire 2 to relay 9E, which is ener- 
gised, as is also 2E', which is in parallel. Circuit 3 forms an 
independent holding circuit for relay 1E. Relay 5E is ener- 
gised over circuit 5 and locks itself over circuit 7. The circuit 
has now been prepared for the impulses which are sent over the 
wire 8, The first impulse is over the wire 8 to energise relay 8E, 
which completes a circuit for 9E, which locks itself in a local 
circuit. The second impulse is over lines 8 extended by 11 to 
energise 11E, which completes a circuit for 12E, which locks 
in a local circuit. A third impulse would similarly energise 
14E and 15E. 

It is assumed that the digit 3 has been called. Earth is now 
removed from line 2 and relay 2E de-energises and connects 
earth to wire marked 17, which by various contacts of relays 
energises group relay 17E. This relay connects the test wires 
of a group of lines to test relays 18E, 19E, 20E. Relay 19E is 
assumed energised by an engaged junction, 20E is assumed 
energised by an engaged link. Relay 17 E also connects up the 
current-emitting relay 21E, which completes a circuit for 22E, 
as shown by line 22. Relay 22E completes an initially ener- 
gising circuit for relay 24E to connect the link to the outgoing 
line, the circuit being as marked 24. Relay 24E by line 18 
energises relay 18E to mark the circuit as engaged against other 
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Fic. 4.—View or Two SWITCHBOARD SECTIONS ON THE BETULANDER 


SYSTEM. m 
callers. Relay 22E also completed the initially energising 
circuit for relay 25K by line 25 to connect the Incoming wire 
with the link. Wire 3 now forms the holding circuit through 


, 28 show the line 
circuit joined through. The selector and searcher relays are 
disconnected and return to the normal in readiness for another 
call. Similar figures identify a circuit from end to end so that 
further details can be readily traced. 

The subscribers apparatus at present used in the Betu- 
lander svstem 1s similar to that used in the Betulander auto- 
matic selector system. The desired number of Impulses are 
sent according to the setting of four kevs, which move in slots 
cut in the circular face of the apparatus. 


The slots are divided 
up and numbered from 0 to 9. 


Sach key is mounted on a 
toothed disc fitted with a spring and rachet device which engages 
with an oscillating beam. This beam moves the contacts 
of springs by means of which the impulses are sent. To 
call. say, 5,673, the first or “ thousands ” key would be moved 
to the position marked five, the second to the position six, the 
third to seven and the fourth to three. The receiver would 
then be removed, which would release the rachet device, so 
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that the first key would start operating. The “ thousands " 
disc would consequently give five impulses to the oscillating: 
beam which through the springs would send five impulses to the 
seleetor at the other end. Following the last impulse a bigger 
tooth engages with the oscillating beam, which is pushed 
farther over than usual, and operates an extra contact on the 
springs. This causes a break in the circuit which prepares the 
selector to receive the " hundreds " impulses. Immediately 
the ** thousands " key comes to rest the “ hundreds " key is 
released automatically, and the six “ hundreds " impulses sent. 
as before. ln the same way the tens and units impulses would 
follow. 

The dial form of sender may be used, but the form described 
has many advantages. No apparatus or lines are engaged 
until the receiver is lifted, as the number is set up prior to 
this; whereas on other systems the number is'dialled after 
the receiver is lifted and consequently, if the.' operation is 


EXCHANGE. 


delayed by the caller being interrupted or referring to the 
Directory, the caller's line will test engaged and junctions be 
hung up unnecessarily. E 

Every subscriber is provided with a meter, which recor 
the number of completed calls he makes. There is a meter on 
each searcher or selector so that a complete record of all the 
movements of the various parts is available for the engineers 
looking after the plant. » TA 

Some idea of what a switchboard of the Betulander system 
looks like can be obtained from Fig. 4, which show the relays 
for a portion of a group of 100 lines in a 10,000-line exchange. 
At the top of the right-hand board can be seen the group of 
relays which comprise the outgoing searcher. Below these are 
the relays connected with the out-and-in-junction lines. The 
subscriber's marker, which receives the “ tens " and “ units’ 
impulses sent by the calling instrument, is seen below these, and 
the incoming searcher is composed of the bottom group of relays. 
Four subscribers’ groups are seen on the left-hand board. At 
the right-hand end of the out-searcher is seen the recording m- 


strument which registers the number of times the out-searcher 


operates. 


a. 
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The other illustrations, Figs. 5 and 6, show the front and back 


of part of a board on a 100-line exchange. In Fig. 6 the neat way 
in which the wiring is executed can be seen. A | 
rently tremendously complicated, the wiring is built up in 


Although appa- 


several stages, and the actual connecting up is a matter of com- 
parative simplicity with the aid of special diagrams. 

The advantages of a system operated entirely by relays are 
obvious after a little consideration. Froblems with which the 
engineers of most automatic systems have to contend are the 
protection of the apparatus from heat and damp, and the 
adjustments which have to be made for the wear and tear of 
the moving parts. Being compact in form, relays are con- 
veniently covered by dust covers, without preventing ready 
access to any portion of the plant, so that the relays can be 


-ELERES SE g. 


~ 4 


3 I 
9 . 9 M 
SEEE 


" 722444 » 
- — 


ae ~ M os ‘ 
J5, : 

o^ M ^ 

n " LP T " 


L3 
4 


af 
M 


Fia. 6. —Back VIEW or SWITCHBOARD SECTION FOR 100-LINE 
EXCHANGE. i 


protected from moisture and damp. Thus for hot or damp 
countries this system has a very considerable advantage over 
any other. Relays, as has been proved by experience in 
common-battery exchanges, require very little adjustment, 
and are also familiar units to the staff of a telephone system. 


INTERNATIONAL COMMISSION FOR SCIENTIFIC 
RADIOTELEGRAPHIC RESEARCHES. 


The idea of forming an International Commission for the scientific 
study of questions relating to wireless telegraphy arose from a 
conversation between Prof. Schmidt and Mr. Goldschmidt at the 
International Time Conference (Paris, 1912). 

; Representatives from various countries held a meeting in Brussels 
In October, 1913, at which a provisional committee was appointed, 
and the general lines of the scheme for the organisation of working 
were drawn up. It was decided to send out from the high power 
station at Laeken, near Brussels, radiotelegraphic emissions at 
regular intervals, and that these emissions should be observed and 
measured by experimenters in Belgium and in other countries. The 
Commission held a sitting on April 6, 1914, at Brussels, under th2 
presidency of Mr. Duddell (London), at which the Commission was 
definitely constituted. The results already obtained were discussed 
and arrangements were made with regard to future experiments. 
ational committees which formed part of the organisation of the 
International Commission have been constituted in Belgium, France 
and Great Britain. In Germany, many stations have agreed to 
receive the signals, and a more complete organisation will be formed ' 


very soon. National committees are also in course of formation in' 
Austria, Russia, Italy, Switzerland, &c. 

At the last meeting the statutes of the International Commission: 
were drafted in a definite form and adopted. It was decided to co- 
operate as far as possible with the work of the Committee for Radio- 
telegraphic Investigation of the British Association for the Advance- 
ment of Science, and the scope of the work with the two Committees. 
was set out. 

À demonstration of the methods of emission and measurement in 
use at the high power station at Laeken, Brussels, took place before 
the Commission, and reports were read by Messrs. R. Goldschmidt 
and R. Braillard on the changes that had been made and on the 
future alterations. The improvements consisted mainly in the use of 
a new spark-gap having great damping, designed by Mr. R. Gold- 
schmidt, and in increasing the extent of the antenna and of the amount 
of energy radiated. 

Prof. Wien, arguing from a comparison of the signals received from 
Brussels, Norddeich and Paris, pointed out that there appeared to be 
difficulties with the present spark circuit (as to constancy, power and 
decrement), and he expressed the wish that some tests should be 
made with the continuous wave system. The Commission decided 
that a small high-frequency alternator should be acquired, consider- 
ing that larger machines are not yet sufficiently developed to warrant 
the expense. 

Mr. Lutze read his report on the measurements he'had taken at the 
transmitting station as well as those made at the control station. 
Several of the delegates reported the results of the reception of the 
signals which were sent according to the programme agreed upon at. 
the preliminary mecting in October, 1913. 

Reports were read by— 


Prof. Schmidt (Halle), on observations made by means of a barreter 
and a galvanometer. 

Messrs. Vollmer and Wien (Jena), on the photographic registration of 
signals from Brussels, Norddeich, Paris and Halle by means of a thermo 
detector and a galvanometer. 

Mr. Benndorf (Graz), on the reception of the Brussels signals at a 
distance of 2,000 km. by means of a detector and a galvanometer. 

Dr. Marchant (Liverpool), on photographic registration with a thread 


galvanometer. 
Prof. Howe (London), on the determination of the energy received from 


Brussels and Paris. 
Mr. Lucas (Namur), on photographic registration with a thread 


galvanometer. | 
Mr. Wulf (Valkenburg), on photographic registration with a thread 
electrometer. i 


To these there should be added some isolated observations from 
different stations. The above reports led to a general discussion on 
the strength of the signals received at the various receiving stations, 
and the Commission expressed the wish that the experimenters should 
send in with the results of their experiments the characteristics of 
their antenna, and that whenever possible they should employ 
photographic registration. 

A Paper was read by Mr. Duddell (London) with regard to the 
methods and instruments to be employed at the different stations. 
One of the propositions was to employ a closed circuit to receive the 
signals at the control station similar to that used by Mr. Braun 
(Strassburg). 

Communications were also read by— 

Mr. Abraham (Paris), on the measurements of the velocity of propaga- 
tion of electromagnetic waves between Paris and Washington by means of. 
his narrow coil-galvanometer of great sensibility. 

Mr. Vollmer (Jena), on the non-constancy of crystal detectors. 

Mr. Wien (Jena), on the thermal inertia of thermo-elements. 

Mr. Drumeaux (Brussels), on the use of the “ Von Lieben valves ” for 
the amplification and for the production of high-frequency oscillations. 
Arising out of this communication Prof. Wien described the methods of 
Mr. Vollmer for the determination of resonance curves in a very short 
nee id means of the Lieben tube, in order to obtain the antenna. 
constan i 


A general programme of the future work was proposed by Mr. R.. 
Goldschmidt, and was adopted after discussion and some slight. 
modification. 

Dr. Eccles read a report on the steps that had already been taken: 
in connection with the B.A. Committee in view of the solar eclipse of 
August 21. It was decided to nominate a special committee to: 
Under the matter consisting of Messrs. Benndorf, Eccles, Ferrié and 

ien. 

The statutes in their amended form were ratified, and the financial 
statement of the Commission was discussed and approved. 

The officers of the Commission, provisionally elected at the first 
meeting, were confirmed as follows :— 


Mr. Duddell, President. Mr. Goldschmidt, Genera] Secretary, 
Mr. Wien, Vice-President. Mr. R. Braillard, Assistant Secretary. 
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EXPLOSIONS ON BITUMEN MAINS. 


During the last few years there have been a certain 
number of explosions on electric mains, although by no 
means as frequently as was the case a good many years ago. 
In explosions of this kind it is alwavs difficult to arrive, with 
certainty, at the cause, because a good deal of the evidence 
may be destroyed and the conditions in many ways may be 
complicated. Occasionally, however, an event of this kind 
occurs under fairly simple conditions, as was the case at 
Hebburn last vear. As a result of these mishaps, attention 
has been gradually directed to the use of bitumen in such 
cases, and this material has consequently come under 
suspicion. Last year we published an article by Dr. W. M. 
THORNTON upon the Hebburn explosion, and in this article 
experimental evidence was brought torward to show that 
under certain conditions inflammable gases might arise 
from the bitumen, and an explosion might occur. 

At the end of last year a Departmental Committee was 
appointed to consider the question, and the report of this 
Committee has now been issued. As will be seen from the 
abstract given elsewhere, it makes interesting reading, 
although of a somewhat contradictory character. We are, 
of course, faced with the position that, provided a cable is 
properly embedded in bitumen and the insulation is perfectly 
sound, no harm can come about unless a fault develops. But 
how can a fault arise * With bitumen casing the position is 
a little more easy to understand, because the construction 
is less uniform, but with cables laid solid trouble ought not 
to arise unless there is some definitely weak spot. We 
gather that this weakness can only come about through 
a crack in the surrounding bitumen, some slight fault (it 
may be almost imperceptible) in the bitumen of the cable, 
and then through the action of osmosis. This view seems 
to be supported by the fact that such explosions do not 
appear to occur on alternating-current mains. Itis not the 
positive cable that is liable to injury in this way, it is the 
negative that is undoubtedly open to this trouble. Perhaps 
the greatest difficulty is due to the fact that the leakage 
current need only be extremely slight in order to produce a 
breakdown in due time. Given a small leak at a point on à 
negative bitumen cable, osomotic action will take place, 
moisture will collect at the faulty spot, and this is likely to 
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than in the other. 
vere precisely the same in both cases, the results also would be 
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become alkaline through electrolysis. The alkali will then 
proceed to attack the bitumen insulation, the fault will 
gradually go from bad to worse, and after a time an arc may 
possibly develop. The bitumen in the neighbourhood 
will then be distilled, producing inflammable gases, and an 
explosion will take place. 

The Committee found that no serious explosions have 
occurred where concentric three-core, cr lead-covered, paper- 
insulated cables have been used, or where cables have been 
laid solid in pitch compound. It seems a little early, 
however, to make a serious comparison between bitumen 
and pitch compound, as the latter has come into use com- 
paratively recently. In some respects, pitch compound 
seems to have some advantages over bitumen. Certain 


recommendations are made bv the Committee in regard to 


the laying of such cables. Thus, it is recommended that 
separate mains for continuous current should not be laid 


on the solid system below impervious pavements, or close 


to the walls of houses, the idea being that, if any gas is 
generated, i. should be given a ready means of escape. 
Further, cables laid round corners should be laid with easy 
bends, and the bitumen or pitch compound should be poured 
after the straight lengths have cooled, so that there may be 
no tendency. to strain the insulation at such points. It is 


also recommended that where sharp corners of troughing 
are expected to exist, the mains should be opened up and 


the corners eased, and that services should be taken into 
houses in such a manner that gas cannot enter, armoured 
‘cables being preferably used for this purpose. As one 
witness remarked, “the solid system cannot be made a 
good job when you have to get round corners, dip down 
into a cellar and eross it to à man's wall." 

Any reader of this report will be struck by the contra- 
dictory nature of the evidence, which fact may be taken as 
indicating a lack of knowledge. : This is more particularly 
the case in that part of the report where the nature of the 
troughing is considered. When we are told that certain 


. kinds of mains are excellent in one town, but would not, 


under any consideration, be used in another town, we can 
only conclude that the conditions under which the mains are 
laid in the two towns differ in some marked respect. For 
example, the soil may be different, the workmanship may 
differ, and much more care may be taken in the one case 
It is quite clear that, ifthe conditions 


the same. There is consequently no reason to say, on the 
one hand, that wood troughing is necessarily bad, or, on 
the other, that it is much better than anything else; or 
that iron troughing should not be used on any account, or, 
on the other hand, that it is far better than wood troughing. 

Although the report is by no means conclusive, we are 
glad that the Committee was appointed, as the evidence 


serves to emphasise certain directions in which care should 


be taken. We are evidently far from knowing all there is 
to be known on this subject, and probably the safest 
conclusion to be drawn is that the average mains engineer 


is by no means sufficiently acquainted with what is going . 
on in his network, and that his mains provide a large field for ' 


careful investigation. 
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Rays of Positive Electricity and their Application to Chemical 
Analyses. By Sir J. J. THomson, O.M., (London: Long- 
mans, Green & Co.) Pp. vi.--132. 5s. are 

When W. Wien succeeded in demonstrating the electric 
and magnetic deflection of positive o: anode rays, his deflection 
curves appeared to show that there is no definite ra i of charge 
to mass in these rays but that the specific charge e/m has all 
values from zero to 10,000. It was only when by coating the 
cathode with oxide of calcium, Sir J. J. Thomson succeeded in 
passing the discharge at very low pressures, that the possible 
rays from various elements became disentangled. The 
combined electric and magnetic deflection then exhibits itself 
in a parabola whose shape changes with the specific charge of the 
particle deflected. At the Cavendish Laboratory the method 
has been highly developed, and has been worked out as a new 
and powerful means of chemical analysis. Wide discharge 
tubes, one or two litres in volume, are used. The aluminium- 

faced cathode is a tube of soft iron, in the centre of which is a 

length of fine-bore copper tubing; through this the positive 

ravs pass out of the discharge tube into the deflection chamber. 
which is closed at the farther end by a photographic plate. The 
author gives a large number of photographic illustrations 
showing the effects of various substances. One of the most 
interesting of these (Fig. 49) shows a portion of à parabola due 
to a hitherto unknown constituent of the atmosphere, having 
an atomie weight 22, and so closely allied to neon that it has 
not been found possible to separate the two gases chemically. 
Besides a full account of the positive-ray method of analysis, we 
are pleased to note an account of the Doppler effect in positive 
rays discovered by Johannes Stark, of Aachen. Finally, the 
author discusses the products of radio-active decay in such well- 
known elements as potassium and sodium, and explains that 
they are not light enough to be discoverable by the new 
method. E. E. F. 


Incandescent Electric Lamps and their Application. By D. H. 
OaLEv. (London: Longmans, Green & Co.) Pp. x.4- 107. 2s.6d. net. 
Although we may congratulate Mr. Ogley upon setting him- 

self the very difficult task of preparing an elementary primer 

upon such a wide subject, we must confess some disappoint- 
ment, since the matter contained in the book scarcely seems to 
fulfil the objective set forth in the author's preface. 

The production and propagation of light by means of a 
filament lamp is discussed at the outset, some of the more 
generally used terms being clearly explained. In the following 
chapter the units and expressions relative to the study of 
illumination are defined in à manner which should be easilv 
understood by all. The only possible stumbling block likely 
to oceur is the consideration of the cosine law, where of neces- 
sity a mathematical term must be introduced. We cannot 
believe that so much discussion is required on the subject of 
“Standard light sources " in the book under consideration, 
especially in view of the fact that in the next chapter, which 
deals with photometry and photometers, the author describes 
in a very cursory manner only two practical bench photometers 
and one portable photometer; we should have deemed the 
latter of real practical importance. 

Light distribution is then briefly touched upon, and after a 
few pages devoted to the manufacture of carbon and metal 
filament lamps, the characteristics of incandescent lamps are 
put before the reader. Many interesting and instructive 
curves are here presented, but the use of several of these is 
somewhat problematical when one considers the preparatory 
remarks. The phvsiological effects likely to be brought about 
by the incorrect design and application of lisht sources are 
then discussed, most of the remaining pages being devoted 
to illustrations of lighting installations, both good and in- 


different. The standard reflector distributions are mentioned, 
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and promise is made of a work devoted to illuminating 
engineering. 

In spite of slight defects, the book is one which should be 
both of interest and use to all, and we trust that it will meet 
with the success which it undoubtedly deserves. 

Let Me Explain. By A. WILLIAMS. 
Darton & Co.) Pp. xi.+370. 6s. 

This is a book for boys wishing to gain some idea as to how 
certain manufacturing processes are carried out, and the method 
of working of certain classes of machinery. As examples, we 
May mention the locomotive, the aeroplane, paper-making, 
telegraphy and telephony, the cinematograph and type-setting. 
In all, the author deals with 25 subjects, and in some cases he 
goes into considerable detail. For example, the formula is 
given for the indicated horse-power of a steam engine, which 
seems somewhat beyond the scope of the average boy, but will 
do no harm. The book is well illustrated and should prove 


satisfactory in laying a general foundation of knowledge in 
engineering matters. 


(London: Wells Gardner, 


NATIONAL PHYSICAL LABORATORY. 
(Concluded from p. 522.) 


The following concludes our abstract of the Director’s report 
for the fifteen months from January 1, 1913, to March 31, 1914. 
We abstracted in our two previous issues the report of the 
Executive Committee and the statement of the work proposed 
for the year 1914-15. 

ELECTRICITY. 

Lorenz Apparatus.—A large number of absolute measurements of 
resistance have been made during the year, and the results have been 
communicated to the Royal Society. The resistances measured had 


nominal values of 0-001 ohm, 0-002 ohm and 0-01 ohm. 


The following 
table summarises the results obtained :— 


-M 


Coils of Resistance. E 
Lorenz  |———— — ————— ——————— Difference 
apparatus . | Absolute parts in 100,000 
which were piis measure Doc (Abs. — Int. x 10°). 
employed. cm./sec. | og 
1. 2. 3. 4. |0-001 ohm | 10009]. | 100039, x 10°! 8524 
3» 001 ., , 100090,, |, 100038, x 10° 5l 
m 0-002 ,, | Standard va ried slightly 535, 
1l 2. |0001 , | 100090, | 100039, x 10° 514 
3. 4. |0001 , | 100091, | 100039, x 10*| 225 


Mean- 52-, 

A resistance of one international ohm is therefore 1:00052 ohms 
(10° em./sec.). The absolute measurements of resistance are believed 
to be correct within two parts in 100,000, and the mercury standards of 
resistance we have used practically realise the international ohm within 
about two or three parts in 100,000. The probable error of the value 
1.00052 is therefore about four parts in 100,000. The length of the 
mercury column at 0°C., which has a resistance of 1 ohn, is 106-245 
+0-004 cm., the cross-section of this column being the same as that of a 
column of mercury 106-300 cm. long having a resistance of one inter- 
national ohm. 

With regard to the observations made during the past year, it was 
thought necessary to re-measure the diameters and axial lengths of the 
coils in order to detect any change since the measurements in 1912. The 
mean difference was found to be 0-0002 cm., which is less than one part in 
100.000. A number of calculations of mutual induction were made, the 
formule employed being due to Viriamu Jones, Lord Rayleigh, Prof. 
Nagaoka, Prof. Rosa and Dr. Grover. Analysis of the measurements on 
the various turns of wire revealed a periodic variation in the pitch of the 
coils, which proved rather troublesome to allow for in the calculations. 
Eventually, a satisfactory method of calculating the corrections was 
found, and is described in the Paper presented to the Royal Society. 

Current Weigher- —During the year the balance has been overhauled 
and a few absolute measurements of current have been made. In some 
of these measurement» the balance was employed in the usual manner, the 
current being maintained constant and its value calculated from the 
weights used to maintain equilibrium. In the remaining measurements 
the current was al'owed to vary, and its mean value was calculated from 
the change in period of the balance. This second way of using a current 
weigher adds considerably to the value of the instrument, as a direct 
determination of the electrochemical equivalent of a substance may be 
made without maintaining a current constant in value. Details of the 
method will be published. | 

Resistance Standards.—Two mercury standards of resistance, G and S, 


were erected in February, three fillings being made in each case. The 


difference between the two standards was measured to be 0-00009,, ohm, 


agrecing closely with the difference, 0-00008, ohm, found in 1912. The 
wire standards of the Laboratory have been kept under close observation. 
Most of the hermetically sealed manganin coils have continued very 
constant in resistance, but a few have been very variable. The principal 
low resistance standards are six in number, and the majority change so 
rapidly in resistance that very frequent standardization is required for 
the resistances to be of service. 

International Comparisons.—Eight hermetically sealed 1-ohm manganin- 
coils were despatched in July to the Laboratoire Central d' Electricité, 
Paris, the Physikalisch-Technische Reichsanstalt, the Bureau of Weights: 
and Measures at St. Petersburg, and the Bureau of Standards, Washing. 
ton, for comparison with the resistance standards of these institutions. 
The coils changed in resistance by about two parts in 100,000 during their 
absence from Teddington, but fortunately the changes appear to have 
been gradual and proportional to the time intervals. As a result, the 
increase in resistance of a coil during a particular period can be calculated 
without the introduction of a serious error. In all cases the resistances 
are given in terms of the respective standards of resistance of the N.P.L., 
the Reichsanstalt, the Bureau of Standards, and the Bureau of Weights 
and Measures at St. Petersburg. The French mercury standards of 
resistance are not yet complete, but the resistance standards maintained 
at the Laboratoire Central d'Electricité are known to agree with the 
N.P.L. resistance standards within one part in 100,000. It is extremely 
gratifying to find such close agreement between the resistance standards 
of the various institutions. Clearly, resistance measurements may be 
regarded as being on the same basis the world over. 

Magnetometer.—Suggestions for à new type of magnetometer were 
made by Dr. Schuster to the Director in]1911. In the method proposed. 
any horizontal component of the earth's magnetic field can be compared 
with the field produced at a certain point by a current flowing through a 
coil or coils of known dimensions. Some very satisfactory relative 
values of H were measured. The experiments indicated that values of the- 
horizontal component of the earth's field could be measured with a 
probable error not greater than ly (i.e., one part in 100,000 of the C.G.S. 
unit of magnetic intensity), the time necessary for a measurement being 
about four minutes, <A precision instrument will be constructed in the: 
Laboratory workshops, part of the cost being generously provided by Dr. 
Schuster. 

Magnetographs.—A number of precise electrical measurements are 
seriously affected by sudden variations in the earth's magnetic field. 
To measure the changes in the horizontal component of the earth's field, 
and in the declination, two recording instruments have been constructed 
in the Laboratory workshops and erected in a non-magnetic hut. The 
records show that the present sudden variations in H are of the order of 
5y. Very sudden changes (greater than 2’ of arc) in the declination have 
not been observed. Designs for the new non-magnetic hut were prepared 
by Mr. Jakeman in the summer. All the materials used in the construction 
of the hut were carefully tested for magnetic quality, and satisfactory 
results obtained. The hut is 30 ft. by 16 ft., and has a clear height of 9 ft. 

Standard Cells.—The equilibrium of the Weston normal cell has been 
closely studied with a view to obtaining some satisfactory explanation of 
the hysteresis phenomena first mentioned in the British Association 
Report for 1911. At first it was believed that hydrolysis of the mercurous 
sulphate was sufficient to explain the observed phenomena, but although 
thehydrolysed salt appearsto play an important part, there are indications 
of another disturbing agency. During the investigation the following 
points have been studied: Hydrolysis of mercurous sulphate; our 
results completely confirm the work of Gouy, and show that hydrolysig 
can be prevented by adding one part of sulphuric acid to 10,000 parts of 
water. The ionic concentration of mercury in acid solutions of mercurous 
sulphate, the acid coneentration varying from 0-01 normal to 1-0 normal. 
The E.M.F.s of cells containing mixtures of hydrolysed salt and non- 
hydrolysed salt as depolarisers; when the depolariser consisted of 50 
per cent. of each salt, the initial E. M.F. of the cell was practically the same 
as that of a cell with non-hydrolysed salt. The effect of acid cadmium 
sulphate solutions (a) in the positive limb, (b) in the negative limb, (c 
throughout the cell. The solubility of mercurous sulphate in water and 
in cadmium sulphate solutions. The method of determining the 
solubility has not, we believe, been previously used. The method is a 
volumetric one, with the potentiometer as an indicator. The mercurous 
sulphate solution to be titrated is contained in one limb of a cell, the 
E.M.F. of which is measured as the titration proceeds. When the 
mereury ions praetically vanish from the solution there is a sudden 
change in the E.M.F. of the cell. By plotting E.M.F.s against the 
volume of titrating liquid added the amount of the latter required for 
complete precipitation of the mercury is obtained. l 

Power Factors of Condensers. —The experiments on the dielectric 
losses in condensers have now been extended to high frequencies, up to at 
least 1,000,000 .^ per second, in fact covering the range which has so 
much practical importance in wireless telegraphy. The investigations 
are not yet nearly complete, but some very interesting results have already 
been obtained. For example, with well-dried castor oil as dielectric the 
power factor at a frequency of 800 ~ per second is about 0-0005, but at 
1,000,000 v per second it is enormously larger, being about 0-038, with 
intermediate values at lower frequencies. Now castor oil, from its high 
specific inductive capacity and good insulating properties, i8 very 
convenient for making small condensers, but the magnitude of the power 
losses at the higher frequencies makes it a quite undesirable dielectric for 
condensers used in wireless telegraphy. It has also another objectionable 
property : the capacity of a castor oil condenser has a very considerable 
temperature coefficient, about — 0-3 per cent. per degree C. On the 
other hand, well dried petroleum behaves well both as regards dielectric 
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loss at high frequencies and temperature coefficient. Mica condensers 
also give very good results. In a certain high-class mica condenser 
tested from 5?C. up to 30°C. it was found that the temperature coefficient, 
although very small, was by no means constant between those limits of 
temperature, the rate of change being much greater at 25°C. than at 
orc. 

Inductance Measurements.—Three mutual inductometers have been 
constructed. The first (reading up to 2 millihenries) is mainly for use 
with a ballistic galvanometer in iron testing, and its primary circuit is 
arranged to carry up to 25 amperes. The second is designed chiefly for 
the testing of the residual inductances of nominally non-inductive 
resistance coils. The whole scale corresponds to 1 microhenry, and 
one-thousandth of a microhenry gives a length of about 1 mm. on the 
lower part of the scale. The third instrument is for large inductances, 
and has a range up to about 4 henries. In a bridge with suitable ratio 
arms it has been used to measure very large self-inductances up to 
2,000 henries, such as the secondary windings of large X-ray induction 
coils. 

High Frequency Shunts.—An investigation was made of the behaviour 
of shunts at high frequencies, and, as was to be expected, it was found 
that at the higher frequencies the self-inductance of the shunt is the 
governing factor and is much more important than the resistance. For 
proper working, the time constant of the shunt should be equal to that of 
the instrument shunted. In some experiments a low resistance shunt of 
multiple stranded resistance wire was tried. In many of these experi- 
ments earth capacities caused considerable error. This occurred when the 
high frequency current passed through a heater in contact with a thermo- 
junction connected to an insulated galvanometer. The troublesome 
eflects disappeared when the heater was separated from the thermo- 
junction. In some cases thermopiles with a number of junctions were 
found advantageous. 

Measurement of Large High Frequency Currents.—Several methods of 
measuring high frequency currents of the order of 5 to 20 amperes have 
been investigated, and some of the results already obtained have been 
very satisfactory. The investigations are not yet completed. 

High Frequency Resistance and Decrement Measurement. —^ con- 
siderable amount of work was done in connection with decrement 
measurement and high frequency resistance. A number of tests were 
made on coils, some wound with solid, and others with highly stranded, 
wire. The effective resistances at high frequencies were tested by direct 
determination of the power spent in the coil by a given current. By 
this system of measurement we corroborated Lindemann’s interesting 
discovery that at certain frequencies a solid conductor behaves better 
than a stranded one. Further experiments are in progress. 

Effect of Strain upon Magnetization.—The experiments on the effects of 
temporary strain upon the magnetic permeability and hysteresis of iron 
were completed and the results published. The prejudicial effects of 
even very moderate bending (within the elastic limits) were found to be 
much greater than is commonly supposed. The same amount of dis- 
tortion, when made permanent by passing the limits of elasticity, did 
not lower the permeability nearly so much. 

Magnetic Permeability of Iron Lapping of Tele phone Cables.—A number 
of tests were made of the permeability of iron wire and strip used for 
lapping telephone cables to increase their inductance. The permeability 
was determined (a) with rings of the material by ballistic or other methods, 
(b) with the lapping in actual position on the cable by measurement of 
mutual or self-inductance, using Larsen’s formula to deduce the u. It 
was found that the two methods were in satisfactory agreement when 
proper precautions were taken with regard to the condition of the 
material. 

ELECTROTECHNICS. 

Photometry.—The international intercomparison of high efficiency light 
standards was completed during the vear, the values being received for 
the measurements by the Laboratoire Central. The measurements made 
after the return of the lamps to the National Physical Laboratory showed 
that their candle-powers had remained constant enough to enable an 
accuracy of 0-25 per cent. to be ascribed to the comparisons. A few 
lamps whose changes of candle-power appeared to be greater than that 
of the others were discarded, and the final ratios obtained are as follows : 


Reichsanstalt 
WPL. x0-9 =! 
Bureau of Standards 
N.P.L. 099; 
Laboratoire Central 
N.P.L. 50:99; 


In these comparisons a colour difference was entailed corresponding to 
that between a carbon glow lamp running at a low efficiency and a 
tungsten lamp consuming 1-5 watts per mean horizontal candle. 

Motor Headlights.—An investigation has been undertaken at the 
request of the Local Government Board to ascertain if anything can be 
done to mitigate the nuisance of dazzle produced at night by motor-car 
headlights. The work on this has occupied a considerable amount of 
time during the year, and has resulted in the submission of a preliminary 
report on the subject. It was clear at the beginning that no useful 
purpose could be served by limiting the general intensity of the beam from 
motor headlights. The only satisfactory alternative appeared to be to 
adapt a headlight in such a way that virtually all light is climinated from 
that portion of its beam which would meet the eye of a person approaching 
the headlight from the opposite direction. The portion of the headlight 
beam which mainly dazzles anyone coming on his own side of the road in 


the opposite direction towards the car is that emitted above the horizontal, 
and to the car driver's right-hand side. If this segment of the beam 
therefore could be cut out altogether without seriously affecting the 
brightness of the rest of the beam, on-coming traffic would not be dazzicd 
on a fairly straight road, and the car driver would be left with light to the 
full height on his left-hand side, and also below the horizontal for the 
whole width of the road. Experiments have been made with various 
different makes of headlights, both of the lens mirror and parabolic types, 
with and without louvres. The fixing of such headlights on a vehicle 
requires care in order to ensure that the obscured portion of the beam 
occupies the correct position in relation to the direction of the car. 

Factory Lighting.—Much work has been entailed during the year in 
connection with the Departmental Committee appointed by the Home 
Office to enquire into the question of industrial lighting. The Director of 
the Laboratory is chairman, and Mr. Paterson one of the secretaries of 
this Committee, and a good deal of technical, as well as secretarial, work 
has been carried out at the Laboratory. An account of this work will 
be given when the report of the Cummittee is issued. 

International Illumination Commiasion.—The first meeting of this 
commission was held in Berlin last September. Mr. Paterson has acted as 
secretary of an international committee to draft a constitution for the 
commission, and delegates from ten countries met to consider and ratify 
these statutes. They were adopted after some revision in detail, subject 
to confirmation by the countries represented. Mr. Paterson was elected 
to be hon. secretary of the Commission, with a paid assistant secretary, 
su that the bureau of the Commission is at the Laboratory. Confirmation 
of the statutes has been received from a number of the countries concerned, 
and it is expected that the remainder will formally signify their intention 
of joining at an early date. 

Installution.—The principal installation has consisted of the experi- 
mental illumination room mentioned above and the improvement of 
office accommodation. An apparatus has been constructed and used 
with success for spinning large sources of light such as arc lamps whilst 
they are on test so as to facilitate the measurement of their curves of 
mean candle-power distribution. The speed of rotation of arc lamps 
must be slow. Nitrogen lamps of 3,000 candle-power can be rotated as 
rapidly as desired. 

Power Measurement.—The testing of alternating-current wattmeters 
and watt-hour meters has been an important and growing part of the 
work of the department. With the object of shortening the time 
required for testing instruments, various improvements in detail have 
been made or arranged for. During the year a new resistance box has 
been constructed for calibrating the electrostatic watt-meter. It 
differs chiefly from the one at present in use in that all the resistances have- 
higher values, 100, 200 or 300 ohms per volt being available. The- 
resistances of the box are arranged so as to be self.calibrating— no. 
standard resistances being necessary to check the accuracy of their 
ratios. In testing a three-phase wattmeter or watt-hour meter it has. 
hitherto been the practice to test the instrument and its current trans- 
former together and to test the ratio of the potential transformers sepa- 
rately. The difficulties of testing three-phase meters with their potential 
transformers with an electrostatic wattmeter are considerable, owing 
to the special switch arrangements required to deal with pressures up 
to 10,000 volts. It has been felt for some time that it would be more: 
satisfactory to test instruments both with their current and potential 
transformers under the same conditions as they are used in practice. and a 
switch has just been completed to enable this to be done. It has been 
designed for use on circuits up to 20,000 volts, and part of its function is 
to earth in succession two mains of a three-phase circuit at this voltage so. 
as to enable the wattmeter to be changed over from one measuring. 
phase to the other. This is an operation which is necessary in power 
determinations by the two-wattmeter method. When this switch is put 
into working order it is hoped that tests on high-tension three-phase- 
meters will be more quickly accomplished and to an improved accuracy. 
The accuracy of the standard wattmeter depends upon the calibration of 
the Kelvin static voltmeter. ‘The one in use so far has been the Laboratory 
pattern instrument by Kelvin & White, with the addition of a concave 
mirror of about 3 metres radius of curvature. lt has been felt that 
considerable improvements were possible in this type of instrument when: 
not required to be of a semi-portable pattern. A new moving part has 
been made for one of the instruments, and by modifying the design 
mechanically, while keeping the electrical dimensions the same, the 
weight has been greatly reduced by the use of a special aluminium alloy 
(25 per cent. Cu 4 per cent. Zn). ‘The reduction in weight has enabled a 
bifilar suspension to be used, and the experimental instrument comes to 
rest in about one-quarter the time taken by the other type. Fine tungsten 
wire, provided by the Osram Lamp Company, has been used for the 
suspension, Designs for an instrument with proper mechanical facilities 
have been completed, and two voltmeters are now in course of con- 
struction, which ought very considerably to facilitate the routine testing 
of the department. The new motor-alternator by Messrs. Crompton 
was finally installed and taken into use last year. It consists of a 25 H.P. 
direct-current motor and rotating field alternator. On to the shaft of 
this set is coupled one of the alternators of the original 5 kw. Siemens set. 
This supplies the voltage circuits of instruments on test, whilst the new 
alternator feeds the current circuits through step-down transformers. 
The field of the voltage machine can be shifted in relation to that of the 
current machine in the usual way employed for testing instruments at 
different power factors. The supply of power up to 25 kw. has con- 
siderably increased the range of current available, although full advantage 
cannot be taken of this higher power until step-down transformers of 
larger capacity are available. The field current is led into the rotating 
field and the alternator by means of discs on the shaft running in mercury: 
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pools, and great improvement in the constancy of the voltage is thereby 
attained. A heavy flywheel coupled between the machines is of con- 
siderable assistance in smoothing out small fluctuations of speed, and has 
appreciably accelerated the rate of testing. Without this machine it 
would have been impossible to cope with much of the test work which 
has been carried out. 

Heating Tests on Field Coils.—In the discussions on the rating of 
electrical plant at the meeting of the International Electrotechnical 
Commission in Berlin in 1912 it was felt that new information was 
desirable on the internal temperature of machines. Mr. Rayner under- 
took experiments on this subject, a description of which, with a discussion 
of the results, has been published in THE ELECTRICIAN (Jan. 30, 1914). 

Direct Current and Resistance Measurements.—The installation and the 
apparatus generally in this department have been maintained in a state 
of thorough efficiency, although some further additions— particularly 
as regards the provision of more satisfactory low-resistance standards— 
and renewals are required in order to deal with the growing volume of 
test work. Asa result of tests of the large battery used for the supply of 
very large currents, it was found that the capacity had fallen to about 
70 per cent. of that given originally. The tests indicated that the 
decrease was due to the negative plates only. Further tests have been 
made with three of the cells fitted with new negative plates, with the 
result that the capacity is increased to an amount about 10 per cent. in 
excess of that obtained when the battery was first installed. It is esti- 
mated by the makers that the positive plates will last for some years 
longer. The decrease of capacity, in view of the increasing amount of 
heavy current test work, is a serious matter, and it is intended to replace 
the whole of the negative plates at an early date. The ebouite tops 
of the large resistance bridge and the standard coils used for testing 
commercial resistances have badly deteriorated, the insulation resistance 
falling so low as to affect the values of the higher resistance coils. ‘The 
Standard coils have therefore been removed from their boxes and re- 
mounted in oil-filled hermetically-sealed brass cases. The reconstruction 
of the large resistance bridge will be put in hand at an early date. lt is 
intended to replace the present plug contacts by dial switches mounted 
on ebonite. 'l'he head of the switches and an indicator will project 
through a metal cover piece. Other apparatus added during the year 
has been : Four additional current- measuring resistances to complete the 
range required for measurement of current and for the testing of ammeter 


shunts; an air condenser and an Ayrton Mather shunt box for the in- 
sulation resistance testing equipment. 


Conductor Rails.—In connection with the large number of rails which 
are tested from time to time, it has been found that the usual practice 
among the buyers and makers of such rails has been to specify the 
resistance of steel rails in terms of standard copper, or of Matthiessen's 
valueforcopper. This method has given rise toa great deal of uncertainty 
owing to the comparison made by the various parties concerned being in 
some cases between copper and steel of the same length and weight, and 
in others between copper and steel of the same length and sectional area. 
The two results differ by an amount proportional to the difference in 
density between steel and copper. Steel rails are invariably bought and 
sold by the number of pounds per yard, and it seems desirable to have a 
standard method of specifying the results which would permit of a ready 
comparison being made between rails of different weight or sectional 
area, and also that the resistance should not be referred to copper, but 
should be measured in ohms or microhms. The question was brought 
to the notice of the Engineering Standards Committee early in the year, 
and it is hoped that the suggestions put forward for the consideration 
of the conference called to consider the matter will result in a satisfactory 
solution being arrived at. . A large number of figures for the resistance, 
&c., of copper and steel, conversion factors to enable old results to be 
readily compared with values obtained under the new method, and tables 
of correction factors were prepared at the request of the conference. 
In order to have some definite data on which to specify the temperature 
coefficients of the various qualities of rails, chemical analyses were made 
(by the Chemistry Department), and the resistance and temperature 
coefficient of various rails were determined. 

Electric Cables.—The work in hand for the Wiring Rules Committee 
of the Institution of Electrical Engineers has made good progress during 
the past year. The determination of the heating of flexible cords used 
for radiators and other forms of electrical heating apparatus has been 
completed and a report presented to the Committee. The experiments 
relating to the deterioration with high temperatures of the insulating 
material used for standard insulated conductors have been continued 
during the year. From the results obtained it is obvious that a slight 
difference in the quality of the material used may give widely diiferent 
results, and that the research will have to be extended to includ? all the 
various qualities of rubber as well as paper and oil used for insulating 
cables. 

Heating of Buried Cables.—Although the experimental work has not 
vet been commenced, the proposed research to determine the heating of 
buried cables has made good progress. As a result of the memorandum 
submitted to the Research. Committee of the Institution of Electrical 
Engineers early in the year, à letter requesting detailed information 
regarding their systems of laying mains, &c., and also asking whether 
they could assist in the research by giving facilities for tests to be made 
with their cables, was sent by the Institution to 50 different electricity 
supply authorities. A large number offered to arrange for tests to be made 
on their mains, and during the summer Mr. Melsom visited a number of 
the towns in order to discuss fully with the engineers the exact conditions 
required for the testa. and to obtain information as to the apparatus that 
would be needed. Finally, it was arranged that tests should be made 
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both during the winter under the normal load, and during the summer 
with a special testing load, of the mains at eleven different towns. The 
series was selected to include different sizes of cable and to cover practic- 
ally all the various systems of laying mains at present in use. A com- 
plete scheme of work, providing for tests to be made at these towns, and 
also for the laying of experimental mains at the Laboratory, was drafted, 
and has now been approved by the Institution of Electrical Engineers. 
It is hoped that this portion of the work, together with the tests of the 
mains in the different towns, will be commenced early this year. 

Electric Emissivity of Matter at High Temperatures.—The work alluded 
to in last year's Report on the emission of electricity from metals has been 
continued, and an account of the experiments published by Dr. Harker 
and Dr. Kaye in the " Proceedings " of the Royal Society (July, 1913). 

Later in the year some experiments were carried out by Dr. Kaye and 
Mr. Higgins on the electrical emissivities of a variety of substances when 
suddenly raised to the very high temperatures (2,000°C. to 2,500°C.) 
possible in a carbon-resistance furnace. A detailed account of the 


work is deferred until the Paper, which has been accepted by the Royal 
Society, is published.* 


ENGINEERING STANDARDS COMMITTEE. 


In consultation with the Institution of Electrical Engineers, the 


Electrical Section of the Engineering Standards Committee has lately 


been reorganised. The representation of the Institution of Electrical 


Engineers on the main committee of the Engineering Standards 
Committee has been increased to three, viz.. Colonel R. E. Crompton, 
C.B., Sir John Snell and Mr. Charles P. Sparks. 


also with the Institution of Electrical Engineers the new Sectional 


By arrangement 


Electrical Committee becomes the British National Committee of the 


International Electrotechnical Commission (I. E.C.). 


A meeting ot the Sectional Electrical Committee thus reconstituted 


was held on June 12 last, when Mr. (now Sir) John Snell, the chairman, 
was inducted by Sir John Wolfe Barry, K.C.B., the ehairman of the 
Engineering Standards Committee. 


mittee sitting as the British National Committee followed, with Mr. 
Alexander Siemens in the chair. 


A meeting of the same com- 


The following is the list of the members of the reconstituted 


Sectional Committee as well as the list of the sub-committees and 
panels :— 


SECTIONAL ELECTRICAL COMMITTEE. 


Sir John Snell (Chairman) ... Representing the Crown Agents for the 
Colonies. 

Alexander Siemens, Esq. .... Y ,.. ; 
Charles P. Sparks, Esq. t ice-Chairmen. 


C. H. Wordingham, Esq. .... Representing the Admiralty. 


Capt. G. L. Hall, R.E. ....... Representing the War Office. 

Maurice G. Simpson, Esq. ... Representing the India Office. 

G. Scott Ram, Esq............. Representing the Home Office. 

W. Slingo, Esq. ..............-. Representing the General Post Office. 

H. A. McFerran, Esq.......... Representing the Office of Works. — 

Dr. R. T. Glazebrook, C.B. . Representing the National Physical 
Laboratory. 


W. Duddell, Esq................ 
F. Gill, Esq.3: erro 
R. Hammond, Esq. .......... 
J. S. Highfield, Esq. .......... 
Roger T. Smith, Esq. ......... 


Nominated by the Institution o: 
Electrical Engineers. 


A. C. Cramb, Esq. ............ Nominated by the Incorporated Muni- 
A. H. Seabrook, Esq. ......... cipal Electrical Association. 

C. Koettgen, Esq. ............. Nominated by the British Electrical 
P. A. Lange, Esq. ............. and Allied Manufacturers’ Associa- 


A. P. Wood, Esq. ............. tion. 


PEE Nominated by the Electrical Contractors’ 
Association (Incorporated). , 
E. T. Ruthven-Murray, Esq. Nominated by the Incorporated Assoct- 
| ation of Electrical Power Companies. 
(To be nominated) ............ London County Council. 


S. Sellon, Esq. .................. Tramways and Light Railways Assoc. 
Col. R. E. Crompton, C.B.... nes 


Sir John Gavey, C.B. ......... 
Walter Judd, Esq 
Dr. Gisbert Kapp 
Prof. T. Mather ......... e 
C. H. Merz, Esq. ............... 
H. W. Miller, Esq A— l , 

P. F. Rowell, Esq.............. (Hon. Sec. British National Committee.) 
Dr. A. Russell .................. 
Capt. H. R.Sankey,R. E. (Ret.) 
Dr. S. P. Thompson .......... 
A. P. Trotter, Esq... eme 


Mr. Alexander Siemens takes the chair when questions affecting the 
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* See note in THE ELECTRICIAN, July 3, 1914. 
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SUB-COMMITTEES AND PANELS. 


l. Sub-Committee on Standardisation Dr. R. T. Glazebrook, C.B. 
Rules for Electrical Machinery. * 

2, Sub-Committee on Physical Standards Dr. R. T. Glazebrook, C.B. 

3. Sub-Committee on Electric Lamps... Dr. R. T. Glazebrook, C.B. 

4. Sub-Committee on Electric Power Charles P. Sparks, Esq. 
Cables. 

5. Sub-Committee on Electrical Acces- C. H. Wordingham, Esq. 
sories.t 

6. Sub-Committee on Telegraphs and Sir John Gavey, C. B. 
Telephones. 

7. Sub-Committee on Electric Traction (To be constituted later.) 

8. Sub-Committee on Prime Movers for Capt. H. R. Sankey, R.E. 
Electrical Plant. (Ret.) 

9. Sub-Committee on Electrical Nomen- A. P. Trotter, Esq. 
clature. 

10. Sub-Committee on Electrical Symbols Dr. A. Russell. 


Taking over the international work has necessitated the appoint- 
ment of three sub-committces, on Prime Movers, on Nomenclature 
and on Svmbols, to which primarily international questions dealing 
with their respective subjects may be referred. 

The British Committee, as on former occasions, has nominated its 
delegates to attend the forthcoming meetings of the special com- 
nittees of the I.E.C. as follows :— 

Nomenclature, Dr. S. P. Thompson. 

Prime Movers, Mr. Gerald Stoney. 

Rating. Dr. Gisbert Kapp. 

Symbols, Dr. A. Russell. 

Mr. A. R. Everest (B. E. A.M. À.) has again been appointed as 
counsel to the British Delegate on Rating. 

The work at present in hand consists to a large extent in work of 
revision though a considerable amount of new work is being under- 
taken upon which reports will be issued m due course. A preliminary 
draft of the British Standardisation Rules for Electrical Machinery 
is being drawn up by the panel under Dr. R. T. Glazebrook, C.B., as an 
independent chairman, In this work much valuable assistance has 
been rendered by the representatives of the B.E. A.M.A. and the 
LM.E.A. The panel is also co-operating with the Revision Com- 
mittee of the American Standardisation Rules. The international 
aspect of the question, being closely bound up with the national, is 
being considered at the same time and with no little advantage. 

The specification for Electricity Meters is under revision, and will 
be very considerably enlarged in its scope. The panel, which is 
under the chairmanship of Mr. C. H. Wordingham, has already held 
over 16 meetings. Due to the cordial co-operation of all con- 
cerned, very considerable progress has been made, and it is hoped 
that the revised specitication may be available at an early date. 

A specification for Two- and Three-plate Ceiling Roses will be 
published almost immediately, as also a report on the British 
Standard Method of Specifving the Resistance of Steel Conductor 
Rails. Progress is also being made in regard to the Standardisation 
of Two-pin Plug and Socket Devices, a specification for which should 
be ready in the autumn. Through the assistance of the B.I2. A. M.A. 
it is also hoped that considerable progress may be made in regard to 
the standardisation of a number of other accessories, all of which are 
being dealt with by one or other of the five panels. presided over by 
Mr. Wordingham. In this connection it should be mentioned that 
the committee is co-operating with the Electric Vehicle Committee 
of the L.M.E.A. 

The report. on Cables is to be revised and extended, the work being 
undertaken by the sub-cemmittee on Cables under the chairmanship 
of Mr. Charles P. Sparks, who is taking the place of the late Mr. 
Robert Kaye Gray. 

With the assistance and co-operation of the Electric Lamp Associa- 

tions as well as of large users of lamps, Dr. Glazebrook's sub-committee 
on Electric Lamps will be in a position to continue its work upon a 
revised specification to include both carbon as well as metal filament 
lamps. 
, The question of Tungsten Filament Electric Lamps for Automobiles 
is also being considered at the request of the Society of Motor Manu- 
facturers and Traders by a sub-committee under the chairmanship of 
Colonel H. C. L. Holden, C.B.. R.A. 

The reorganisation of the Electrical Section. uniting as it does all 
the important branches of the electrical industry under the able 
chairmanship of Sir John Snell, is sure to lead to results beneficial to 
the electrical industry, not only as far as this country is concerned, 
but also in its broader international aspect. 


= Panel on Rating of Electrical Machine resided over by Dr. R. T. 
Glazebrook, C.B. Te Í 
T Panels presided over by Mr. C. H. Wordingham:— 
l. Meters, 5. Heating and Cooking Apparatus. 
2. Plugs, 0. Carbon Brushes, Control Gear and 
3. Switches, Electric Vehicle Accessories. 


4. Fuses. 


———————— 
SS a O————55—ÀM————— 


CORRESPONDENCE. 


—9——— 


“TARIFFS.” 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : I must confess that the point of which vou make note 
at the foot of my last letter to vou did not appeal to me when 
reading your Editorial. I am pleased to note your difference 
is now down to a much narrower issue, but still I cannot agree 
with your conclusions. ' 

Let me take as an example the case referred to by Mr. 
Bowden in his Paper, a house of £26 R.V. and consuming 3,123 
units in 12 months. I estimate the various consumptions as 


follows :— 
General lighting ....... Truc 250 units 
Occasional lighting.......... eere mnn 5&0 ,, 
“Cooking doneren oe ERR EON ERU E deem PA ERR mm 202829 a 


On this basis, the following are the comparative costs :— 
R.V. charge. Poplar cha rge. 


£ s.d £ s. d. 
121 per cent. R.V. ......... 3-505 Oe DII RW drerit pta ] 8 0 
25U units at 1d.............. 010 5 | 250 units at 1d.............. 010 5 
(Average 32d.) ............ 3.15 5 | (Average lid.) ..... TERNE ] 18 5 
30 units at bds 2. d O32 KWeereanscieiriasrs es 0 6 5 
j d 50 units at Ad... cece eeee 0 2 1 

(Average 34d.) ............ 317 6) 
2,828 at 1d...... [DE 9 17 10 | (Average 12d.) Loos 2 61) 
| DEL EW ——— — 019 2 
(Average 0-75d.) .......... 915 4 | D RON Atl ese questo somit 5 17 10 
| (Average 0-71d.) ....... 25.9 31l 


The actual disposition of the units between lighting and 
cooking may varv slightly but would not materially alter the 
average charge. 

Now, on the R.V. tariff it will be seen that the consumer 
pays 33d. per unit for his general lighting—not a high figure. 
surely. His occasional lighting makes the average a little 
lower, and the addition of the cooking brings the figure to 
almost the same as Poplar. Notice, however. what a low 
initial average for lighting at the Poplar rate and that the same 
price is maintained for the occasional lighting. 

We are continually told to adopt business principles and go 
in for commercial development. I venture to think that any 
business man would not hesitate one moment as to which 
tariff he would prefer to put before prospective consumers, 
and, as will be seen above, the net result to the undertaking 1s 
just as good and the small user can experiment at $d. per unit, 
not $d. plus.—I am, &c., 

FreD. W. Purse. 

Carlisle, Julv 7. City Electrical Engineer. 

[We refer to this letter in our Editorial Notes.— Ep. £. | 


UNDERWRITERS LABORATORIES, CHICAGO, 
NATIONAL ELECTRICAL CODE. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : D have been directed by my Council to transmit to vou, 
for publication, a letter, dated June I2th, from Mr. Dana Pierce, 
electrical engineer of Underwriters’ Laboratories, Incorporated 
(Chicago), of which I have the pleasure to enclose a copv.—1 
am, &c., D. N. DUNLOP, Secretary. 

The British Electrical and Allied Manufacturers’ i 

Association, London, July 7. 


The following is the letter to which Mr. Dunlop refers :— 


48, Westminster Palace Gardens, Victoria Street, S.W., 
June 12th, 1914. 
D. N. DvsNLoP, Esq., 
The British Electrical and Allied Manufacturers’ Association, 
Kingsway, W.C. 

Dear Sir: During the past few weeks I have had the pleasure of 
considering with you and with various members of your Association 
some of the questions which, for the past two years, have been discussed 
by British electrical manufacturers, with reference to the requirements 
of the National Electrical Code and the examination, test and approval 
vf devices under that code by Underwriters’ Laboratories, To British 
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manufacturers these subjects have been of interest chiefly, if not wholly, 
as they concern goods of British make, destined for the Canadian market. 
Jt is, therefore, from this point of view that I write to you with the thought 
that a brief review of the present situation and a suggestion as to what 
appears to me a practicable and desirable development of it may be of 
interest at this time to you and your members. 

I desire first to express, both for myself and for Underwriters’ Labora- 
tories, which I represent, my sincere appreciation of the fair and generous 
spirit with which I have been met, a spirit which should make it possible 
to continue with profit to all the discussion of the technical, engineering 
and business problems involved. 

À year or more ago Messrs. Heap & Digby, of 48, Westminster Palace- 
gardens, Victoria-street, were appointed by Underwriters’ Laboratories 
as its representatives and engineers in Great Britain. They have made 
for us the necessary examinations, tests and reports on a considerable 
number of British devices of different types upon the basis of which 
approvals have been given on the same terms as in the case of American 
makers. This work is being continued in response to further applica- 
tions from other makers, and it has been found possible, thus far, to 
arrive at conclusions satisfactory to all concerned, even when changes 
in the products were required to bring them into conformity with Ameri- 
can practice and rules. 

That American practice in electrical installations and design of appli- 
ances is, in many particulars, different from British practice is, of course, 
generally recognised. The requirements of the National Electrical Code 
have of necessity followed this practice and developed with it. Radical 
changes in practice cannot be expected, and are no more necessary nor 
desirable in Canada or the United States than they are in Great Britain. 
It, therefore, appears that British manufacturers must expect to adapt 
their wares to some extent to the special conditions existing in Canada, 
conditions not primarily created by the requirements of the code or the 
work of Underwriters’ Laboratories, but inherent in the electrical practice 
end habits of the country. 

While this general principle is almost bevond question, it already is 
being proved bv open discussion and a full and correct understanding 
of the conditions and the requirements between British manufacturers 
and the laboratories that the differences are less fundamental than they 
had appeared. The most salient difference in the method of judging 
appliances lies in the emphasis placed upon tests by Underwriters’ 
Laboratories. The value of such tests as distinguished from a mere 
assum ption that appliances are of a given quality or capacity has already 
been proven. and a more general practice of testing their own wares 
should be of the greatest assistance to British manufacturers. 

The appointment of English representatives of Underwriters’ Labora- 
tories has, I believe, removed wholly the objection, quite properly made 
heretofore, that the difficulty of conducting the necessary discussions by 
correspondence with the laboratories in Chicago and the necessity of 
sending samples to New York or Chicago for test, placed British manufac- 
turers at as great a disadvantage as almost to preclude their submitting 
their products. The results of this step have been highly satisfactory 
and indicate how further progress may be made. 

To undertake a general discussion of the entire National Electrical Code 
from the point of view of the British manufacturers is neither practicable 
nor useful. Neither we nor your Association can accomplish anything by 
such an effort. The problems are those of details not of generalities. 
Whenever an individual manufacturer, or a group of manufacturers, 
desires to discuss a specitic topic or to submit a particular device, Under- 
writers’ Laboratories, through its British engineers and its organisation 
in the United States, is desirous of working with your members in a 
common effort to uphold and improve the quality of electrical goods as 
affecting safety to property and life. The National Electrical Code grew 
from such efforts. The work of Underwriters’ Laboratories has always 
depended upon the invaluable co-operation of manufacturers in develop- 
ing and maintaining standards of construction and test. 

In the work so far done by us in response to requests from British 
manufacturers for opinions on their goods for Canadian use we have 
already profited by such co-operation, 

In conclusion, therefore, may 1 venture to express the opinion that 

further progress toward results desired by members of your Association 
will be attained by following a similar course, namely, to discuss each 
class of device by itself as occasion arises rather than attempt a general 
review of all at once, a method seldom productive of useful results in any 
field and peculiarly ill-suited to the problems of engineering. 
WA I trust that, through you, we and our English representatives, Messrs, 
Heap & Digby, may have still further occasion and opportunity to con- 
sider the many and important. questions in which we have à common 
interest. f 

With the most sincere expression of my appreciation of the courtesies 

extended to me during my visit in England, 1 have the honour to remain, 
Yours very sincerely, 
Dana PiERCE, 
Electrical Engineer of Underwriters’ Laboratories, Inc. 


THE NEW JOINT DOCK AT HULL. 
TO THE EDITOR OF THE ELECTRICIAN. 


LI 


notes to the all-electric new dock at Hull, and therein infer that 
it is the only dock in this country where the machinery is prin- 
cipally worked by electricity. May I be permitted to mention 
that there are a number of docks which have been in use many 


Sin: In your issue of the 26th ult. vou refer in vour leading 


vears with electrically-driven machinery. The plant at the 
Lancashire & Yorkshire Railway Co.’s Wyre Docks, Fleetwood, 
is electrically operated. and has been so worked for quite a num- 
ber of years; even the sluices operating the dock gates, and 
also the swing bridges, are electrically driven. There are 
electric slipways for drawing boats out of the water, numerous 
electric capstans, coaling cranes and ice conveyers, and every 
imaginable class of machinery is worked electrically, and, 
further, a supply of electricity provided for electric welding and 
repair work on steam trawlers and other vessels. The elec- 
trical supplv, as in the Hull case, is taken from the urban dis- 
trict council. A considerable portion of the plant has been in 
service a good number of years, and electric lighting has been 
in use for more than a quarter of a century. I think you will 
find that most dock engineers are quite alive to the fact that 
electrically operated machinery is as satisfactory as, and less 
costly than, any other plant which can be put down, and rail- 
way companies are not so far behind in this respect as your 
notes would lead your readers to believe.—1 am, &c., 
Horwich, Lancs, July 2. H. Jackson. 


INCOME TAX AND WASTING ASSETS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Many who suffer from one of the worst evils of the 
present method of assessing alleged profits to income tax vill 
be interested to know that Mr. Basil Peto will move an im- 
portant new clause during the debate on the Finance Bill, the 
object of which is to exclude from assessment sums representing 
the replacement of capital invested in wasting securities which 
are now treated as profit for the purposes of income tax. 

The clause has been carefully settled by competent authori- 
ties, and is drawn in such a wav as to exclude all but bona fide 
claims for allowance in respect of inherently wasting assets. 
Such assets are necessarily destroved in the process of seeking 
profits, and not only include plant and machinery but wasting 
property, such as coal, nitrate and other natural deposits. 
Each increase in the income tax accentuates the present in- 
justice of charging the tax in many cases upon both income 
and wasted capital. 

The Chancellor of the Exchequer admitted, when speaking 
on this subject in the House of Commons, that there is a real 
grievance which has to be dealt with.—I am, &c., 

G. O. Parsons, 


Secretary, Income Tax Reform League. 


25, Abchurch-lane, London, E.C., July 7. 


SIR : 


A NEW TYPE OF CURRENT TRANSFORMER. 


In the recent discussion on Messrs. K. M. Faye-Hansen and J. S. 
Peck's Paper on “ Current Limiting Reactances on Large Power 
Systems," before the Institution of Electrical Engineers, the fact was 
brought out that the ordinary type of current transformer constituted 
one of the weakest partsin the switchgear of a high-tension installation. 
It was shown that trouble was frequently experienced by the breaking 
down of current transformers. Messrs. Vedovelli, Priestley & Co., 
Paris, who are represented by Messrs. Laing, Wharton, Ltd. (London) 
in this country, have recently introduced a type of current transformer, 
which, it is claimed, overcomes all the troubles usually met with, and 
combines these propertics with high efficiency and low first cost. 
This transformer is illustrated in Figs. 1 and 2; Fig. 1 shows a trans- 
former of the coil type, while Fig. 2 is of the straight-through bar 
type, suitable for slipping over 'bus-bars or cables where large 
currents are involved. 

The principal feature of this transformer is that a special insulating 
material is moulded under pressure round the windings and core of 
the transformer, thus forming both an electrical and mechanical 
casing. The success which this transformer has attained is due 
chietly to the special properties of this material. It is extremely hard 
and very strong mechanically, and its dielectric strength is such that 
a piece of the material, I em. thick, will withstand a pressure of 60,000 
volts. It isnon-hygroscopic. and therefore it is possible for the trans- 
former to be immersed in water without damage. With regard to 
its chemical nature there are not any materials present which are 
liable to attack the windings, as is frequently the case with oil. Ita 
powers of insulation are very high and the material is non-inflan- 
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mable. Witha transformer made with this material moulded round the 
windings it is impossible for the windings to become displaced duc to 
clectro-magnetic forces, caused by a short circuit, and due to 
the thorough exclusion of air, no ozonisation, and conse- 
quently no decay of the windings can take place. The first 
cost of the transformer is low, while the accuracy of the trans- 
formers is extremely high. This will be seen from Fig. 3, which 
gives curves showing the errors of the transformer at different 


Fic. l.—ViEw or CoiL TYPE or ‘TRANSFORMER. 


power factors, when used in connection with watt-hour meters. The 
percentage errors of the ratio of primary to secondary currents is 
given by the curves for unit y power factor. The curves are sufficient 
in themselves to show the high degree of aecuracy obtained with 
these transformers. 

As can be seen from F igs. 1 and 2, the transformer is extremely 
compact; special feet are provided, by means of which the trans- 


Fia. 2.—Vigw OF STRAIGHT-THROUGH BAR TYPE TRANSFORMER. 


former can be bolted down to the wall or floor, as the case may be. 
The transformer is made in four sizes having a capacity at £0 
frequency of 20, 50, 120 and 250 voltamperes respectively. Up to 
the present these transformers have been manufactured for a testing 
Pressure of 45,000 volts, and transformers are now in the course of 
construction for a working pressure of 110,000 volts between phases 
anda testing pressure of 250,000 volts. These transformers have been 


lol+1% 


O 10% 2% 3096 £% 5% 60% 7% 8% 99% 100% 
Lcad 
Fic. 3.—CURVES SHOWING ERRORS or TRANSFORMER AT DIFFERENT 
Power l'AcTORS WITH VARIATION OF Loan. 


supplied in large quantities, and their success is witnessed by the 
fact that in no single instance has a breakdown been experienced, 
although some have now been in service for a period extending over 
four years. All transformers are subjected to a complete electrical 
test before despatch. | 


-- - 


PARLIAMENTARY INTELLIGENCE. 


—— Glam —— 
THE TELEPHONE SERVICE. 


In the House of Commons on Friday there was further discussion on 
the Post Office vote on a motion by Mr. Goldman to reduce the vote by 
£200. 
Mr. GOLDMAN said that ever since the Post Office Department assumed 
control of the telephone system it had steadily prevented the House from 
exercising criticism of that great and complicated service. A Committee 
of members of Parliament had made an exhaustive and systematic inquiry 
among the greatest telephone users in London in order to form an idea 
of how the service was regarded. The Committee sent out 2,500 forms 
and received over 1,000 replies. Sixty per cent. of those showed that the 
users considered the service had deteriorated from the days when it was 
in the hands of the National Telephone Co., 27 per cent. believed it was 
practically the same to-day, and only 13 per cent. could detect the happy 
development on which the Postmaster-General prided himself. Less 
than 12 found any satisfaction at all in the service, and of those three were 
not trunk users. The inquiry was made about three months ago, but the 
stream of replics was still flowing in daily, and he thought over 85 per 
cent. of those replying gave permission for their names to be used. 
Replies had been reccived from some of the biggest warehouses, like 
Harrod's who had 500,000 calls during the year, and expressed themselves 
in very strong terms. At the Great Eastern Railway Co.'s Liverpool- 
street. Hotel 20 per cent. of the calls were found to be ineffective, and 
Harrod's made a similar complaint, particularly in regard to the trunk 
service. Harrod's also complained that there was no check on the 
accounts, The P. & O. Co. said their lines and instruments were fre- 
quently out of order, and a large proportion of their calls also were 
ineffective. Having cited a number of other replies, he said that it took 
on an average 18} days for a new subscriber in London to get a telephone 
line, in Manchester 40 days and in Birmingham 51 days. Many London 
subscribers were kept waiting two or three months to get connected. 
One result of the jog-trot methods of the Post Office was that, whereas 
in 1906 the com bined expenditure on the telephones of the Post Office and 
National Telephone Co. was £1,900,000, in 1912-13 it was only £990,000. 
The falling-off in demand showed more clearly than any criticism could 
the deep dissatisfaction that existed. The result of Post Office manage- 
ment was, in his opinion, unbroken and continuous failure, and it had 
produced alienation of subscribers and of the staff. Without a contented 
staff they could not get an efficient service. He was not driven to goa 
step farther and to demand a business board such as existed in the case of 
the Port of London Authority. 

Mr. Hamitton Benn thought the question of charges paled into 
insignificance compared with the exasperation of the public at the 
inefficient service. It was most humiliating that this great business 
country should have a telephone service so inferior to that which obtained 
in the United States and Canada, and even in small countries such as 
Norway and Sweden. He had never been in favour of national or 
municipal trading, but anyone who had an inclination towards the 
nationalisation of railways must feel particularly sore with this ex- 
hibition of how things were done under a Government department. One 
reason why the trunk service was not used-more was that not enough 
effort was made by the telephone authorities to make it a practical and 
useful service. The authorities in other countries desired to encourage 
the public to use telephones ; here it was all the other way. 

Mr. GOLDSMITH stated that there was an actual loss on the working of 
the trunk telephone lines, and on the working of the whole system the 
surplus was £313,000, or about 14 per cent. on capital. He had come to 
the conclusion that the Postmaster-General was endeavouring not to 
show too large a profit on the working of the system in order to be able 
to resist the claims made by nearly every Chamber of ('ommerce in the 
country that the telephone rates should be reduced. One of the main 
grievances was in regard to the way the records of calls were kept and the 
inequitable nature of the agreements. In London no fewer than 12 per 
cent. of the telephone accounts were disputed. It was essential for 
efficiency that the telephone service should be continuous, and he hoped the 
Postmaster-General would look into the grievances of the telephone staff. 

Other members having criticised the State telephone and telegraph 
services, &c., 

The Postmaster-General (Mr. HoBHoUsE) gave particulars of the steps 
taken to improve the telephone service, and of the new exchanges opened 
during the year. In regard to Mr. Goldman’s circulars, he said the Post 
Office sent out inquiries to 135,000 out of 290,000 subscribers in London. 
They received answers from 128,000, of whom 87 per cent. replied that 
they were perfectly satisfied with the service, 4] per cent. said they were 
totally unsatisfied, and the balance thought the service more or less 
satisfactory or unsatisfactory. The inquiries were sent out within the 
last few months, and amongst them were Selfridge’s, Whiteley’s, Harrod’s 
Shoolbred's and Maple's. They took the precaution of sending their men 
to the heads of departments. They discovered that Harrod’s havin 
withdrawn its custom from the telephone company because it could not 
be served properly, had come to the Post Office in the hope, which was 
justified by events, of getting a better service. Last year in London the 
new subscribers numbered 16,000 ; this year up to the present time the 
number is 14,500. There had been a similar extension of business in the 
provinces. Last vear 20,000 new subscribers were added and this year 
29,000. In regard to the suggestion of an Advisory Board for telephones 
Mr. Hobhouse said the business of the Port of London was conducted 
in a limited area. It could be supervised by a comparatively small 
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number of men ; the whole of its transactions were concentrated within 
the same definite area, and they had an essential bearing on one part 
of the United Kingdom and one part only. The telephone system was 
spread all over the United Kingdom ; it extended to the remotest villages 
in Ireland and Scotland, as well as to all the great centres of industry. 
The National Telephone (o. had very good reasons for charging a com- 
paratively low rate for the use of the telephone in certain areas. They 
did it partly as an advertisement, and they had a striking instance of 
their non-paying position in the relations which existed between the 
National Telephone Co. and the City of Glasgow. With regard to a meter 
check for telephone messages, his proposals to the "Treasury, which he 
was not yet in a position to put before the House, were all based on the 
measured rate. ‘That would unquestionably give considerable relief to 
small users, on whom inequalities pressed very hardly. He was not in a 
position to make proposals with regard to future rates which would 
entail any considerable diminution in the total payment ; but with regard 
te users all over the country he hoped to be able to remedy some of the 
differences that occurred between place and place. "lhey had intro- 
duced a check by meter which had yielded very satisfactory experimental 
results, but it did not follow that the use of a meter would make the 
user's financial position different. The meter would probably reveal 
to him an unexpected drain on his limited calls, and that there had been 
à certain amount of domestic leakage with which he was not fully ac- 
quainted before. On the subject of wrong numbers, he had, more than a 
month ago, issued a notice that ineffective trunk calls should not be 
charged for even at the reduced rate which had been charged recently, 
and an additional instruction had been issued that if any person should 
call and the trunk call was not effective, operators were to observe 
when the trunk exchange was asked for and communicate with the 
would-be caller, so that the call was followed up and connection effected 
within reasonable time. 

On the questions of salaries and advice, Mr. Lawson had raised a point 
of great importance. He urged that the whole system at the Post Office 
headquarters should be revised, that higher salaries should be paid, 
and that greater scientific ability should be secured. With much that 
he said he (the Postmaster-General) agreed. More particularly did he 
agree with what was said regarding the Telegraph Department. On the 
last occasion he said he proposed to have an inquiry into the working of 
the department, and he had now secured the services as members of the 
Committee of Sir A. Williamson, M.P., who would act as chairman, Sir 
W. Plender and Sir C. S. Wilson, formerly Director of Posts and Tele- 
graphs in India. He had asked them to report fully on the organisation, 
finance, management and methods of the department at the earliest 
possible moment. ‘The Committee would have a free hand, and would, 
he thought, command the confidence of the House. 

The motion for the reduction of the vote was rejected. 


figure, in the absence of any Imperial contribution ; but, in the event of 
the contribution amounting to half of the total cost of the maintenance of 
the roads, Sheffield’s contribution should be considered to be covered by 
the grant from Imperial sources. The Committee were also of opinion 
that new construction should be made out of what might be called 
capital outlay by the County Councils, and that that outlay should not 
be taken into account in calculating the actual cost of maintenance. 
There should be no contribution put upon Sheffield in respect to any 
widening that might take place at various points on the proposed route, 


HINCKLEY PROVISIONAL ELECTRIC LIGHTING ORDER. 


Recently a Select Committee of the House of Commons considerel 
the Bill to confirm a Board of Trade Provisional Order for the supply o: 
electric lighting in Hinckley and district. 

Mr. Lewis Cowanp, K.C., on behalf of the promoters (the Midland 
Electric Light & Power Co.) said the Urban Council of Hinckley, having 
given notice of their intention to apply for an order authorising them to 
supply in the district, terms had been agreed upon which safeguarded 
their interests. At the Board of Trade inquiry a clause was agreed upon 
between the Council and the promoters for the protection of Hinckley 
but the order was issued with the agreed clause deleted. 

Mr. TYLpESLeY JONES (on behalf of Hinckley Urban Council) said the 
deleted clause provided, subject to certain conditions, that the electrical 
energy should at all times be supplied from a single sub-station within 
the district for which the low-tension distributing mains should be laid. 
The clause further provided as to purchase by the Council. 

The CHAIRMAN announced that the committee would pass the pre- 
amble of the Bill and insert the clause asked for by the Council and 
agreed to by the promoters. 


The Bill as amended was then ordered to be reported for third reading. 


MOTOR OMNIBUSES AND ROAD MAINTENANCE. 


In the House of Commons last week Mr. Kellaway asked the President 
of the Local Government Board if his attention had been called to the 
rise in the rates in London and the country caused by the destruction of 
the roads by motor omnibus services and other heavy motor vehicles, 
and whether he was considering any steps by which the owners of such 
vehicles would be required to make some contribution towards the cost 
of repairing exceptional damage to the roads. 

In reply, Mr. H. Samuel said it was proposed to ask Parliament to 
appoint a Joint Select Committee to consider the general question of con- 
tributions to road expenses by the owners of motor and trolley omnibus 
services. The question of requiring the owners of heavy meto: vehicles 


to pay a larger contribution than now to the cost of roads was receiving 
the attention of the Treasury, 


L.C.C. TRAMWAYS AND IMPROVEMENTS BILL. 


On Monday a Select Committee of the House of Lords rejected the 
portion of this bill relating to the construction of a double line of tramway 
from the present terminus at. Aldgate along Mansell-street and a single 
loop line around Trinity-square. "This portion had already passed the 
House of Commons. 


Automatic Telephopy.—In the House of Commons on Wednesday 
the Postmaster-General (Mr. H. Hobhouse) stated, in reply to a question, 
that the experiment with automatic telephone equipment at Epsom had 
proved fairly successful. 1t was clear that the automatic system was 
applicable to larger areas, and arrangements had accordingly been made 
to instal automatic exchanges in the following towns: Accrington (700 
lines), Darlington (800 lines), Dudley (500 lines), Grimsby (1,300 lines), 
Newport (1,800 lines), Paisley (1,100 lines), Portsmouth (5,900 lines). 
Stockport (950 lines) and Leeds (6,800 lines). The exchange at Dar- 
lington would be opened in a few weeks’ time. An experimental installa- 
tion of automatic equipment for 65 subscribers’ lines was to be tried at 
Chepstow in order that the suitability of equipment of that type for 
small exchanges might be determined. 

Storage of Celluloid,—The Select Committee of the House of Com- 
mons, Which has been considering the London County Council and Glas- 
gow Corporation Bills, has come to the conclusion that all the clauses 


in the two bills imposing restrictions on the storage of “celluloid 
articles " should be omitted, 


GLASGOW CORPORATION TRAMWAY BILL. 


A Select Committee of the House of Lords (presided over by Lord 
Ribblesdale) has been considering this Bill for some t me. The portion 
relating to the construction of a new tramway down Hamilton Drive, past 
Queen Margaret College, to Byres-road, has been passed, and the 
University authorities have been allowed three months to treat with 
the Corporation. If they elect to remain, the Corporation must 
make them as comfortable as possible, but if they choose to remove, 
the Corporation must buy the college and grounds in their entirety. 
The part of the Bill dealing with the proposal to construct a new bridge 
over the Clyde between Oswald-street and Commerce-street, and for the 


construction of & tramway over the bridge, was next considered and 
finally approved. 
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SHEFFIELD CORPORATION BILL. 


- This Bill has been hefore the Local Legislative Committee of the House 
of Commons for some time, and last week a decision was given on the 
part relating to the running of & service of motor omnibuses along a 
number of routes in connection with existing tramways or in continuation 
of motor routes authorised under the Act of 1907. 

The CHAIRMAN said they had decided that the powers Sheffield sought 
should be granted in respect to route No. l (to Ecclesall), route No. 3 (to 
Worsborough), route No. 6 (to Stocksbridge), and route No. 7 (to 
Grenoside). Route No. 2 (to Swallow's Nest) was not wanted ; in regard 
to route No. 4 (the small branch to Dore Post Office) the evidence did not 
appear strong enough to warrant the granting of the powers sought ; and 
No. 5 route (to Fox House Inn) had already gone. With regard to an 
adequate contribution towards the additional wear and tear of the roads, 
the Committee had come to the conclusion that Sheffield should con. 
tribute 2d. per car-mile, that figure to be subject to revision either bv 
agreement between the parties, or, m the event of failure to agree, by 
arbitration at intervals of three years. The view of the Committee was 
that the Corporation, after the first three years, in the event of arbitration, 
should contribute 50 per cent. of such amount as the arbitrator might 
declare to be the extra cost of the upkeep of the road due to additional 
traffic of motor omnibuses. If any future Imperial grant should amount 
to one-fourth of the total cost of the upkeep, the contribution Sheffield 
should then pay would be one-half of what might be found to be the 


LEGAL INTELLIGENCE. 


an 
Marconi v. Helsby Wireless Telegraph Co. 


The hearing of this case has been continued by Mr. Justice Eve and an 
assessor. , 
For the defence Dr. J. ErsKINE- Mrrray said the object of Marconi’s 
invention was to radiate a slightly damped wave in order to obtain good 
selectivity, that is to sav, in order to make it possible for one station to 
communicate with a second station, while other communications were 
going on in the neighbourhood. A subsidiary object was to put more 
energy in the aerial for each spark than could be put in by directly 
charging the aerial itself. Marconi was not the first to point out the main 
object ; Lodge pointed out the desirability of radiating tran of 
slightly damped waves ; the electrical object of Lodge and Marconi was 
practically the same. Marconi had made a previous invention in 1896, 
but he did not attain the object. The defect of the 1896 Marconi appa- 
ratus was the same as Lodge had pointed out in his lecture, viz., that such 
a wave would affect any acrial that it came across, whether it was tuned 
toitornot. Lodge solved the problem by using antenne which hada low 
damping, or, preferably a low decrement. Marconi took a good radiator, 
coupled it loosely to a persistent oscillator, and instead of allowing 
his radiator to oscillate freely, he kept feeding it wave by wave win 
energy from the primary. He, therefore, radiated from the secondary, 
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from the aerial, à somewhat similar train of waves to that radiated by 
9 v 


Lodge. | It was not absolutely similar but somewhere similar, particu- 
laily as regards the latter part of the train. In the Marconi case the 
secondary wave train grew in amplitude rather slowly at the beginning. If 
Lodge charged his antennæ direct (he was speaking of the earlier figures), 
the amplitude of the radiated wave in his case would be the maximum at 
the beginning. If he used the primary circuit, the amplitude of the waves 
radiated would grow in a somewhat similar manner to the Marconi case ; 
but the growth was more rapid and not continued 80 long. Having com- 
pared the 1896 Marconi with the Lodge and 1900 Marconi apparatus, 
witness said the electrical object of defendants was the same as that 
of Marconi and Lodge, i.e., to send out a long train of slowly damped waves. 
A:siming that Mr. Swinburne's theory of the way in which the Lodge 
apparatus worked was correct, they would still get a short period of charg- 
ing and then a long period of radiation; that was what the Helsby 
Company did. The only difference in cffect between what Mr. Swin- 
burne's theory would lead to and what he (witness) believed actually was 
the case was that in Lodge-Swinburne (if he might call it so) the primary 
consisted of very rapid oscillations, but for a very short space of time 
compared with the long train of secondary emitted waves which followed. 
What he believed represented a Lodge-Helsby working was a short 
primary train of waves and a long secondary train of waves. There were 
two ways of testing whether there was a short or a long primary. The 
spark method, photography, or observations of the spark in a rotating 
mirror, was probably the most direct. "The method of taking the reson- 
ance curve was very satisfactory, if they could be quite sure that they were 
getting their oscillation free from all interference by other oscillations. 
It was a rather difficult method by which to take the oscillation of a 
primary circuit when it was coupled to a large radiating secondary. 
Clearly, the radiation from the secondary was rather apt to come in on 
their wave meter as well as that from the closed primary, which was not 
a good radiator. ‘They could do it by making certain alterations; they 
could put an extra little turn of wire in their primary cireuit; but then 
they were rather apt to upset the conditions to some small extent. For 
finding out what actually happens when & primary was coupled to the 
other he thought the spark method, the photographic mirror method. 
got more directly at the facts. Another interfering factor, besides the 
antenne, was the actual spark itself in the primary. The form of the 
spark was absolutely essential; that was to say, it controlled the decre- 
ment more than any other factor in the circuit, as circuits are ordinarily 
built. The way the Helsby plant worked was to stop the energy in a 
comparatively few swings. The effect of tuning was to increase the 
rapidity of the transference of the energy. He did not agree with Mr. 
Pletts that the amount of energy transferred in each oscillation was 
directly proportional to the coupling; he thought the actual coupling 
probably a variable function, but, as far as he knew, the question had 
not been worked out in detail anywhere. Mr. Pletts’ statement was one 
which would not hold under such rapidly varying circumstances as à 
spark of the quenched nature. He was convinced that the photograph 
he took on the boat at Liverpool showed that they got their energy over 
in somewhere between three and four oscillations ; he observed the 
mirror himself, as well as the photograph, and he noticed a similar number 
of oscillations. He did not (on the ships) attempt to take a resonance 
curve of the primary while it was working coupled to the antenna ; 
uncoupled he had taken it, and he had worked out the decrement ; the 
decrement was one beat, about 0-35 to 0-37, according to the different 
ships, and that gave trains of waves which, if no energy had been taken 
from them, would be from perhaps six to eight complete oscillations before 
they became negligible. He took curve K in the “ Scotia " by shorting 
the Lodge gaps and removing the through charging coil. The coupling 
was about 4 or 5 per cent. ; he liad not actually measured it in one case ; 
it was 2-3 per cent. on the ''* Scotia " and about 2 per cent. on the other. 
One way of obtaining quenching was to loosen the coupling, for the very 
obvious reason that if they had too close a coupling the energy would go 
quickly into the antennw, more than it could radiate, and would therefore 
come back, and there would not be quenching. They must have certain 
couplings and sometimes they had to increase and sometimes to loosen 
it. As a matter of fact, recent experiments showed that there were a large 
number of optimi, best points for coupling—they could couple at 2 per 
cent., at 5 per cent. and at 9 per cent. ; but in between it was bad. He 
had no doubt that curve K showed two humps. In regard to the selec- 
tivity of the apparatus, witness said it was obviously much better from 
curve I than from curve K, that was to say, the Helsby method was 
much more selective than the arrangement. with the gaps shorted. He 
had no doubt that in both the “ Cambria” and the ‘‘ Scotia” the primary 
oscillations came to an end almost before the secondary came to an end. 
Anyone working in wireless would naturally go to 'Tesla for apparatus. 
Lodge's Paper had been accepted by everyone as a very good statement 
of the state of the art—the next best, before Marconi's first patent. 


Cross-examined by Mr. Walter: The installation on the ship was for 
practica] purposes, and the system consisted of an aerial with a wire 
Which went up to the foremast, and by far the greater part of it was 
between the foremast and the aftermast. The only distinction in acrials 
that he should draw would be a distinction between the aerials specitied 
in the 7777 patent, which were all vertical (or more or less vertical), and 
‘therefore had a very large decrement, and an aerial of the type on the 
ship, which had not a very large decrement. ‘The aerial was connected 
electrically to the sea through an auto-transformer of a kind suitable for 
the transformation of rapidly alternating electric currents. The way in 
which energy was received by the aerial was by induction from the 
Primary in the main. Means were provided for the tuning together of 
the Primary and secondary. At the same voltage, a static charge in the 
primary condenser would have greater energy than a static charge in the 
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aerial. They were tuned together so that the energy in one might 
build up the energy in the other. The apparatus he could point to before 
the date of Marconi's 7777 that did anything of the kind was the Tesla 
apparatus. In Dutretet's experiment, if the Oudin resonator were used 
as a Oudin resonator, there would be tuning up. He did not recollect 
at the moment anything else. The sole things on which he relied as show- 
ing the building up of oscillations in a secondary by energy transferred from 
the primary were the documents in Tesla and the document referring 
to the use of the Oudin resonator. The coupling of his primary and 
secondary was comparatively loose—in the neighbourhood of 2 to 5 
per cent. He would not be wrong in suggesting that the nature of the 
coupling, the percentage of the coupling, was material in considering tlie 
speed of the transfer of energy from one circuit to another; but he 
would be wrong in suggesting that the mere increase of coupling would 
accelerate the transfevence of energy, because if he had a short wave train 
there were a series of maximum best couplings, which were separated by 
stretches of coupling which were not so good if the primary had a short 
wave train. During the time that the oscillations were going on in the 
primary, whether the spark-gaps were there or not, the building up of the 
secondary was taking place, or the building up of the oscillations of the 
secondary was taking place, as long as he killed his primary spark before 
that energy began to return. "There was no doubt that, according to 
witness's view, he cut off the oscillations in the primary, and he had got 
enough energy into the secondary by that time for the work he wanted to 
do. He adopted means at that moment to cut off the energy and to 
build up the secondary by the oscillations in the primary. 

Mr. Justice Eve: if the secondary was radiating, would it then come 
back ?—It depended on the rate of radiation. 2E 

Mr. TERRELL: lf you did not quench it you might get Marconi. 

To Mr. Walter: The beneficial object attained was obtaining the 
natural wave of the antennæ and excluding the waste of energy from 
the persistent circuit, the waste of energy in the spark, the antennz had 
then become the persistent circuit, and there was no spark in the antenne. 
In the other method there was a persistent circuit, the primary, in which 
there was a spark that lasted a considerable time and wasted considerable 
energy. His primary circuit did not waste the energy to the same amount 
that the other spark wasted it, the persistent spark. He meant that 
he had improved Marconi by cutting off the oscillations of Marconi when 
he had got it over. It was well known that shock excitation systems 
were 50 per cent. more efficient than any system that had a permanent 
primary. The number of swings was from the photograph; that was 
the source of their information, but they had a check in the fact that it 
could not be more than about seven from the fact that the uncoupled 
primary whose energy was not being wasted would give seven swings. 
The energy in his curve had gone into the secondary, as it was intended 
to do in that particular case. ‘There was probably a little energy left. - 

The AssEssoR: You say you would get a higher spark frequency with 
your quenched spark than without ?—-In general one most generally does. 
In Lepel's system you get up to 10,000 sparks per second. | 

Mr. WALTER: You agree with Mr. Pletts that if you had a double 
wave transmitted you can have an aerial which will take the whole of the 
energy in the two waves ?-—I am afraid it is not a very efficient aerial. 
Each of those waves would be less in energy than if you radiated on a 
single wave. It was not essential that. if he wanted to transfer the energy 
rapidlv, he coupled tightly. The fact was you would find the right 
coupling. If you increased the coupling at times you might make the 
transference of energy less rapid. 1f he took those ship installations and 
coupled them up too tightly the energy would be certainly trans'erred 
to the aerial, but it would come back again. l 

The further hearing has been adjourned until the 13th inst. 


Attorney-General (ex rel. Ilford Gas Co.) v. Ilford Urban Council. 


On Friday Mr. Justice Sargant had again before him the motion in 
this action by which plaintiffs sought an interim injunction to restrain 
defendants from carrying on the business of suppliers of electrical fittings. 

Mr. Mark Romer, K.C. (for plaintiffs), said it was sought first of all to 
restrain the defendants from acting ultra vires in carrying on the business 
of supplying electric light fittings, and so far as regards that branch of the 
notice of motion defendants had given an undertaking not to enter into 
any fresh contracts, and that undertaking, he understood, they were willing 
to continue, Plaintiffs also asked for an injunction until the trial or 
further order to restrain defendants from preferring one class of consumer 
to another unlawfully. The particular preference was a different scale of 
charges for the consumer who used only electricity as against the con- 
sumer who used both gas and electric light. 1n December last defendant 
Council formulated an additional scale which was to apply only to 
premises electrically lighted throughout. In other words they proposed to 
discriminate between those who took all of their light from defendants,and 
that was à discrimination that was clearly ultra vires as decided by his 
lordship in the Long Eaton case, whatever view might be taken on the 
different points that might arise in this case. A certain amount of 
evidence had been filed, and it appeared to him that it was more a matter 
of argument than anything else, and under the circumstances he was not 
sure what course defendants proposed to take. 

Mr. MARTELLI, K.C., for defendants, said that the position they took 
up was that that was really a case for an early trial, and he submitted that 
matters should be allowed to remain as they were until the action could 
be fought out. The new scale of charges came into force in January 
last. "With regard to the supply of electric fittings he said defend. 
ants were quite prepared to continue the undertaking they had given, 
and with regard to the alleged undue preference he should submit 
that such preference was not within the decision of the Long Eaton case. 
The question was whether on the evidence as it stood and on an inter: 
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locutory mation the Court would grant an Injunction? Defendants 


- were prepared to give a new scale whore there was part electric and part 


other lighting, and the evidence they had filed showed that those who took 
the electric supply for the whole of their lighting were much better 
customers than those who lighted only partly by electricity. Take, for 


instance, the public-houses in the district that were lighted wholly by 


electricity. Many were lighted partly by electricity and partly by gas, 
and then there was no certainty of the constancy of the supply. In the 
case of shops, the consumer who had both his shop and residence lighted 
by electricity was & much better customer than the consumer who took 
the electricity for lighting his shop' and lighted his residence with gas. 
They had six or seven ditferent scales, including a flat rate. 
Mr. Justice SagGANT: So the damage done will be that those who use 


both forms of light will have competitors trading on more favourable 
terms ? 


Mr. MARTELLI: Yes. 


Mr. Justice SaRGANT said the question before him was whether the case 
should be argued then upon motion or should go for trial. As the plaintiffs 
were not seeking to restrain an extra charge made to a certain class of 
consumers, but were seeking to restrain defendants from giving facilities 
to others for trading on more favourable terms, he did not think it was a 
case which he ought to try upon interlocutory motion. The case could be 
tried early next sittings. Was the existing undertaking to continue ? 

m MARTELLI said defendants would certainly continue that under- 
taking. 


Mr. Justice SaRGANT said that their pleadings could be delivered before 
the long vacation, there could be mutual discovery and the case could 
then be tried early next sittings. He would accordingly make no order 
on the motion, except that the costs should be costs in the action. 


Petition for Compulsory Licence under Tungsten Lamp Patent. 


On Monday Mr. Justice Warrington heard an application by the 
Robin Electric Lamp Co. (Ltd.) for particulars of the grounds of opposi- 
tion to a petition by that Company for the grant of a compulsory licence. 
The respondents were the British Thomson-Houston Co. (Ltd.) and 
Siemens Bros. Dynamo Works (Ltd.) 

Mr. Cave, K.C, M.P., and Mr. R. Frost appeared for the applicants and 
petitioners; Mr. Walter, K.C., and Mr. J. H. Gray for the British 
''homson-Houston Co. and Mr. Colefax, K.C., and Mr. Hume for Siemens 
Bros. Dynamo Works. 

Mr. (Cave said petitioners were the makers of the Robin electric lamp. 
for which they held a patent. For the manufacture of that lamp they 
required to use a filament of drawn tungsten wire. The respondents (the 
British Thomson-Houston Co. and Siemens Bros. Dynamo Works) owned 
a number of patents for the manufacture of that particular wire, six were 
held by one respondent and three by the other. They had granted 
licences not to manufacture the wire but to manufacture different lamps 
fitted with the wire, and they and their licences had formed themselves 
into an Association called the Tungsten Lamp Association, and by the 
terms under which they were united they fixed the price of the lamp and 
prevented the sale under a certain price. So that they sought to obtain 
a monopoly practically of the lamps fitted with this particular wire. The 
petitioners desired to use the wire, not, of course, to manufacture the 
lamps which the other people made, but to make their own lamps, and 
for that purpose to have the use of the patented wire. Petitioners did 
not desire to lay themselves open to any sort of action for infringement ; 
they had applied to respondents and to their licencees for a supply of the 
wire in question. All but one declined to supply it. One of the respon- 
dents (the British Thomson- Houston (‘o.) had offered to supply the wire 
to petitioners at 125s. per 1,000 ft. One point at the hearing of the 
petition would be whether that was not a wholly unreasonable price, and 
the evidence, so far as petitioners had got it, was that they could buy 
abroad at 40s. per 1,000 ft., instead of 125s. ‘Their evidence was that 
125s. was an unreasonable price, and that they could not profitably 
make their lamp unless they could get a wire at a reasonable price. 
Their petition was for the grant of a licence to make the wire on reasonable 
terms, Respondents opposed the petition on the ground that the reason. 
able requirements of the public were already satisfied, and that they had 
granted licences on reasonable terms to manufacture and sell the patented 
article. Petitioners asked for particulars of the licences and the terms, 
and unless they had those particulars they would not be ready at the trial 
to prove that the licence had been granted on reasonable terms. There- 
fore, they asked for particulars as to the licences granted, as to the alleged 
provision already made for a supply to the public, and as to the manu- 
facturers who already supplied the lamps. 

Mr. WarrER (for the British Thomson- Houston Co.) said he had never 
before heard of any such petition as that. It did not define for which 
one of the nine separate inventions petitioners wanted a licence. They 
applied for a general licence in respect of nine patents, without saving 
which invention did not satisfy the reasonable requirements of the public. 
Before petitioners had established à prima facie case they asked that 
respondents should give the particulars they wanted. They alleged 
that they were to set up as rivals, and they asked for particulars of the 
private business transactions and bargains between respondents and the 
Osram Lamp (o., one of the licencees, and others. 

Mr. Gray also argued that petitioners were not entitled to the particu- 
lars asked for. 

Mr. ConEFAX (for Siemens Bros; Dynamo Works) submitted. that 
petitioners could not succeed and deprecated incurring danger to trade 
by giving the part iculars asked. i 

His LonpsurP said that was a very important application, and if his 
decision had been the reverse of that which it was going to be he would 
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have reserved his judgment. By that soctlon of the Patents Act, 1907, 
under which the application was made, the onus was thrown oh the 
petition to prove to the satisfaction of the Court that the reasonable 
requirements of the publie with reference to the patented invention ha4 
not been satisfied. lt seemed to him that the rules regulating procedure 
in those matters provided for optional delivery on the grounds of opposi- 
tion, if the patentee chose to deliver them for the information of the 
Board of Trade and for no other reason whatever. Petitioners com- 
plained, among other things, that the patentees had made default in 
granting a licence on reasonable terms. If he were right, a complete 
answer to the application was that the ground of opposition was not a 
written proceeding requiring particulars at all. The ground of opposition 
was not a proceeding for the purpose of the rules of the Supreme Court. 
It was never properly before the Court at all. What the Court had to 
deal with was the petition. 1t would be extremely hard upon a patente 
and other persons working a patent under him if he were to be required 
before the petitioner had proved his cas» to the Court, to give such informa- 
tion as that which was asked for by these particulars. For those reasons 


he must refuse the application for particulars with costs, but he gave 
leave to appeal. 


British Columbia Electric Railway Co. (Ltd.) v. Vancouver, 
Victoria & Eastern Railway Co. and others. 


On June 26, the Judicial Committee of the Privy Council (Lords 
Moulton, Parker and Sumner and Sir Geo. Farwell) gave judgment in 
this appeal against an order of the Supreme Court of Canada, The 
respondents were the Vancouver, Victoria and Eastern Railway and 
Navigation Company and others, and the question was whether the Board 
of Railway Commissioners had jurisdiction under secs, 227 and 229 of 
the Railway Act to direct that the appellants should pay part of the costa 
of two bridges over Harris and Hastings-streets, Vancouver City. 

Mr. Upjohn, K.C., Mr. Badwel, K.C., and Mr. W. Gordon-Brown 
appeared in support of the appeal; Mr. A. H. MacNeill, K.C. (specially 
representing the Vancouver Railway), Sir R. Finlay, K.C., Mr. J. 8. Hay 
and Mr. Arthur Page were for respondents, 

Lord MovrToN, who delivered the judgment of the Board, said that 
the appellant railway was referred to in the pleadings as the “ Tramway 
Company,” and it would be convenient to speak of them as such in the 
judgment. They operated electric tramways in Vancouver City under 
an Act of Legislature of that province. They were tramways wholly 
situated within the province of British Columbia and had not heen de- 
clared to be for the general advantage of Canada or for the advantage of 
two or more provinces, so that they had not passed into the domain of 
the Dominion Parliament. The respondent railway company operated 
a railway which had been declared to be worked for the general advantage 
of Canada, and its tracks ran through the City of Vancouver. Part of 
this track ran along the bottom of a valley the sides of which were some- 
what steep and was crossed by four streets. In 1912 the (‘orporation 
authorised (by a by-law) the carrying over the line the four streets by 
bridges so as to avoid the gradients due to the low level of the railway 
track. But that by-law was invalid, as it failed to obtain the requisite 
two-thirds vote on account of the great expense that the construction of 
the viaducts would entail on the Corporation. The Corporation therefore 
applied to the Railway Board fov an order authorising the construction 
of the viaducts and declaring the respective proportions in which the 
costs of the bridges ahould be borne by the railway company and the 
Corporation, and the tramway company were made a party, it being 
pointed out that the proposed construction would affect them also, The 
Railway Board granted the application and apportioned the costs. The 
tramway company appealed from the order so far as it directed that they 
should contribute to the cost of the construction of the Harris-street and 
the Hastings-street bridges on the ground that the Railway Board had 
no jurisdiction, as it was a matter of local improvement which concerned 
only the Corporation and the railway company. The appeal was (by a 
majority) dismissed, and leave was then obtained to appeal further. 

Their Lordships could find nothing in secs. 227 and 229 of the Railway 
Act which gave the Railway Board jurisdiction to deal with a matter 
invoiving simply a street. improvement, even though appellants would 
he efit by such improvement. "They would humbly advise His Majesty 
that the appeal should be allowed with costs. 


4 Y 


Workmen's Compensation. 


At Accrington County Court recenily Judge Sturges approved of & 
settlement of £125 in commutation of the claim of James John Linsley, 
an electrical wireman of Accrington, who whilst in the employ of Mr. 


Arthur M. Cramp, electrical engineer, of Haslingden, met with an injury 
which resulted in the loss of one eye. 


Godírey v. Cox. d 


In this case, in which judgment was given in May by Mr. Muir Mae- 
kenzie, Official Referee, counsel receatly applied to have the judg- 
ment varied so far as the order for the payment of costs was concerned. 
The parties had agreed, as there seemed to have been a mistake. 

The Referee refused to alter his decision, There had been no slip or 


error as suggested, and if it was thought there had been an error it would 
be for the Divisional Court to correct it, 


Winding-up Order, —On Tuesday Mr. Justice Astbury made an order, 
on the petition of Messrs. Walter Laurence & Son, for the compulsory 
winding-up of the Consolidated Diesel Engine Manufacturers, Ltd. Sir 
W. B. Peat has been appointed manager of the business, 
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RELIEVING THE RATES. 


An eterval topic at I.M.E.A. Conventions, and even at 
municipal tramway meetings, is that which may be summed 
up in a sentence—relieving the rates. . The recent assembly 
of municipal electrical engineers at Birmingham was no 
exception to the rule, and chairmen of committees seized 
upon every available chance to hold forth upon the iniquity 


-of the proceeding. Of late years some of the chief engi- 
neers, having a business instinct over and above their abili- 


ties as technical controllers of the undertaking, have suc- 
ceeded in getting the accounts into their own hands. They 
have then been able to arrange that all surplus has been 
allocated to the improvement of the undertaking after the 
necessary pavments of interest, redemption of capital, &c., 


were made. The example of these engineers and managers 
has had a stimulating effect upon other municipal under- 


takings, and gradually the need for conducting electricity 
departments upon strictly commercial lines is being recog- 
nised. In many cases, however, the engincer is unable to 
*hake off the thraldom of the borough accountant, or even 
when he can do that he is helpless when a resolution of the 
Council decides that the electricity department shall con- 


tribute its quotum to the “ relief of the rates." General 


sympathy is felt for those managers of municipal electricity 


. undertakings who are in this predicament and are gamely 
Carrying on a fight for the improvement of the department. 


Two very valuable suggestions were made at the Convention, 
one by Mr. A. Huau SEABROOK and the other by Mr. J. W. 


. BEAUCHAMP, and both were tantamount to the sam» thing. 
: Mr. SEABROOK proposed that profits on the sales and deve- 
‘lopment department should be put into a fund for the 


| 
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extension of the servico within the area. Mr. BEAUCHAMP 
expressed the opinion that all surplus on the undertaking 
should b» allocated to what he appropriately termed “ an 
electrical assot.” As an example he selected more generous 
street lighting. Both these engineers are typical of the 
newer spirit at present beginning to pervade municipal 
electricity supply. and both have active commercial and 
developm?nt departments which are doing an immense 
amount of good for the extension of the electric service. 
Their views upon this matter are, therefore, welcome and 
worthy of earnest consideration. We should like to see 
them carried into practical effect wherever possible. 

One thing might be done to give publicity to those under- 
takings which are still unable to keep their surplus away 
from the fund for the relief of the rates. Their accounts are 
published regularly, and these show exactly what is done 
with the profits of the undertaking. A black-list might be 
prepared from these records and issued at certain intervals 
to lay emphasis upon a proceeding which must hamper 
the progress of municipal electricity supply just so long as 
it is continued. Some consolation may b2 found in the 
fact that the subject is being constantly ventilated, and as 
many engincers as will take the trouble are, almost without 
exception, succeeding in checking this iniquitous practice. 
There is, therefore, less and less excuse for those who are 
content to continua in a policy of laissez-faire in so impor- 
tant a matter. 


— * Te uin cL Ee mb Ee ui z — -—. 


Reconstruction Scheme at Alliance (U.8.A.)—A remark- 
able reconstruction scheme has just been carried out at Alliance, 
Ohio, U.S.A., which involved the reconstruction and re-arrange- 
ment of a 1,750 kw. generating plant, with a total service 
interruption of only two hours. Jn addition to the erection of 
a new building measuring 95 ft. by 110 ft. overall, the old 
generating and switchboard equipment was all moved and a 
1,250 k.v.a. turbine unit added. In July, 1911, contracts were 
accepted for two 350 H.P. boilers, two automatic stokers, a 
condenser and cooling tower; a 500 kw. 2,300-volt Curtis 
turbine had, prior to this time, been operated as a non-con- 
densing machine. The work of reconstruction was started in 
August and involved the removal to new foundations of a 
150 kw. set. About January, 1912, however, the undertaking 
changed hands and work was temporarily suspended. The 
new management took on so much more business during the 
year that at the beginning of 1913 further plant was required. 
The original plans were then altered and work was recommenced. 
These plans involved considerable difficulties, but they were 
overcome without the supply being interrupted more than two 
hours early one Sunday morning. The complete plant now 
consists of a 1,250 k.v.a. unit, a 500 kw. unit and two 150 kw. 
units, These latter are only used on Sundays and holidays, 
when the load is very light. 
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BUSINESS NOTICES. 


Prices of Wires and Cables.—The companies and firms who are 
members of the Cable Makers! Association announce that, owing to 
the fall in the market price of materials, they are enabled to make a 
reduction in the prices of their rubber insulated wires and cable3. 

The existing prices will, therefore, be subject to the following discounts: 
Association grades, 2,500 megohm, 600 megohm, 300 megohm, 600 volt 


; C.M. A. and Association pure india rubber flexibles, 334, 15 and 10 per 


cent. ; and pure india rubber wires and cables, 10, 15 and 10 per cent. 
The non-association class is subject to discounts of 10, 15 and 10 per cent. 

In regard to the Henley wiring system, W. T. Henley's Telegraph Works 
Co. state that their price list No. 81 (September, 1913) will be subject to 
the following trade discounts: Cables 40 and accessories (except grade 1 
fuse boards, which are net) 33} per cent. ‘The prices of solid rubber 
sheathed cables are also subject to discounts of 171, 15 and 10 per cent. 
off the company's list of October, 1913. 


The British Insulated & Helsby Cables (Ltd.) have appointed Mr. 
G. E. Mason manager of the new branch which they are about to open 


. in Leeds in the imme iate future. 


Messrs. Drake & Gorham (Ltd.) inform us that they have accepted 
the sole agency for Lancashire and Cheshire for commercial electrics 


-for Edison Accumulators (Ltd.), having taken over the services of 


Mr. T. H. Rigg of the Edison Company as departmental manager. 

The address of the Birmingham branch of Messrs. Johnson & 
Phillips has been changed from 187 to 203, Corporation-street. 

Harry C. Barlow and Harold A. Jackson (tracing as H. C. Barlow 
& Co.), electrical engincers, 52, Chapel-street, Salford, have dissolved 
partnership. Debts by Mr. Barlow, who continues as H. C. Barlow 
& Co. 


Patent Development.— Thc proprictor of patent. No. 16,195 of 1911 
for * Electric Incandescent Lamp," desires to dispose of same or to 
grant licences. Applications to Messrs. G. F. Redfern & Co., patent 
agents, 15, South-street, Finsbury, London, E.C. 

Restoration of Lapsed Patent.—On July 1 an order was made 
restoring Letters Patent granted to Fredk. H. Tidman for “ Im- 
provem nt: in Telegraph Poles," No. 4,030/1903, dated July 9, 1997. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The discharge of John W. Garsden, formerly trading as electrical 
engineer at 24, Preston New-road, Blackburn, has been granted, 
subject to à month's suspension. 

'The Diesel Engine Co. (Ltd.) is being wound up voluntarily and 
Sir Wm. B. Peat, 11, Ironmonger-lane, London, E.C., has been 
appointed liquidator. Claims to Sir Wm. B. Peat by Aug. 5. A 
meeting of creditors will be heldat 11, Ironmonzger-lane, London, 
E.C., on July 16. 

A mecting of creditors of the British Power Co. (Ltd.) will be held 
on July 9 at 34, Coleman-street, London, E.C. 

| Claims against the Kent Electric Power Synd. (Ltd.) are to be 
sent by July 11 to Mr. F. A. H. Walker, 24, Railway-street, Chatham. 

The Uitenhage Electric Light & Power Co. (Ltd.) is being wound 
up voluntarily, and Mr. E. West, 714, Queen Victoria-street, London, 
E.C., has been appointed liquidator. A meeting of creditors will 
be held at that address on July 13. Claims to Mr. West. 

No Cell (Ltd.) is being wound up voluntarily and Mr. A. H. 
Partridge, 2, Gresham. buildings, London, E.C., his been appointed 
liquidator. A mecting of creditors will take place at 2, Gresham. 
bldgs, on July 16, 

Th: Pump & Power Co. (Ltd.) is being wound up voluntarily and 
Mr. L. R. Sankey, 5, Colemin-street, London, E.C., hys been ap- 
pointed liquidator. A meeting of creditors will take place at 5, Cole- 
man-street, E.C., on July 14. 

A meeting to receive an account of the winding up of th» Cam- 
bridge Electric Tramways Synd. (Ltd.) will take place on Aug 8 at 66, 
Victoria-strect, London, S.W. 
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ELECTRICITY SUPPLY. 


HULTIQQALIHLLUMLLUAILALIHILIRLIH AI C ILICE 
EXTENSIONS. 
Bermondsey (London).—' The Electricity Committee propose to 
obtain a loan of £500 for meters and £1,500 for mains. 
Dublin.—An inquiry was held on Tuesday into the application of 
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' the Corporation to borrow £77,800 for extensions of the electricity 
“undertaking and £5,000 for the conversion of gas lamps to electric 


lighting. 

Fulham (London).—The Borough Council have decided to borrow 
another £5,000 from the London County Council for extensions of 
the electricity undertakinz. 


Hornsey.—An unopposed inquiry was held last week into the 
application of the Council for sanction to borrow £13,744 for ac- 
quiring a site for and equipping a sub-station at Muswell Hill. 


Lurgan.—At the last meeting of the Counzil the agree nent for 
the purchase of the local gas works was sealed. 

The chairman (Mr. J. Mchaffy, J.P.) said that as there was a strong 
fecling in town that the purchase of the gas works would do away with 
the electric lighting scheme he might state that that was not the case, 
for they felt that with the acquisition of the gas works they would be able 
to supply electricity cheaper than if they had proceeded with their 
original scheme. 

Manchester.— An unopposed inquiry was held on Tuesday into the 
application of the Corporation for sanction to borrow £68,000 for 
extensions of the electricity undertaking. 

In the course of the proceedings the inspector (Mr. H. Ross Hovrer) 
put some questions relative to an item of £10,000 for the hire of electric 
motors, and expressed the opinion that in view of the magnitude of th> 
undertaking, Manchester might have been expected to copy small: 
authorities, who provided all those things out of revenue. 

The Deputy Town Clerk (Mr. P. M. HEATH) replied that oth2 
authorities did not contribute to the relief of the rates to the same exten: 
as Manchester. In the last 20 vears the electricity department hal 
contributed £179,185 towards relief of rates. 

The Inspector: ‘If you borrow money for the relief of the rat» 
that money has to be paid back plus interest. The relief of rates, there- 
fore, becomes rather a burden, I should think." When other local 
authorities borrowed money for electric motors they did it merely a3 a 
start to their undertakings. When was Manchester going to stop the 
borrowing ? There could be no object whatever in borrowing money 
year after year for that purpose. 

Mr. DaaNALL (chairman of the Electrical Committee) observed that 
they always thought it was a necessary process to go to the L.G. Board 
for the money for that purpose. The Committee would, however, 
take the Inspector’s remarks into careful consideration. 

The D EPuTY Town CLERK explained that those motors were needed by 
small power users who did not provide their own motors and who were 
charged at such a rato that besides getting back all they borrowed for the 
purpose within the period over which the loan extended, the Corporation 
were able to keep the motors in a high state of efficiency. At the end of 
the loan period they thus had motors which were entirely freo from debt 
and which were capable of working for years to come and of earning 
substantial revenue. The Corporation supplied 14,000 consumers, who 
were the backbone of Manchester and they could not do without them. 

The Ixspecior said that even in Manchester the electrical industry 
was still in its infancy, and subject to enormous charges. Such plant 
was peculiarly liable to become obsolete within a short time. Proper 
provision should be made to meet emergencies, and so keep pace with the 
progress of the industry. He knew of no electrical undertaking which 
could afford to contribute to the relief of the rates under those circum- 
stances. Of course, that was a national, not a parochial, question. It 
benefited the whole community to have power supplied cheaply. 

Mr. DaAGNALL said the difficulty would be to convince the City Council 
that their present policy was wrong. 

'l'he other items in the scheme were then investigated, and the inquiry 
closed. à; l 
Oldham.—At the lest meeting of the Corporation the chairman of 
the Electricity Committee (Councillor C. Hardman) referred to the 
continued illness of the clectrical engineer (Mr. Newington), and said 
every member of that Council would sympathise with the family of 
Mr. Newington. In consequence of Mr. Newington’s illness, and 
also in consequence of the continual demand for electrical energy, 
the Committee had had to call in Mr. R. Blackmore, of Stalybridge, 
and as a result of his report the Committee asked for permission to 
borrow £10,000 for further extensions to the works. 

Mr. HARDMAN said they might not need more than £30,000, but it was 
customary to ask for enough. They had had an increase of 500kw., 
which would bring the total up to 5,984 kw. Before Christmas of next 
year they had undertaken to give an extra 1,000 kw., and they expected 
a natural increase of a further 200 kw., so that in the year 1915-16 they 
would have to supply 7,480 kw. At Greenhill they had 5,180 kw. of plant; 
they were just adding 2,000 kw. | Their idea was that they should put in at 
Rhodes Bank a number of batteries so that during the daytime, when the 
old machines were not engaged, they could charge the batteries, and at 
night-time supply from those batteries. They could also use from them on 
Sundays, and thus minimise Sunday labour as much as possible. They 
proposed to put in water-tube boilers (each with a capacity of 50,000 lb.) 
at Greenhill, also cooling towers. 
After discussion the minutes were approved. | 
Poplar (London).—''he London County Council have been asked 
t» sanction the following leans :— 
£1,000 for purchase of site of coal conveyor wharf, £2,700 for generating 
station extension, £4,300 for mains, and £2,500 for new distributors, Åc. 

Redditch.— An inquiry was held last week into the application of 
the Council for sanction to borrow a further sum of £18,000 for the 
electricity undertaking. | 

The clerk (Mr. G. W. HoBsoN) stated the existing loans amounted to 
£32,093, and the total indebtedness of the town was £66,359. They were 
running at present without spare plant. He gave particulars of the 
existing undertaking. A report had been prepared by Messrs. Handcock 
& Dykes and the Council had adopted it with one exception, The firm 
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recommended the adoption of a three-phase scheme. To re-wind all the 
motors in Redditch to meet the alterations from the one-phase scheme 
would cost £10,000, which the works manager said was a commercial 
impossibility. None of the manufacturers in the town had made com. 
plaints of the single-phase system. 

Mr. Hanpcock (Messrs. Handcock & Dykes), consulting electrica] 
engineer, pointed out the urgency of providing further plant and said that 
in the event of a breakdown the industries of Redditch would be para- 
lysed. 
The Inspector (Mr. T. C. Ekin) adjourned the inquiry for further 

rticulars to be supplied him by the works manager (Mr. R. C. Mayne), 
but intimated that in the meantime tenders could be obtained. 


Sheffield.— Mains are to be extended in various parts of the city 


| at a cost of £1,216. 


The general manager of the electricity works (Mr. S. E. Fedden) has 
been instructed to replace the whole of the power and lighting distribu- 
tion boards at Neepsend and Sheaf-strect stations with boards of the 
pattern approved by the Home Office at a cost of £503. 

The Council are recommended to have electric cooking apparatus in- 
stalled at Winter-strcet Hospital. 

Shoreditch (London).— The Electric Lighting Committee has 
applied to the London County Council for their carly sanction to a 
loan to cover the estimated cost of the extension of the Whiston- 
street station and the installation of additional ‘generating plant 


thercin. 
GENERAL. 


Ammanford.— The Council have decided to enter into negotiations 
with Mr. Wm. Herbert for the purchase of the local electricity works. 

Bath.— The Electric Lighting Committee recommend that thc 
salary of the city electrical engineer (Mr. F. Teague) be increased 
from £550 to £600 pcr annum. 

Brighton.—At the meeting of the Council last week the salaries of 
some members of the staff of the electricity works were increased, 
including that of Mr. Claughton, assistant engineer, from £350 to 
£375, with another £25 in 12 months; and that of Mr. T. Henwood, 
mains engineer, from £205 to £220, rising to £250. 

City of London.— The Strects Committee have reported to the City 
Corporation that it would be inexpedient to exercise the powers of 
purchasing the undertakings of the City of London Electric Lighting 
Co. and the Charing Cross, West End & City Electricity Supply 
Co., either this year or next. 

Criceieth.— The Urban Council have given notice to Lleyn Rural 
Council that they intend to apply for a provisional electric lighting 
order for the parishes of Penllyn and Llanystumdwy. 

Croydon.—As there are only 136 consumers of the electricity 
department taking current on the maximum demand system notice 
is to be served on them notifying that after the September quarter 
they will be charged a uniform rate of 33d. per unit. 

Ely.—The Board of Trade recently decided not to grant the 
application of the Ely Gas & Electricity Co. for a provisional order. 

In the letter to the Clerk communicating the Board's decision it was 
stated that “ Mr. Burns would be pleased to have an opportunity of 
discussing with you the question of electricity supply for Ely, if you can 
arrange to call at this office for the purpose. He suggests Friday, the 
26th inst., at 11:30, as a convenient time, and I should be glad to learn 
whether that would suit you.” The chairman of the Council (Mr. W. 
Cutlack, J.P.) reported at the last meeting that he had had an interview 
with Mr. Burns which was strictly private. 

The local Gas Company will renew their application for a provisional 
order next year. 

Irlam.—The Council have received notice from the Lancashire 
Electric Power Co. of intention to apply for a provisional electric 
lighting order. 

Newtown (Montgomery).—The Council have been notified by Mr. 
J. H. Edwards that he will apply for a provisional electric lighting 
order for the district. 

Swansea,— Negotiations are proceeding between the Electric 
Lighting and Tramways Committee and the Great Western Railway 
Co. as to a supply of electrical energy for charging accumulators in 
connection with electric signalling. | 

Torpoint.—The Council have renewed their contract with the 
promoters of the local electric light company, and it is probable that 
the electricity scheme will now be carried out. 

Tunbridge Wells.—The Corporation have decided to apply to the 
Board of Trade for a provisional order to authorise the extension of 
the area for supplying electrical energy for public and private pur- 
poses to a radius of three miles beyond the borough boundary. 

Wigan.—The Corporation have decided it is necessary for the 
electrical engineer to devote the whole of his time to the work of the 
undertaking, and as from August 1 Mr. James Slevin will be borough 
electrical engineer (instead of borough clectrical and tramways 
engineer) at £400 per annum, with housc, coal and light as hitherto. 


LIGHTING NOTES. . ^ '"' 


Barrack Lighting.— The contract for the electric lighting of the 
new Redford Barracks, Edinburgh, has been let to Messrs, Lowdon 
Bros. & Co. The whole of thc building will be wired. 


Edinburgh.--The Electric Lighting Committee have asked the 
electrical engineer (Mr. F. A. Newington) to report as to the electric 
lighting of the common stairs. 

Hammersmith (London).—The footpath leading from Bloem- 
fontein-road to Ducane-road is to be lighted electrically and over- 
head wires and bracket lanterns are to be fixed by the Electricity 
department at a cost of £150, the supply of current and annual main- 
tenance being £2. 3s. 6d. per lamp. I 

The Council are recommended to alter, as from July 1, the charge for 
the supply of current to and maintenance of public electric lamps in side 
strects to £2, 7s. per lamp per annum. This charge, plus the annual 
charge for redemption of capital, will amount to £2. 14s. per lamp, 
against the present charge for gas lamps of £2. 14s. ld. 

The Electricity Committee also recommend the conversion from gas to 
incandescent. electric lamps of 70 lamps in various streets at a cost of 
£227. In cases in which consumors wire their premises at their own 
expense, and such wiring is, in the opinion of the electrical engineer, 
satisfactory, the Electricity Committee propose to allow such consumers 
a reduction of 5s. per annum off the existing annual hiring charge in 
respect of each lantern subsequently hired from the Council in connection 
with the wired premises. 

Morecambe.— The electrical engineer (Mr. A. W. Annetts) has been 
instructed to prepare a scheme for the electrical illumination of the 
front during the fishing festival in the carly part of September. 

Salford.—' The Tramways Committce has granted the application 
of the Swinton and Pendlebury Urban Council for the arrangement 
for the fittings of the Barrow system of public lighting, to be fixed 
to the tramway standards for five years. — 

Village Lighting.—Coxhoe Parish Council have been informed by 
the owners of East Hetton Colliery that they are willing to light the 
streets and roads in the district by clectricity on the same terms as 
Trimdon Parish Council were to pay for the supply of power from 
Trimdon Grange. It is thought that the colliery company may 
light East Hetton village, and the local Electric Power Company 
Coxhoe and Quarrington Hill. 

Crook Ratepayers’ Association have been in negotiation with the 
Newcastle-upon-Tyne Electric Supply Co. in regard to the electric 
lighting of the district. 

The company is willing to lay a cable to Crook, free of cost, and th 
Council will now deal with the question. For some years Messrs. Pease 
and Partners have, by arrangement with the Council, been supplying 
current for the electric lighting of the Peases Wet, Billy Row, Mount 
Pleasant and Sunniside districts. The firm are now gradually installing 
the electric light in all their officials’ houses, and no doubt this method 
will eventually apply to the other class of houses as well. 

Wimbledon.— The borough electrical engincer (Mr. H. Tomlinson 
Lec) has been instructed to prepare a scheme for centre span lighting 
n Hartfield- road. 


POWER AND HEATING. 


Dock Cranes.—Considerable improvements are to be carried out 
at the Gladstone Dock, Liverpool, by the Mersey Docks and Harbour 
Board, including the erection of 12 electric discharging cranes on the 
dock side of the shed and 10 electric loading cranes on the road side. 
The final consideration of the scheme has been postponed until the 
next meeting of the board. 


Electricity in Petroleum Works.—At the recent meeting of the 
Spies Petroleum Co. (Ltd.), Mr. J. Annan Bryce, M.P., stated that 
the completion of their electric station had been delayed by non- 
delivery of material. They could only order from the ordinary 
sources in Russia. If they ordered outside they had to pay 100 per 
cent. import duty. 

It would be madness to work their business on the basis of paying 100 
per cent. import duty. That difficulty they had had in obtaining the 
delivery of materials had applied to all other industries in Russia, Every 
industry in Russia had been hampered by it, and so bad had it been that 
representations had been made to the Government to withdraw the im- 
port duty on iron in order that there might be a chance of obtaining de- 
livery from outside. People were willing to pay the higher price de. 
manded by Russian producers so long as they could get delivery, but. not 
being able to get deliveries in consequence of the enormous pressure of 
business, they had been pressing the Government to withdraw the import 
duty temporarily, but they had refused to do so. Their installation was 
now in partial operation, and the us: of the power was being gradually 
extended over their fields. But the transference from one source of 
power to another overa large sphere of operations was necessarily a some. 
what slow process, and the full benefit of the change might therefore not 
be reaped for some time. They were having numerous applications from 
other producers for the supply both of power and of light, 
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Nickel Co. on Monday, the chairman (Sir A. Mond, M.P.) said the 
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Hydro-electric Works in Canada.—At the meeting of the Mond 


Melbourne Harbour Trust have carried out a good part of their exten. 
Rive programmo of lighting improvement at the piers, wharves, docks 
and sheds, as well as the navigation lights in the river. The total cost 
will be over £5,300. Electric current is supplied by the Victorian Rail- 
ways Department. Similar installations have been made at the Williams. 
town picrs, current being supplied from the State shipbuilding yards, 
For the Port Melbourne piers the municipal Council will supply the light, 
The Footscray swing bridge is operated electrically by power supplied 
by the local Council, which also provides the current for wharf lighting. 

The projected line of electric tramways from Princes Bridge, Mel. 
bourne, through South Melbourne to Middle Park, has been decided 


upon, and South Melbourne Council is raising a loan of £64,000 for the 
work, 


Lorne Power Co. was an undertaking in which they held all the shares. 

CC he company was formed for taking over and developing water-powers 
in Canada in connection with their business. They were very successful 
with the first water-power they took up, the capacity of which they had 
since increased, but the extension of their mines and the extension of their 
smelting plant demanded more electric power. They therefore decided, 
when he was in Canada last time, to survey and to endeavour to obtain 
the right to use a water-power on the Spanish river, not very far away 
from their other water-power, but on quite a different system. On that 
water-power they had obtained rights, and their staff in Canada was 
engaged in making the necessary retaining walls and other altcrations 
to enable them to instal turbines and electric plant. 

Richmond.—Last week demonstrations of electric cooking were 
given by the Richmond (Surrey) Electric Light & Power Co. at their 
showrooms in the Quadrant. A number of persons, including many 
ladies, visited the electric kitchen. Electric current for cooking is 
now supplied at 12d. per unit. 


TRACTION NOTES. 


TRAMWAYS AND LIGHT RAILWAYS. 
Glasgow.— In order to mark the completion of the 20th year of 
working of the Corporation tramways 104 tramwaymen,who have bzen 


in the service during the whole of that period, have been presented 
with silver badges, 


The Commonwealth Electric Supply Co. is duplicating its plant at 
Rochester (Victoria). 

Northcote (Victoria) Council recently decided to instruct the City 
Surveyor to prepare plans and estimates for electricity works estimated 
to cost £6,000, 

Ferntree Gully (Victoria) Shire Council have asked. the Railways 
Commissioners to extend the electric suburban lines to Ferntree Gully. 

Port Kembla Land & Building Co., who have secured from the Electro- 
lytic Co. a supply of electricity for retailing about the port, have applied 
to Wollongong Council for permission to extend wires and erect poles ; 
and they have also proposed a street-lighting contract. 

The Tasmanian Government has taken over the electrical portion of the 
Hydro- Electric Power & Metallurgical Co.’s undertaking. 
portion of the construction work has been done. The power house is 
erected, and the whole of the plant and cables are ready for shipment by 
the makers, It is practically certain that by this time next year the 
plant (85,000 n.r.) will be working. 

A deputation from Toowoomba (Queensland) Council has asked the 
Acting- Premier to introduce legislation next session to enable. Messrs. 
Cowlishaw Bros. to instal the rail-less trolley-car system in ‘Toowoomba. 
The firm is prepared to spend £40,000 on the venture. The Cabinet will 
consider the matter. 

Shepparton (Victoria) Urban Water Trust is considering a proposal 
from the Provincial Electric Development Co. to punip the town's water 
supply from the Goulburn river, for £500 per annum, to a masimum of 
90,000,000 gallons, and 11d. per 1,000 gallons for any further quantity. 

Brighton is the first Melbourne suburb to be supplied with an auto- 
matic telephone exchange, and this was recently opened. The cost was 
£15,300. Other suburban exchanges are being converted, 

“The Commonwealth Engineer” says an Order in Council for tlie 
supply of electricity in Dimbosla (Victoria) has been approved. 

Oamaru (N.Z.) Council have decided to borrow £30,000 for the erection 
of electricity works. l 

Ulverstone (Tasmania) ratepayers have decided in favour of borrowing 
£1,500 for electricity supply purposes. | 

Mr. John Onus has undertaken the electric lighting of Windsor (N.S.W,) 
for £150 per annum (40 lamps of 100 c.p. and 13 of 50 c.p.), with the right 
to supply private consumers at 7d. per unit. 

Mr. W. Corin, electrical engineer of the N.S.W. public works depart- 
ment, recommends a systematic investigation of the State's water: power 
sources, and advises the erection. of a power house on the southern 
coalfields. 

The N.Z. Government has not yet arrived at a definite conclusion in 
regard to the sale of power from the Lake Coleridge hydro-electric station. 
Christchurch municipality want to have the sole handling of the power 
within their boundaries and also to supply to surrounding municipalities, 
but the Government desire to contract direct with some of the larget 


FOREIGN NOTES. 


Arzentina.— The * Review of the River Plate” says the Muni- 
cipality of Dean Funes (Cordoba) have decided to establish electricity 
supply works. 


Residents of Lincoln and Vedia (Buenos Ayres) arc having plans pro- 
pared for electricity works. 


A large pro- 


Councillor Kirkland., convener of the Tramways Committee. who made 
the presentation, said that in July, 1804, when the tramways were taken 
over by the Corporation, there were 538 conductors and drivers employed, 
while at present there were 3,200 motormen and conductors in the service. 

London County Council.—On Tuesday the postponed recommenda- 
tion of the Highways Committee to expend £25,000 on the construction 
of authorised tramways in Hi zh-street and East-hill, Wandsworth, 
was agreed to. 

Running Arrangements.—It was agreed that an agreement be entered 
into with Bexley Urban Council for through. running. arrangements 
between London and Bexley. ‘The fare charged is 8d. return 

Moving Stairways. -Owinv to the success of the new moving 
stairways at the Charing Cross and Oxford-cireus stations, schemes 
for the construction of additional stairways are being prepared. 

The Metropolitan and Waterloo lines will be connected at Baker-street 
in about three months, and other moving stairways ave contemplated 
at Oxford-circus (to connect with the Central London Railway), She p- 
herd's Bush, the Bank, and Piccadilly-circus, 

RAILLESS. 

Hove.— The Lighting Committee is making arrangements for the 
supply of current at 550 volts to the Cedes Electric Traction Co. free 
of charge for the experimental trackless trolley route. 


TELEGRAPH NOTES. 

Radiotelegraph Notes.—The Governor-General of French West 
Mrica has recently informed the French Minister for the Colonics 
that experiments in the transmission of press news from the Eiffel 
Tower (Paris) wircless station to stations in West Africa have given 
interesting results. Messages from Paris have been received satis- 
factorily at Rusisque, near Dakar (4.200 km. =2,604 miles), at Port 
Etienne, Cap Blane (3,500 kin. ==2,170 miles), and at Atar, Morocco 
(3,200 kin, == 1,984 miles). 

A British submarine of the E class (constructed at Messrs, Vickers’ 
‘Barrow Works) is the first vessel of this character to carry a wireless 
installation, which is for use on the vessel when above water. 


TTT TOTT 
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ul 
- Australasia.— The South Dandenong (Victoria) Electric Lighting 
(o. has obtained from Dandenong Council an electric supply 
conces jion. 
Sir Alexander Peacock, the Victorian Minister for Labour, who is 
desirous that the most complete system for preventing accidents in lifts 
eshould be enforced, has requested Prof. Payne, Melbourne University, 
Mr. W. Stone (electrical engineer of the railway department) and My. 
IL R. Harper (electrical engineer to Melbourne Council) to report on the 
merits of all the mechanical appliances in use on lifts. 
Messrs. Isles, Love & Co., have applied to Windsor (Queensland) 
Council for consent to an order-in-council for a large part of the district. 
The Corporation of Wellington (N.Z.) is about to submit to the rate- 
payers proposals for loans amounting to about. £310,000 fo* the construc. 
tion of a traffic tunnel (£70,000), the extension and improvement of 
-tramway system (£118,803), anl othe: works. 
Launceston (Tasmania) Municipal Council have decided to extend and 
duplicate the existing tramway line at a cost of £60,000, 
'l'he Australian Mining Standard " says Mr. Badger, gencral manager 
of the Brisbane ‘Tramways Co., has gone to the United States to purchase 
further plant for a new power house. 


——— 


WT 
THU 


Caili. —À report from Antofagasta says an important copper pro- 
ducing establishment is being erected at Chuquicamata. The elec- 
tricity generating plant for supplying current to this establishment 


(which is expected to produce 5,000 tons of pure copper per month) 
will be erected at Tocopilla. 


—— 


China.—A consular report from Chinkiang states that an electric 
light installation has been established at Yangehou, an important 
city about 20 miles from the port of Chinkiang. The second-hand 
plant was brought from Soochow, where it was previously used. 

A report from Wuchow states that the electricity works at that place 
remain in statu quo, the machinery being still unpacked. At Nanning 
an clectric lighting scheme has been sanctioned and is being undertaken 
by a British firm. 

A report from Foochow says the electricity works were extended during 
1913. The undertaking, which is run by three Chinese brothers, is a financial 
success. The same charges are made for current. for public and private 
lighting. and the authorities prefer Chinese promoters to have the con- 
cession on these terms to obtaining a foreign loan for capital expenditure. 

Colombia.—The Canadian Trade Commissioner reports that elec- 
trical material is imported from the United Kingdom and the United 
States. 


This trade is likely to be an increasing one, owing to the expansion of 


u 


Js 
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the mining industry and tho increase in electric lighting plants. The 
increase in imports of this material in 1912 over the previous year was 
about £15,000. 

Constantinople.—The Société Anonyme de Tramways ct Electricite 
de Constantinople has been formed at Brussels with a capital of 
18,000,000 francs for acquiring the Constantinople Tramway, and 
for establishing electricity supply works, &c. 

The founders are the prominent banks of Belgium, Germany, France, 
Austria and Switzerland. M. Heineman, of Brussels, is chairman of the 
new company. 


Danish West Indies.— The first annual report of the Danish West 
India Co. (which was formed for carrying out harbour improvements 
at St. Thomas) states that the work is in hand. 

A quay front about 750 metres (nearly 4 mile) long, a breakwater 
about 130 metres long, and a ships’ basin with a depth of 9-5 metres are 
to be constructed and the necessary material for the work has already 
bean shipped. ‘The works include a coal depot with cranes, electric plant, 
&c. Tho electric power station and plant were completed in January. 


- Dominican Republic.—A consular report for 1913 states that little 
wits done in the way of municipal improvements in the capital (San 
Doaminzo), but it is hoped during 1914 to instal new electricity 
sup oly plant. 

At Puerto Plata the new electric light plant has been completed and 
current will be transmitted to Santiago. This plant, however, is in- 
tended to be merely auxiliary to the central power station which is to 
be erected at Santiago, and which is to supply light and power to Puerto 
Plata, La Vega, Moca and San Francisco de Macoris. Owing to recent 
political troubles this work has not yet been bezun. 

- New Caledonia.—4A consular report says the Société Yaté is said 
to be contemplating the installation of a hydro-clectric plant towards 
the beginning of 1915. 


Germany.—A report on the consular district of Dresden for 1913 
states that there was in comparison with the previous year a con- 
siderable increase in the turnover of the electrical industry, owing to 
the “ ever-progressive electrification " in town and country. Even 
during the trade depression there was abundant employment in this 
branch. Small c.c. and a.c. motors and were much in demand. 

Greece. —4 consular report on Piræus and district for 1913 says 
the agricultural districts in Macedonia, Epirus and the islands offer 
openings for a good trade in gas engines and for the provision of 
electric tramways and motor omnibuses, &c. 

Extensions of railways and the erection of electricity supply works 
in many towns will also have to be undertaken. British machinery and 
other goods have always a marked preference in this country, but better 
methods are adopted by foreign competitors. Both advertising and 
the sending of eflicient representatives are recommended. 
` At the entrance of the harbour at the Piræus there is a marine railway 
dock, owned by a Greek engineering firm. It is worked electrically, and 
carr haul up a 3,000 ton vessel in 30 minutes. The two dry docks at the 
Piræus harbour, which were opened in 1913, are lighted electrically. 'The 
Corinth canal is also lighted electrically, and the electric lights at both 
entrances are visible 6 miles. 


Italy.—The Bulletin of the French Chamber of Commerce at Milan 
states that the Elettrica Bresciana Co., which is already working a 
tramway at Mantua, Italy, has applied for authority to construct 
two new electric tramways (of about 1} miles) from the Place Purgo 
to Porta Ceresio and to Porta Pusterla. The Council of Public 
Works has reported favourably on the application. 

. Concessions have been granted to the Società Anonima dei Tramways 
di Trapani for a line from the Piazza dei Cappuccini to the Via Mercato; 
to the Società Elettrica Barese for an extension to the tramway system 
of Bari; to the Amministrazione Provinciale di Ancona/for a tramway 
from the railway station at Ancona to the suburb of Falconara; to the 
Società Anonima dei Tramways di Torino for a new line on the section 
between Barriera di Piacenzo and Trofarello of the tramway from Turin 
to Poirino, and to the Società Elettrica Bresciana for new electric tram- 
ways in Mantua as branches of the existing line. A company has been 
formed to construct a tramway from the present terminus to the level 
crossing of the railway from Bologna to Venice. 

À report on the foreign trade of Italy for 1913 states that imports of 
dynamos were valued at £341,698 and exports at £03,064, and scientific 
Instruments imports £3,022,984, and exports £635,820. Imports from 
Germany included dynamos £83,250, steam engines with boilers, £34,112, 
and scientific instruments £282,267. Each of these items showed a 
decrease, Amongst other classes of imports from the United Kingdom 
Which showed increases were svientitic instruments, the total under this 
heading being £68,340. ‘Total imports from the United Kingdom were 
£24,043,640 (against £23,085,200 in 1912) and from Germany £24,498.360 
(against £25,051,360). Exports to Germany and the United Kingdom 
respectively were £13,533,520 (£13, 129,440) and £10,444,480(£10,576,240). 

Peru.—A consular report from the Cerro de Pasco district says 
the Cerro de Pasco Mining Co., the principal owners of the silver and 
copper mines in this district, are at present working three blast 
furnaces and two reverberatories. i 


M . . . 
Next year a greater output is anticipated on account of the new hydro- 


electric plant which they areerecting at Oroya. Current will be generated 


at 50,000 volts. It is also intended to supply power from this source 
to the Cerro, Goyllarisquisca and Quishaurcancha coal mines. 

A consular report from Iquitos says that electric lighting material 
used in that distriot comes largely from the United States. 

In regard to prospacts of British trade in the district, it is stated that 
the market seems too small to make it worth while for firms not closely 
in touch with local conditions to take the risks involved in new under- 
takings. Any further considerable fall in the price of rubber might have 
à scrious effect on trade generally. 

Roumania.—-À consular report from Constantza says a great de- 
mand for agricultural machinery is expected in the new territory. 
Amongst the classes of British goods which are hardly represented 
in the district electric light fittings are mentioned. 

Russia.—A consular report from Ekaterinburg says articles of 
Uuited Kingdom manufacture have found their way into the Ural 
district through foreign intermediaries. Articles in which trade 
could, however, be greatly increased include pumps, portable boilers, 
steel tools, electrical goods and scientific instruments. 

In most of these German firms have obtained a firm footing, as have 
the Americans in agricultural machinery. What is wanted is proper and 
competent representation. As most goods have to pay customs duties 
by weight, heavy goods would probably not be able to compete with 
similar goods of Russian manufacture, but even in these the import trade 
should be profitable, until Russia by extension of her works can meet it. 

The Government has laid before the Duma a bill to authorise the 
building of the north to south electric railway through the Caucasus. 
In a rezor; by experts, it is stat:d there i: no doubt as to the technical 
possibility of the 15-mile tunnel under the Archot Pass. The total cost 
of the railway (which would be about 130 miles in length) will be about 
£11,500,000. Works alone would cost £6,500,000. | 

A consular report from Baku says the demand for fuel has greatly 
increased. a d owing to the enhanced prices of all kinds of fuel there 
is a tendency to concentrate power at central stations, and Diesel 
oil engines are coming more and more into use and increasing the demand 
for liquid fuel. 

In regard to pig iron production in the Urals, the British Consul at 
Ekaterinburg says there has been a steady increase, the total in 1913 
being 902,000 tons. ‘This increase is not sufficient to cope with the 
increasing demand, and steps are being taken by the Government to 
Increase the output and improve the mode of working (in many cases by 
the use of electrical plant) in the 19 Government iron works in the Urals. 

Last week the City of St. Petersburg invited applications for a 
loan of £2,254,780 at 4} per cent. The price of issue was £91, and the 
money is required for tramway extensions and other improvements. 

Spain.—A consular report states that electric tramcars started 
ruaning in Cozunna in November last. 

The cars were built in Saragoza, and the chassis and electrical plant 
came from Germany. Hydro-electric power plant, on a stream near 
Betanzos (40 miles from Corunna), supplies energy for the tramway. 

Electric lighting has been further extended to the smaller streets. 

Turkey.—The Belgian Consulate-General at Smyrna states that a 
group of capitalists at Tripoli, in Syria, has applied for a concession 
for an electric tramway (3? miles) in the town. 

The “ Bulletin " of the French Chamber of Commerce at Constantinople 
states that the parts of the cheaper qualities in pocket electric lamps are 
imported separately. The cases are sold wholesale from 2s. 8d. to lls. 
a dozen. Better lamps are imported for retail sale, complete with bulbs 
and battery, at 3s. 8d. to 5s. each. There is only one quality of battery ; 
it is sold at 3s. 2d. a dozen wholesale and 5s. retail. Most of the complete 
pocket lamps and their accessories come from Germany and the remainder 
from Austria. 

United States. — A consular report states that the value of Mil. 
waukee’s manufactures of electric and telephone supplies in. 1913 
was £2,554,460 (compared with £2,256.000 in 1912), railway equip- 
ment and supplies £1,944,804 (£2,008.500) and iron and steel and 
heavy machinery £10,126,682 (£7,783,400). 

Uruguay.— The " Review of the River Plate” says Montevideo 
Municipality are studving a project presented by Sefior M. Guilleot 
for the construction of a subterranean gallery underneath the Plaza 
Independencia, to be devoted to various businesses. The gallery 
would be provided with electric lifts for passengers and merchandise 
and electric ventilating apparatus which would renew the air supply 
of the gallery in 20 minutes. Em 


MISCELLANEOUS NOTES. 


Annual Outing.— The employees. of the Western Electric Co. 
travelled by special boat or special train. to. Clacton-on-Sea on 
Saturday, June 27, for their annual outing. Over 1,500 availed 
themselves of the splendid weather to spend a most enjoyable day. 
A sports meeting was held on the Clacton football ground and the 
outing passed off without the slightest hitch. . | 

Annual Works Holidays.— The works of Messrs. T. W. Broadbent 
(Ltd.), Hudderstield, will be closed from Friday night, July 24, to 
Tuesday morning, August 4. ° 

The Record Electrical Co., of Broadheath, Altrincham, and London, 
notify that their works will be closed from Friday evening, July 31, 


588 THE ELECTRICIAN, JULY 10, 1914. 


move VAN JULY I0 19M. — — — | 


to RE morning, Aug. 10, for the annual holidays. A limited | is one of those which carry at intervals the crossing wires of th» York- 

staff will be kept for giving attention to matters of extremo urgency. ; shire Electric Power Co. Towards the top of each pole is fixed an iron 
Customs Deoisions.—A recently issued supplement to the Aus- platform to prevent workmen getting too close to the wires, and tho 

tralian Customs Tariff Guide states that combination switch and a ca i ea while fixing a caution plate between the topmost wiro 

ceiling roses for pendants can be imported free, as electrical ap- | with 20 Peace ae Evidence was given that Roddy was a capable man 

pliances, under No. 177p of the tariff. - t. | with 20 years’ experience, and he was engaged on special and dangerous 
U a : : Et COME | work at the time of the accident. After hearing the medical evidence, 

nder the Canadian tariff the duties on dental switchboards (dutiable | the ; t ardie “u Aoc] » 

lectu TORI ò e jury returned a verdict of “ Accidental death. 

as electric apparatus, No. 453) are 15 per cent.. 25 per cent. and 274 per | 2 : 

cent. under the British preferential, the intermediate and tho genera] — * Year Book of the Swedish Chamber of Commerce in London," 

tariffs respectively. | 1919. —We have received a copy of this book, which has recently 
It has been decided that the duty on stills for distilling water for been issued. 

electric batteries is 15 per cent. ad. val., and on electric battery refills Amongst the contents are a list of the Officers and Council, the annual 

for hand torches or pocket lamps 15 per cent. if imported as part of | report of the Council dealing with Swedish trade (in which it is mentioned 

torches or lamps, and 3 per cent. if imported separately. The rebate for | that Swedish oil engines and electrical and other machinery are rapidly 

British goods is 3 per cent., so that in the last mentioned case the whole | gaining new markets), a report of the annual general mecting held on 

duty is remitted. April 15, 1914, a list of the members, reports on various trades, tables 

and charts showing Swedish production, imports and exports of iron 


. The duty on lamps for electric radiators (imported separately) is 15 per 
cent. ad val. under the general and 10 per cent. under the United King- | and steel, a report on shipping, lists of British representatives of Swedish 
dom preferential tariff of the Australian Commonwealth, traders in Great Britain and Ireland, Canada, India, &c. 

Government Publications.—The following have been issued during | Imports and Ecports.—From the classified particulars of electrical 
the past. week :-— i ... goods and apparatus imported into and exported from the United King- 
Workmen's Compensation Amendment No. 2 Bill, 2d. Statutory | dom in 1912 we abstract the following :— ; k 
Rules and Orders for 1913, bound, 10s. 11d. — Electric Mains Explosion |, Im ports, Machinery and parts, £1.151,351 (compared with £1,050,829 
Report, 4d. Electric. Lighting Provisional Orders No. 7 Bil, 61d. 3n 1911): from Germany £781,927, United States £220,979 (£195,328), 
Electric Lighting Acts: Proceedings for 1913, 4d. Royal Commission ` 5Weden £50,679 (£26,797) ; telegraph and telephone apparatus, £218,889 
on Railways: 27th Day's Evidence, Sir Chas. J. Owens, Is, 1d. ; 28th (£214,050): from Sweeden £87,279 (£93,589), Belgium £72,072 (£78,201), 
Day's Evidence, Sir Chas. J. Owens, Is. 1d. Metalliferous Mines and Germany £10,976 (253,404) ; primary and secondary batteries, £67,129 
Quarries Commission—Second Report, 25. 1d. ; Metalliferous Mines and | (£45,970): from Cermany sonla (18093). France ELATI (LLa), 
Quarries Commission—Second Report—Minutes of Evidence, Vol. HH., Denmark £5,661 (£6,054).  Exports.—Machinery and parts, £1,969,301 

38. 8d. ; Metalliferous Mines and Quarries Commission—NSecond Report 
—Minutes of Evidence, Vol. TIL, 3s. Trade and Navigation Return for 
June, 1914, 1s. 10d. Bill: Electric Lighting, lld. 


France £118,495 (£49,227), Australia £314,013 (£277,863), British India 
£188,388 (£164,347), Canada £153,429 (£91,387), British South Africa 
. : "e £117,029 (£181,116) : *tclegraph and telephone cables (not. submarine), 
Inquest.—An inquest was held at Leeds last week upon Joseph £456,006; to Japan £50,389, Argentina £39,487, Brazil £38,019, Australis 
Roddy, a Post Office linesman who, while at work on a telezraph pole, £150,860, New Zealand £39,190. 

met with a fatal accident. 


Roddy was working on a pole in the Wakeficld-road, Lofthouse, which 


[* No comparison can be made with previous yo3:8 owing to chanzo 
of classification.] 
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TENDERS INVITED. 


Mn 


Tramway Poles. 
WARRINGTON Electricity and Tramways Committee require 


MUI 


E 
EIU UAE 


Telegraph and Telephone Material. 


invi h ly of Telegraph and Telephone > req; 
ue he Department in E. tenders by noon July 21 for Steel Tramway Poles S; ecific-- 
(Western Australia). Tender forms, specifications, &c., may 


tions from the Borouzh Electrical and Tramways Engin er. 
be obtained at the Commonwealth Office, 72, Victoria-strect, | Turbo-alternators, Condensing Plant, Boilers, Pumps, Pipework, &e. 
London, S.W. Particulars of the material required and the WALSALL Corporation invite tenders for the supply, delivery 
dates for the receipt of tenders are given in an advertisement. and erection of two 3,000 kw. Turbo-alternators, with Surface 
Condensers and Motor-generator; also four Water-tube Boilers, 
Tenders will b e received by the Deputy Postmaster-General Superheaters, Economisers and Stokers, Feed Pumps and Feed 
Melbourne, until 3 p.m. July 2l tor Cable Boxes and Pe trol- Water Heater, Water Softener, Steam and Exhaust Pipes, &c. 
driven Desiccating Plant. Specifications, &c., from the office of 


the High Commissioner, 72, Vietoria-atzeet, London, SW. for | — Spieations from the consulting engineer (N. E- M. Lacey} 
the desiccating plant and from the Deputy Postmaster-General, (Mr Herbert Lee) , by 10 a.m July l 4 ` 
Melbourne, for the other requirements. Wiring i A. : 1p f l 
The Montenegrin Department of Posts and Telegraphs, West Ham Education Committee require tenders by 6 p.m. 
CETTINJE, require tenders by July 13 for the supply of Various July 20 for the Electric Lighting of the Rosetta-road School. 
Telegraph Stores and Instruments. Particulars from the Specifications from Mr. W. Jacques, 2, Fen-court, London, E.C. 
Section Economique, Département des Postes et des Télégraphes, The METROPOLITAN AsvLvMs Boarp require tenders by 
Cettinje. lOa.m. July 20 for Installation of Additional Telephones, 
Rotary Converters and Statie Transformers. Extension Bells, &c., at Joyce Green Hospital, Dartford. 
Lonpon County Council invite tenders for (1) the supply and Specificat ion from the Board’s Office, Embankment, E.C. 
delivery of (a) five Rotary Converters, each of 1,500 kw., and The Secretary, Redding Co-operative Scciety, PoLMONT 
(b) 15 Statie Transformers for 1,500 kw. rotary converters, with (Stirlingshire) will IPCCODVe tenders until July 29 for Electric 
two Starting Static Transformers, and (2) the dismantling, re- Lighting work in connection with the erection of a new bakery. 
moval and re-erection of existing motor-gencrators; also for the Plans can be seen with Messrs. Wilson & Tait, Architects, 
supply and erection of a 20-ton Overhead Travelling Hand Crane Grangemouth. 


for the Holloway sub-station. Specifications, &c., from the GREENOCK school Board want tenders by noon July 23 for 
County Hall, Spring Gardens, S.W. Tenders by 11 a.m. July 14. Wiring and Fittings for the Greenock Academy. Specifications 
/ from the Clerk, Wallace-square, Greenock. 
Steam and Exhaust Pipes. — Shee ie Electrically Propelled Vehicles. 
EvixsBurcH Corporation require tenders by July 20 for Lonpon County Council require tenders by 11 a.m. July 13 
Extension Steam and Exhaust Pipe Work at MeDonald-road for the construetion of one, two or three electricallv-driven 
ataticn. Specification, &c., from the City Electrical Engineer. l 


Chassis for carrying turntable ladders for the London Fire 
Motors, &c. Brigade. Specitications from the Clerk, Spring-gardens, S.W. 
WHITSTABLE Urban Council require tenders by noon July 17 | Mains, Feeder Pillars and Public Lighting. 
for supply and erection of Two 10 B.H.P. and Two 20 n.n .r. BLACKROCK Urban Council require tenders by 5 p.m. July 13 
Motors, with Hand Cranes, Switches and other Accessories, at for Underground and Overhead Mains, Feeder Pillars and 
their sewage pumping station. Specifications from Messrs. 


Public Lighting. Specification 


Strachan & Weekes, 9, Victoria-street, London, S.W. | College-green, Dublin. 


s from Mr. J. P. Tierney, l5, 


-a - 


(£1,790,719): to Japan £242,683 (£232,090), Argentina £122,289 (£160,080), 
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Steam Turbines, Boilers, Mechanical Stokers, Economisers, &c. 
Tenders will be reccived until 4 p.m. of Thursday, Aug. 0, 
at the Town Clerk's office, AUCKLAND, N.Z., for the supply and 
erection in the City Council power station of three 750 kw. 
d.c. Mixed Pressure Turbo-generators and one 1,500 kw. Three- 
phase Turbo-generator, Auxiliary Plant and Sub-station Equip- 
ment. Specifications, &c. from the consulting engineers, Messrs. 
Preece, Cardew & Snell, 8, Queen Anne's Gate, London, S.W. 


Cables, &c. z 
Wortuine Corporation want tenders by noon July 20 for 
Concentric Paper-insulated Cable sheathed with vulcanised 
bitumen, together with Pilot Wires, Network and Joint Boxes. 
Specification, &c., fram th» Town Clerk. 


Battery, Booster and Switchgear. d 
GRIMSBY Corporation require tenders by first post July 23 
for 790 amp.-hour Battery, Hand-regulated Reversible Booster 
and Switchgear. Specification, &c., from Mr. W. A. Vignoles, 
Electricity Works, Grimsby. 


Feeder Panels. 
WannINGTON Electricity and Tramways Committee require 
tenders by noon July 21 for e.h.t. and lt. Feeder Panels. Speci- 
fication, &c., from the Borough Electrical Engineer. 
Turton Electricity Committee require tenders by noon 
July 23 for Overhead Lines and Underground Cables. Specitica- 
tion, &c., from the Electrical Engineer, Council Offices, Bromley 
Cross, near Bolton. 


Suction Gas Engines, Dynamos, Switchboard, Battery, Mains, &c. 

Beavrort West Municipality require tenders by noon, 
Aug. 19 for supply of Two B.H.P. Suction Gas Engines, two 
48 kw. Dynamos, with Static Balancers, Motor Booster, Switch- 
board, 250-cell Battery, Overhead Equipment, Underground 
Mains, &c., in connection with their clectricity supply scheme. 
Particulars from Mr. Chas. G. Trevett, 70, Fletcher’s-buildings, 
Beaufort West, Cape Province, S. Africa. 


Insulators and Coal Conv: yors, Electrical Stores, &c. 

SvpNEv (N.S.W.) Council require tenders by 3 p.m. July 20 
for the supply of 33,000-volt Insulators and Two Coal Conveyors, 
with Motors, &c., and Spare Parts: a's» for Arc Lamp Carbons, 
Box Compound, Meters, m.d. Indicators. Specifications from 
the City Electrical Engincer, and tenders to the Town Clerk. 


Electric Cranes. | 

The VicroRiAN RarLway COMMISSIONERS require tenders by 
llam. Aug. 26 for the Manufacture and Supply of Electric 
Cranes for the Ballarat and Bendigo workshops (contract No. 
25,756). Particulars at the Contractor's Room, Spencer-street, 
Melbourne, or at office of Agent-General for Victoria in London. 

Tenders are invited by Sydney (N.S.W.) Harbour Trust for 
four 3-ton electrically-operated semi-portal travelling wharf 
cranes, Specifications from the Harbour Trust Office, Sydney, at 
which address also tenders will be received up to 2 p.m. Aug. 31. 


Sub-station Equipment and Tramoars. 
NEW Piymovutu (N.Z.) Council also require tenders by 4 p.m. 
Aug. 28 for additions to sub-station switchboard, three Trans- 
former Panels, one Coupler Panel and four Feeder Panels. 
Specification, &c., from the Town Clerk. 
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TENDERS RECEIVED AND ACCEPTED. 
WINTER 


HAMMERSMITH (Lonpon).—The Electricity Committee recommend 
the acceptance of the tender of the British Electric Transformer Co. 
for the supply of six 100 kw. transformers, at £486, and for so many 
90, 100 and 200 kw. transforiners as may be required during the vear 
ending June 30 next at £19. 5s. each for 50 kw., £125 each for 200 kw., 
and £81 each for £100 kw. The tender of Hardy & Padmore (at £46) 


IMENI 
LIA 


13 also recommended for acceptance for the supply of two transformer, 


pillars, 


Loxpox County Councit.—The following tenders were received 
for the supply of trailer cars :— 
Nur Co., for 50 trailers cars and equipment of 200 cars ag tractor 
ined 900, 100 trailers and 200 tractors £51,900. 150 trailers and 200 
United. ing Hurst, Nelon & Co., £31,300, £56,200 and £80,790 ; 
Wagy ectric Car Co., £33,350, £55,000 and £83,750 ; Norddeutsche 
aggonfabrik A.G., £35,500, £65,000 and £93,500. 
e Highways Committee recommended that the tender of the Brush 
: e accepted for the supply of 150 new trailers and for equipping 200 
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electric cars for us? with trailer cara on the Council's southern tramways ; 
that expenditure on capital account (not exceeding £80,250) be sanc- 
tioned for the purpose; and that the Brush Electrical Engineering Co. 
be allowed to sublet certain portions of the work to such persons or 
firms as may be approved by the chief officer under the contract. 

For plant, tools, &c., for Hampstead and Camberwell car sheds con- 


| tracts have been let to S. H. Heywood & Co. (£171), Glob» Pneumatic 


Engineering Co. (£143. 53.), Elliott Bros. (£28), Evershed & Vignoles (£23). 
Hor wiring the Furzedown Training College and hostels, bell 
fitting and telephones, the following tenders were received :— 


Turnham & Co. (accepted). £1,059 | Alpha Manufacturing Co.. 1,746 
Tyler Apparatus Co. ....... 1,284 | Malcolm & Allan ........... , 14161 
Arthur Newman (Ltd.).... 1,499 | Cox-Walkers Limited ...... 1,905 
G. Weston & Sons | ........ . 1,503 | Buchanan & Curwen....... 2,0605 
Lund Bros. & Co. .......... 1,539 | €. H. Cathcart & Co. ...... 2,425 
Defries & Goldman ......... 1,565 | Frederick Hodgson & Co.. — 2,800 
Tredegar & Co................ 1,729 


The chief engineer’s estimate was £1,749. 


SHEFFIELD.—The City Council are rezo:nmended to accept the 
following tenders :— 

Willans & Robinson, spare blading material, £947; Dick, Kerr & Co., 
spare coils for alternator, £558. 103. ; Stirling Boiler Co., complete seta 
of tubes for front bank of two boilers, £207. 15s. ; Davy Bros., removal 
of existing tube box and supply and erection of new air heater on Stirling 
boiler, £195; Steel, Peech & Toxer, 1,000 tons of tram rails; David 
Ashton & Co., new generating sct at Lumley-street destructor, £448. 15s. 

The Corporation have renewed the contract with the British Electric 
Transformer Co. for the supply of transformers for two years, the 
prices in existing schedule to be less 5 per cont. 

The Council are recommended to accept the tender of the electric 
supply department for installing electric cooking apparatus at Winter- 
street Hospital for £226. 1s., and for completing the wiring of the Bright- 
side Baths at £58. 15s. 


WannixGTON.— The Electricity and Tramways Committee his 
accepted the following tenders :—- 

Titan Trackwork Co., special track work, £247. 10s. ; A. Thorne & 
Sons, two sockets for tramway poles, £21. 18s. ; Thermit Ltd., about 
100 Thermit welded joints, 24s. Gd. per joint. 


AccnINGTON.— The Electricity Committee hive entered into a 
contract with th» Chloride Electrical Storage Co. for cleaning and 
miuintzining th» battery at the electricity works for 8} years at an 
annual charge of £166. 

NonTHAMPTON.—The Council have placed a fresh order with A. 
Stark & Co. for doubling two further portions of the Kingsthorpe 
tramway route, the total amount of the firms; contract being about 
£7,100. 


Darwenr.—Orders for two new clectrie trameazs were placed by 
the Tramways Committee last week. 

The bodies will be supplied by the United Electric Car Co., the elec- 
trical equipment by Dick, Kerr & Co., and the trucks by the Brush Co. 

Raitway Station Licutinc.—The Great Northern Railway Co. 
have accepted the tender of Siemens Brothers Dynamo Works ( Ltd.) 
for the supply of carbon filament lamps and station lighting re- 
fleetors for the ensuing 12 months. 


WHARF CRANES.—Geo, Anderson & Co., Carnoustie, have obtained 
an order for the first batch of 11 electric travelling wharf cranes out 
of 58 required by Calcutta Port Commissioners, the present contract 
figure being about £10,000. 


PonicE CELL CaLLs.— The contract for the supply and mainten- 
ence of cell calls in the various Metropolitan police stations and 
courts has been awarded to the Electrical Contracts & Maintenance 
Co., of Westminster. 


PorLaR (Loxpox).— The Borough Council has been recommended 
to accept the tenders of the New Conveyor Co. (at £519. 5s.) and 
Fraser & Fraser (at £115) for the extension of the coal conveyor and 
for the provision of two ash bins respectively at the electricity works. 


WiMBLEDON.—'Tl'he Council are recommended to accept the offer 
of the British Westinghouse Co. to supply and erect the switchgear 
for the new 1,500 kw. turbo-alternator at £152. 


GrimsBy.—The Public Lighting Committee has accepted the offer 
of Opel Motors (Ltd.) to supply an clectric chassis, including motor 
and a new battery of accumulators, &c., at a cost not exceeding £200, 

DaRriNcToN.— The Corporation have accepted the tenders cf 
Bal-ke & Co. for a cooling tower, and that of Babcock & Wilcox for 
a water-tube boiler. 


DoncasteR.—The Education Committee have acceptel the 
tender of N. Dixon & Son for wiring the new technical sehool at 
£329. 7s. 6d. 

BATLEY.—The Cor, oration have placed an order with the Stirling 
Boiler Co. for a boiler for the electricity works. ` 
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DororrLY.—The tender of H. Parry-Jones has been accepted for 
wiring the workhouse at £153. 10s. | 


CLONES (I&ELAND).— The local Board of Guardians have accepted 


the tender of the Clones Electric Lighting Co. for the electric lighting 
of the workhouse at £50. 


STRETFORD— The following tenders have been accepted by the 
Council :— $4 


Lancashire Dynamo & Motor Co., booster, £473 ; Bertram Thomas, 


switchboard and accessories, £314. 105, ; Tudor Accumulator Co., 
storage battery, £2,323. 


Commonwealth Contracts. The following contracts have been 
placed by the Australian Government Departments : — 


Postmaust»r-General' s. Dept. South. Australia. Australian. Metal Co.. cable £194; 
Western Electric Co., telephones, £1,263. 10s., cacle terminals £139. 7s. 63. ; Indis Rubber, 
Gutta Percha & Telegraph Works Co., bells, £34. 12s. Sd, 

Department of Home Affairs, Canberra. —-Brush Electrical Engineerine Co..a.c. generator, 
with exciter, £1,545; W. Cunring & Co.. electric lieht and power distribution at Naval 
College, Jervis Bay £1,422; Robson Bros. & Co. electric purnping set tor Woollen Mills, 
Gezlong £340. 


Victorian Railways Depl.-- Australian General Electric Co., 15 kw. transformers £30 
each, 20 kw. £37 5s. ecch, 30 kw. £49 each; electrical apparatus for McBride's tunnel, 
Fyvie & Stewart, ventilating fan and motor and spare tearing shells, £409; Ingerzoll 
Rand Co.. air ccmpre:cor £166, air receiver £27, motor £75, automatic starting compen- 
sator £54. 10s. 10d., oil switch £17. 6s. : British Genera! Electric Co., 125 k.v.a. alternator 
£573. 107. ; Railway Signal Cc., electric staff instruments £1,614. 7s. 6d. 


Public Works Dert..Vi-toria.— Gardner, Wzern & Co., electric lighting plant for William- 
stown Shipyard £317. 10s. 


Stute Rivers and Water Suprly Commission.—Thcmpson & Co., centrifugal pump and 
motor with switchboard panel, £231. 


Metropolitan Board of Water Supply, Sydney.—Came:on & Ca., trolley wire £2,724. 


PATENT RECORD. 


——MnÓÜfü € — MÀ 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEwBuURN, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 


Whenever the date applied for differs from the date on which the application was lodged 
at the Pctznt Office the former is given in brackets after the title. 


; 1912 SPECIFICATIONS. 

18.368 CotouNA. Multiplex telegraphic printing apparatus for automatic and manual 

transmission and of high output, alco capable of being used with submarine 
cables. (7,6/ 13.) 

1913 SPECIFICATIONS, 

9,930 Weaving & FERRANTI Lro. Electric water heaters and the like. Cognate 
applications, 11.896 13 and 23.527,13.) 

10,803 MouvEN. Electric railway signalling systems. (85/12.) 

12,936 RooTHAAN & FERRANTI LTD. , Electric motor starters. 

13.006 UNTERBERG & HeELMLe. Maeneto-electric ignition apparatus. (15/3/13.) 

13.243 Murray. Electrical train contro! system. 


13,250 Moscicki. Electric furnace with rotary flame for the treatment of gases and 


Va urs, 

13,310 HAMMOND. Methods of controlling distant appara*us by electrcmagnetic waver. 
(7/6;12.) fee s 

13,358 NavroR & NAYLORGRAPH (LTp.) Electric supply devices for series lighting and 
other purposes. 

13,480 D. P. BArTERY Co. & Ertiott. Apparatus for testing the specific gravity of acid 
in cells with sealed covers. 


13,636 Marcont's WIRELESS TELEGRAPH Co. & FRANKLIN. 
teleeraphy and telephony. 


A receiving system for electric oscillations which contains a valve for magnifying 
the oscillations and which is so arranred that the circuit in which are the mavnified 
oscillations reacts on the circuit in which the oscillations to Le marnified occur. 

13,637 MaRCONI'S WIRELESS TELEGRAPH Co, & FRANKLIN. 

frequency of alternatine currents. 
13,748 Stevens & HALSKE AKT.-GES. 

phone systems. (22;6/12.) 
13,764 Morpey. Electrical resistances. 


An electrical resistance formed of expanded metal coils, folded. wrapred or other- 
wise disposed in a circular. square or other desired shape. the adiacent turns or folds 
being separated from one another at intervals, where nece:sarv, by heat-recisting 
insulating means. 

14.994 Perry. Automatic electric switches governing dual-rate energy meters, 

16.963 Trier. Electrical starting apparatus for internal-combusticn engines, 

19.121 EASTERN TELEGRAPH Co. & Fraser. Telerraphic receivers and relays there'or, 
and for analocous purposes. 

-21,309 Scc. SCHNEIDER ET Cie. Electric rotary transformers. | (31/10;12.) 

22.235 LEACH. Construction of electric fans. 

22,841 Iconomus. Secondary palvanic batteries. 

25.018 Sıemens Bres. & Co. & Boot. Electric railway signalline and means therefor. 

25.716 Legos. Electric rezistance measuring apparatus. (18 11.12.) 

26.278 EASTERN TELEGRAPH Co., W«cp & Fraser. Automatic telezraph transmitters. 

26,997 Faries. Testing instruments for electric conductors. 

27.753 GRAHAM. Telephone systems. 

27,859 SoLDATENCOW. Electromagnetically controlled perforating apparatus. (Addi- 
tion to and divided application on 5,352,123. 3/3.) 


Receivers for use in wireless 


Means for increasing the 


Selectors for automatic or semi-automatic tele- 


1914 SPECIFICATICNS. 
253 LANE. Dynamo-electric machines. 
310 GraHaM. Telephone systems. 
1,421 Twibbv & Statty. Method of and means for the production of light from high- 
tension maeneto machines used for ignition purposes, 
. 2493 NiTscH. Electric lock and alarm arr aratus. 
3.756 Peck. lenition devices for internal-combustion eneines, 
4.653 BRITISH WESTINGHCUSE ELECTRIC & Mra. Co. (Westinghoure Electric & Mfy, 
Co.) Electric circuit interrupters. 
6,802 SIEMENS & HALSKE Akt.-GEs. Automatic coin-freed devices for automatic 
telephone installations. (24;7/13.) 
8.831 GRAHAM & SANFTLEBEN. Telephonic systems. (Addition to 767/14) 
. 8.906 GRAHAM, RICKETTS & SANFTLEBEN,  Telephonicsystems. (Addition to 6.356 14. 
8.916 RosERT BoscH (Fikm CF) & Honoro. Electric regulating devices. (Addition 
to 27.961,12.) 


An electromagnetic regulatine device in which the armature exerts more or less 
pressure accordine to the excitation of the magnet upon an electrically conductiny 


granular mass, wherein partitions of insulating material subdivide the mass into à 
number of parallel columns of multicellular cross section. 


10,041 Turner. Electric switches. (Divided application or. 14,112/13. 18/6.) 


is 


APPLICATIONS FOR PATENTS, 


Notr.—The undermentioned Applications (except those marked t) ave not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open to inspection 12 months after the date attached to them, if they have nct been published 

previously in the ordinary course. Names within parenthesis are those of communicators 

of inventions. When complete Specification accompanies application an asterisk is affixed, 


May 15, 1914. 
12.039 Juan. Electrical machines. | 
12.047 B.T.-H. Co. (G.E. Co., U.S.) Self-propelled vehicles, - 


12.057 CouTAGNE. Electric furnace. (23/5/13, France.)* 
12,059 Apams. Electric lamp holders. 


May 16, 1914. 

12.150 Leitner. Dynamo and system of electric lighting for trains and the like. 
12.156, 12.157, 12.158 AnToN Leperer. Electric gas lamps. (19 5,13, Au:tria.)* 
May 18. 1914. 

12.191 FERGUSON & JoHNsTONE. Electric liehting. heating and ventilating of railway 
curriaces or other moving vehicles. (Addition to 9,009. 13.) 

12,210 Sig«Ens Bros. DyNAMO Works. (Siemens-Schuckertwerke G.m.b.H., Ce-many.) 
Electric fuse devices, safety cartridges or the like.* 

12.232 & 12.223 McGAuRAN,  Telephore call recorders. (22/7/13, Australia)? 

12.253 Lassner & Lassner. Relays. (21,5.13, Huneary.)* 

12.25) MELLERSH-JAcKSON, (Fratelli Marzi di G B.. Italy.) Production of sustained 
electric oscillations particularly for radicte'eeraphy and radiote'eplcny.* 

12.277 Sykes. Electric sienalling, especially applicable to wirelezs teleeraphy. 

12.282 HeyLanp. Polyphase dynamos and motors. | (14,6,13, Germany.)* 

May 19, 1914. 


. 


12.285 CHRISTIE. Electric Motors. 


12,347 Micniels. Electric ignition mechanism fcr combustion envines. 
gium.)* 


12.350 Forp. Mapnetos and the like. (Addition to 15,€26:13.)* 

12.388 WESTINGHOUSE METALLFADEN CLUHLAMFENFABRIK G.M.B.H. Manufacture of 
wire. (26/5/13, Austria.)* 

12,359 WESTINGHOUSE METALLFADEN GLUHLAMPENFABRIK C.M.B.H. Electric incan- 
descent lamps. (27 5.13, Austria.)® 

12,361 WirHERs. (Kenwrick Cecil Cox. Norfolk Isle.) 
for use in connection with telegraphy. 

12,364 Penersen. Receivers for wireless telegraphy and telephony for diminishing 
atmospheric influences on such receivers. * . 


May 20, 1914. 

12,386 BritisH INSULATED & HELsBv Casies & Witrson. Electricity prepayment 
meters. 

12,404 PRIippLE. Connectors for electric cables. 


12,408 Turner. Re-inforced plaster composition electrical ccoking stove and grill 
combined. 


12.430 PrarrL&. Holder for shades of electric incandescent lamps.* 


ps 
12.443 Lipanc. Insulator for overhead conductors of electric lines. (31,5.13, Germany.)* 
12.451 Grass. Electric liquid heating means, 


12,479 ALLGEMEINE ELEKTRICITATS-GEs. Electric welding. (Additicn to 8,595 14, 
20 5/13, Germany.)* 


12.483 Siemens & Harske Axt.-Ges. Circuit arrangements for automatic or semi- 
automatic telephone installations. (Addition to 16,538;13. 20/5:13, Germany.)* 


May 21. 1914. | 
12.493 Latimer. Controlling the attachment of lump iron to suspended electromarnets. 
12.495 FRANCKE. Automatic contact-breaker centrolled by the fector iicet, 
12.510 RaAMspEN. Automatically controlling railway trains or the like. 
12.551 Berry. Electrical heating apparatus. 
12.555 WisE, 


Mountings or fittings for incandescent electric lamps.* 
12.562 Brown. Relays 


12,573 B.T.-H. Co. (G.E. Co., U.S.) Governing mechanism. 


May 22, 1914. 

12,576 Goucu. Safety interlocking system preventing erroneous trippine of sub-station 
electric machines and the like. 

12.597 LEE & Enin. Power transmission members, 

12,599 Simprex Conpuits & WATERHOUSE, Fittings for metallic cor.duit systems for 
housing electrical conductors. 

12,605 Pate & Woop. Electric heating devices.* 

12.606 Kenyon & Kenyon, jun. Railway or other signalling devices, 

12.014 METzGER, Combined switch and ignition tell-tale. 

12.615 CunistiE, Levitatel railways. 

12,616 Horray. Sound recording and reproducing instrument.* . 

12.633 HAMMOND, Systems of radio-control. (Divided application on 13,310/:3. 9/o.) 

12.64] Storer. Dyaamo-electric machines. (22:513, us)" 

12.642 Trier. Overcharee preventers for the charging circuits of secondary batteries 

12,643 SOVTTER. 


Motor car and like electric lamps and their attachment to supporfing 
brackets. 
12.656 Jensen & PRIDHAM. Telephone :et.* 
12.659 PENsoSE & Co. & OwgN. Controlling apparatus for electrical lift;.* 
12,062 Miniri& & BarcLay. Apparatus for automatically controlling locomotives or 
electric motors when passing signals at danver or rounding curves. 
12.656 Sontac. Electromagnetic talking machines. (24:5 13, Cermany.)* 


12,682 MELLERSH- JACKSON. (Geb. Jaeger, Germany.) Switch for incande:cent lamp 
fittings. * 


(19/5/13, Ba 


Selenium cells especially adapted 


: Mav 23. 1914. 

12.697 Ropertson & Bowman, Signalling appliances for collieries and the like. 

12.721 Heves& Heres. Electrical signalling apparatus." 

12.722 Munro. Producing electric currents by induction. . 

12,735 EvERsHED & VioNOLES & CLARK. Detection and estimate of impurities and 
dissolved matter in water and other fluids. 

12.746 TEASDALE. Electric lieht pendants.* 

12,757 BENNETT & J&rrcoAT. Lamp holders. 


May 25, 1914. 

12,814 SiemENs-ScHUCKERTWERKE C.M.B.H. Slip-rings for dynamo-e 
(315,13, Germany.)* 

12,881 Barker. Number indicator an 
other advertisements. 

12.8385 Bepecs. Self-acting shunt or switch contrivance. 

12.844 TiLGMANN & Marim, Electric switches. ® 

12.846 Dawson & Horne. Elevating mechanism of heavy guns. 

12.867 BasriAN. Electric heating apparatus. Mn 

12.870 QuirTER. Mouthpieces for telephones and other acoustic instruments. 

12.885 THEEDAM, Electrical sienals in mines and collieries. TT 

12.906 WuaRRAM. Lamp-lockine and anti-vibration device for incandezcent electric 
lamp-holders of the bayonet-socket type. . . . diem 

12.910 HcEGERSTAEDT. Generating electromagnetic waves without mechanical motion. 


12.912 Western ELECTRIC Co. (Franklin Tuthill Wcodward, Betyium.) Teephene 
switching apparatus. 


2.926 HAMILTON & Ferranti. Mercury motor meters. 2 

12:934 FELTEN & GUILLEAUME CasiswERK Akt.-Ges. Automatic interruption. cf 
current in electric conductors upon occurrence therein of a short circuit or seric 
leakage. (26/5/13, Germany.)* 

12.941 B. T-H. Co. (G.E. Co.. U.S.) Motor control systems. 

12,957 Cooxe, Jonnson & Downes Railway signalling. 


May 27, 1914, 
12.976 Cox. Electrical switches. x 1 
12.979 GREENBERG. Electrical winding mechanism, , vC 
12.983 WcttERs, McCaw & We tiers. Frol-preof safety leck for railway cartilage coms 
and other doors electrically controlled. ® 


. Ainio 
13,018 Kessers. Telegraph receiver and keyboard telegraph transmitter, (Addition 
to 21,332/12.* ; 


'ez*rical machinery. 


d advertising medium for te'ephor.e machir e: and 
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Total working expenses were 1-43d. (1-50d.) per unit sold, and total 
costs, including capital charges, 2-68d. (2:86d.). Units generated were 
7,018.489 and sold 5,872,308. Maximum supply demanded was 3,673 kw. 


MUNICIPAL ACCOUNTS. 


a= reese 


Bootle.—The gross capital of the electricity department at March 
31 was £167,766 (increase £11,796), of which £110,075 is outstanding. 

Revenue was £26,959 (compared with £22,336), working expenses were 
£15,773 (£12,906), gross profit £11,186 (£9,430). Interest and sinking 
fund required £9,846 (£7,070), and net protit was £1,340 (£2,360). Works 
costs were 0-66d. (0-66d.) per unit sold, total costs, inclusive of capital 
charges, 1-31d. (1-29d.) Average price obtained was 1-38d. (1-44d.) per 
unit. Units generated were 5,180,000 (3,971,000) and sold 4,683,000 
(3,709,000. The maximum supply demanded was 2,281 kw. (1,610 kw.) 

Mr. T. D. CLOTHIER (borough electrical engineer) says, in his report, 
on June 23, 1913, some of the new plant was first put into use, and from 
that date a part of the supply was regularly obtained from the new works. 
The first complete period of three months during which anything like full 
use of the plant was obtained was the quarter ended March last. Accord- 
ing to expectations the additional heavy capital required to purchase a 
new site and to initiate the introduction of an entirely new svstem of 
generating and distributing electricity has been met without creating a 
deficiency, though there has naturally been a decrease in the surplus. 
The power demand in 1901 was insigniticant, but in 1914 it reached 
2,378,000 units, and exceeded all other supplies added together. The 
Committee have not exercised the right of the Corporation to trade 
generally in fittings, wiring and motors, but every assistance reasonably 
possible has been given to local contractors. The new equipment at 
Marsh-lane is now in working order, and is satisfactory with the exception 
of the rotary converters, which are receiving the attention of the con- 
tractors. The large increase in the maximum demand will necessitate 
extensions of plant. A new system of charging has been introduced for 
private houses and shops in order to enable this class of user to obtain 
electricity for heating, cooking and similar purposes at & lower rate than 
is possible under the existing tariffa. The cost of keeping Pine Grove 
as a stand-by in case of emergency is about £3.000 per annum, and the 
cost of producing electricity 0-6d. per unit, against 0-35d. at Marsh-lane. 
Consideration is being given to the replacement of the Pine (Grove station, 
hy increasing the plant at Marsh-lane. 


— 


Huddersfield. —'l'he accounts of the electricity department for 
year ended Dec. 31, 1913, show capital expenditure £255,423 (in- 
crease £15,237), and amount of loans repaid and accumulated in 


redemption fund is £101,741. 

Revenue was £49,886 (against £45,078), and working and general ex- 
penses were £31,671 (£28.511), leaving gross profit £18,216 (£16,567). 
Interest required £7,245 (£6,960), and amount contributed to redemption 
fund and repayment was £7,336 (£7,006), leaving net profit £3,635 
(£2,600). Units sold were 7,983,119 (7,129,987). There are 5,418 
(4.075) consumers with 501,533 (463,555) equivalent 8 c.p. lamps con- 
nected. 

The tramway capital expenditure was £458,878 (increase £41,470). 
Mortgage debt extinguished is £176,542, and the sinking fund stands at 
£21,953. Revenue was £116,320, and working expenses (including £667 
for tower waggon and £7,374 for new cars) were £70,971. Interest re- 
quired £12,643, and sinking fund £11,410, net balance being £21,296, of 
which £14,634 has been placed to reserve or renewals fund and £6,662 to 
relief of rates. Total revenue per car-mile was 11-34d., working ex- 
penses were 7-28d. (including power) ; passengers carried were 22,616,710, 
car-miles run 2,451.712, and units used 4,881,338. Under the items 
maintenance of works and mains are included various capital items ex- 
pended upon mains, transformers, services and meters, amounting to 
£5,415. 


Ipswich.—The accounts of the electric supply department for the 
year ended March 31 show gross capital expenditure £126,952 (in- 
crease £6,249), of which £27,086 has been repaid. 

Revenue was £27,453 (compared with £24,733), working expenses were 
£17,144 (£16,899), interest required £3,854 (£3,449), loan repayment 
£5,104 (£4.45), and the net profit was £1,351 (£1,634). Units generated 
were 3,399,972 (3,069,302) and sold 2,829,086 (2,806,119). Maximum 
load was 1,355 kw. (1,157 kw.) for lighting and power and 435 kw. 
(440 kw.) for traction. 

The capital spent on the tramways is £115,676 (increase £838), of 
which £17,388 has been repaid. Revenue was £23,826 (£23,404), work- 
ing expenses were £19,888 (£17,416), interest required £3,624 (£3,642) 
and loan repayment £2,143 (£2,077), the net deficit being £1,828 (com- 
pared with £268 profit). Passengers carried were 5,715,035 (5,554,585), 
car-miles run 668,650 (668,025), and units used 676,189 (672,411). 

The report of the chief engineer and manager (Mr. Frank Ayton) SuVH 
the gross profit on the electricity department is equal to 8 per cent. on the 
capital. Of the net profit (£1.351) £904 has been allocated towards 
capital expenditure, the balance being carried to reserve and renewals 
account. To get an idea of the extent of the work undertaken and 
carried out by the installation department, one must add to the revenue 
of £4,919. 11s. 4d., the value of the installations provided during the year 
under the rental system. ‘The figures under this head in the capital 
account are £1,313. 9s. 6d. for ordinary lighting installations and 
£329. 5s. 4d. for motor installations, These two amounts, with the sum 
received for work done for ordinary payment, brings the value for the 
installation department's work for the year up to £6,562. 6s. 2d. The 
net profit on the installation work carried out for ordinary payment is 
£169. 9s. 6d. (compared with a profit of £98 in the previous vear), after 
allowing £24. 5s. 11d. for special depreciation of stock. 

With regard to the tramways, Mr. Ayton says the deficit is partly met 
by a surplus of £1,322 brought forward, the balance of £506 odd being 
carried forward. To appreciate the true position it is Necessary to 
remember that, in order to provide for the relaying of the rails as that 
work falls to be done, the rates are being calied upon to the extent of 
£3,421 per annum towards building up a tramways renewals fund. The 
cost of maintaining the permanent way during the year has been heavy. 
The manganese steel points had in many cases reached the end of their 
Eceles.—At March 31 the electricity department's capital ex- useful life ane (xn m ie The renewal of ous during d 

: iii : . OU ice . hich £12.392 | Year accounts for £1,065. 1e low average speed of the service mili- 
ie te ORE meron of £2,669 over 1913), of which £12,392 tates against the successful working of the tramways. This is a well- 

Revenue was £12.116 and working expenses were £7.750, leaving gross established axiom in the her or pona transit, How severely 
profit £4,366. Ca ital char es NEUE iu &e absorbed £4 019 leaving "pinnas bondicapped ds Due Ep may i in Ny BECODIDAEISODEWAER 
£347 tot f Pe k gen, : map cu eue : other tramway undertakings in this country. Comparing lpswich with 

ranster to reserve fund, Units sold were 1,626,076. the average figures from upwards of 70 other towns, the average speed 
per hour in Ipswich (including stops and waits at termini) is 5:51 miles, 

Hampstead (London).—The accounts of the electricity department | against 7-22 miles in other towns. In the previous year the average 
for the year ended March 31, show capital expenditure £464,399 | speed was 6-17 miles, but in May, 1913, a memorial was presented by the 
(inerease £11,193), of which £219,594 ha« been repaid. motormen pointing out that, owing to the increasing congestion of traffic 

Income was £72,103 (compared with £68,767 in previous year), or , in the narrow main streets of the town more time should be allowed 
£71,887 (£68,340) after providing for bad debts; working and general | during the summer service for each trip. In consequence of this, extra 
expenses were £35,069 (£33,283), leaving gross profit £36,819 (£35,057), | cars were put on two of the main Toutes at an additional expense for 
the net profit, after providing for capital charges, being £6,258 (£4,985), — cleawages, ning, repairs, &c.,and the time allowance per car trip increased, 


Chester.—The capital expenditure on the tramways at March 25 
was £82,934, of which £13,903 has been redeemed. 

Revenue was £13,432 (compared with £12,822 in 1912/13), working 
expenses were £8,128 (£8.003), interest required £2,754 (£2,761) and 
sinking fund £1,018 (£1,018), leaving net profit £1,531 (£1,040). Average 
revenue per car-mile was 9-28d. (8-81d.), and working expenses, including 
power, were 5-62d. (5:51d.). Passengers carried were 3,217,899 (3,067,815) 
car-miles run 347,260 (346,645) and units used 378,158 (385,132). 


Eastbourne. —The capital expended on the electricity under- 
taking at March 31 was £193,482 (increase £8,983 ). 

Revenue was £30,608 (compared with £27,860 in 1912-13), working and 
general expenses were £15,579 (£13,384), leaving gross profit £15,029 
(£14,476). Interest and redemption required £3,137 (£2,933), sinking 
fund £4,142 (£4,224), and dividends on stock £4,265 (£4,265), and £892 
(£620) was transferred to meter, mechanical stokers, &c., suspense ac- 
count, net profit being £2,697 (£2,495). Total costs per unit sold were 
182d. (1-78d.), or 3-43d. (3-59d.), including capital charges. Average 
total revenue was 3-79d. (3-93d.). 

In his report Mr. J. K. Brydges (borough electrical engineer) says 
there are 159,263 (equivalent) 30-watt lamps connected, compared with 
144,905, and the consumers are 2,449 (increase 255). There are 206 
motors, 550 radiators and eight sets of electrie cooking apparatus con- 
nected. Units generated were 2,382,845 (2,149,780) and sold 1,835,960 
(1,620,648). The main switchboard will be replaced this year by an 
up-to-date board of greater capacity. 
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Poplar (London).—-The electricity department's 2ecounts for the 
ycar to March 31 last show capital outstanding £304,672. 
_ Revenue was £67,647 (compared with £56,187 in previous year), work- 
Ing and general expenses were £38,534 (£33,929), leaving gross profit 
£29,113 (£22,258), and after meeting revenue charges the net balance was 
£8.010 (£3,170), to which is added £62 income from property and £194 
[rofit on sales department. Income for sales of current. minimum 
charges and meter rents was equal to 0:971d. (1-122d.) per unit, working 
and general expenses were 0:553d. (0-672d.) and net revenue charges were 
0-3d. Units generated were 20,642,467 (15,410,110) and sold 16,716,705 


(12,014,794). Total maximum supply demanded was 7.450 kw. 
(5,300 kw.). 


Mr. J. H. Bowden (borough electrical engineer and manager) says in his 
report the agreement entered into between Poplar and Stepney Councils 
obviates the necessity for further extensions until the maximum demand 
upon the Poplar undertaking has reached 10,000 kw. ‘This provision 
will allow an output of 25,000,000 units per annum which will probably 
answer all demands until the winter of 1917. The action of the London 
County Council in reducing the maximum periods for repaymenta of 
loans is, in Mr. Bowden’s oj inion, most drastic, and places severe restric- 
tions upon expansion of business; but he still advocates that the policy 
hitherto adopted (of borrowing only for periods of 20 vears and over) 
should be adhered to and that no further loans be applied for on account 
of machinery. The value of assets acquired by revenue payments now 
amounts to £14,788. 14s. in addition to £11,988. Os. 7d. taken from re- 
venue on account of obsolete plant. The extension scheme commenced 
in 1912 is now practically completed. In the previous record year the 
average price of coal delivered to bunkers was 10s. 32d. per ton, whereas 
in the year just ended the price was 145. 2d., and if the coal prices of 
1909-10 had prevailed the net profit would have been increased by £5,137. 
Working costs do not exceed 055d. yer unit sold, which constitutes a 
record for the Metropolitan area, The amount of loans outstanding per 
kilowatt of plant installed is £2€:87, which appears to be about the lowest 
in the country. ‘The output (approximately 17,000,000 units) i: the 
largest figure yet published in connection with any Metropolitan munici- 
pal undertaking. The load factor (25-6L per cent.) is well up to the 
average, but not so good as in 1910-11, when it reached 28-52 per cent. 
on account of supplying Stepney in the summer months only. The 
average price obtained by (4) London companies is Z:360., by (B) London 
local authorities I-81d., by (c) Poplar O-97d.; working expenses (A) 
1-19d., (B) 0-9d., (c) 0-55d. ; load factor (4) 19-97 per cent., (B) 20-93 
per cent., (c) 25-61 per cent. (4) is for 1912, (n) for 1012-13, and (c) for 
1913.14. The charge to domestic consumers in Poplar includes wiring 
and hire of cooking apparatus, which does not apply to other districts at 
home or abroad. Some idea of the immense possibilities of the cooking 
load may be derived from the fact that 3.000 units used by a family not 
exceeding five persons is a fairly modecate estimate, which would yield 
600 units per head of population. 

Showrooms and commercial offices were opened in July, 1911, at 121, 
East India Dock-road, and this departure proved an unqualified success 
in respect of propagation of business, At no time in the history of the 
undertaking has the influx of new business been greater than at present. 
In addition to the increased sale of current the net profit resulting from 
the sale of lamps and fittings was £192, Les. 2d., or £55. 10s. greater than 
the previous year. Satisfactory progress has been made in converting 
the old type arc lamps toa modern system of street lighting. The whole 
of the lamps in East India Dock-road, Fow-road and Roman-read have 
been replaced by tlame lamps and of the remaining arc lamps, 120 have 
yet to be replaced by high candle-power incandescents. 122 gas lamps 
have been converted to low candle- power incandescents, and the candle- 
power of the first and second lamps in those streets abutting on the main 
thoroughfares illuminated by flame lamps has been quadrupled in the first 
lamp, and doubled in the second, in order to grade the light down to the 
standard of 50 c.p. In order to accelerate the work of improven:en 
without further burden on the rates and in view of the superior efficiency 
of the new plant Mr. Bowden has recommended a reduction in the charge 
for energy from 0-5d. per unit to 0-4d. per unit. 


Winckester.—On the electricity depzrt:zent for the yer ended 
March 31 the capital exjerditure was £100,165 (inevesse £7,273) 
onl £2,207 bas been repr. 

Revenue was £13,150 (against £12,255 in previous year), working 
expenses were £7,819 (£6.603), leaving gross profit £5,300 (19,963), and 
after providing for capital charges, &c.. the net profit was £404 (£966). 
Coal used per unit sold was 5735 Ib. (ee Ib.) and coal cost was 0-440d, 
(0-448d.) and total costs (exclusive | of capital charges) were 1-774. 
(2:32d.). Units generated were 947,316 (663,554) and sold 739,529 
(524,373). Maximum load on station was 547 kw. (456 kw.). 


Yarmouth.— The tramway capital expenditure at March 31 was 
£123,363 (increase £4,464), the amount outstanding being £116,450. 

Revenue was £26,240 (against £24,133). working expenses were 
£17,608 (£16.332), interest required £4,065 (£4,094), and sinking fund 
£2,826 (£2,741), leaving net balance £1.816 (£1,062). Passengers carried 
were 4,030,728 (4,514,871), car-miles run 720,702 (673,027), and units 
used 758,296 (655,315). 


York.— The accounts of the electricity department for the year 
ended March 31 show gross capital expenditure £183.367 (increase 
£24,930) and total contributions in liquidation of debt amount to 
£59,185 and £6,550 worth of disused plant has been disposed of. 

Revenue was £29,344 (compared with £27,761 in previous year), and 


nad 


after meeting working and general costs and insurance, the gross profit 
was £13,053 (£14,973). Interest required £5,299 (£4,837), sinking fund 
£6,790 (£6,134) and tax on profits £132, leaving £832 (£4,002) to transfer 
to reserve and renewals fund. Units generated were 7,542,131 (com- 
pared with 6,997,297 in previous vear) and 6,447,118 (6,007,812) sold. 
Total maximum supply demanded was 2,750 kw. (2.330 kw.). 

The City Treasurer's report states that the surplus balance brought 
forward at April 1 1913, (£1,785) and £250 transfer from profits on stores 
account were added to the year's net. profit (£832), making a total of 
£2,867, out of which £2,812 outstanding liability on dynamo sets and 
capstans sold is to be met. i . 

Capital expenditure on the tramways is £156,810 (increase £28,139) 
of which £157,050 is outstanding. Revenue was £26,775 (£22,560) and 
working expenses were £17,936 (£15,862), leaving gross profit £8,839 
86,698). Interest. required £4,600 (£4,127), and sinking fund £1,706 
(£1,663). leaving €2,523 (£908) for reserve and renewals. Income was 
9-08d. (8:08d ) per car mile. working expenses were 608d. (6:31d.). Passen- 
gers carried were 5,946,813 (5,008,398) and carmiles run 707.370 (602,623), 


COMPANIES' MEETINGS AND REPORTS. 


E sd 


BRITISH ELECTRIC TRACTION CC. (LTD.) — The directora have prepared 
a fresh scheme for the reorganisation and reduction of the capital. The 


circular setting out particulars of the scheme states that the market 


depreciation expressing both faetora of capital loss and insufficiency of 
profits, represents about £2,000,000. The directors are of opinion that 
£008,372. 5s., by which they propos? to reduca the capital, will, having 
regard to the existing reserve, cover the depreciation which has taken 
place in the assets. The authorised capital would be £1,000,000 6 per 
cent. cumulative preference stock, and £2,000,000 in ordinary stock. 


CHADBURN'S (SHIP) TELEGRAPH CO. (LTD.)—At t c recent me i- 
ing it was reported that for the year entled March 31 the prosit was 
£12,134. 1s., and after deducting managing director's f es, directors’ 
expenses, depreciation, &c., (£4,656. 19s. 4d.) and adding balance from 
last year (£3,124. 14s. 4d.), the available total is £10,601. 16s. The 6 
per cent. preference dividend and an interim dividend of £6 per cent. per 
annum on the ordinary stock have been paid, leaving £5,201. l6s. The 
directors propose to pay a dividend on the ordinary shares of £10 per 
cent. per annum (less tax), for the half-year to March, making, with the 
interim dividend, a dividend of £8 per cent. per annum for the year, 
carrying forward £2,201. 16s, 


CHILI TELEPHONE CO. (LTD.)—The directors’ report for the year 
ended March 31 states that the aggregate number of subscribers at all 
centres at the end of the year was 13.975, compared with 12,651 at the 
beginning, or a gain of 1,324 for the year. The gross revenue in Chili 
from all sources was $3,157,003 in 1913-14, against. $2,836,550 in 1912-3, 
an increase of $320,453. The expenditure in Chili was $1,620,821, 
against $1,376,415, an increase of $244,406. The net income fn Chili 
from all sources was $1,536,182, against $1,460,134, an increase of 
$76,048. The average rate of exchange for the year was 9-60d., compared 
with 10-13d. Converted into sterling at these rates, the figures ave 
£61,454 for 1913-4, against £61,623 in 1912.3, a decrease of £169. The 
balance to eredit of revenue account, including £3.90] from the previous 
year, is £61,146, of which £15,683 has been expended on replacements, 
&e., of plant and £15,106 carried to reserve. An interim dividend of 3s. 
per share (tax free) was paid in January last, and the directors now recom: 
mend a final dividend of 5s. per share (tax free), leaving £3,956 to be 
carried forward. The board report with regret the death of Mr. Frank 
W. Jones, an original director of the company, and the retirement of the 
Hon. Herbert T. Allsopp on account of ill-health. Mr. Charles W. Parish 
and Mr. Eustace C. Quilter have been elected as directors. 


(HILIAN ELECTRIC TRAMWAY & LIGHT CO. (LTD.)—At the mestin? 
last week the chairman (Mr. L. Breitmeyer) said that the figures for the 
period under review created a fresh record. The tramway traffic showed 
a large increase, b it, owing toa fall in the rate of exchange and increased 
operating expenses, the profit had been less. "The lighting and power 
departments had made good progress, and the resulting profit more than 
made up for the loss in the tramway profit. In addition to 6 per cent. on 
the preference shares in respect of 1913, it was resolved to pay aue 
on these shares as follows : 1 per cent., being balance of arrears for 1907. 
the full dividend for 1903, and 3 per cent. on account of 1904, leaving still 
outstanding on this account £146,000. Including £8,381 brought forward 
and after placing £60,000 to renewals reserve, and £7,000 to insurance 
suspense account, the balance was £104,938. 


LU 
COALITE (LTD.—.t the meeting last week Mr. Behrens, who too 

part in the discussion, said he would like to say a word on one of the most 
important points in connection with their process. Electric power m 
this country was at the root of the economie troubles with which they 
suffered in connection with the cost of production, in which Caa 
and the United States competed so successfully with them. He believe 
that the high-power gas which could be produced under that m 
and supplied direct to the power companies would enable the cost 0 


electric power in this country to be reduced to something like 0-08d, ot 


D e “EE Jt 


ag. 


a W r: 


0:07d. per unit, compared with the present cost of about |d. That 
would create a revolution in the production of eleetrie power. 


CROMETON & CO. (LTD.) —The directors’ annual statement of accounts 
an l balance sheet, up to March 31 last, together with the auditors’ report 
thereon have been issued. Although the company was rezistered. oa 
June 19, 1913, the business was taken over as from April 1, 1913, and 
the accounts cover a period of 12 months. The gross profit for the year 
is £48,671. 16s. Od. After deducting general charges, depreciation, 
interest on debentures and other items, the available. balance i3 
£13,550. 183. 5d. Of this amount there has been set against the purchase 
price of ths business, as representing approximately the profit eine | up 
to June 19, 1913, the sum of £2.970. 1x. 5... The directors resommend 
that out of the bilince £2,5') be place | to general reserve, and £1,509 
be written off preliminary expenses, that a dividend be pail on the 
preference shares at the rate of 5 per cent. per annum (£4,394. 13s. 4d.), 
leaving £2,189. 3s. 8d. to be carried forward. The directors have pleasure 
in reporting that the reconstruction of the company has had a beneficial 
effect on the business; all departments are fully employed, and the ont- 
look for the current year is promising. A technical difficulty raised by 
certain debenture holders of the old company has been overcome by a 
scheme continuing the debentures in force as debentures of the new 
company, the interest. being increased to 54 per cent. per annum. The 
scheme has been contirmed by the Court. Owing to pre sure of other 
business, Mr. Lionel Hanbury retired from the bourd in October last. 
The Hon. Sir Charles A. Parsons, K.C.B., has been appointed a Trustee 
for the debenture holders in the place of the late Sir Charles D. Rose. 


EOMUNDS8OSN'8 ELECTRICITY! SORPN (LTD. )—For the vear ended March 
31 gross profit in reassd by £911, and dividends anl interest: increased 
by £1,640, while the loss on working the local authorities’ undertakings 
was reduced by £136. The net profit, after providing for administration 
expenses and for debenture stock interst and redemption, was £23,125, 
an increase of £4,225. After deducting the interim half- yearly dividend 
paid in January on the cumulative preference shares, the balauce was 
£17,125, which the directors recommend should. be applied as follows : 
To be carried to reserve £9,000, final half-voarly dividend on the cumu- 
lative preference shares £6,000, carrying forward £2,125. 


GREENWOOD & BATLEY (LTD.— M the meeting on Saturday the ehair- 
man (Major-General Micklem) said that the general increase in the 
price of materials, the Insurance Act and the very high rates (which 
amounted in 1913-14 to more than double what they were in 1910-11) 
had made it more difficult to compete successfully with foreign firms for 
orders. The increase in rates and taxes since 1889-90, together with the 
cost of Employers’ Liability Insurance and Invalidity and Unemploy- 
ment Insurance, represented nearly a 3 per cent. dividend on the ordinary 
share capital. The sale by the company to the Corporation of Colne of 
the Colne & Trawden Light Railway was completed some months ago and 
the price fixed by the arbitrator was fairly satisfactory. They proposed 
to pay a dividend of 7 per cent. on the preference and of 5 per cent. on 
the ordinary share capital for the year, leaving £4,824. 15s. 9d. tu be 
cariied forward. l 


MONTREAL LIGHT, HEAT & POWER CO.--The report for the vear 
ended April 30 states that the gross revenue was S6,245.607 > operation 
and maintenance absorbed $2,778,451 and depreciation and renewal 
reserve $600,000, leaving net revenue 82.867.245, less fixed charges, 
$167,976, giving net income $2,399,268, Dividends absorbed $1,700,000 
and officers’ and employees? pension fund $10,000, leaving $689,268 for 
general surplus, ‘There were substantial and satisfactory increases over 
previous year in the gross revenue and surplus earnings, not withstanding 
Increased operating expenses occasioned by advanced prices for raw 
materials and also low water and ice, necessitating extended operation of 
steam plant and purchase of additional power. ‘The steam reserve plant 
for the electric department at La Salle is equipped for 25,000 H.p. and 
designed for ultimately 50.000 n.r. The new steel pole transmission 
line between Cedars Rapids and Montreal will be completed simul- 
taneously with the hydraulic development of the Cedars Rapids Mfg. & 
Power Co., with whom the company has contracted for part of its power 
supply. The directors have decided to make further concessions in 
the rates for overhead servic -. 


SHEERNESS & DISTRICT ELECTRIC POWER & TRACTION CO. (LTD.)— 
The accounts for £913 show a loss (after providing for debenture interest) 
of £1,805, converting a credit balance brought forward into a deficiency 
vf £1,476. 

TELEPHONE D&VBLOPMENT CO. (1912) (LTD.) — ‘She report for the year 
ended June 30 states that the accounts show a credit balance of £16,078. 
Dividends to the further amount of £4,000 are estimated to have accrued 
within the period. ‘The directors now recommend that a dividend be 
paid at the rate of 5 per cent. per annum (less tax), leaving £1,336 avail- 
able for payment of directors’ fees and for carrying forward to next year 


TRAFFORD POWER & LIGHT SUPPLY (LTD.)— After charging interest on 
debentures, mecting all expenses and transferring £3.000 to depreciation, 
the profit for the year ended March 31 amounts to £4,546, com pared 
with £1,509 in the preceding year, when a debit. balance of £863 was 
carried forward. At the meeting last week it was decided to pay 5 per 
cent. on the preference shares for the year. The arrangement for the 
sale of the property and undertaking to the Manchester Corporation having 


fallen through, the directors anticipate an offer of purchase from seme 
other source. 


. 
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TUBES (LTD.)—For the year to April 30 the trading profit (after pro- 
viding for directors! fees, depreciation, maintenance and al] expenses) was 
£21,366. Is. 5d.. to which must be added £11,115. 7s. 11d. brought for- 
ward, making £32,481. 9s. 4d. The directors have set aside £10,000 as 
reserve, and they recommend a dividend of 2s. per share (tax free), 
carrying forward £12,481. 9s. 4d. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES & CHARGES, &c. 


—— i 


NEW COMPANIES. 


ANDCOLE & TURNER (LTD.) (136,408.)—Reg. June 15, capital £100 in 
£1 shares, to carry on all kinds of ageney business, especially in regard 
to the electrical industry. Private company, First directors are H. W. 
Anderton, H. Coleman and W. F. Turner. Reg. office: Queen Anne's 
Chambers, Westminster, S.W. 


AUTOPINS (LTD.) (136,439.)—Weg. June 16, capital £2,000 in £1 shares, 
to earry on the business of manufacturers of and dealers in split or cotter 
pins, dealers in electrochemical products and apparatus, &e. Private com- 
pany. First directors are €. Bingham, W. B. Lashar and F. J. Underhill. 
Reg. office: 222-3, Mansion House Chambers, 11, QueenVictoria-stecet, E.C. 


BELCO (CT2.) (136,797.)—Reg. July 3, capital £35,000 in £1 shares, to 
take over the busiiess and all or any of the assets aud liabilities of the 
British. Economical Lamp Co. (Ltd.), and t» carry on th» business of 
electrical engineers, manufacturers of electric lamps and fittings, suppliers 
of electricity, &e. Private company. First directors are Count Hutten 
(chairman), Bridy.-General G. P. Bourcicault, R. Niepel (managing 
director), J. Siess and L. Spiller (managing director). Reg. office: 
Windsor House, Kingsway, W.C. 


DEODAR CO. (LTO.) (136,822).—Reg. July 4, capital £500 in £1 shares, 
to carry on the business of manufacturing chemists, electrical, mechanical 
and general engineers, &c.. Private company, First directors are C. 
Speight (chairman) and J. A. Dzomgoole. 


DIRECT COPPER PRODUCTION $8YND. (LTD) (136,536).—Reg. 
June 20th, capital £10,000 in 6,000 “A” and 4,060 “ B” shares of £1 
cach, to take over certain inventions relating to processes and apparatus 
for the direct production of copper cathode plates, sheets, tubes or wire 
[rom copper ores, or from crude copper, and to adopt an agreement with 
Sherard O, Cowper-Coles. Private company. First directors are Sherard 
O. Cowper-Coles, J. J. G. Gordon, T. Bolton, E. M. Fox and the Rt. Hon. 
Sir T. Vesey Strong, P.C, K.C.B. 


E: ECTRO MOTOR HIRING (LTD.) (136.627).—R«g. June 25th, capital 
£10,000 in £1 shares, to sell, let on hire, ecnstruct and connect cables 
wives, dvnamos, accumulators, motats, telephones, switches, fittings, 
brazkets, lamps &e/.— Private company. 


HEMMING CONDUIT GRIP (LTD.) (130,373.)- Reg. Juno 12, capital 
£2,000 in £I shares, to carry on the business of manufacturers and factors 
of electrical and other fittings. Private company. First directors are 
A. E. Beck and J. R.A. Hemming. Reg. office, Lincoln's Inn-chambers, 
Corporation-street, Birmingham. 


KIESOW & CO. (LTD.) (136,457.)— Reg. June 16, capital £15,000 in £1 
shares, to take over the business of a vendor, agent and importer of glass 
and enamelware and lighting accessories carried on as Kiesow & Co. 
Private company, R. Kiesow is first permanent managing director and 
chairman. Reg. office : 25, Fore-street-avenue, E.C. | 


" KRISCO " PATENTS. (.TD.) (136,705.)—WM»z. June 29, capital £500 
in £1 shares, to carry on the business of sellers and distributors of the 
invention of A. and II. Christmas for improvements in connection with 
electric lamps for motor-driven vehicles known as the © Krisco Magneto 
Light.” to acquire the benefit of an agreement between the said vendors 
and F. W. Barnes, and all rights, privileges and personal property of 
the said F. W. Barnes thereunder, and to adopt an agreement 
between the said E. W. Barnes and R. J. Rodd. Private company. 
First directors are FLW. Barnes, R. J. Rodd and A. W. Love (all per- 
manent, subject to holding 25 shares each). Reg. office : The Old House, 
Church-strect, Walton-on-Thames. 


8. A.C. J. (LTD) (136.464.)— Rez. June 16, capital £15,000 in £1 
shares, to acquire, develop and manufacture any form of combustioa or 
turbine engines, &c.. Private company. 

SOUTH WALES WIRELESS TRAINING COLLEGES (LTD. ) (136,585).— Reg. 
June 23rd, capital £1,500 in £I shares (1498 © A“ and 2" B 7). to carry 
on the business of a college or school for instructing pupils in wireless 
telegraphy or telephony, &c., and to adopt an agreement with J. R. 
Schofield. Private company. First directors are W. L. Yorath and H. 
B. Tavlor. Reg. office : Market buildings, St. Mary-street, Cardiff, 


TELENEWS (1914) (LTD.) (136,385.)—R^g. June 12, capital £30,000 
in £I shares (15,000 participating preference), to adopt agreements with 
'Telenews (Ltd.), A. B. D. Lang and J. V. Powell, and with the National 
Telewriter Co.. to carry on the business of advertising contractors and 
agents, news and press agents, makers of and dealer: in tol writers, tele- 
autographs, lamps, cables, &c.. Fistdicz^t»saz: RO Be ce-Jones, V. W. F. 
Dickins, J. A. Powelland F. English. Rez. office, 6, Broad-street- place, E.C. 
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TRAUTMANN'S8 PATENTS CO. (LTD.) (135,783) —Reg. July 2, capital 
£40,000 in £1 shares, to take over the business of Trautmann Gesell- 
schafft m.b.H., of Dresden, together with certain. patents relating to 
electric or mechanical burglar alarms, to carry on the business of manu- 
facturers of and dealers in the said alarms, signals, &c., experimenters 
in electrical and mechanical instruments and appliances, &c. First 
directors are E. Schneider, M. Trautmann and E. L. Leman. 


TSLEPHONE CO. OF PERNAMBUCO (LTD.) (136.737.)-——Reg. June 30, 
capital £100,000 in £1 shares (55,000 7 per cent. cumulative preference), 
to acquire, construct, equip, develop and work any lines of telephone, 
telegraph or other means of communication in Brazil or elsewhere, except 
the United Kingdom. H. Tatham is first secretary. 


UNION SURPLUS LANDS CO. (|LTD.;(136,673). —Reg. June 26th, capital 
£150,000 in £1 shares to take over any lands, building areas, buildings, 
superstructures and hereditaments of any tenure in London, or elsewhere, 
and to adopt an agreement with the Underground Electric Railways Co., 
of London. Private company. Reg. office: Electric Railway House, 
Broadway, Westminster, 


A. B. VIRRO & DOMESTIC ELECTRICS (LTD. (136,149.)—Reg. 
May 30, capital £6,000 in 5,940 7 per cent. cumulative participating 
preference shares of £1 each and 2,400 founders’ shares of 6d. each, to 
carry on the business of manufacturers of and dealers in electrical and 
other vibrators, switches, rheostats, resistances, &e. W. R. Ansell is one 
of first directors. Reg. office: 58, High-street, New Oxford-street, W. 

J. WHITEHOUSE (LTD.)(136.569).—Rey. June 231d, capital £3,000 in £l 
shares, to take over the business of an electrical engincer and contractor 
and de: le: in electrical goods and materials carried on at Golders’ Green, 
Private company. J. Whitehouse is permanent managing director. 


STATUTORY RETURNS. 


. COATBRIDGE & AIRDRIE ELECTRIC SUPPLY CO. (LTD.)— The capital 
in return to March 26 is £1,000 in £1 shares. Ml shares taken up, £1,000 
considered as paid, Mortgages and charges : £148,962, 8s. lld. 

DIRECT SPANISH TELEGRAPH CO. (LTD.) — According to return. to 
April 1, capital is £05,000 in 13,000 ordinary and 6,000 preference shares 
of £5 each. 12.931 ordinary and 6.000 preference shares taken up and 
£94,655 paid.- Mortgages and charges : £20,200 Ist mortgage debentures 
redeemable June, 1914. 

ERNEST F. MOY (LTD.;—«'apital at April 17 was £10,000 in £1 shares 
(8,500 ordinary and 1,500 preference). All shares taken up and £10,000 
paid. Mortgages and charges, £1,450. 

WEST INDIA & PANAMA TELEGRAPH CO. (LTD.)— According to 
return to June li capital is £2,445.630 in 34,563 first preference, 10.000 
second preference and 200,000 ordinary shares of £10 cach. 234,563 first 
preference, 4.669 second preference and 88.321 ordinary shares taken up. 
£1,275,530 considered as paid. Mortgages and charges : £80,000, 


MORTGAGES AND CHARGES. 


BESI’S SAFETY LAMPS (LTD.)—Particulars of £4,000 debentures, 
created May 28th, 1914, have been filed, amount of present issue being 
£3,000. Property charged: Company's undertaking and property, 
including uncalled capital. No trustees. 

ELECTRICAL ENGINEERING & MOTOR CO. (CARLISLE) (LTD.'— Deben- 
ture dated June 11. 1914, to secure £500, charged on company's. under 
taking, including uncalled capital. Holder: W. L. A Lamb. 

HYDRO BLECTRIC{CONCESSIONS (LTD.)—Mortgage on uncalled capital 
dated June 29, 1914, to secure £750. Holders: F. Chaplin and G. 

Vobarts, 

LIVERPOOL ELECTRIC WELDING CO.Y (LTD. —Particulars of £500 
debentures, created June 18, 1914, have been filed, whole amount being 
now issued. Property charges: Co.’s undertaking aud property, in 
cluding uncalled capital. No trustees. 

PONTELEC WELDING PATENTS (LTD.)—Issue on June 19th, 1914, of 
£100 debentures, part of a series of which particulars have been filed. 

G. M. WIRELESS PATENTS SYND. (LTD.)—Particulars of £3.000 deben- 
tures, created dune 11, 1914, filed pursuant to see. 93 (3) of the Com- 
panies (Consolidation) Act, 1908, amount of present issue being £2,100. 
Property charged: company’s undertaking and property, including 
uncalled capital. No trustees. l 


. COMPANY INCORPORATED OUTSIDE THE U.K. 


JOHN 8. METCALF CO.(LTD.) (1403F.)—Particulars filed June 17, 
capital $25,000 in $100 shares. Reg. in Canada on March 25, 1907, as 
Metcalf Engineering (Ltd.) (renamed June 1, 1914), to carry on the busi- 
ness of civil, mechanical and electrical engineers and contractors. Bi itish 
address, Dudley House, Southampton-street, Strand, W.C., where H. G 
"Heathcote is authorised to accept service. 


RECEIVERSHIPS., 


BALCHIN, SCHULZ & CO. (UTD.j—*. E. Corfield, Balfour House, Fins- 
bury- pavement, E.C., ceased tu act as receiver or manager on June 8, 1914. 
NATIONAL PROVINCIAL ELECTRICITY CORPN. (LTD.)— Notice of 
appointment of E. W. Oakley, Pls. Queen Victoria-street, B.C., as 
receiver by order of Court dated June 12th, 1914, has been filed. 


ea CENSCHEE GENCPETENEN REN) 


NO CELL (LTD.)—.\. H. Partridze, 2, Gresham-buildings, Basinghall. 


street, E.C., ceased to act as receiver and manager on June 27, 1914. 


PREMIER ELECTRIC AND HARDWARE (L'fD.)—Notice of appointment 


of E. H. Hawkins, 4, Charterhouse-square, E.C., as Receiver by Order 
of Court dated June 12, 1914, has been filed. 


GITY NOTES. 


d 


MEMORANDA (July 9).—Bank rate 3 per cent. (since Jan. 29, 1914). 
Price of silver, 253d. per oz. Consols 751—754 for money and for 
account. Consols Pay Day, Aug. 6. Stock and Shares Continuation 


Days, July 27 and Aug. 11. Ticket Days, July 28 and Aug. 12. Pay 
Days, July 10, 29 and Aug. 13. Mining Shares Carry Over Days, 
July 7 and 24. 


BRITISH INSULATED & HEL8BY CABLES (LTD.)—Warrants for interest 
on the 4} per cent. first mortgage debenture stock and the 5 per cent. 
mortgage debenture stock to June 30 have been posted. 


CIE. FRANCAISE DES CABLES TELEGRAPHIQUES. —4A recent issue of the 
“ Schweizerische Handels-Zeitung," of Berne, contained the following :— 
“ We recently quoted from the ' Neuen Zürcher Zeitung’ a statement 
that the nominal value of the shares of the above company was to be 
reduced from 250 to 150 frances. This was incorrect. The shares will 
retain their present nominal value, and a dividend of 10 franes for the 
current and future ycars seems to be assured. A reduction of the nominal 
value of the shares was contemplated, but this was altered when a group 
of French bankers bought the majority of the shares. The transfer of 
the majority of the shares from Swiss to French hands is favourable for 
the shareholders, for it will be readily understood that the French Govern- 
ment did not hke to see such an eminent French undertaking, which owns 
and works the only submarine cable from France to New York, in the 
possession of foreigners. The Government did all they could to depre- 
ciate the Swiss shareholders’ property and we believe it was intended to 
make the dividend for the vear 1913 as low as possible so as to make the 
large shareholders dissatisfied and induce them to agree to the sale. We 
learn that it is the great Société Générale which last month bought the 
majority of the Cable Company's shares and that this sale took place in 
conformity with an important scheme under which the Cable Company 
begins a new phase of existence, and so favourable is the combination of 
the undertakings, and particularly of the profits, that not only does the 
payment of 10 franes dividend appear to be assured, but the early repay- 
ment of the Government advance is contemplated, after which the 
dividend might go much higher than 10 francs. . . . The French 
Government will agree that the Marconi Company may erect wireless 
stations in France, but only on the condition that the Company come to 
an agreement with the Cie, Francaise des Cables "l'élégraphiques on fav- 
ourable terms to the latter, under which à French Marconi Company vill 
be formed which will pay for the erection of the French stations, to be 
taken over and worked by the Cie Francaise des Cábles Télégraphiques. 
The latter would take a share of the gross receipts, which would be a large 
share of the net profit, and this would enable them to redeem the Govern- 
ment subsidy on their cables. Between Great Britain and the United 
States there are 11 cables, while France only has two cables to North 
America, most of the European traffic to North America going via 
England. The share capital of the Cable Company will be increased by 
several million francs, which will not be issued under par and it may be 
taken for granted that the value of the old shares will rise. New shares 
will be issued in payment for contracts with important foreign firms, 
which will result. in an increase of revenue of several million francs per 
annum. Jn the best technical circles it is believed that this combination 
will result in an increase of the net profit to at least 2,000,000 francs per 
annum, After payment of 10 fr. dividend (which takes 570,000 fr.) a 
third of the remainder of the net profit has to be placed to special reserve 
and two-thirds to repayment of the Government advance, which latter 
amounts to 4,200,000 fi. and will be paid off in from three to four years.” 


CLONTARF & HILL OP HOWTH TRAMROAD CO. —The directors nave 
declared an interim dividend of 3s. per share. 


DUBLIN UNITED TRAMWAYS CO. (1896) (LTD.)— The directors have 
declared an interim dividend for the half-year to June 30 at the rate of 
9 per cent. per annum (less tax) on the ordinary shares. 


EASTERN EXTENSION, AUSTRALASIA & CHINA TELEGRAPH CO. (LTD ) 
The interest on the 4 per cent. mortgage debenture stock for the half- 
year ending July 31 will be paid by warrant on Aug. 1 next. The 4 per 


cent. mortgage debenture stock revister will be closed from the 28th to 
the 31st inst., inclusive. 


NEWCASTLE-UPON-TYNE|ELECTRICISUPPLY CO. (LTD.)—The directors 
have decided to pay an interim dividend of 21 per cent. on the preference 
and ordinary shares, 


TELEGRAPH CONSTRUCTION & MAINTENANCE CO. (LTD. )—The direc- 
tors have declared an interim dividend of 12s. per share, and the 
transfer books will be closed from the 6th to the 16th inst. inclusive 
preparatory to the payment of the interim dividend, 


—— 
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METAL PRICES. 


Messrs. J. B. Garnham & Sons, 132, Upper Taarna iresi; London, E.C., quote under 
date July tie following as the aid bas prices of 


Scrap METALS. per ton. : Pri * RA 
Solid Drawn pras Tubes.. eeeevn at , Spelter. . eooeceeantonesnesneosase £21 17 6 2 DAS NAME, Wed, DUET DtvipEND 
Solid Drawn Copper Tubes......  9id. | Antimony ................ €2 0 Off A SEND July 8. | Yrevpep. UR. 
Brased Copper tbe seda sque ats: bud T "x £150 0 0 py ees ee AP eee ne 
Brazed Brass Tu Vo Va eu be : OLD ETALS. per ton. T 
Biase wie "m "ds ean S CD al Sa íi 3 2 Electricity Supply. € s.d 
Roll TASS NCSERRIRID ILI I : raziery Copper Scrap...... £ ibo 
Brass Sheets ..scsssesesecescee 7id. | Clean Scrap Brass.......... £40 O O || 10! 9/0 | Bournemouth & Poole Elec. Sup. Ord....| 10 —11 |6 7 O| Mar, Sept 
Co r Wire H 9d Old Lead ess 4lbs. cwt £17 0 0 10: 4/6 Do. 4l per Cent. Cum. Pref....... "IP 9$—101 4 15 3 Feb Aug 
ppe Esso ts Ve e ' | Old Zinc....... eus £16 0 QI 10 6/0 | ,Do. 6 per Cent. Cum. Second Pref ....! 10j—11 |510 3 Feb, A 
per fon. Hollow puit desinens .. £84 0 C | St. 44% To: 43 pA ru Deb. Rad d. oa 93 —96 | 413 91 Jan, July 
Copper Sheets ........ ss. £78 0 0 | Black Pewter. ............. £58 0 O0 | 5 5/6 | Brompton & Kensington Elec. Sup at at 2 8 0|. March 
English Lead.............. £20 0 0 | Gun Metal............... . £3 0 0 5 3/6 Central Elec. Sup.Co. i Guar. Deb. Stek.) 91 —94 |4 5 0 Mar, Sept 
Mr. A. Joseph, Earkstreet, London ‘toad, Southwark, London, S.E., quotes under date i : i | Charing Gross W. End & City) eme ali 55122 June, Dec 
Jupe me following Prices OS RA: ) on — eros 5 2/3 | Do. 4} perCent, Pref... | aja [4 7 8 Eb. Aur 
Aluminium Cuttings........ £62 0 | Old Lead (less usual Draft) .. £18 0 O [| St.| 475, Do. dl es D ; Stock (redi) .. ure s | 1 4 6 | Jan, July 
Cel Mind Baas Pa OO Tea Da us serene B12 0) OW Sti boo a Do Cy Undertake MES Conn E hy e0 
z ; S 2/3 | tDo. City Undertaking 44?5 Cum. Pref.) 4&—4 | 511 1 
Clean Copper.............. £58 0 O | Old Zinc....... T M ... £16 0 0 : Jan, July 
Braziery Copper............ £54 O O | Hollow Pewter ........ .... £100 0 0 5 3/0 | "s vedo d ie k (red.) .... a l i 1 March 
Gun Metal .....-. escis £55 0 0. Shaped Black Pewter ...... £65 0 0 | 8t. 25:9 tchiswick Elec. Supp. Corp. Ist Mort Db]. 89 Lol | 418 1] | June, Dee 
Mr. Joseph can supply solder at the following prices per ton : Plumber's Solder (in bar || St. 44o Pp: P. — | ve 
or strip), £505 Commercial Tinman’s Solder, £3) ; Bi»woios Solder. £9). 1o eo. d DC Gu pago Ord. .. I EU | 7 ae a ien Aug 
A eed ——— | " ee n Mme : ly 
St. 5% | tDo. Spercent. Deb. Stock (red). .....| 115 —118 4 4 9 | Jam Ju 
ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS. St 44% tDo. 4j per Cent. 2nd Deb. Stock (red.)| 98 —101 | 4 9 1 jns bee 
- 100 11/6 | Cleveland & Durham Elec. Power 5% Ist , y 
Week S ineordee AGGREGATE. Mort. Deb. 25 oo Ia ep oed e 97 —99 15 1 0 / pan. July 
LINE, ended. E €) [No.of Amount, Incordec] 19 Qo Te EOE pvo JA (ode Feb Aue 
weeks.) '"' (a) ' ; 104 ; | Mar, Sept 
penc ees m E (0. — || St., 49°%' TDo. 4b per Cent, Deb. Stock (red. 3. ....| 101 —104 | 4 6 6 
Aberdeen Corporation ...| July 1| 1948] + (2371 4 a939 TE St MS EE ER E Ese d LR May, Nov 
Anelo-Argentine ........ » l| 5,759 + 1833| 26 1,457739 [+ 5358 || 3 os: | Do. 6vperCent Cam Pref U sth ALES |? 7 | June, July 
Ashton-under-Lyne......| 5, — 4| 508)+  59| 14 $609 du. app We Os eor Cet Non Cum PORC CUP ites ay, Nov 
Ayr Corporation. ........ » 4 427 | + 35 7 2,892 |t 232 || st | 44° Do. 44 per Cent. Ist Mort. Deb. ied) 83 —86 |5 4 6 ps 
Bath Electric Trams, Ltd.) 4 1,354) + 159] 25 | 24,078 !'+ 1,906 "S 4o Folkestone Electricity Supply Co. Ord. . 5—5} 6 7 0 July 
Birkenhead.......... Le. He 5. 13501!— 14I 14 17.806 |+ 28 St. 4jo4; Do. 4[ st Deb. Stock red.) 93 —95 |414 9 April, Oct 
Birmingham Corporation. i 4| 13,288 | + 1,375, 14 174,648 i+ 15,164 t 5 d Hove Electric Lighting OU AE d 81—9 500 Feb, Aug 
Bolton Corporation ...... » 5| 26008, + 1; 14 32818 i+ 2,100 5/0. Kersington & Knightsbridge Ord 7i—7— | 514 3 E 
Bournemouth Corporation|  ,, 1| 2,226} + 1l6| 13 28,169 |+ 1,901 H 6%, | Do. 6perCent. Ist Pref. ON 4t—b |517 6 Feb, Aug 
Bradf IQ Corporation T ys 4 6,623 { + 341 14 83.265 4- 5,389 d 49? Do. 4 per Cent. Deb. Stock (red) .... 91 —93 4 6 0 Jan, July 
Brighton Corporation a 5; 5 1,385 | + 2451} $14 15,684 |4- 1,406 St | 492 Kensington & Knetbe.Co.& Notting Hill i 
tarist Trams & Carriage ^: 3| 10,490 | — 2,771 | 26 121,428 |+ 17,487 | | Co. (Joint Station) 495 Deb. Stock (red.)) 89 —92 |4 7 0], i. Oct 
Burtoncorporations ccc) 20 gt 082 t ONS] | die le Cow | Sty: E pu EIN irred Deb, Stock..) 76—80 |512 9| Jan, July 
Bury Corporation ....... » S| 14594, 3L tid | 19633 |t l S US Do. eperCent Pero OIN si] ZIE |311 8 | Mar, Sept 
Calcutta Tramways Co. .. a 4 ,R68,450 | --R3,040 i ed : S "b Do. ree iet Mort. Dabo. s. pae 91 —4 14 S 1 Mar, Sept 
Camborne-Redruth ..... ” 4 163 | — 8: 27 | 3.791 + 82 S 2/6 Metropolitan Electric Supply Ord 31 —3f 6 4 0 Jan, July 
Cardiff Corporation ...... June 27 2,953 + 66| 12 | 36.648 :+ 2,423 5 2/3 | tDo. 4& perCent. Cum. Pref......... 4| 4-4 500] April, Oct 
CentralLondon Railway.. July 4; 4.877| + 100: 27 | 135330 |— 2690 | s" 4j*| tDo. 4l per Gent. Deb. Stock Ist Mort] 95 —93 |313 9| Jam July 
City & South London Rly. »5 4 2,934 | — 176 27 72.886 — 4,424 to tD 3 snt. M Deb. k(red. 2 —8 ]une, Dec 
Cork Electric Trams Co... 2 603 | — 6| 26 12,843 i+ 243 | St. or 9. SEPTO nt, Mort vee ue 4} 4 1 8) jan,’ July 
Croydon - d June 26 1,891 + 149 12 22 789 + l 671 St. 44°56 ? t Newcastle & District E. L. 4t Mt. Db. St. 83 —87 5 3 4 Jan July 
ie o RE july 4 1.117 | + 107; §14 14.437 + 808: St. ve | Do. 2nd Mort. Deb. ........... e| 97-—10016 0 0 Mar. Sept 
Dover COrmofation os ecd i s , Doe Sedan up DRE E. S. Ord...... cras ac 2 i b pes 
Dublin & Lucan Railway . ae s | : - | 3 ] oe Der vent. Pref. cr serais db a s 
Dublin United ....... ^| «^ 3l nir 572 2 | asrase |- Saee] SR App TR. di per Gent tet Mort Deb. oie 08 9114 9 1) re "Aue 
pune Sud eis s 1, 1,375; + 6 | $7 | 9.093 l+ 189 ae a North Metro Elec power Sue D Morts. 99 Z102 i ls | Mar, Sept 
ast Ham Council ....... » 4l LI52| + 1272 | l4 14,776 4- 745 | ct B9? | Do. 6% Cum. Pref. St. el 109 = 
Pte coo oci cats oils : UL " iue A P St 6% D. BIDOUI AQ ae NUES 07 — 510 1 April, Oct 
Exeter Corporation......| a — 3" — 408 | + 0j 14 | 5.016 l+ 351 !9 10 See ce C iem d mir 5! T c 
GlasowCorporation.....| , — 4| 21615) + 771 | i5 | 107.832 |+ 7194] 5 3% | Do. SperCent.Cum Pret... iiiI] 435b | 4 15 0 | March 
Do ok Tems een » 4j elt 3| 22 | 333 |- — 83] 3 7 | St. James’ & Pall Mall Elec. Ord.-....-..| 91—59b |6 6 0 | Mar yum 
tHalifax Corporation ..... June 30| 2.442] + "1221 13 | 23904 [+ Thais || «9 3/81 po; AP CERE ek ed) l| alat |416 9 Feb, Aug 
Hastines Elec. ee, 'uly 1 1,228 + 83 iA i iod at nA SUR Diod Electri Supply e puros 21—31 À A o Jan, July 
Hida Cn d m MA | TA [E + $63,788 | st. 5% | fDo. S per Gent. Ist Mort. Stock (red)| 97 —100|5 o o | Abril 
e ae » D ! D , t — sis 
Hull Corporation ........| 4, — 4| 3,410. + 322| 14 | 44281 + 1900 || JI gies a M on ee lame de i is s 3° o | Feb, Aug 
Ilford District Council... se 4 654 | + 16l 13 7,391 [+ 1,050 ot Do 44 Ist Deb. Stock (red —100 Feb, Aug 
Ilkeston D " St. | 44% . st Deb. Stock (red.) .........| 97 410 O | April, Oct 
quin pert ru ME T l 163 | + 25| 13 1,783 '4- 23 3 Urban Electric Supply Ord. .......... &— April, Oct 
c ration s . 2s Pe i ^ &O er Ca P i 
isle ot ThanetCo...... S] Q7 4| Dil 5109. d | 18.202 "851 || s. mo Do. "eise C ME Db. ss "um : : : April, Oct 
pu E " 4 176| + 2, 7 1,268 |— 50 Sc 50/°| Uxbridge & District E.S. Co. 5% Deb. St 100 —104 | 4 16 3 April, Oct 
Lanarkshire Trams Co. 5 2 2015 | + 171 26 49,752 i+ 6,473 ^ | Waste Heat & Gas Elec. G Stati = oe 
aanre United ssaa n. Eek 1793] AND 20° | 42918. 4807. i m Westminster Elec. Sup. Ord... «cce: al—at $12 9 Mi». Au 
eeds Corporation ......| 4, 4] 9,127] + 444, 14 , 118692 |+ 5,053 | | 5/3 | 1Do. 4 perGent. Cum. Pref........ en = ar, 
Leicester Corporation . 541 322| + 282] 27 | 7257 Bs $0e9 || 5 2/3 |!Do. 4bperCent.Cum.Pref...........| 4H—5À |4 6 7| Jan, July 
Voce EPOR uu a 4 813 | — H 7 | 5,574 M 177 | | Electric Railways and Tramways. 
poration ..... ve me 2 ws bs oe = 
Liverpool Corporation.. ..| June 27| 13,439 + 237 | 28 | 333334 |+ 15,679 | I D dp x E eee ATA uoo ol, Ari 
Liverpool Overhead Rly.. July 5| 1,783 — 75 i26 46,243 + 1,434 s 44°! Do, 4} 1st Mort. Db. Pref ud ess 70—25 |6 0 0 Jan, July 
e LN NO MET 744 ck 84 | SE | aj" pena Dist Power & Trac 4} Ist Deb. St! 821—846 | 5 6 e| brite Oct 
London County Council ..| June 24! 44,726) + 1,722. 12 | 533.730 |+ 24,837 | gee? Be a e Jan, July 
London Elec. Ry. Co. ....| July 4 | 13.070, — ‘510; 27 | 382350 + 1,970 o acu c oe e ENS I MER 0 | Feb, Aug 
London United o 3| 7568) — 144 | 27 | 16373 i+ 237 | g! 49 | #00. 4 per Cent. Dabs. 220020200501) 100 —102 3 18 6 Fe A 
Maidstone i RN n 4 247 | + 28; 39 7,414 I: 827 | St PERE Cte) rac tpn APE Ord NonCm, P a js, Bec 
ManchesterCorporation «|, 4| 19.380! Tult] dá | 249268 + 78 | SE gs, | ,B2 Def Ord. St we eee. is iN | a$— T | 
Metropolitan Bist Rly. " 4| 2070 = "9| 27 | 09.583 j+ 312] St PA foo. ?rerGont Nom Qum Prefs. $3 —e e Bop Feb, Aug 
MEE M DE yos 4 4| 13.107 (co 38 27 355443 |+ 203 | sc 5% | Do. SperCent. PerpetualDebs....... 91 —93 ` 5 7 96 April, Oct 
Metro re RA. n” 3 n res + $993 27 243,112 + 5,491 | St. 44°35 Do. 44 p2r Cent. 2nd Deb. Stock...... | 76 —79 | 513 11. May 'N 
Er dd : 3 " | . s m St. 3^9 : Central London Ordinary Stock ........! 57 —62 417 9 | Feb, Ne 
Newcastle-on-T yne CORN ur app 3503 ses 615. i323 022 le 7 200 ee dni pas di eed One Socks sory, ee E Le ae 
Newport (Mon) .... iss. n 4 885 + — 90, 1$ | 11606 |t 1339 | St 44% Do. MU A "1104 —106 49 Qj Feb, Aug 
odere ape » 3j M6 t is us | BUS P 20 | SE 4 De Gti Asented Prei Ord: Stock lr bà io ; 
Oldham Cor t 2 £ t. A O. sented Pre r OC ,413 0 24 
Perth (N B. ed 9| 241 - 185| 15 | 3458€ + 2519 | S£ 265, Do. Deferred Stock ........... eee 40—45 49 0| Feb 
Perth (WA) Ele Tron : . e AE St 4% | Do. Gtd. Assented Df. Ord. Stock .... 80 —82 |417 6| v 
Portsmouth Corporation. , dus Sidus so 7902 do 89907 qi d$ St $08 City & South London Riy. $ per Er dup Eb | Ru 
Norse uly 12,0 | |. Pret) BOs tsa se voce send asds-e ase 5 —97 
Rotherham Corporation .. ' „ — 1| 1058 + 8 13 | 13363 + 699 | se sez | Do. (89) 1.1... a 9) —4 $60: Rb Aug 
S hace 2L] n 6] 5490. + 132 l4 | 73929 + 1318 list 895 Do (199) i pM: 89 922 5 8B & rr» A 
M PEL ee ee eee -| m 1 ($20,200 + $2,457) 26 !$486355 + $05,738 | Se 50l Do. (19033 22.5 ns se 89-92 | 5 8 6! pep Bus 
e ldc vorporation.. ” 9 7,899 + 357 $15 112,534 t 4,635 St. 4% Do. 4 pe r Cent. Perpetual Debt. RS 86 —88 4 ll 0 M. , Noe 
ee Trams ........ " 4|$11,453; — $55! 26 | $321,558 |+ $7553 [| jos < Hastings & District Elec, Trams Ord... »,—1 : Mil Seot 
an Tramways)  ,, " ie + 2 | Z et + He | 7,d | Do. 6p2rCent. Cum. Pref........ its | H-H 870 April Oct 
CENA á 1,552 | + 139] 1 18.202 |t L 9^ flmperial Tramways Ord...............|. | 34—3 : 
Southend Corperation "E 1} LZ2| 133 14 | 13693 [p 2437 10-690. 8065 GUN CAPE DRE ur eco r 4-6 UMS EP 
Š " 56|-- 39° §1 1}, | St. 44°4 fDo. 44 per Cent. Debs...........008. 73 —75 | in^ 
Sung: Corporation ../ n — 8| 1,708, + 176! 1$ | 20.895 |- 1199 | SEs 35^ L That E p WLS er cent Pic. 2 CE a wo duy 
un i and District...... l s 1 659 + 65! 35 20.449 (+ 1783. St. 4% | fDo. 4 perC-nt. Deb. Stock ......... :| 71 —76 | 5 5 3 eae ] n 
Trado Corporation ....| 4, — | 122 + 18 | 13 , 2378 |+ 225 | 10 6/6 | Lanarkshire Tramways....... eee 9;—:08 517 0 | Feb ‘Aug 
jniside Tram Co. ......! June 39 907 + 77 25 | 15515 + 4994 | St 5% fLanc: Utd. Trams S"oPrior Lien Deb.Stk., 841—863 | 515 7 ^ Jan. Jule 
Waa corporation « July 1 1520 + i iE T = [369 ' 10 1/0 , London Electric Ry. Ord. St............].— 14d—1l4 is an, July 
TEE - 655 l 6. | 4% : er Cent. Deb. EUREN — ite 
Warrington Corporation.. June 25| 43i T B m 5433 '— "e| SE 40? | Bo. 4xerCent Pret creen 00—2 |Site! 7 
st Flam Corporation.. ae 2 2,984 + 23 $13 38,843 “+ 1,829 [ St | 4%% tLondon United Trams 4% Ist Mt.Db. St. |. 54 —58 16171] Jan, Yul 
Wolverhampton a EE TM M St | 402 | Mersey Perp Dib, ..ecererer ee 72 —7 |5 4 0| Jan. iu 
a ire W.R, Trams . no 5! 1456 + 24! 27 | 32250 + 1154 [| St | 44% t Metropolitan Elec. Trams 44°% Deb. Stock 84 —87 | 5 3 6| Tan’ duy 
i) lies comparisons a are With the corresponding period last year.  * Partly electrical. | St.' 5°4 | Do. Sper Cent. Db. Stock........... 851—885 | 5 12 6 : 
ncludes omnibuses, 1 Minus 2 days. § Minus 3 days. i| Plus 3 days. x "n3 M n) bc ier vacet E ECL 4 4 Q0 Feb, ' Aue 
q Piu 2 days. t. Lade Ə urp.us anas c *""e*ícc96 4 7 6 Feb, 
SER ELECTRICAL FEDERATION. —The traffic receipts on the tramways and railways | 2f Do. 3} per Cent. Preference. ++. T 82 —4 |4 3 6 Feb! Au 
dune bar le companies included in the British Electrical Federation for the week ended St 3499. Do. _3} per Cint. A” Preference . 13 —81 '4 © 3 Feb. Au 
£8,626), es £43,238 (increase £198). The omnibus rezsipts were £17,599 (increase | A " Hat be de t d inte ed 
Pon such of the services as were working both last year and this year the |. No allowance nas been made for accrued interest or redemption. t Ex Dividend, 


increase for the week was £2,383, | 
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/ „ELECTRICAL COMPANIES’ SHARE LIST.—Continued. —- 


LAST! * RATE Frice |° RATE 
' Divi-| NAME. Wed, |rancenr.| Diverno | $ [pir NAME. Wed., [per cent. DIVIDEND 
"n DEND - Joly 8 |YieLpep m |DEND L " | July $8 |Yrrpep.| PUE 
| | | Electric Railways and Tramways— Continued. | £ s. d. Telephones. - Ws 
| St. | 38% ace ee Rly. 3t Convertible Pref, | 79 —81 |4 6 3 | Feb, Aug f 100) $2 |tAmer. Telephn. & Telegh. Cap. St. ...... 121 —125 6 8 0 
| St 3 pom per Cent. PHA Stock . 87 —89 |318 6 | Jan, July ssl 4% | fDo. con. Trust $1,000 4 per Cent. Bds.. 91 —94 4 5 0 Jan, July 
St, | 34% 34 per Cent. * A ” Deb. Stock ...., 86 —88 | 319 6 | Jan, July «| 4% Do. 4% Conv. Bonds 1936 .......... | 98 —101 | 4 19 2 
| ANN Mud itan District Railway Ord. .... 26 --26] và eb, Aug | St. 56^ Force LM Tel 5% Ist Mt. Db. Stk.| 102 —104 | 4 16 0 Mar, Sept 
| mt.) 0% Do: AM Fist Pret. I sos sv eor 83 —86 5 4 6 | Feb, Aug 5» 3 | Chit Telephohéseessaas p sechs eir ipic | 0 270—7 9 7 6, August 
i St. | 34% Do. Assented Ext. Pref. (Int. Guar. by 7 5% |tCuban Telephone 5% Ist Mt. Con. Bds... | 871—894 | 511 6 2 
| | | Und. Elec. Rlys. Co. of London, Ltd.) 74 —76 | 412 O0 | Feb, Aug 1 0/7 | Monte Mme: Telephone DN IIIa ERES | | 6 710; Nov 
St. 3% Do. 3 per Cent. Consoltd. Rent-charge 69 —71 4 4 6 | Jan, July 1 0/6 S per Cent. Pref................. S 34 6 8 9 | May, Nov 
St. 4% Do. 4perCent. Midland Rent-charge.. 96 —98 '4 1 O , Jan, july «sl 4195 New York Telephone Co.1st&Gen.Mt.Bd:. 100 —1011 48 B8. T 
| St. | 4% Do. Guar. Stock 4 perCent .......... 83 —86 413 0 | Mar, Se T 1/2; | Cru eucshkouveXSRXAS OA Ra 3ERA | 32 —2 1 4 710 April, Oct 
E St., 6% tDo. 6perCent. Perp. Deb. Stock .... | 135 —139 4 6 4, jan, p» 1 oi Key 6 per Cent. Cum. Pref. .......... 14—15:4 11 6 April, Oct 
9t.49, TDo. 4perCent. Ditto <i... oeste 91 —93 |4 6 O Jan, July | St. 4 id tDo. 4perCent. Red. Deb. Stock...... | 86.—88 41011 Jan, July 
| | 8?d. po Electric Traction Ord. ........ 5$—42 | 814 O April, Oct | St.) 44% a ay Pe Co. of Egypt 44% Db. Stk. (red.)... 97 —99 41011 Jan, July 
pt 0/6 ` Do per Cent. Cum. Pref. .......... M—i 7110 | Feb, Aue 5 5/0 | Un ed River Plots ord’ Spon ute 64-6 60 9 July 
44% ‘i Der Cant. Deb. SWE 232544» 811—841 5 6 O | May, Nov 5 2/6 | TDO. 5 per Cent. Cum. Pref. .......... |oQ- 9 41011 June, Dec 
' | St 4% +S yn lec. Trams & Ltg. 4 per Cent. d cs Eir? | ; " St A4 T20, 4 Deb St Red. o6 yas 98 —100 | 4 10 O Jan, July 
| SCE ys E A ees T E an, July j | | | 
10 six Under emi RS ele Shates. ov aac a | d | | Financial Investments. | T 
e : per Cent, Bonds ...... e eese | Ke | tElec, & Gen. Investment 6% Cum. Pref. — 44—4 9 Jan. Jul 
St. 6% Do. 6 per Cent. Cm. In. Deb. Rd. St... 116 —118 5 1 9 = i3 po 'tGlobe Telegraph & Trust T oe pese tmn? 556 aln 
; S 6% t Lapide m x an e 13) 91 ae ,612 0 June, Dac 10'3/0 | fDo. 6per Cent, Pref. ........ a 12]—13 ; a 4 Sp.DeMrJu 
os orksnire ec. Jrams, Dra. s... f- arc Submarine Cab) secos «e| Add. ——130 | 
5 3/0 fDo. per Cent. Cum, Pret... 5... 4—44 | 613 4) 7 P Oe Cables Trust (Cert.).. | S poor 
St. 44% too. e dos Cent. Ist Debs. .....+.... 83 —86 | 5 4 8j Jan, July | Colonial and Foreign Electric | 
es i Manufacturing, &c. | | Railways, Tramways, &c | 
1, 1/41 n. Electricity Meter Ord............. 1— 8 0 0 M 5 I+ Anglo- ntine 5% cuni t f | dieg. 4 5 rA Ga 
1/0/7:. Do. 6perCent. Cum. Pref. ........ i— 6 17 5 | April, Oct 29 Ds. ko VAS dps dicem st Pref. ....! ata $59 AM : 
100. 5% ^ Do. Ist Mort Con, DDS. ............ 85 —88 [^ 14 0 oe 5 /9 | oe ee van ua end Have Pon Eo: Jan, July 
1| .. ` Automatic Telephone Mfg. Co. Ord. .... l$—1lií T 2: St. ;! *Do. e OCK .....eeee nnn nn | 9 141911 June, Dec 
1! 0/7; fDo. 6per Dent Cm. Pho auae x vw 13,—11'y 418 6| ijs St. 4 3 s «^ ig reg neg ay eee k tee ees | Ze ue | E 3 0 ils 
1| 1/9} + Babcock & WilcozOrd............ eL 21:—231 5 8 O | April, Oct | St 5% +A See 4’ Ele TuS 5% Deb. (red.) .. 101 —104 416 2 . Jul 
l| OUR De PEE doxieuaexiuepécd aded E Te 4 4 0 | S St. 5% Brisban EI T e eb. (red.) ... 7— 1569 Jan, July 
j 1 1/0 | British Aluminium Ord......... esses 4—1& 414 3| March 5 4/0 D Pe QU Ord. ...... No e 1150 ay 
1 | 1/2! Do. 6 perCent. Pref. .... evene i—:; 612 5| April S T e cre ee O wb aie a MY 
~ 100 5% | tDo. Sper Cent. Prior Lien Dbs. Rd... 95—98 |5 2 0) Jan, July | St! 49% Bri Nr ed A Mr b. us, Eia AE M. RN july 
i U St. Se.) Dor Dh, SL Bsdcoecscsezrekxes . 90—95 5 S 3 Feb, Aue | St | 8% D Ss agr . Rly. Df. Ord. ....../ Teg $333 Mar, Sept 
! į 1 7id. British Elec. Transformer 6% Cm. Pf: . 5 618 0 | Mar, Sept | St | 6% WM ord = hat gg de E E | —108 412 7 MAX: TUE 
| 1 à 91—:0] 6 7 0 St.| 5% ' Do. 5% Cum. Pref. Per. Stock ...... 105 —108 l Jan, July 
» 5 9/0 g Veg aem shane oe d Cables Ord.. July, Feb | reel T. 4 Cent. Ist M Š 93 —101 4 9 0 | 
‘i s ' 5 3/0 Do. per Cent Pref SP te ir ee ge eT ree 6 — 6} | 4 12 3 Jan, July 40| 44% Dé. a per ent. Is ort. Dbs. "ett n | 94 — 98 i 4 12 0 | Apri ) Oct 
k St. | 44% +Do. 44 per Cent. Ist Mort. Deb. (red.). 109 —103 | A 7 4 Jan, July 100 44% ES Heg Mes Power Debs. UPPER | Se E. 472 Jan, July 
' : St. | 5% ; 1Do. 5 per Cent. Mort. Deb. Stock .... 101 —104 | 4 16 2 it SP 11%) Buet d 7o pee Con. Deb. St. ........ | 5 FT P195 te 
r 10/7! | British L. M. Ericsson Mfg. Co. 6% Pf. file 513 0 P Sr Sie ren, pec ee eee ene Vera , Mar, Sept 
y St. | 419, British Thoms'n-Houst'n 44% Ist Mt. Db. 92 —94 415 9 | Mar, Sept i 670 Ms pe ort & City Tram, Ist Deb. 733—78 .714 0 Feb, A 
2/0 | British Westinghouse 10 per Cent. Pref.. 1$—1$ | 5 6 5 Feb, Aug Cal tt wie i E L E I E IT | n e 618 0 M. , ia 
100 6% | Do. 6perCent. Prior Lien Dbs. (red.). 101 —104 515 6 E AE Eoi iy Dt to 137,610) ...... Ti drole ede 
Bt | 4% | +Do. 4 per Cent. Mort. Deb. Stock .... 73 —76 !5 5 3 Jan, July 5 2/6 m 44°, nt, Cum: Pret... oaie I 410 0 rien July 
T ó? * Brush Elec. Eng. Co. Prior Lien Deb. Stk. 89 —85 517 8 < St. 44% t, E i96 ist Deb. Stock (red.) ...... | 97 —100 R13 3 an, July 
"E. St 4b Do. 44755 Pern: iat Deb, SUE. ioca 95 92 —57 7 18 O | Mar, Sept 1! 1/0 | ae Electio Tram SHAPES: << bs kek ckosi : 3 OF RR eR 
qo? ji St.' 44% tDo. Perpetual 2nd Deb. Stock ...... 29 —33 |13 i2 9 | Jan, July 5 1/3 | In 4 xad peer ESI Linie gee 219 ia R Men 
5 10/0 . Callender's Cable Con. Ord. ........ «bu dig--12EbIS 3 0 Jan, July St. 4% | Col Be Te rie 597 Stock ....... ss. 9] — 95 5 5 0 pu 
5 2/6 tDo. SperCent. Cum. Pref. .......... S—St [4 15 3 ! Jan, July | St AC | H om Fle, tg. o Ist Mt. Db. .... T , May, Nov 
St 44° tDo. 44 per Cent. Ist Mort. Debs. (red. 97 —100 | 410 O Nov, May . 5% or oe m. Con. Mt. 5% $1,000 50 ELEA 6 M 
i | 1/0 ' Castner-Kellner AlkaliCo. ............ 25-—215 8 9 0 May, Nov vg fe 2 a MAPPA YANCHERORN OS i i | | eb, Aug 
St. 449; Do. 44 per Cent. Ist Mort. Deb. (red.). 104 —107| 4 4 O Feb, Aug | 100 5% " ong Trams. Co. 5 per Cent. Ist —8 5140 
v 1 9d. Consolidated Electrical Co. Ord. . ....... i—} |710 0 Y: Déc ea REED hiad Conti i 831—871 ye Dee 
1 1 6d. | Consolidated Signal Co. ...... wwe &£—H 1414 O April. Oct 1 _.. | Ralgoorlie Elec. Trams. Sh. .......... s; Mag: bio se ay. 
"e 00/7) Do bperCent Preficis csceessse revo $»—32 |714 O | April, Oct S 5% um Pre Vp ion dg rm —» obs | ae in 
a | 0/ ONE o. per Cent. Osaat Sees ac E an, 
d 4 5% | ub ron end Tene ABE. Um a3 | T | - ! 0/7! | o a bei ones Paredes: | p E H : : : a 
i "ADS si Di ere OCs, Qu. os weir cms a = 611 2 Sept 0/74 er vent. vum. PTER oo secevess ne iss any tee 
Et 1 0/7 Do. 6perCent. Cum. Pref. .........- H1 617 0| Sept St 5% | us S ME Yu Reg. Mort. Debs. ee iN ' : 4 : | Jan, uy 
Yh. B CF Miton E Swart tinted t A" TET ED PE aun Ge hos 5 3/0 | m E pe rams Site o Oif, Pref, sisiw. f- a 3 4 E ar, 2 
i E. n. De (SPA) aaekpiiass Gr oriri R a = yf n Feb, Aug XS 520 Moe XE MM m A Po a si 
0/ — à ^ ialavdo bb abllo Qe Lt VO. Og WEDS, ceses.’ ’ J 
| St fie 'Do. sperent and Deb Stock nn 6l —66 211 6 Ma ees |... 59? | Manila Elec. Ry. $1,000 Gold Bonds .... 984—100}) 4 19 6 Feb, Aue 
rh 1 6% ElectricConstruction Co. ..........- es. k—!h 8 69! Juy 100 $1} jog eg Co. Com. St... ses ss sees Do ni : f : ENTAR 
1 7% Do. 7perCent. Cum. Pref. .......... | 1 —lt (6 4 6| Jan, July .. 5% Tí n. Con. Ist Mrt. 5% Gold Bds.. —T94 7 13 10 ar, p 
| St. 4% Do. 4perCent. Perp. Ist Mort. Debs... 77 —80 '5 0 O Jan, July [100 6% S 6% SO yr. Mort. Bds............. AS | , Jan, July 
10 6/0 tGeneral Electric 6% Cum. Pref. ........ | 103—-10i 510 4 June, Dec | St. 44% ontreal St. Ry. Sterling 44 per Cent. | ò 
! St. 4% Do. 4perCent. Ist Mort. Deb. St. .... 88 —92 4 6 1l Mar. Sept Debs. (1922) (Nos. 601 to 2,000). . .... 99.—101 '4 9 1 Feb, Aug 
5 15/0 Henley's Tele. Works Ord. ............ 144—115} 6 9 O0 Feb, Aue St. 44% , Do. do. (Nos. 1 to4,600)........ 98-100 | 410 XE. vs 
| 5 21 De, AbperCent, Pref. «eas evo en | 4i—5b. 4 7 9 Feb, Aue 5 3/0 tRangoon Elec. Trams. & Supply Co. 6% | ‘ ' 
i t 44% Do. 44 perCent. lst Mort. Deb. Stock. 994-1014 4 8 9 Juns, Dec ' Cum. Pf. cessssssesssiseecaseses, 5S—5} |5 : : | Jan, "T 
f 10 5/0 tlndia Rubber Gut. Per., &c., Works Ord.. | 94—101 619 3 Feb, Aug EU Do. 44% Ist Mort. Deb. Stk. ........ | 94 —96 41 Ho uy, 
14 10 5/0 tDo. SperCent.Cum. BY s.kcsacks G= 5 31i 2s 160 8l Rio Janeiro Tram, LES IPS GA o vea T PE F gr 
100. 4% Do. 4perCent. Debs. (red.).......... ' 97 —100 4 O O April, Oct .| 5°% | fDo. 30 yr. Gold Bonds .............. | 974—991 | $506. Ap p 
; l .. National vp d cir Me ah i bs | Avril 100 vv | rue eni Dui E xe ks a | 90 —92 | 5 310 June, Dec 
i ichardsons, Westgrath is E = es Nov OWED ..... oe LL , ee os 
| i 2x € 6 per Cent. Cum. Préf oaee T CP $—l | 5 Mio as | 5% | Do. SperCent. Ist Mt. 8500 Db. . 37 —101 | 419 0 ! June, Dec 
| St. 4j9, +Do. 44 per Cent. Perp. Deb. Stock .... 55 —58 | 713 7! Jan, July |St.| 5% | Do. 5perCent. Perp. Cons. Deb. Stock 98 —101 |4 19 0 d 
5 6°, Simplex Conduit 6 per Cent. Cum. Pref... | 4$4—5; 6 0 0 100| 44% Toronto Ry. Co. Ist Mt. 44% Ster. Bnds.., 97 —99 |411 0 Feb, Aug 
1 12 36/0 MA eek oe 2 o bis oe — A r n | Mar, July 
O0 4% 3 per Cent. Deb. nds jus s P | Jan, Jul ; *AI | 
, i 1 1/6 VIS ten eie. eaaet a aa fee ü Eb ; e f Colonial & Foreign Hanging age Sere 
É- 7.8 1 0/6 Do. 5perCent. non-Cum. Preference.. va | Adelaide Eu Supply Co. 6% Cu. Pr..... | 5—5} | 51 ar, Sep 
Rn P St 5% Do SperCent.non-Cum. Preferred .. 104 ENT, 1413 5 i sei aM Do. 5° Deb. S Stc. Sogo oe inis iem | 103 —105 4 15 ] e 
FEMME St. 4% Do. 4perCert. Ist Mort. Db. Sk. (red.) 95 —97 | 4 2 6 | June, Dec RG 6/0 | Bombay E.S. & T. 6% Cum. Pref. ...... | 11 —112|5 2 0 m 
E L 100 44% Do. 44 perCent. 2nd Mort. Deb. (red.). 103 —105 | 4 5 9 |, June, Dec St 44% tDo. 44 per Cent. Deb. Stk. (red.)...... 94 —96 |413 9 Jan, July 
Um» È 100 5% , Do. 5perCent.3rd Mort. Debs. Scrpi ., 103}—1054 4 14 9 bi 5°, | tDo. Sper Cent. 2nd Mort. Deb. Stock . | 98 —5100, 5 0 0 T 
‘ 10 12%. J. G. White & Co. 6% Cum. Pref. ...... 141—151 | 72 14 5S 103 5/6 | Calcutta Elec. Supply Ord............. | 71-74 | 518 0 Apl, O:t 
‘ Y. St £4, illans & Robinson B. 495 Cum. Pref. St. 38 —42 |9 10 8 e 5275.1. Do: S95 QUOUL EYEE. secoxuxonsesdtvs | 55Ó—5h ' 414 3 s 
' St. 4% | Do. 4perCent. Ist Mort. Deb. St. ...., 63 —67 | 519 O May, Nov 100 5% tCalgary Power Co. 5% Ist Mort. Bnds .. 87 —89 512 4 T 
| | Telegraphs. | 100! 7/2 Canadian Gen. Elec. Co. Com. St. ......! 98 —103 , 7 15 0 . 
10 9/0 | Amazon Telegraph .........* ZI 951—691 | 7 4 O | June, Dec | 100 $34 |, Do. 7% Cm. Pf. Stock .............. 116 —121 5 14 0 . 
i 100 5% Do. Sper Cent. Debs. (red.).........- 95 —9 9 2 0! Jan, July | 100, 5% MA Electrolytic Alkali Co.(of U.S.A.) Jul 
= St. 15/0 Anglo-American Telegraph Ord. ........ 64 —67 | 515 0 y,Ag.N ISt Mort; Stl, WEDS. ts 058 rase ma xs 96 —100 5 0 O Jan, July 
: St. 30/0 Do. Preterred^ o2 v oai ANI 108 —109 910 I.F My, Ag,N St. $i} tCond. Gas, Elec.Lt.&Power of BaltimoreSt WIRT 415 0 A 
"Uu d St 30/0 Do. Deferred  ....... rnnt 22j—231 6 8 O0 FMyAgN [St| $3 | Do. 6% Pref. St. (Cum.) ............ 6—119 5 2 7) 
‘a St. 494 tCommercial Cable 4 per Cent. Deb. Stk... 874—821 4 17 O Jn. Ap,Jy,O | 44% tDo. ej 000 Gen. Mort. 44% Od. Bds.. E —96 413 9 
10 6/0 CubaSubmarine Ord. ............ ee 8 —9 613 O0 Feb, Aug | 5% | Elec.Development Co.of OntariogS00bds. 98 —95 5 5 3 
10 10/0 Do. Preference 10 per Cent oque n uc E o. | Feb, Aug St. 5% No Elec. Supply Co. of Victoria 5 per Cent. | Jul 
5 2/0 Direct Spanish Ord .....esssseseesese 34—4 5 0 O April, Oct | | bat Mort; Deb. St. qasdseoxas cena 9$—97 . $3 1 Jan, July 
5 5/0 Do. 10 per Cent. Cum. Pref...,....... | ais. 59 0 | April, Oct 1 0/93 | Indian Elec. Sup. ETSI UE eera | d-—4 625 Nov 
i 2/0 Direct United States Cabin. vuwek ta às 61—€i 917 61 Ja, Ap,Jy.O | 10s. Kalgoorlie Elec. Power & Lt. Ord. ...... | -—33 ‘ai May, Oct 
' ri tDirect West India Cable 4499 Rg. Db.(rd.) 98 —i00 410 O| June, Dec li 0/41 Do. GperGent Cum. Pre. <.sse asec | t—l 600 Apri 
T m 65/0 Eastern Ordinary ..... «een 130—132 58 6 3 |Ja.My,Jy,O | St. | 1} | Kaministiquia Power Co. Cap. St. ....... | 124 —5129 4 5 3 
ve St. 17/6 Do. 34 per Cent. Pref. aS aiaa 76 —78 | 4 9 9 JaMy,Jy,0 (595. | TDo.. .90yr. 595 Gold Bnds. sassis 99 —102 418 0 
á St., 4/0 Dc. 4per Cent. Mort. Deb. Stk. (red.) ., 951—971 4 2 0 "May, Nov 5 Madras E.S. Corp. ORE Lv ks neces ER | > 0.4 .9 44 
IF. 10 6/6 Eastern Extension. .....ssseereeereees 1221—13 | 5 8 0! JaAp,Jy,O | St.! 10%| Melbourne E.S. Go cou On SE ue 187—192.8 1 6 | yy 
y^ St. 4/0 | Do. 4perCent. Deb. Stock .......... 96 —98 4 1 8 Feb, Aug '5 3/6 | Do. 479518! Cum: Prel.cii eoo org | B5j—6à 515 6 Jan Juy 
10 5/0 G.N. (of Copenhagen) ex coup. No. 4 . 314—331 519 5 Jan, pur SE ae fDo. 5% Ist Morte. Deb. Stock ..... .| 103 —106 , 4 14 4 e 
- 25 52/6 Indo-European ......... eee bte 96)—58) 512 0 May, ! ^ | ers Elec. Light Co. 5% 1st Mort. | july 
' 100 59, Mackay Companies Common .......... 80 —85 517 S Ja,Ap,ly,O Ty OS ae SP quaa radi: 58-63 7 210 gt jj 
oe t? 30 49, Do. Preference .... esee 67 —72 |511 1 JaApJy,O [| St. | 81 | Mexican Lt. & Power Co. Com. St. ......| 46 —49 | :: Jn, AP. 
an. 1 2/0 Marconi’s Wireless Teleg. Co. .......... 24 —2& 8 4 0 April St Bi | Do. 7% COM, Pret, SU cca iabe rais 73 —77 , 411 6 May, A 
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Electrical Accidents in Factories. 

IT is satisfactory to find, according to the annual report 
of Mr. G. S. Ram, H.M. Electrical Inspector of Factories, 
that the number of accidents last vear, although greater 
than in the previous year, is no larger than it was five years 
ago. Nevertheless, from the figures which we give in our 
&bstract on another page, our readers will see that the 
accidents are sufficiently numerous, and we should be very 
pleased to see the list growing smaller. That, however, 
can scarcely be expected with the increasing use of elec- 
trical energy. The report bv Mr. Raw is always interesting 
and instructive, and we are led to the unpleasant conclusion 
that a certain number of accidents will alwavs take place, 
owing partly to the neglect of proper precautions by respon- 
sible persons, and partly due to a foolish neglect of instruc- 
tions on the part of employés. There is, however, a class 
of accident which we should very much like to see elimi- 
nated, and that is the class which is due to defects in port- 
able apparatus. This, of course, is largely a question of 
earthing. So long as an old type of lampholder with no 
earthing wire is used, and very possibly delapidated flexible 
conductors, accidents are certain to happen, and unfortu- 
nately they may be of a fatal character. For example, a 
man who takes such a portable lamp inside a boiler is 
almost certain to receive a severe shock. This, of course, is 
& case of improper supervision, and must be regarded as 
culpable negligence on the part of responsible persons. 
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AN interesting case is mentioned of shock received from 
an obsolete type of lampholder by à person who was stand- 
ing on a damp brick flooring. He was unable to drop the 
lamp, but another person switched off at an ordinary 
tumbler switch. This switch, being merelv single-pole, did 
not relieve matters, and several persons who came to the 
rescue, received shocks until the wires were pulled out from 
the connector. The accident nearly proved fatal, for 
although the circuit was nominally of 110 volts the pressure 
received was actually 440 volts, on account of the circuit 
being taken from an auto-transformer. This case empha- 
sises the importance of not relying merely on the trans- 
formed pressure, and the desirability of earthing charging- 
plugs for electric vehicles, even though these would not 


generally be supplied through a transformer. 
n eem 


THERE still seem to be cases of installations which are 
exceedingly unsatisfactory. One is described on the three- 
phase system, erected by a foreign firm, and is branded by 
Mr. Ram as being “ dangerous in almost every conceivable 
way." It included bare switchgear, bare conductors within 
reach, no means of cutting off the pressure from the power 
circuits except by shutting everything down at the main 
switch in the sub-station. Moreover, for the lighting cir- 
cuits, the main switch did not cut off the pressure, the 
lighting being taken from a fourth neutral wire, which was 
not earthed and was not broken by the switch. It is just 
this class of installation which brings the use of electrical 
energy into such bad repute, and it is a class that should be 
put down with a high hand. We quite admit that it is not 
always easy to get work carried out as it should be, more 
particularly as misunderstandings may arise between the 
engineer and the contractor. Such difficulties, however, 
are becoming fewer, and we are glad that many of these 
have been eliminated by a conference between Mr. Ram and 
the British Electrical and Allied Manufacturers’ Association. 

— 
Tramways and Light Railways Association. 

THE sixth annual congress of the Tramways and Light 
Railways Association, which opened at Newcastle-on-Tvne 
yesterday and closes to-dav, seems likelv, even when 
looked at from this near point of view, to go down to history 
as great a success as its predecessors. In their hospitality, 
doubtless with the example of Blackpool last vear before 
them, the city and tramway authorities of Newcastle-on- 
Tyne and its neighbourhood have excelled the excellent, and 
have done everything possible for the visitors. {On the 
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technical side matters have been equally successful. Con- 
sideration of time and space prevent us from publishing a 
full account of the proceedings of the Congress in this pre- 
sent issue, and we have, therefore, thought it well, from the 
point of view of the convenience of our readers, to defer all 
publication until next week, when we hope to give a full 
account of the Papers, discussions and proceedings. 
— — 

IN commenting on the proceedings at the Blackpool 
Congress last year we said that the one dominating feature 
was the relative claims of the trollev omnibus and motor 
onmibus to tramway managers’ consideration. This ques- 
tion cropped up in most of the Papers and in practically all 
the discussions, and the same leit motif was evident at the 
annual meeting of the Municipal Tramwavs Association 


later in the year. But, examining the programme of the 


present Congress, it would seem as if this subject has, for 
the moment, lost interest among tramwav authorities, 
unless its non-appearance can be explained bv saving that 
the thoughts of tramwavmen on the question are so full- 
blooded that they fear to say what thev think. However 
this may be, it is interesting to note that of the five Papers 
down for reading at the present Congress two deal with the 
subject of rails, a part of tramway administration which is of 
the highest importance from whatever point of view it is 
considered, seeing that without rails there would be no 
tramwavs. Two other Papers—namelv, those by Mr. 
Councillor Mayne and Mr. H. M. Savers—are of the guide- 
book character, and deal in a most interesting way with 
tramway development at Newcastle and in Brazil, while Mr. 
BnopiE, of Liverpool, deals with town planning, a subject 
on which he is an acknowledged expert. 
PME 

MR. SAYERS, in an apologia for his Paper, remarks that 
restrictions which are placed on the tramway developments 
in this country prevent any great diversity in practice or 
experience. These restrictions do not exist to the same 
extent in other countries, and he has, therefore, taken the 
opportunity of showing how tramways may develop under 
what at first sight would appear to be happier conditions. 
But we think a perusal of his Paper will lead to the 
opinion that, however onerous the restrictions in this 
countrv may be, tramway managers would be loath to ex- 
change them for the conditions which appear to exist in 
Brazil. We hope to deal with the salient points of the other 
Papers in our next issue, and at the same time to comment 
upon the discussions on them. For there 1s no doubt that 
at these congresses, though the Papers are a feature which 
cannot be dispensed with, the discussions are the feature 
from which most information can be gained. This applies 
equally whether the discussions are those which take place 
formally in the meeting room, or informally in the smoking 
room or other places where men foregather to chat. 


Electrical Energy for the L.B. & S.C. Railway. 

Aw interesting side-light is thrown on the position of 
London Electricity Supply bv the opposition to the Bill 
promoted by the London, Brighton & South Coast Railway 
to enable them to obtain a supply of electrical energy for 
their lines which are about to be electrified. The Railway 
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Company desires to obtain electrical energy, as hitherto, 
from the London Electric Supply Corporation, but, as this 
would necessitate the putting down of a large amount of 
additional plant, the Corporation requires a contract for 50 
years. The Bill, however, has been opposed by the London 
County Council and by the Croydon Corporation. The 
former have the right to purchase the undertaking of the 
London Electric Supply Corporation in 1931 ; consequently 
they view with alarm any contract which would extend 
beyond that date. The Croydon Corporation is equally 
alarmed because, in their view, any electrical energv used 
within the Council's area should be purchased from the 
Council's electricity undertaking. It is obvious that, if the 
London Supply Companies are to benefit by supplying 


ralway loads, they must be able to enter into contracts 
over considerable periods, and if every Borough Council 


through whose area a railway passes is to have the right to 
supply electrical energv for that part of the railway electri- 


fication, the position becomes absurd. We are glad to note 


that the Committee of the House of Commons which con 
sidered this Bill did not take such narrow-minded views. 


rE RÀ REED Runs cere 


Wireless Direction Finder.— We learn that the tests of the 
new wireless direction finder, known as the Marconi-Bellini 
Tosi apparatus, which was installed on the Canadian Northern 
R.M.8. " Royal George," have proved in every way satis- 
factory. During the voyage of the *“ Royal George" the 
device underwent a series of tests, and Capt. F. J. Thompson, 
R.N.R., her commander, states that the instrument was ac- 
curate to a degree in determining the compass direction both 
of shore stations and stations on other vessels. "They had, for 
instance, been able to ascertain the compass position of Cape 
Race, Cape Ray, Father Point, and verified wireless signal 
directions from the s.s. ‘‘ Columbia," the s.s. " Calgarian," and 
the s.s.“ Sicilian." The * Columbia " was 68 miles distant, the 
“Sicilian " 18, and the “ Calgarian " 53. The fact that there 
was fog at Cape Race seems to have made no difference, 
and Capt. Thompson believes there are great possibilities for 
the system, particularly in heading for a ship sending out 
the 8.0.8. call. With this apparatus the naviyating officer, 
even though the position of neither ship is known to him, can 
steer her directly to the rescue, and thus arrive at the scene of 
the accident much sooner than he would if his ship were 
equipped only with the ordinary Marconi apparatus. 

Stepless Electric Omnibus.—A stepless double-deck electric 
omnibus has been developed by the Field Omnibus Company 
of New York for heavy public service transportation. This 
'bus has a seating capacity of 38 passengers and an overall 
length of 20 ft. 10 in. ; the height of the step from the ground 
into the car is 12-5 in. No regular chassis is used, but the body, 
which is constructed of steel, is built up to fulfil the require- 
ments of a chassis. The rear wheels are mounted on an 
auxiliary truck, which carries the driving machinery and whicli 
can be detached as a whole for examination and repair. An 
Edison storage-battery equipment of 100 cells furnishes energy 
to two 10 n.P. motors, driving by means of a universal shaft, 
internal gear and a spur pinion with a seven to one reduction. 
The front wheels are hung from the body by springs. The 
batteries are under the seats on the first deck and in a rear 
compartment under the stairway behind the door. The 
operator's cab is over the front axle and is equipped with a 
large railway-type controller with cut-outs for both motors, 8 
safety switch, a charging plug, a circuit breaker, an ammeter 
and a voltmeter, and two sets of brakes. The energy for 
lighting is obtained from a separate battery. This ‘bus 
it is claimed, give a daily average mileage of 125 miles or more. 
It has shown, it is said, a speed on the level of 18 to 20 miles 
per hour, and on a 6 per cent. gradient of 10 miles per hour. 


> 


ae" 


Fa 
"ne 


THE ELECTRICIAN, JULY 17, 1914. 599- 
SS SS eee 


A Radio Dinner.—Sir Henry Norman, M.P., entertained at We publish the first part of an original article on the “ Differential 
dinner last Wednesday a number of people who are distin- Equations of Long-distance Transmission,” by Prof. Geo. R. Dean 
guished in radio-telegraphy. As the chief decoration of the | (p. 617). 
table there was exhibited a Lieben-Reiz gas valve. We describe the “ Fullagar Internal Combustion Engine ” (p. 606X 

Pumping City Water by Electricity.—In a Paper read The first part of a Paper by Mr. L. J. Hunt on the “ Cascade 
recently in the United States on this subject Prof. J. M. Bryant | Induction Motor ” js given in abstract (p. 603). | 
stated that the electrical equipment for water pumping costs | ^, Paper by Mr. W. L. R. Emmet on “Power from Mercury 
only about 25 to 50 per cent. as much as steam-driven pumping | Vapour ” is abstracted on p. 601. Our leading article (p. 616) deals 
units. The cost of the power-plant equipment and buildings | with this subject. 
of waterworks systems Te presentie little over 15 per Fen of We conclude our description of the “ Hydro-electric Station at 
the total cost of the entire equipment, so that reducing this | Tallulah Falls, U.S.A.” (p. 609). | 
by 25 per cent. would make the first cost something like 11-4 A description of the “ Electrical Equipment of the Ballyclare Mills. 


per cent. This would, in turn, affect the cost of operation by sorth of Ireland P EE ra 
l7 per cent. of the present cost of operation for the steam- | ^^ ‘te North of Ireland Paper Co." appears on p 


driven station. In relation to the cost of operation the author 
pointed out that the cost of motor repairs is negligible, in com- 
parison with those of steam-driven or petrol-driven units. 
The cost of motor attendance may be made very small. There 
is practically no cost for lubricating oils. The maintenance 
item of banked boilers to be available in case of fire is also elimi- 
nated. Depreciation is less, as is also interest on investment. 
Electrical energy may be purchased (if available) at a low rate, 
as the load is a desirable one. To increase the reliability of the 
whole system Prof. Bryant made the following suggestions : 
The motors should be placed above all possible flood levels, and 
to furnish the total amount of water for the high-pressure 
service at least two units, and preferably three, should be used ; 
in the case of three being installed, two of these should be 
capable of supplying the peak load of the station. 


Electric Steering of Ships.—In a Paper before the American 
Institute of Electrical Engineers, Mr. H. L. Hibbard called 
attention to the fact that electrical development in the marine 
field had been confined in a large measure to the navy. The 
problem of the electric drive was largely one of control. The 
calculations for rudder and motor horse-power had to be care- 
fully made, with the proper assumptions for the conditions 
presented. In commenting upon the disadvantages of steam 
steering apparatus the author brought out the following 
points. With the boilers amidship considerable piping must 
be employed which has to be arranged to prevent excessive 
condensation and large temperature rises in the vicinity of 
powder magazines. The piping may weigh as much as 45 per 
cent. of the weight of the steering engine. Considerable steam 
is also wasted owing to the method of setting the engine valves, 
Which are generally designed to take steam for full stroke. 
The steam steering engine does not lend itself to overloads as 
an electric motor does. Moreover, there are several mechanical 
troubles with the steam engine which do not exist with the 
electric motor. By using electric steering gear it is possible 
to overcome most of these disadvantages and obtain more 
flexible operation. Among the advantages of electric steering 
are: Reduction in weight and space occupied by the steering 
mechanism ; suppression of heat; elimination of accidents 
Incident to bursting of steam pipes ; reduction of vibration ; 
more efficient operation ; simplification of control apparatus ; 
Increase in rapiditv and accuracy of response of the rudder to 
the control mechanism. 


The annual report of Electrical Inspector of Factories is given in 
abstract on p. 613. 


Companies’ Meetings and Reports.—Meetings of the following: 
companics are reported: Chili Telephone Co., Crompton & Co.,. 
Edmundsons Electricity Corpn., South American Light & Power 
Co., and Victoria Falls & Transvaal Power Co. The directors’ 
report of Marconi's Wireless Telegraph Co. is abstracted (pp. 632-. 
634). 


OBITUARY. 


S. WiLMOTT NEWINGTON.—We regret to record the death of Mr. 
S. Wilmott Newington, Borough Electrical Engineer, Oldham, which 
took place on Monday last. Mr. Newington was born in 1868 at 
Goudhurst, Kent, being the son of Dr. Robert Samuel Newington, 
M. R.C.S., and was educated at the Sutton Valance Grammar School, 
Kent. After leaviug school he attended a course of lectures on 
mechanical and electrical engineering at Finsbury Technical College, 
under Dr. Silvanus Thompson, Dr. Perry and Prof. Ayrton, during 
the years 1884, 1885 and 1886. Soon after he was appointed on the 
Staff of the Æolus Ventilating & Engineering Co., remaining 
in their service for 12 months. After leaving the above company he- 
was appointed electrical engineer in the service of the Peninsular & 
Oriental Steam Navigation Co., serving on the ss. " Pekin" 
and the ss. " Rome." After several voyages he was given the entire- 
charge of the company's electric lighting plant on the Suez Canal, 
which position he resigned in 1891. Early in the year 1892 he was 
appointed third engineer to the Westminster Eleetric Supply Cor- 
poration at their Millbank (Station, and was shortly afterwards. 
promoted to second engineer at the Eccleston-place central station, 
where he remained until he was appointed to the position of elec- 
trical engineer to the County Borough of Oldham, which appoint- 
ment took place in January, 1893. Mr. Newington saw the works. 
at Oldham grow from practically a small undertaking, having an 
output of 69,000 units, to their present size, with an output of over- 
7,000,000 units, and he was responsible, during the last 12 months. 
of his life, for introducing the extra-high-tension three phase 6,600- 
volt supply. Unfortunately he did not live to see this new scheme: 
in operation, 


PERSONAL. 


Mr. A. Sedgwick Barnard, late borough electrical engineer at 
Walsall, was on Saturday last presented with an inscribed solid silver: 
salver by the Mayor and members of the Walsall Corporation as & 
token of esteem and regard. The presentation was made by the- 


C . irs. Mayor himself (Mr. Ald. Peter Bull). Mr. Barnard has recently 
abie Interruptions and Hepairs Interruption. Date of Repsir. | accepted an appointment with the Chloride Electrical Storage Cos 
Latakia— Palura .................. May 26,1910 ... — and his address in future will be 5, V ictoria-terrace, Walsall. 
Maau ra mos entente i a 1015 sus — Mr. A. R. Upward informs us that he has resigned his position as. 
Pouloco idore -Pontiinie poeni (3 d ^5. 1912 chairman and technical adviser to the Magneta Time Co. (Ltd.), 
Jamaica—Colon ................. June 9, 1913 ne and that he has severed his connection with the undertaking. 
Cape St. James—Poulocondore Dec. 7, 1913 sos We learn from the * Review of the River Plate” that Mr. A. H. 
aragier— Ceuta lR—À PAAT F eb. on ep Unwin, manager of the Rosario Electric Light Co., has left for Europe, 
Minus on eH pun a 814 EY and Mr. Valentine Brown, general manger of La Plata Electrio 
Nag asali—Tamsui ... d Tene 26, 1914 `S July 9, 1914 | Tramways Co. has arrived in England. Mr. Brown expects to return. 


to Argentina in September. 


It is announced that on the expiration of his three years’ engage- 
ment in September Mr. J. G. Balsillie, Commonwealth engineer for: 
radiotelegraphy, will not seek its renewal. Mr. Balsillie wishes to. 
devote himself to research and experimental work, and particularly: 
to his contrivance for emploving clectricity in the artificial produc-. 
tion of rain. 


Current Topics. 


Subjecta of current interest dealt with in this issue include 
the following a > 


Mr. H. M. Sayers contributes an article on “ Rail Feeders for 
ramways " (p, 607 ) 
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'the City and Guilds Technical College (Finsbury) in September. 
Salary £125, rising to £150. Applications to Prof. Silvanus P. 


- advertisement. 
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APPOINTMENTS VACANT AND FILLED. 


Mr. E. F. Fleet, of Newcastle-on-Tyne, has been appointed sig- 


nalling engineer of the North-Eastern Railway in succession to Mr. 
A. Hurst, who has retired. 


Mr. H. E. Annett has been promoted to the position of resident 


engineer at Back-o-th-Bank generating station, Bolton. at £250 
per annum. 


An electrical drawing office and laboratory instructor is wanted for 


"Thompson, Technical College, Leonard-street, E.C. See also an 


Applications are invited for the post of assistant lecturer in the 
department of electrical engineering of Birmingham Municipal 
Technical School. Commencing salary £150 per annum. Parti- 
culars from the secretary (Mr. Geo. Mellor), Suffolk-street, Birming- 
ham. Applications by Aug. 1. See advertisement. 


INSTITUTIONS AND SOCIETIES. 


International Municipal Conference.—On Monday next the Inter. 
national Municipal Conference will be opened at the Anglo-American 
Exposition, Shepherd's Bush, London, W. We understand several 
mavors from some of the most important cities in the United States, 
as well as a large number of ladies and gentlemen on this side of the 
Atlantic who are interested in municipal matters, are attending the 
conference, which is to be held under the presidency of Viscount Peel, 
chairman of the London County Council. Amongst the subjects to 
be discussed are the administration of public health, municipal 
trading, the supply of electricity, gas and water, parks, open spaces, 
town planning, the administration of justice. police, &c., control of 
building operations and destruction of insanitary buildings. housing, 
relief of the poor, education, and other matters. 


Society of Chemical Industry.—It was announced at the 33rd 
annual meeting of the Society of Chemical Industry, which was 
opened at Nottingham last Wednesday, that the Society's medal had 
been awarded to Sir Henry Roscoe, F.R.S., their first president, for 
his services to science and education and to the Society. 
decided to hold next year's meeting at Manchester. 


A lecturer in electrical engineering is required for the East London 
‘College for September next. Workshop experience essential. Com- 
mencing salary £180 per annum. Particulars from Prof. J. T. 


Morris. Applications to the Registrar, London, E., by Tuesday, 
July 28. See advertisement. 


A lecturer is wanted in the department of physics and electrical 
engineering at the University College of Southampton. Salary £160 
per annum.  Particulars from the Principal, to whom applications 
should be addressed before August 15. See an advertisement. 


The Electricity and Tramways Department of Newport (Mon.) 
‘Corporation require a test room assistant and meter mechanic. 
Applications to the borough electrical engineer, Mr. A. Nichols 


Moore, Town Hall. Newport, Mon. See advertisement. 


There is a vacancy for an assistant mains superintendent at Derby. 
Salary £150 per annum. Applications to Mr. T. P. Wilmshurst, 
borough electrical engineer, Full.street, Derby. See advertisement. 


It was 


A lecturer on electrical engineering is required at the Rutherford 
Technical College, Newcastle-upon-Tyne, Commencing salary £160 
per annum. Applications on forms to be obtained from the Director 


EDUCATIONAL NOTES. 
-of Education, Mr. P. Sharp. by first post July 21. 


urn ve 


University College, University of London.—In the faculty of ^nci- 
neering at University College the following awards have been male: 

Chadwick medal and prize, J. A. Parker; Andrews scholarship (second 
year), J. Mould; Goldsmid scholarship (second vear), H. P. Gardham, 
and (third year) P. L. Capper; Archibald P. head medal and prize, Z S. 
Quai. Engincering Diplomas: A. Arias, G. G. Dawson and D. G. 
Trouton (electrical) ; W. J. Duncan, C. C. R. Edwards and J. H. Piggott 
(mechanical); G. H. Elliot (civil); G. V. P. Filsell, A. E. Griffin, Z. S. 
Quai, B. W. Miller, A. Mylting, J. A. Parker, E. Procter, D. M. Rowland, 
P. Schur and W. J. Wells (civil and municipal). 

University of Birmingham.— The full courses of instruction at this 
university extend over four years, and students who enter after 
matriculation and pass successfully the examinations at the end of 
each year will be entitled to the degree of Bachelor of Scienze in the 
branch of engineering to which they devote themselves. The 
session for 1914-15 will commence on October 6th. Particulars of 
courses, fees, &c., may be obtained from the Secretary. 


University College, Nottingham.—This college provides theoretical 
and practical training in all branches of electrical engineering, and 
the courses prepare for the London University degrees. Particulars 
from the registrar, Mr. T. P. Black, M.Sc., Ph.D. 


East London College (University of London).-—At this colleze 
special facilities are provided for research work in electrical engt- 
neering. 

The courses of instruction prepare for the degrees of the University of 


London, and special facilities are given for research in electrical engineet- 
ing. Calendar from the Assistant Tutor. 


City and Guilds Technical Collegs, Finsbury.—In this 
college full day courses of instruction are provided in mechanical, 
civil and electrical engineering, and industrial and technical chemistry. 

The training is adapted to the needs of various students, including 
students from secondary schools above the age of 15, and young men who, 
having previously served a pupilage or apprenticeship in works, desire 
to obtain a more systematic training in engineering and chemical science. 
There are well equipped laboratories and workshops for practical work. 


The next entrance examination will be held on Sept. 22. The programme 
of the college can be obtained from the Registrar. 


A science master is required for the Sheerness Technical Institute 
and Higher Elementary School to give instruction in mechanical and 
electrical engincering in the evening department and science and 
mathematics in the day department. Salary £200, rising to £250. 
Applications by July 20 to Mr. Fras. W. Crook, Sessions House, 
Maidstone, from whom forms can be obtained. 


A professor of pure and applied mathematics is required for 
Victoria College, Wellington, N.Z. Salary £700. Forms, &c., from 
the High Commissioner's office, 13, Victoria-street, London, S.W., 
where tenders are to be sent by Sept. 15. 


A working foreman engineer, to take charge of engineering appli- 
&nces, boilers, minor electrical appliances, &c., is required for the 
L.C.C. Cane Hill Asylum. Salary £150, rising to £175. Forms of 
application from the Clerk of the Asylums Committee, 6, Waterloo- 
place, London, S.W., to whom applications by 10 a.m. July 24. 


The Governors of the Imperial College of Science and Technology 
have appointed Dr. A. N. Whitehead, F.R.5., to the newly consti- 
tuted chair of applied mathematics. 


The chair of chemistry at Aberdeen University, formerly held by 
Prof. Japp, has been filled by the appointment of Mr. Frederick 
Soddy, lecturer in physical chemistry at Glasgow University. 


Dr. J. S. Anderson has been appointed assistant lecturer and 
demonstrator in physics in the University of Birmingham. 


® Mr. H. Love. of Hammersmith electricity works, has been ap- 


pointed mechanical engineer-in-charge of the Shoreditch (London) 
refuse destructor. 


aur. A. W. Bash, at present canvasser in the Publicity Depart- 
ment of the Shefheld Electricity Works, has been appointed canvas- 
Sing engineer at £110 per annum, and Mr. A. E. Fletcher will be 
„appointed to the position vacated by Mr. Bush, at £100 per annum. 


Mr. Struan Robertson has been appointed engineer to the Bruns- 
wiek-Cobur, (Victoria) Tramway Trust. 
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ARRANGEMENTS FOR THE WEEK. 


FRIDAY, July 17th (to-day). 


Tramways AND Licut RAILWAYS ASSOCIATION. . 

10a.m. Meeting at the Connaught Hall, Blackett-street, New- 
castle-upon-Tyne. Papers on '' Rail Joints, their Construction 
and Maintenance," by Mr. R. Humphries, and " Town 
Planning," by Mr. J. A. Brodie. 

SATURDAY, July 18th. 
JUNIOR INSTITUTION OF ENGINEERS. | 
2:30 p.m. Visit to Tunnel Portland Cement Works, Purilect. 


Tungamah (N.S.W.) Shire Council have appointed Mr. Barlow 
superintendent of the installation of electrical generating plant at 
Cobram. 


E Mr. R. O. Pickmere has resigned his appointment as general 
, engineering assistant to West Ham tramways undertaking. The 
vacancy will not be filled at present, but the wazes of the foreman 
(Mr. A. Beckwith) are to be inzreased from 50s. to 55s. per week for 
‘the additional duties devolving upon him. 


Mr. Arthur Smith has been appointed electrical engineer of the 
new waterworks undertaking of Sheftield Corporation at Bolsterstone. 
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POWER FROM MERCURY VAPOUR.* 


p BY W. L. R. EMMET. 


Summary.—The author describes a thermodynamic process, using a 
mercury boiler in tandem with a steam-generating apparatus for the 
production of power. By this process the temperature range is greatly 
increased. The mercury vapour drives a turbine and then passes to a 
condenser. The heat given up by the mercury evaporates the water, 
and the steam produced is utilised in the ordinary way. A description 
is given of the boiler, which is so designed as to use the least possible 


quantity of mercury. 


The theoretical limit of efficiency in a thermodynamic process is 
the ratio of the temperature range embraced by the process to the 
maximum absolute temperature used, T—T,/T. In all processes 
available for commercial power development, the lower limit is 
fixed by the temperature of cooling water available, and is, therefore, 
not susceptible of variation. The possible upper limit is the tem- 
perature which can be produced by our fuel when burned with air, 
which in practice is about 2,700°F. The purpose of the process here 
described is to utilise some of the energy available in ranges above 
that which can conveniently be utilised with steam. The theoretical 
efficiency of steam processes can be increased by using higher pres- 
sures, but since with rise of temperature the increase of pressure 
is very rapid, and since the steam turbine has limitations in the 
efficient use of high pressure, prospects of increased efficiency in 
this direction are not very attractive. Mercury boils at 677°F. at 
atmospheric pressure and condenses in a 28 in. (711 mm.) vacuum at 
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Fic. 1.—Diricramuatic VIEW OF APPARATUS TO GENERATE POWER FROM 
MERCURY VAPOUR. 


459 F. It is, therefore, well adapted at leastjby pressure and tem- 
perature conditions, for use in a temperature cycle above that now 
used with steam. Its use to increase greatly the temperature range 
available, and so to increase efficiency, is the object of the develop- 
ment here described. A set of apparatus suited to the production 
of about 100 H.P. has been nearly completed, and it is hoped that ex- 
periments on a scale and of a character approaching commercial con- 
ditions may be made within a month or two. 

The method applied in this process may be stated briefly as 
follows: Mercury is vapourised in a boiler heated by a furnace of 
ordinary type. From this boiler (see Fig. 1) it passes at a pressure 
near or not much above the atmosphere, to the nozzles of a turbine 
which drives a generator or other utiliser of power. From this 
turbine it passes to a condensing boiler where it is condensed on the 
outer surface of tubes which contain water, and this water is vapour- 
ised by the heat delivered, and the steam produced is used to drive 
other turbines or for any other purpose. This condensing boiler is 
preferably placed at a level above the mercury boiler, so that the 
condensed liquid will run back into the mercury boiler by gravity 
without the aid of a pump. Since the mercury vapour is much 
hotter than the steam, the gases will normally leave the mercury 
boiler at higher temperatures than they have in leaving a steam 
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boiler. To utilise this excess heat in the gases it is proposed to con-- 
vey them first after leaving the mercury boiler through a heater: 
which raises the returning liquid almost to the boiling point, second’ 


through a superheater which superheats the steam delivered by the 


condensing boiler, and third, through an economiser which heats the: 


feed water for the-condensing boiler and so reduces the gases to the 


lowest practicable flue temperature. 
By careful study and experimental development, which will 


be explained later, means have been devised for reducing the: 


amount of mercury, used, for effectively preventing its loss or dissi- 
pation, and for immediately detecting any failure in such prevention. 

The disadvantages of mercury for such a process are: First, 
that it is very expensive, its cost being about 2s. 6d. per lb. Second, 


that it is poisonous and is capable of pervading the atmosphere in a. 


very finely divided state in the neighbourhood of places where the 
vapour can escape. Third, there are certain difficulties in con- 


fining both the vapour and the liquid, although these, with proper: 


methods are not serious. Mercury's advantages as a thermo- 


dynamic fluid for the purpose desired are many. First, its boiling : 


points at desired pressures are convenient. Second, its high specific 
gravity makes possible the use of gravity feed, sealing of valve 
stems, &c., and centrifugal sealing of turbine packings. Third, 
it is completely neutral, at the temperatures used, to air, water, 
iron and such organic substances as it may come in contact with. 
Fourth, it carries nothing in solution which can adhere to or affect 
heating surfaces, consequently the interior of boiler is always per- 
fectly clean. Fifth, its vapour density is so high that it gives a very 
low spouting velocity, and consequently a very simple type of tur- 
bine can be used. Sixth, it does not wet the surface of turbine 
blades and consequently gives apparently no erosion. It is believed 
that the action between the vapour with its accompanying liquid' 
and the blade surface will conduce to a high economy in a turbine, 
although no positive data on this subject have yet been obtained. 


Seventh, its volume at convenient condensing temperatures is such. 


that it can be used in turbines without excessive bucket heights. One of 


the greatest limits of design in steam turbinesis the large area required 
for the efficient discharge of the low-pressure steam. With mercury 


vapour this difficulty does not exist. Eighth, delivering its heat at. 
the temperature and in the manner which it does, the condensing 


boiler in which this heat is used to make steam is very small and 


simple as compared with a steam boiler. Steam boilers transmit an 
average of about 6 watts per square inch with an average tempera- 
ture difference of about 1,100°F. A surface condenser transmits 


18 watts per square inch with 20°F. temperature difference. The- 


mercury boiler is about equivalent in dimensions to a surface con- 
denser, and since there is no high temperature involved, there will be 


no possibility of scaling or burning. Thus, in this process we have: 


low pressure and a clean boiler interior at the hot end, and small and 


perfectly distributed temperature differences at the low-temperature - 


end of the process, where steam is made. High temperature, un- 
equal distribution of heat, and the necessity for large heating surface 


constitute the principal difficulties of boiler construction. All of 


these are overcome in this method of making steam. 

In this process the mercury vapour acts automatically as a con- 
veyor of heat from the fire to the condensing steam boiler. If, 
through loss of load or other reasons, the mercury turbine admission 


is shut off, the vapour by-passes through a safety valve provided for : 


the purpose, so that all the heat delivered to the mercury is imme- 
diately put into the steam boiler except the fraction which is con- 
verted into power by the turbine. Thus the fireman in this process 
will maintain steam pressure just as he now does. The steam pro- 


duced will be used just as it now is in existing apparatus, and the - 
output of the mercury turbines will be simply a by-product which is- 


additional to the power which is now obtained. Studies have indi- 
cated that if this process works out as expected, the apparatus 
described can, in many cases, be put into the building space now 
occupied by steam boilers, so that the act of changing existing steam . 
plants to this process should retain in use most of the existing invest- 


ment. Before entering into the details of experiments or of the 


methods by which it is hoped to accomplish these results, it may be 
well to state the degrees of economy which should be accomplished 


if this development succeeds. Assuming heat deliveries to surfaces . 


exposed equal to those in steam boilers under equivalent conditions 
of temperature difference, gas velocity, and radiation, and assuming 
a turbine efficiency equal to that of steam under equivalent velocity 


conditions, the calculation shows that in an eflicient modern power - 


station, the same amount of steam can be delivered to the turbines 
at the same superheat, thus giving the same turbine output, and that 
in addition about 66 per cent. of the power so delivered can be de- 
livered by mercury turbines, the fuel required being only about 15 
per cent. greater than that which would be used with the steam 


alone. Thus the gain in capacity of an existing station would be- 
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:approximately 66 per cent. and the gain of output per pound of fuel 
would be about 44 per cent. This calculation is based upon a 
mercury vapour pressure lOlb. absolute the atmosphere and a 
vacuum of 28-5 in. (724 mm.) at the steam turbine outlet. About 
10 Ib. of mercury would be evaporated for each pound of steam pro- 
~duced, the steam pressure being about 175 lb. gauge, superheat 150^ F., 
and the final temperature after the gas leaves the economiser being 
about 300°F. The vacuum in both steam and mercury turbines 
-can be maintained by the same air pump, means being employed to 
separate all mercury vapour from the air in a suitable cooler. 
Experimental data indicate that not more than £2 worth of liquid , 
mercury per kilowatt output of mercury turbine will be required for 
such a process, and it is probable that with suitable arrangements, 
this amount can be considerably reduced. The general application 
of such a process would require immense quantities of mercury, but 
inquiry has indicated that the sources of supply are such that the 
largest conceivable demand for such a purpose would not per. 
manently increase the price. In the experimental calculations of 
this process which have so far been made, the vapour has been pro- 
duced in heating elements similar to those proposed for an actual 
boiler under the most severe condition of heat delivery by gas flow 
and radiation. The vapour has been carried from sxch boiler 
“elements to a nozzle and this nozzle has been exhausted into a con- 
denser from which the liquid is drained back into the boiler by 
“gravity, the vacuum being maintained in the condenser by an air 
pump. In this experiment the only element lacking is the turbine 
wheel, which, although it constitutes the only visible evidence of 
results in such a process, is in reality unimportant, since the nozzle 
às the real engine which transforms heat into motion, the move- 
ment of the wheel by the moving fluid'being a mechanical matter 


then welded to steel headers, so that the whole unit becomes per- 
fectly tight and capable of standing a high pressure. The headers 
of these units terminate in taper nozzles, which fit into taper holes 
in the'bus header at the bottom and into a vapour chest at the top. 
A curved liquid duct connects the vapour chest to the bottom header 
at the hot end so that the heating units which are exposed to the 
greatest heat receive the most direct supply of liquid. In these hot 
units a larger internal space will be allowed than in the units which 
occupy the cold part of the boiler, so that the colder part will not 
carry an unnecessary amount of liquid. 

If these heating units will remain tight, and the success of experi- 
ments indicates that they will, it will be impossible for liquid mercury 
or vapour to escape except at the joints where these headers connect 
to the 'bus headers and to the vapour chest, or at th» joints through 
which the vapour is conveyed to the turbine. To guard against loss 
through leakage in such places, arrangements have been made by 
which the sets of joints at the top and bottom of the boiler are 
enclosed in boxes which are practically air-tight, the bolts used in 
tightening these joints extending outside of the boxes in such a 
manner that à leaky joint can be drawn up. "These boxes are con- 
nected by ducts to a condensing cooler in which low pressure is 
maintained by suction from the base of the stack or from any other 
sufficiently exhausted place. This suction will maintain within the 
boxes a pressure lower than any of the pressures which surround 
them, so that there will be a constant indraft of air through such 
leaks as may exist and a flow of all liquid or vapour which may escape 
into the cooler, where it will be carried through passages over water 
pipes until all the vapour is condensed and nothing but cool air and 
gas is discharged. In a similar manner any joints in the system 
which might possibly be subject to leakage can be enclosed by boxes 

and connected to this same cooler. By this means, 
all possible leakage, except that which may occur in 
heating units, will be effectively caught. In case there 
should be loss of mercury in any of the heating units, 
means are provided by which such loss can be quickly 
discovered before any large amount has escaped. The 
feed of each boiler is so arranged that it is governed 
automatically by the difference of pressure between the 
lower header from which liquid circulates and the 
pressure in the vapour chest, this being the force 
necessary to produce sufficient circulation. Behind the 
valve which admits the feed, there is a reserve chamber, 
and connecting means are provided by which the level 
of liqyid in this reserve chamber is visible to the fire- 
man. In case loss of this liquid is apparent, the doors 
would be opened, the fire drawn, and the liquid 
drained out of the boiler into a receiving tank. The 
boiler can then be tested with air pressure and the 
leaky elements can be replaced, the construction being 
such that any one of these elements can be taken out 
without disturbing the others. 

The arrangements of the turbine have also been im- 
proved as the result of experience. The first turbine 
arranged was made from an old experimental steam 


Fia. 2.—GENEBAL ARRANGEMENT OF EXPERIMENTAL MERCURY BOILER. turbine and had many joints which were difficult to 


governed by laws which are very well understood. In these ex- 
periments, pressures and amounts of liquid condensed were measured, 
and these measurements show that the flow of vapour through the 
nozzle was in agreement with the calculations. 

Having obtained by experiments data concerning possible rates | 
of heat transference, a boiler was built in which the heating surface 
was made up of round tubes with concentric cores. The tubes in | 
-this boiler were rather thin, and it was found that at the hot end the 
expanded joints in the tube sheet became loose; it was decided, 
therefore to build another on an entirely different principle. This 
boiler is shown in Fig. 2, and is made up of a number of heating units, 
each consisting of an upper and a lower header which are connected 
together by curved flattened tubes. The flattening is to reduce the 
space which must be filled with liquid mercury without diminishing 
the surface. The curvature is to prevent mechanical strains through 
-unequal expansion caused by irregular heating. These flattened 
tubes are connected into the headers by acetylene-welded joints. 
"The tubes are first welded from the inside into channel-shaped 
pieces; these channels, with the set of tubes connecting them, are 
-then annealed so as to release all strains incident to the welding. 

After annealing, they are tested with high-pressure air, suitable 
clamps being used to confine the air in the channels. If the welded 
-gheets will stand the annealing and the subsequent pressure test, 
it is assumed that they will be reliable for service, since in service 
they will be subject to uniform temperature conditions and will be 
- practically free from mechanical strains. These channel pieces are 
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keep vacuum-tight. The new experimental turbine has 
only one joint, arranged in a manner which has been 
experimented with and which will avoid leakage. The condensing boiler 
used in the experiment now in preparation is made from a standard 
high pressure feed heater having a water space at the top and bottom 
connected by tubes in the manner customarily used in such devices. 
This boiler has apparently worked satisfactorily and produced steam 
from mercury vapour in the manner expected. It is not, however. 
considered a suitable design for the purpose, since the temperature 
differences impose a strain on the expanded tube sheets. The tur- 
bine is provided with a centrifugal packing and is kept sealed by a 
constant admission of liquid mercury from a suitable level in the 
condensing boiler. The turbine is also provided with a throttle 
valve which can be used in governing, and with a by-pass valve which 
allows the vapour to pass directly to the condensing boiler in case the 
admission to the turbine is shut off. 
The plan which has been considered for commercially applying 
this process is to produce a simple type of unit suitable for installation 
in the same floor space occupied by a standard 500 n.r. steam boiler. 
This unit would be so proportioned that the steam output of the 
condensing boiler would equal that obtainable from the standard 
500 H.P. boiler. For each of these boiler units, a separate turbine and 
generator would be provided, the nature of this process being such 
that there is no loss of efficiency involved in such multiplication of 
generating units. Since it would never be desirable to operate 
these mercury-driven generating units alone, the generators could be 
made either of the induction or synchronous typ», completely en- 
closed, with an air supply from some clean outside source. Thor 
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circuits would run to the main switchboard, they would need no 
attendance, and the space around them would not have to be kept 
either cool or clean, although it would generally be possible to get 
them within an enclosure which would not be exposed to the fire- 
room dirt. By such means a single set of parts or combinations ot a 
few standard parts could be made to cover a very wide demand, and 
this would greatly simplify the commercial introduction of such a 
process. The possible cost of the commercial application of such a 
process has not been carefully studied. It bas, however, been 
roughly estimated that if existing stations were converted to this 
method, the cost per kilowatt of added power would not exceed the 
present cost per kilowatt of well-designed steam stations, not in- 
cluding the cost of real estate. Thus this process, if successful, would 
greatly extend the capacity of existing stations and postpone the 
building of new stations, the saving would about cover the real 
estate values, and the gain in fuel economy over that of the best 


existing plants should be about 45 per cent. 


THE “CASCADE” INDUCTION MOTOR.* 


BY L. J. HUNT. 


Summary.—The author describes step by step the development of the 
cascade motor and also deals with two and three-speed motors and their 


characteristics. 


The application of the “ Cascade " idea is well known, as it has 
been used for many years in the control of three-phase locomotives, 
for obtaining several speeds in rolling-mill work, and for the driving 
of fans, &c. It is almost exactly analogous to the coupling of two or 
more motors in series on a continuous-current circuit. If two similar 
continuous-current motors be connected in series, with their shafts 
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mechanically coupled, the speed of the combination will be half that 
of either motor directly connected to the line, Next consider one of 
the motors wound for a speed of 1,500 revs. per min. and the other 


dor 750 revs. per min., with a pressure of say 300 volts across the 
terminals and the two machines in series. As the torque is propor- 


tional to the back electromotive force and the current in the armature 


it follows that the low-speed motor will develop two-thirds, and the 
high-speed motor one-third of the total torque developed by the com- 
bination. It will be obvious that for any given speed the back elec- 
tromotive force generated by the low-speed motor will be equal to 
twice that generated by the high-speed motor, and, therefore, the 
back electromotive force of the two machines in series will be equal 
to three times that generated by the high-speed motor alone. The 
‘et will, therefore, run at one-third the speed of the 1,500 revs. per 
min. machine, or two-thirds of that of the 750 revs. per min. motor, 
i.e., 500 revs. per min. In the case of two induction motors wound 
for speeds of 1,500 and 750 revs. per min. the speed of the two coupled 
in series or '* Cascade ” will similarly be 500 revs. per min. In this 
case the secondary of the first machine is connected in series with 
the primary of the second machine, and, therefore, as the same cur- 
rents circulate in both the frequency must be the same. As in the 
«case of the continuous-current machines, the low-speed motor will 
‘develop two-thirds of the total torque. Inanactual case the pressure- 
drop due to resistance in the first motor slightly affects the relation- 
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ship. If the rotor of the first machine is connected to the stator of 
the second machine, the windings must produce a flux in both stators 
revolving in the direction of the mechanical rotation. At 500 revs. 
per min. the slip of the first motor will be 250 revs. per min. if the 
low-speed motor is connected to the mains. "This motor will have 
eight poles if wound for a 50 cycle circuit. The second motor will 
have four poles, and consequently the speed of its stator field will be 
equal to twice the speed of the slip of the first motor, or 500 revs. per 
min. It follows that the frequency of the currents in the second 
rotor will be zero—the condition for synchronous speed. Let P, 
and P, be the two numbers of pairs of poles for which the motors are 
wound, R the mechanical speed of rotation of the rotor in revs. per 
second, and N the frequency of the supply circuit. The frequency 
of the rotor currents will be— 


(0-3) 


and the speed of the second stator field in revs. per second is 


N (1— PR/N) 


P, 


At synchronous speed there must be no relative difference in speed 


between this field and the mechanical speed of the second rotor, so 


that 


In other words the speed of the combination is equal to that of w 
motor wound for the sum of the numbers of poles of the two machines. 

At the synchronous speed of an induction motor no energy is trans- 
mitted to the rotor, and if we assume that the distribution of flux 
follows a sine law there will be no current in the secondary windings. 
If, then, the mains are connected to the rotor of a machine the latter 
will revolve in a direction opposite to that of its magnetic field, 8o 
that at synchronous speed the field will be stationary in space and 
no electromotive force will be generated in the stator windings which 
now form the secondary of the motor. Instead of connecting the 
rotor windings of the first motor to the stator windings of the second 
machine we may connect them to the second rotor windings, taking 
care to reverse two of the connections so that with currents circulat- 
ing in both windings the magnetic fields produced will rotate in 
opposite directions. The stator winding of the second motor now 
becomes the secondary, and the rotor windings may be permanently 
connected without slip-rings. Control of the speed and starting 
torque i8 obtained by connecting resistances to the stator windings 
of the second machine. Here, then, we have a combination of two 
motors forming a single unit with their rotor windings permanently 
connected, and as no currents are brought out from the rotors the 
windings may consist of several parallel circuits, so that the voltages 
in them will be quite low even when the rotors are standing. This 
construction meets the requirements of a machine with a rotor wind- 
ing approximating to that of a squirrel-cage machine, and with the 
same facilities for control of the starting torque and speed that can 
be obtained with a machine with wound rotor and slip.rings. We 
have, however, sacrificed much in obtaining these results. The 
necessity of using two machines leads to a greatly increased cost ; 
and, further, the efficiency and power factor will be low, so that the 
construction is of little practical value. It was, however, the funda. 
menta] idea from which the motors described in this Paper were 
developed, and will serve as a key to the explanation of their wind 
ings and properties. "The next step in the development of the motor 
was to make a single stator and rotor which would take the place of 
the two separate machines. The problem to be solved was so to 
arrange the two sets of windings that there should be no mutual 
interaction, electrically or magnetically, between them, except by 
the agency of the interconnected rotor windings. Mr. F. Lydall's 
method of rendering the two sets of windings independent was to 
wind them for dissimilar numbers of poles, the numbers being so 
chosen that neither winding would act inductively upon the other. 
With this arrangement it was no longer necessary to confine each 
winding to certain parts of the stator, and all that was required was 
to provide two independent windings of ordinary construction placed 
one behind the other in the stator and rotor slots. The first motor 
built by the author, in 1905, was identical with Mr. Lydall’s machine, 
the existence of which was unknown to him until some time later. 
Tests made on this motor were satisfactory in so far as they showed 
that it was possible to construct a single cascade motor; but it was 
at once apparent that the electrical properties were inherently bad 
owing to the large losses in the two sets of windings and the necessity 
for the use of deep slots which caused the magnetic leakage to be 
very high. Electrically and mignetically the motor described later 
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l POSSIBLE NUMBERS OF POLES. 

' The cascade motor is essentially a low-speed machine and it is 
when designed for speeds which are abnormal for single-field motors 
that it shows to best advantage. The numbers of poles for which 
the machine can be constructed are determined by the following 
conditions: (a) The numbers of poles in the two fields must be so 
chosen that their windings are mutually non-inductive ; (b) the two 
fields when superimposed must not produce an unbalanced radial 
pull onthe rotor. The first condition is satisfied when the numbers of 
poles are such that at the points where the axes of the two field 
systems coincide at any given instant, half of the poles of one system 
are reversed reiatively to those of the other system. The number of 
points at which the polar axes coincide is given by the “ greatest 
common factor `° of the two numbers of poles. To obtain the neces- 
sary reversal of polarity it follows that at the points of coincidence 
all the poles of one field system must be similar, whilst consecutive 
poles of the other must be reversed. In other words, the sector 
bounded by any two adjacent axes of coincidence must contain an 
even number of the poles of one ficld system and an odd number of 
those of the other field. "Therefore, condition (a) is satisfied when 
the two numbers of poles are such that when divided by their 
“ greatest common factor” the quotient is in one case an even and 
in the other case an odd number. To satisfy condition (b) the two 
superimposed fields must give a symmetrical resultant field. From 
what has been said above it follows that at one-half 'of the points of 
coincidence the gap density will be large owing to the similar polarity 
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of the two fluxes, whilst at the other half of the points the gap density 
will be low, as the poles of the two systems are of opposite polarity. 
To satisfy condition (b) the “ greatest common factor " must be a 
number greater than two. The most usual numbers of poles are in 
the ratio of 2: 1. 

STATOR WINDINGS. 


Returning to the experimental motor with two sets of windings, 
this machine proved satisfactory in that it showed that a single motor 
could be wound to operate with concatenated windings. Beyond 
this the test results were not encouraging; for, owing to the presence 
of two sets of windings, the losses were high, and as deep slots were 
required to accommodate these windings both the power factor and 
overload capacity were low. Returning to the development of the 
motor, it was evident that to make the machine commercially suc- 
cessful a way had to be found to obviate the necessity for two separate 
sets of windings. What was required was a single winding suitable 
for two entirely independent currents, one at line frequency and the 
other at the frequency of slip. The required winding had not only 
to be suitable for the circulation of these two independent sets of 
currents, but had to be so connected that the induced or low-fre- 
queney currents could only circulate when paths outside the wind- 
ings were provided for them. This was necessary in order that the 
starting torque and speed could be controlled by causing the induced 
currents to How through variable external starting or regulating 
resistances. Two sets of terminals were, therefore, required, one 
set for connecting to the mains and the other set to the resistances. 
The main currents must not be allowed to flow through the external 
secondary paths, and consequently it was essential that any one pair 
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is identical with this machine, but new types of windings are used in 
it which overcome the bad features of the original design. 


of secondary terminals should be connected to two points in the 
windings between which there existed no “ main " potential differ- 
ence. To meet these conditions a parallel-connected winding was: 
necessary. Fig. 1 shows diagrammatically a form of winding which 
at once suggests itself. The main terminals are lettered T, and 
the three pairs of tappings are those to which three separate sets of 
resistances would be connected for starting and speed regulating 
purposes. When running at full speed each pair of tappings would 
be short-circuited. Arrow-heads shown inside the diagram indicate: 
the direction of flow of the main currents at a given instant; those 
outside the diagram similarly show the direction of flow of the in- 


duced currents. Having obtained this key diagram the next thing 


to be done was to find a winding which could be connected up in 
accordance with it. We shall now proceed to work out the winding 


again starting from this point. Fig. 2 shows the windings of one 


phase of an eight-pole stator. One slot per pole per phase is shown. 


in order to simplify the diagram. Each radial pair of small circles: 
represents the two coil sections occupying one slot, and the crosses 


and dots within the circles indicate the directions of flow of the main. 


currents. Only the back connections of the coils are shown, as we 


have not yet found out how these coils are to be joined together. 
The main currents produce eight poles, and we require to connect 
the coils 80 that induced currenta generated by a four-pole rotor 
field can circulate in them. This four-pole field is shown in the figure, 
and we at once see that four of the slots containing coils are opposite 
the centres of the poles, and four are situated between the poles. 
The E.M.F.s induced by the four-pole field in the parts of the 
windings in the slots in the centres of the poles are consequently 
in quadrature with those induced in the slots midway between the 
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poles. Therefore the key diagram should be modified so as to pro- 
vide for two-phase currents in each of the three sections of the star 
winding. We can now make a new diagram which will permit of 
this (Fig. 3); and it is a simple matter to connect up the winding 
shown in Fig. 2 so as to comply with this key. With the four-pole 
field in the position shown, the induced voltages and currents will te- 
in the directions indicated by the dots and crosses shown outside 
the coil circles. Alternate coils are marked A and B, and all the: 
induced currents in the A coils are in phase with one another and in 
quadrature with the currents in the B coils. In Fig. 3 the secondary- 
tappings of one phase are marked A, B, to correspond with Fig. 2. 


Rotor WINDINGS. 

Having obtained the required stator winding, attention was next 
paid to the rotor. As both windings carry currents of the same 
frequency, and no external connections are required, the treatment 
is quite different from that applied in the case of the stator. As. 
with the stator winding, it will probably be clearer if we start from. 
first principles and re-develop the windings. As there are only two 
axes of coincidence in a motor having four and two poles, such @ 
machine is not practicable, as the shaft would be subjected to un- 
balanced radial forces. It will, however, save a lot of needless 
repetition if we work out the rotor windings for this number of poles. 
Such a winding when obtained forms a unit that can be used in the 
building up of windings for any other numbers of poles. The 
strength of the auxiliary field of the motor is proportional to the 
E.M.F. across the windings producing it, and inversely proportional 
to the number of turns per pole in the auxiliary winding. The 
strength of the main field is proportional to the same E.M.F. if we 
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neglect the pressure-drop due to resistance, and is, of course, inversely 
proportional to the number of turns per pole in the stator winding. 
We are assuming that the number of turns in the stator and the rotor 
(main field winding) are the same. The strength of the main field is 
determined by the number of turns in the stator winding, and by 
varying the relative numbers of turns in the two rotoz windings the 
strength of the auxiliary field may be changed. If the main rotor 
winding has twice as many turns as the auxiliary rotor winding, then 
each will have the same number of turns per pole; and as the area 
of an auxiliary pole is twice that of a main pole, the flux per pole of 
the second field will be twice that of the main field, and the gap 
density of the two fields will be the same. The magnetising current 
required for the auxiliary field will be equal to that required by the 
main field, and therefore the total magnetising current of the machine 
will be twice that taken by the main field alone. If both rotor 
windings are given the same number of turns, the rotor auxiliary 
flux will be halved, and the gap density and the number of ampere- 
turns will also be halved. The number of turns being doubled, only 
one-quarter of the magnetising current will be required to produce 
the auxiliary field, and the total magnetising current of the machine 
will be 25 per cent. greater than that required by the main field alone. 
In practice the best results have been obtained with rotors having 
main and auxiliary windings in the ratio of 1-73 to 1-0. 

Fig. 4 shows a developed diagram of a four-pole winding. The 
slot pitch has been shortened to two thirds the normal, so that bars 
carrying currents differing in phase by 60 deg. occupy the same slot. 
If the current per bar is 1 ampere, the effective number of ampere. 


300270) 


LL =~ 


a= ===="5 


Combined winding, 


redundant bars omi 

6A SC OA OB eA OB GC ©B oc 

(ch $C 6A ec OA OB 6A GB 6C | OB 
| ec OA OA eB eb ec 


Fic, 4. | 


bars per slot will be 1-73. The reason for choosing the shortened 
pitch is to reduce the ampere-bars per slot from 2-0 to 1-73. In the 
same slots is shown a two-pole winding of full pitch with one bar per 
slot. The two windings are interconnected, so that the same current 
circulates in each; consequently with 1 ampere’ per bar there arc 
1-73 ampere-bars in the four-pole winding and 1-0 ampere- bar in the 
two-pole winding. In this diagram, as well as in all the others in the 
Paper, instantaneous values of the currents are taken at the instant 
when the current in B is 1-0, and those in A and C 0-5 each. From 
àn examination of the winding it will be seen that in slots 2 and 3 
there are two bars carrying currents of the B phase which are equal 
and opposite. In slots 6 and 7 the bars carry equal and opposite 
currenta of the C phase, and the same conditions are found with 
currents of A phase in slots 10 and 11. It is clear that two con- 
ductors carrying equal and opposite currents in the same slot can 
produce no useful magnetomotive force. We therefore omit these 
bars. There are now left six slots, each containing only one bar, as 
shown in the figure below the original four-pole and two-pole wind- 
ings. In each of the slots containing three bars two of the bars carry 
currents of the same phase, and the current in the third bar differs 
In phase from the others by 60 deg. If a conductor carries two 
currents of the same amplitude, differing in phase by 60 deg., the 
crest value of the resultant current equals 1:73 times the crest value 
of cither of the component currents, and the phase of the resultant 
current lies midway between the phases of these component currents. 
This phase relationship is found in an interconnected star and mesh 
winding. Fig. 5 represents the finished winding which is given in 
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skeleton in Fig. 4. This combination winding is then compared with 
the original construction, in which two separate windings were: 
necessary. The voltages in the several sections of the winding are 
then investigated. and it is proved that the back E.M.F.s induced by 
the two-pole field are equal and opposite to those induced in the 
winding by the four-pole field. 

The completed motor closely resembles a machine of ordinary 
construction. The stator windings are identical in appearance, and 
only differ in the cross-connections of the coils. Standard con- 
struction is also used for the rotor. The efficiency and power factor 
curves of a 160 B.H.P. 60-cycle 600 revs. per min. motor having eight 
main and four auxiliary poles are shown in Fig. 6. The gap diameter 
of the motor is 27 in. The stator slots are of the completely open 
type, and those of the rotor are semi-closed. The slots are chosen 
to suit the main poles; therefore, if a 30- pole motor is to be designed 
having 20 main and 10 auxiliary poles and three slots per pole per 
phase, 180 slots would be required. With the same number of slots 


per pole a motor of the one-field type would have 270 slots. As 4 
two-field motor requires only two-thirds of the number of slots, it is: 
impossible to build motors of this type for a very large number of 
poles with reasonably good power factors. The cascade machine 
has a very small slip, because the resistance of the rotor does not 
directly affect it. In a one-field motor the no-load and stator copper 
watts are deducted from the watts input to the machine, and the slip 
is obtained by dividing the rotor copper loss by the net input to the 
rotor. In a two-field motor the slip is equal to the tapping copper 
loss divided by the net input to the machine. The net input is equal 
to the watts input of the motor less the no-load losses and the stator 
and rotor copper losses. As the whole of the stator copper forms 
the tapping circuits, the losses in these circuits are very low. The 
core of a cascade machine has to carry both the main and auxiliary 
fluxes, but as the secondary flux is only rotating at the speed of slip 
the loss due to it is small, and the flux-density behind the teeth can 
be raised to a high figure. The density in the teeth must, however, 
be kept within reasonable limits, otherwise the power factor may,be 
considerably reduced. 
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Turning to the question of starting and speed regulation, the 
presence of the auxiliary field has a marked effect upon the behaviour 
of the motor when starting and “ creeping.” It gives the machine 
a more even turning moment; the motors will run quite steadily 
with resistances connected to the stator tappings at less than 1 per 
cent. of their full speed, and at starting they develop a very steady 
pull. For these reasons the machines have been extensively used 
in the driving of all classes of hauling machinery, and they give 
satisfactory inching in the driving of printing presses and similar 
machines. It is hardly necessary to say that machines of this type 
develop full-load starting torque with approximately full-load 
current, and that they can be designed to suit all conditions of 
starting. The standard design of motor starts against any load up 
to 2 to 2] times the full-load torque, and of course regulation of the 
starting torque is obtained by varying the resistances connected. 
across the stator tappings. At full speed these tappings are short- 
circuited in the same way that the rings are short-circuited in motors 
of the usual slip-ring type. 

(To be concluded.) 
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THE FULLAGAR INTERNAL COMBUSTION ENGINE. 


An interesting demonstration was given during the joint summer 
meeting of the Institution of Naval Engineers, the Institution of 
Engineers and Shipbuilders in Scotland, and the North-East 
Coast Institution of Engineers and Shipbuilders, which took 
place at Newcastle-upon-Tyne last week, of a new type of 
internal-combustion engine. The demonstration took place in 
the engine room of the Newcastle Electric Supply Co. at Gateshead, 
where a 500 N.P. demonstration engine, built by Messrs. W. H. Allen, 
Son & Co., Bedford, has been erected. The engine, which is of the 
stationary type, weighs, including the flywheel, under 22 tons, and 


$s used to drive a generator coupled to the Electric Supply Co.'s mains. 


The principle upon which the Fullagar engine works is distinctly 
novel, and to describe it we cannot do better than give an abstract 
of a Paper which Mr. H.F.Fullagar read during this meeting, as follows: 

Three fundamental factors are chiefly responsible for the difficul- 
ties in the construction of internal combustion engines of existing 
types; difficulties which increase with the size of the unit and 
ultimately limit the power which can commercially be built. These 
factors are: (a) That the heat per unit of surface radiated by the 
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Fic. 1.—SECTION SHOWING PRINCIPLE 
or FULLAGAR ENGINE. 


Fig. 2.—PisTONS or 
FULLAGAR ENGINE, 


flame to the cylinder walls increases with the size of the cylinder, 
whilst the thickness of metal through which this heat has to reach 
the cooling water also increases; (b) that the weight per horse- 
power increases with the size of the cylinder; (c) that useless forces 
are called into play, useless in that they are either stationary and do 
no work, or even produce negative work. These result from (1) the 
fluid pressure on the cylinder covers, which has to be transmitted 
through the framing of the engine; (2) the negative work of the 

compression stroke, which in single-acting engines produces a re- 
versal of twist in the crankshaft ; and (3) the inertia forces resulting 
from want of balance, and imperfect cushioning. The Fullagar 
internal-combustion engine eliminates these factors, and has besides 
the advantages of mechanical simplicity and accessibility. 

The construction, which is shown diagrammatically in Figs. 1 and 2 
‘consists in using as a unit two open-ended cylinders side by side, each 
with two pistons, and rigidly connecting the pistons A to D, and C 

to B, by means of pairs of oblique rods, external to the cylinders. 
‘The action of the engine is as follows: An explosion taking place 
between A and B drives B down and A up, drawing up D by the 
oblique rods, and giving. through the two connecting rods, two equal 


and opposite impulses to the two cranks. "The side thrust produced 
by the oblique pull is, of course, taken by the crossheads of A and D, 
which are provided with suitable guides for the purpose. The 
obliquity of the rods is small, less than the maximum obliquity of 
the connecting rods, so that the friction is actually less than would be 
the case if each piston had its own crank and connecting rod, and the 
mechanical efficiency of the engine is high. At the ends of their 
strokes the pistons uncover inlet and exhaust ports in the cylinder 
walls, as in the Oechelhauser arrangement. The engine works on 
the “ two-stroke cycle," and each crank receives, therefore, two 
impulses per revolution. Air is supplied to the cylinders by low- 
pressure air pumps, which can be driven from the engine by side 
| levers in the ordinary way. 
It will at once be clear that with this construction useless forces 
are avoided or greatly reduced. There are no cylinder covers or, in 
fact, any high-pressure joints in the engine. There are no vertical 
stresses on the framing of the engine at all. The pressure of the 
explosion is entirely taken between steel parts, namely, the cross- 
head, oblique rods, connecting rods and crankshaft ; and only the 
secondary reactions of the slippers, from one-fifth to one-twentieth 
of the explosion forces, reach in a horizontal direction the framing of 
the engine. The fluid pressure in each cylinder acts at every moment 
equally on the two cranks. The main bearings are thus relieved of 
practically all load, except for the weight of the parts, which, acting 
vertically, is just sufficient to keep the bearings in constant thrust. 
The action of the explosion in driving apart the pistons A ani B 
draws together, by means of the oblique rods, the pistons C and D, 
compressing the charge between them, so that the negative work of 
compression is performed, not through the crank and connecting 
rods, but directly through the oblique rods, and only the net useful 
work is transmitted to the crankshaft. The reciprocating parts are 
cushioned at each end of every stroke. This follows from the fact 
that each stroke includes a compression and explosion. On the up 
stroke, the pistons A and D, for instance, are cushioned by the pres- 
sure on D, and on the down stroke by the pressure on A. The com- 
bined effect of inertia and cushioning is to keep the oblique rods, 
except in the case of very small engines, in constant tension. 
The effect of inertia is also to make the crank effort much more 
uniform. When an explosion occurs between, say, A and B, the force 
reaching the gudgeon pin of B is less than the explosive pressure on 
B, by the inertia of the connected pistons B and C with their cross- 
heads and oblique rods, whose acceleration is at that moment at a 
| maximum. The cost of an engine is largely determined by the 

maximum pressure to which its cranks are subjected, but it is the 
mean effective pressure which determines its useful output, and the 
nearer the maximum is to the mean the lighter and cheaper the 
engine. In single-acting engines, whether of the simple, tandem or 
Oechelhauser type, the explosion and compression strokes twist the 
crankshaft alternately in opposite directions, producing a severe 
condition of stress, but, with the new construction, each connecting 
rod is double acting, and th» effort of each crank uniformly in one 
direction. A four-crank engine, therefore, receives four pairs of 
balanced impulses per revolution, eight in all, so that th» turning 
effort of this engine is unusually uniform. 

The balance which results is practically perfect. The centre of 
gravity of a pair of pistons, À and D for instance, moves up and down 
on a line between the cylinders, whilst the centre of gravity of the 
other pair moves down and up on the same line. This is probably 
the only engine in which the centres of gravity of the balancing masses 
have the same identical locus. Such, then, are the working forces in 
this mechanism. If they be divided into the two rough classes, 
which for the purpose of this brief description I have called “ useful " 
and '' useless " forces, the only ones falling into the latter class are 
the minor re-actions from the slippers at the ends of the oblique rods, 
constant in direction and less, both in number and amount than the 
* useless ° re-actions of any other reciprocating engine in common 
use, whether gas or steam. 

As regards weight, the new construction, by combining eight two- 
stroke pistons with four cranks, produces a given power upon one- 
half to one-third the weight required with other constructions. The 
mean effective pressure with the two-stroke cycle need not be less 
than three-quarters of that with the four-stroke cycle. An engine 
af the new type is therefore equivalent to a four-stroke engine with 
not less than 12 pistons of the same size. Since larger cylinders are 
heavier for their power than smaller ones, a four-stroke engine of the 
same power with fewer cylinders of larger d'm»nsions will be still 
heavier. Clearly, therefore, the saving in weight of the new con- 
struction is very considerable. 

From a heat point of view, the double type of cylinder has incom- 
parable advantages over all others, and with the new construction 
such cylinders require but one crank each. In form the cylinder is 
a plain tube, supported at either end, but free to expand axially, and 
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surrounded with its fellows by à common tank, forming the water 
jacket. In such a cylinder temperature stresses cannot occur. If 
a tube free to expand be heated symmetrically, so that its tempera- 
ture around each zone is uniform, variation of temperature along the 
axis of the tube produces no stress whatever. Moreover, in the 
absence of corners or pockets, the actual mean temperature of the 
inner surface of the cylinder is very low. 

Mr. Fullagar then goes on to give som» particulars of the demon- 
stration engine which, he states, gives continuously some 550 B.H.P., 
althoughits weight is therefore less than half that of ordinary gasen- 
gines of equal power. This result is obtained with four cylinders only 
12in. in diameter, with the moderate piston speed of 750 ft. per minute, 
with the low mean effective pressure of under 70 lb. per square inch, 
a maximum stress in the steel parts of only 4 tons per square inch, 
and a stress in the cast-iron portions of the engine nowhere exceeding 
ł ton. The engine, in fact, produces its power upon half the usual 
weight of material, and with working stresses, which, so far from 
being severe, are in the main appreciably less than exist in recipro- 
cating steam engines. The normal speed of the engine is 250 revs. 
per min., and even if this is increased to 300 revs. per min., the engine 
is still remarkably free from vibration. The crankshaft normally 
receives 2,000 separate impulses per minute. An upper piston can 
be withdrawn in about 10 minutes after stopping the engine, and the 
lower piston lifted out through the cylinder in five minutes more. 
The whole of the eight pistons can be withdrawn in an hour, with the 
use of a hand crane only. This particular engine is supplied with 


Fig. 3.—Væw or 500H.p. FULLAGAR ENGINE AT GATESHEAD. 


air and gas by auxiliaries of a somewhat makeshift chara :ter, the air 
by a fan and the gas by a pump. In spite of this, the overall 
efficiency during a 30-hours' test from heat of gas supplied to brake- 
horse-power was found by Prof. t opkinson to be just under 30 per 
cent., whilst the indicated efficiency was 37-6 per cent., the difference 
being largely accounted for by the inefficient auxiliaries. The 
mechanical efficiency of the engine itself is about 90 per cent. 

It can be easily seen from the above facts that the system appears 
to have considerable advantages over the ordinary type of gas engines. 
A very perfect balance and uniform turning moment are attained 
without any complication of mechanical parts ; the engine is valve- 
less and extremely accessible. The system is equally applicable to 
gas, oil or Diesel engines and the efficiency is high. An illustration 
of the demonstration engine at Gateshead is given in Fig. 3. 
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RAIL FEEDERS FOR TRAMWAYE. 


BY HENRY M. SAYERS. 


Summary.—The author considers the use of rail feeders for tramways, 
resistance being used to obtain equal drop, as compared with the use of 
boosters. Calculations are given for two cases using the resistance 
method, and it is shown that in some cases this may give a slightly 
lower cost than the boosters. It is, therefore, worth considering, but 
has certain disadvantages. 


The * Electric Railway Journal " (New York) of January 3, 
1914, contained an article on “ Methods of Mitigating Elec- 
trolysis from Street Railway Currents,” by Messrs. E. B. Rosa 
and Burton M‘Cullom, of the United States Bureau of Stan- 
dards, Washington, which is of considerable interest, and 
whilst it deals with conditions very different from those 
obtaining here, suggestions are made well worthy of considera- 
tion by electric traction engineers in cases where rail drop and 
economical distribution must be studied. 

Dealing with track feeders, the use of uninsulated feeders 

is briefly dismissed, and a comparison made between the use 
of “ boosted ” insulated feeders, as somewhat widely adopted 
here, and of insulated feeders with resistances so adjusted (or 
resistances added to the shorter feeders) that the voltage drop 
on the rails may be kept within certain limits. By proper 
regulation of the feeder resistance, the conductances of the rails 
can be utilised for feeding up to the desired limit of drop per 
unit distance, or up to an absolute limit, such as the Board 
of Trad: regulation limit of 7 volts, as the extreme potentmh 
difference over the rails of any system. Messrs. Rosa and' 
M'Cullom assert that this regulated feeder system is generally 
more economical and less complicated to work than the. 
“ boosted feeder” system. It seemed to the writer worth. 
while to examine this proposition in some detail, and with 
special reference to British conditions, which means, in effect, 
with special reference to compliance with the Board of Trade 
Regula’ ons. 
& Curiously enough, the writers of the Paper do not mention 
that the system explained requires an insulated negative 
‘bus bar, which is, by the devices described, kept below, or 
negative to, the rail potential. This condition necessarily 
obtains in any case where the rails are connected to the nega- 
tive bar by an appreciable length of insulated cable. 

À subdivided negative 'bus bar with resistance or a booster 
between the sections has been used in some cases in this 
country, where great density of rail current has been avoided 
by spreading the rail feed over several points, preferably 
junctions. 

The conditions assumed by Messrs. Rose ard M‘Cullom 
are, first, a limt of 1 volt per 1,000 ft. of track P.D., 
this limit being calculated on the root mean square 
over 24 hours, which, of course, means a considerably grea er 
drop at hours of densest traffic, and, being 5-28 volts per mile, 
would in most cases infringe the Board of Trade limit of 7 volts 
maximum P.D. over the entire system within a single mile ; 
second, a cost for energy of 1 cent, which may be taken 
as 0-5d. per unit. l 

From these figures and the cost of insulated cable, laid and 
connected, so far as that cost depends upon the copper section, 
it is easy to calculate the feeders required to satisfy the Kelvin 
law, and the consequent voltage drop and annual cost. 

Fairly large insulated cables. laid and ‘ointed up, suitable 
for track feeders, cost about £120 per ton of copper (exclusive 
of such of the fixed costs of laying as are not affected by the 
size of the feeder), and reckoning 7 per cent. for annual charges 
and $d. per unit as cost of energy, the most economical 24-hour 
loading, i.e., the root mean square current density over 24 
hours as assumed by the authors of the Paper, is about 316 
amperes per square inch, and the voltage drop about 13-7 volts 
per mile run. 

These figures are correct when all the energy lost in conse- 
quence of the voltage drop in the feeder is the I?R of the feeder 
itself, and also for a boosted feeder if the price of 0-5d. per unit 
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is the cost of boosted energy, including losses and the capital 
charges on the booster. If 0-5d. is the station cost of un- 
boosted energy, then the proper higher figure must be taken, 
including those charges, and some lower density and voltage 
drop rate will result. For a particular system the most 
economical density will apply to all boosted feeders, so that 
having calculated from a plan of the system the permissible 
rail drop, the known rail conductance and the designed service 
—which gives the current consumption and distribution all 
over the system—the location of the feeding points and the 
amount of current to be fed to each, the feeder cable sections 
and lengths are at once given, and all will be worked at the 
most economical density. 

The calculations from the “ regulated " track feeders advo- 
cated by Messrs. Rosa and M‘Cullom are not quite so simple, 
and the working results are more complex. The reason of this 
is quite simple. Imagine a length of line with a power house at 
one end of it, and the projected tiaffic such as to involve a 
Jarger rail drop than the limit fixed upon as permissible, but 


Take a less simple case, such as that shown in Fig. 2, where 
two track feeders have to be used to keep the rail P.D. within 
limits. Here the line is 4 miles in length, and it is necessary 
to tap feeders into the rails at the second and the fourth miles 
respectively. Calling the longest feeder No. 1, 4 miles long, 
and the shorter No. 2, 2 miles long, let these feeders and the 
rail carry respectively currents Ij, lj, and I, The sum of 
these is the whole current fed to the line. It is at once appa- 
rent from inspection that the drops in each feeder, and in the 
resistance inserted between ‘bus bar and rail, are all equal, 
and, as the two feeders are respectively 2 miles and 4 miles 
long, that the current density in the shorter must be double that 
in the longer. It follows in the first place that there is no 
common economical current density applicable to the two 
feeders, and also that any variation in the current density and 
drop in the feeders alters also the drop in the rail resistance. 
As the element common to the three is the drop V, there must 
be some value of V which will give a minimum total cost for 
the sum of wasted energy and feeder capital charges. 

The cost of the copper in the feeders for any drop V is evi- 


B------------98 miles- ------------ RS, dently— 

€—S 2 miles ------ ea (I4 X 4?) (Ir, X 27 : 

- RM od | xy L 
5 volts ~~~~_ | -7 -7 B volts ^^--.. 

also the cast of the wasted energy is 
Resistance : BY 
eee nee a aV(L t 1, - L,), 
i pote and as these two expressions should give equal annual costs for 
Fic. 1. 


a minimum total value, that condition is attained when, À and 
B being numerical, or rather value, coefficients, 
such that a single rail feeder connected at a proper point and 


Ir x 164- Ip x4 T 
taking thence a certain part of the current will bring the rail A( 7 V )=BU ti, HE) 
drop within bounds. Now, if the rail and the feeder are both 
connected directly to the negative "bus bar the drop in the A(16Ij, + 4Ly,) Lys 
feeder to the point of connection will be the same as that in the | °" B(lg 4l 4L) SSMUS 
rail, and in any practical case such a drop will be found to E 


correspond to à current density in the feeder far below the ! 
economical density. In order to utilise a smaller cable it will 
be necessary to insert a resistance between the negative bar and 
the station end of the rail. What this resistance should be 
depends upon the drop in the feeder, and in the general case 
the drop in the inserted resistance must be equal to the drop in 
the feeder cable. So that the total energy loss dependent on 
the cable density is that due to the total current—4/.e., the 


Taking the values of £120 per ton of copper. 9-2 tons as the 
weight of a mile of cable of 1 sq. in. section. and 7 per cent. as 
the proper annual charge, then A—£3-24576 ; and if energy 
costs 0-5d. per unit. then for a year of 8,760 hours the value of 
B is that of one watt-year, or B—£0-0183. The values of the 
three currents Tj, Ip and I, are known from the preliminary 
investigation. Suppose them to be 500 amperes for each 


feeder and 250 amperes for the current to the rail ; putting these 
values the equation becomes 


A Giles Dess re ee 3.21516 x 10,000 l 
| pen 2 miles --------» Ne a m SY — 1,419, ... V=37-6 volts, 
| 2T. | Nue de a | 0-0183 x 1,250 


Track Feeder No 2 


Resistance. 
Drop - V, 


which is the most economical voltage drop for the case in point. 


Drop =V, This voltage drop costs per annum £0-0183 x 1,250 x 37-6 
Track Feeder No.1. Drop - Vi T. Negative = £860. 
Bus-bar 


Feeder No. 1 to drop 37-6 volts with 500 amperes in 4 miles 
must be worked at a density of 224 amperes per square inch; 
it will have a cross-section of 2:23 sq. in. and will weigh 824 
tons of copper. 

Feeder No. 2 will evidently have half the section and one- 
fourth the weight, or 20-6 tons. of copper, making a total of 105 
tons of copper, costing a total of £12,360, on which 7 per cent. 
gives an annual cost of £865, practically equal to the erergy 
cost, and making the whole annual cost for energy and capital 
charges £1,725. 

To compare the above result with those given by boosted 
feeders, it is necessary to fix a price per boosted unit, because 
the energy wasted in the track feeders has all been converted 
by the motor-generators or booster sets, and has, therefore, to 
be charged with the conversion losses, as well as with the capital 
and operating costs of the booster. In a station whence 
radiate a number of booster track feeders the best arrange- 


Fic. 2. 


current fed to the rail at the station plus the current carried by 
the feeder into the voltage drop of the feeder; and it is this 
annual loss that has to be equated to the annual charges upon 
the feeder in applving Kelvin's law to obtai the most econo- 
mical current density. 

Fig. 1 indicates such a case. Take a line 3 miles in 
length, on which the rail drop ts limited to 5 volts, R.M.S. over 
24 hours, and carrving such a service that a track feeder must 
be tapped in at 2 miles, when the far end, and also some 
point between the feeder and the station will be at that limiting 
voltage. Then it is obvious on inspection that the voltage 
drop in the resistances between the. bus bar and the rail must 
be the same as the voltage drop V in the feeder ; sothat, if L; 
is the current in the feeder and I, is the current in the rall, the | ment is to drive all the booster generators from a single motor, 
total loss in watts dependent on the feeder section is V(Ig- L), | which may be a prime mover, all the armature spindles being 
instead of being VI; in the case of a boosted feeder, and it is coupled. This saves a good deal in first cost and is more 
the cost of the larger quantity that has to be equated to the | efficient than having separate motor-generator sets for each 
capital charges on the feeder as above stated. feeder. The generators must have series characteristics, and 
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are cheaply built machines as the pressures are low. The 


efficiency can easily be kept up to 75 per cent., or a multiplier 
of 1-33 for energy cost. The capital expenditure should not 
exceed £5 per kilowatt output. Extra operating costs are 
limited to lubrication and brushes. On a 50 per cent. load 


factor, and allowing 15 per cent. per annum to cover capital 


and operating costs, the total cost per boosted unit delivered 


to the feeders will be— 


1-33 units at 0-5d. iius boweveseu e Desc same Sos CE tocar 0-666d. 
Lo it 0-041d 
4380 omnid "c n 

Total costs of boosted unit ......................- ee 0:707d. 


Say, 0-75d., as the value to be taken for the price of energy lost 
in boosted track feeders. 

It has to be observed that, if the tramway supply is given 
through converters, the boosted energv should cost little more 
than the general supply, and that even in a continuous-current 
station, if the magnitude justifies special arrangements, the 
additional cost may be inappreciable, saving always for capital 
charges and special operating costs. In such cases the differ- 
ence should not exceed one-fifth, sav, 0-6d., instead of 0-5d. 
per boosted unit 

For 0-75d. per unit the most economical current density is 
259 amperes per square inch and the voltage drop 10-9 volts 
per mile of feeder. 

For 0-6d. per unit the most economical density is 292 amperes 
per square inch and the voltage drop 12-26 volts per mile of 
feeder. 

From these figures the conductor sizes, weights, first and 
annual cost for the case shown in Fig. 2 are as follows :— 


0-6d. 0-75d. 
Section for load 500 amperes ......... 1-71 sq. in. ... 1:93 sq. in. 
Weight (6 miles cable) ................ 94-4 tons 106-5 tons 
Cost at £120 per ton ................... £11,328 £12,780 
Annual cost at 7 per cent. ........ T £793 i £895 


The energy cost will equal the annual capital charges for the 
feeders in each case. 
„The comparative annual total cost of “regulated” and 
boosted " track feeders at the different energy prices as- 
sumed for the system studied will be as follows :— 


“ Regulated ” feeders, 0-5d. per unit ....................-- £1722 
Boosted feeders, 0-6d. per boosted unit .................. . 1,588 
Boosted feeders, 0-75d. per boosted unit .................. 1,792 


It has to be observed, however, that the “ regulated ” 
feeders will not prevent the voltage difference exceeding the 
5 volts during the busy hours, whereas the " boosted ` feeders 
with proper design will automatically provide for the heavy 
loads, and will keep the rail drop to any desired limit. Further, 
the means of regulation, bv shunting the field windings, are 
quite simple, and, guided by the indications of the pilot wire 
voltmeters required by the Board of Trade, adjustments can 
be readily made to meet special traffic conditions. 

It has further to be noted that, in the case of " regulated " 
feeders, it may happen that the calculated section is too small 
for the current to be carried, so that more copper has to be put 
in and resistance added between the feeder and the negative 
bus bar to make up for the smaller resistance, i.e., to keep the 
current to its proper value. This obviously increases the 
Investment in copper. 

There is a further consideration not brought out in the above 
discussion, and not mentioned by Messrs. Rosa and M‘Cullom, 
which is that the track feeder drop with the “` regulated ” 
System 1s a deduction from the main voltage, so that either the 
speed of the cars will suffer all over the svstem or the genera- 
tors must be run at the higher voltage. With the " boosted " 
system this is not the case, the voltage drop on the negative 
side is only the rail drop,i.e., not more than 7 volts, if the Board 
of Trade limit is observed. 

This comparison shows, however, that in every case where 
track feeders are necessary there is a choice of systems and 
that it IS worth while to calculate closely the continuing expense 
of adopting each alternative before embarking on the outlay. 


THE HYDRO-ELECTRIC STATION AT TALLULAH 
FALLS, U.S.A. 


(Concluded from page 565.) 


TRANSMISSION LINES. 


The energy from the Tallulah Falls station is transmitted over a 
steel tower line from Tallulah Falls to Atlanta, a distance ‘of 90 miles, 
from Atlanta to Lindale, a distance of 80 miles, and also from 
Atlanta to Newnan, a distance of 50 miles. The main line from 
Atlanta to Tallulah Falls is constructed with six No. 4/0 copper con- 
ductors and two 4, in. seven-strand galvanised iron earth wires, 
the latter being mounted on the ends of a cross-arm at the top of the 
towers above the cross-arms carrying the main lines. The trans- 
mission lines from Atlanta to Lindale and from Atlanta to Newnan 
are constructed with No. 2/0 copper, the same general type of con- 
struction as on the main line prevailing. The insulators are all of 
the suspension type, four disc two-part insulators being used on the 
main line from Tallulah Falls to Atlanta and insulators with five 
10 in. discs on the other circuits. A telephone circuit of No. 4 special 
30 per cent. copper-clad wire is also strung on the towers and insu- 
lated by 15.000-volt insulators. 

The telephone line is continuous from the power house to all 
sub-stations, and at each interval of 4 miles a small telephone booth 
supplied with a high-voltage switch of the Burke type, which com- 
pletely isolates the telephone apparatus when not in use, is pro- 
vided. The switch is operated from the interior of the booth, and 
is placed on its roof, together with a one-to-one insulating transformer, 
arrester and fuses. At the various terminals and at the Boulevard 
sub-station in Atlanta there is located a special high-frequency or 
tuned calling circuit for signalling the specific points desired without 
interfering with the magneto calling stations. The telephone line 
is protected by the use of horn gaps to an earth on the high-voltage 
side and by a new multi-cylinder type of oil-filled arrester. A novel 
method of transposition is accomplished by having the telephone 
circuits placed on insulators with pins of different heights. The 
wires enter the tower in a horizontal plane, one on a high pin and the 
other on a low pin ; that of the high pin crosses diagonally to another 
high pin on the far side of the tower, and that on the low pin crosses 
to a low pin, the wires clearing each other by about bin. This 
method of making transpositions does away with the customary 
dead-ending of the line and connecting opposite wires with a jumper. 

The towers used on the line are spaced about 17 to each 2 miles, 
three standard tvpes (66 ft., 70 ft. and 80 ft. in height) being used. 
the first for the No. 4/0 copper circuits of the main line, the second 
for the No. 2/0 circuits of the lines running to Newnan and to Lindale, 
and the third to carry the high-tension and low-tension circuits 
round the outer zone of the city of Atlanta. The 110,000-volt wires 
are spaced on 9 ft. centres suspended vertically, one three-wire 
circuit on each side of the structure. The cross-arms are of standard 
channel-iron section, and the tower legs are of angle-iron section. 
Special U bolts secure the suspension insulators to the cross-arms. 
The footings are made by extending the tower corner angles into the 
ground to a depth of about 7 ft., and footing angles are bolted to the 
bottom ends. In addition to the standard towers, special angle 
towers are used for line angles above 10 deg. "The latter towers are 
of the same design as the standard tower, but of heavier section and 
have eccentric cross-arms. 

SUB-STATIONS, 

The sub-stations are of the semi-outdoor type. all being so designed 
that the high-tension switching structure forms an integral part of 
the transmission line. At each sub-station the high-tension structure 
was erected with the transmission towers. In this way the ad- 
vantage of a sectionalising and cross-over station was obtained from 
the very start, and any shut down of the lines when it became 
necessary to equip the complete sub-station was avoided. Nine 
of these sectionalising structures have been installed at strategic 
points in the lines, and five are now built as complete transformer 
stations, with ratings varying from 1.500 k.v.a. to 6,000 k.v.a. 
Simplicity and symmetry have been the guiding principles of design, 
and a standard outdoor high-tension structure and low-tension 
building have been evolved to take care of a maximum ultimate 
rating of 12,000 k.v.a. in four banks of three 1,000 k.v.a. oil-insulated 
self-cooled — 110,000/11.000-volt transformers. Each transformer 
has four 2-5 per cent. taps on both the high-tension and low-tension 
winding, thus allowing for a 10 per cent. variation in voltage either 
way. The sectionalising and cross-over features are etfected by the 
use of horn-gap disconnecting switches mounted on the lateral 
trusses of the latticed tower structures, all three poles of any switch 
being operated simultaneously by a lever and rod mechanism at the 
base of the tower. It is the intention of the designers that these 
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switches shall be used only for breaking the charging current on very 
light loads. In this way a very flexible arrangement is obtained 
without the expense and complication of high-tension oilswitches at 
every sectionalising or cross-over point. At each sub-station there 
are two oil switches connecting the 110,000-volt lines to the trans- 
former bus, to which bus any bank of transformers may be con- 
nected by means of a triple-pole horn-gap disc switch, Each oil 


for series lighting. At each sub-station there is also installed a hoist. 
tower for transformer inspection and repair. 


SUB-STATION AT ATLANTA, 


The Atlanta sub-station is located on the north side of Atlanta, 
on Boulevard-avenue. It is of the outdoor type, having an ultimate 
rating of 60,000 kw. in 110,000/11,000-volt transformer equipment. 


— — — —— — — 


Fic. 5.—GENERAL VIEW OF OUTDOOR SUB-STATION AT ATLANTA. 


switch is protected from the weather by a sheet-steel house of simple 
construction, and lightning protection is afforded by an outdoor type 
electrolytic arrester. Additional protection from lightning dis- 
charge is obtained by continuing the tower-line ground wires over 
the sub-station tower structures. The standard low-tension building 
is of brick, built for an ultimate rating of 12,000 k.v.a. at 11,000 volts. 
Provision is made for four incoming three-phase lines and four 


outgoing three-phase feeders. All lines enter and leave the building 


overhead, and 11,000-volt wall entrances of standardised design 
have been provided on all four sides of the buildings. In addition 
to the above 12,000 k.v.a., each sub-station has provision for a 


——— 


| mh 


The present rating is 30,000 kw., consisting of nine 3,333 k.v.a. 
transformers. There are now two outgoing and two incoming lines 
connected with the station, with arrangements provided for addi- 
tional outgoing or incoming lines, or a total of six 110,000-volt lines. 
The two present lines come from Tallulah Falls, and the two outgoing 
high-voltage lines lead to Newnan and to Lindale. The high- 
tension wiring is divided into two sections, known as the north high- 


tension "bus bars and south high-tension "bus bars, which are elec- 
trically joined together by a tie switch. "These bus bars are carried 
upon latticed steel structures of a design similar to that of the steel 
towers—that is, angles, channels and standard sections bol 


synchronous condenser, a 600 kw. bank of 11,000/2,300-volt trans- | together. All the high-tension wiring, as well as the transformers 
formers for local distribution and a constant-current transformer ' and their circuit-breakers, are located on the outside, with 20 pro- 
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tection whatever against the weather. In order to make the con- 
struction as permanent and stable as possible, the high-tension 
wiring has been strung along the lines of the standard catenary con- 
struction, with copper tubing ‘bus bars supported by hangers from 
a lin. copper-clad messenger. which is in turn insulated from the 
steel framework. Fig. 5 shows in general the entire layout, con- 
sisting of high-tension frames, repair shop, water-storage tank and 
storage basin, low-tension or 11,000-volt building and 11,000-volt 
outgoing line frame. 

Fig. 6 shows one side of the high-tension bus structure and the 
catenary arrangement of the bus bars supported by the trusses. On» 
feature of the high-tension wiring which was given special thought, 
and which is installed, is the disconnecting switch, which has a pro- 
tection agains‘ sleet over the jaws or contact-making surfaces. These 
disconnecting switches are carried upon triangular trusses, so as to 
place the blades at such an angle that they may be easily operated 
from the ground. The upper jaw of the switch is covered with a 
cast-iron covering, and has a special spring latch catch to hold the 
blade in position when the switch is closed. The sleet hood makes it 
possible to open or close the switch even during a sleet storm when 
it is covered with a film of ice. All the exterior equipment has been 
painted a dull marine grey with black striping. This was done to 
provide a more non-absorbing medium when exposed to the hot rays 
of the summersun, The foundations for the ultimate equipment are 
already installed. so that when it becomes necessary to add to the 
equipment from time to time the only apparatus necessary will be 
the electrical equipment itself. Lighting fixtures have been installed 


Fig. 7.—ARRANGEMENTS or LEADS IN SUBWAY BELOW OUTDOOR 
SUB-STATION, 


throughout the entire structure, so that the grounds are well illu- 
minated at night. The reflectors over each lamp are of enamelled 
porcelain of special design. so arranged that they cannot throw the 
light on the high-tension wiring. It was thought that with such an 
arrangement defective insulators could be easily detected at night. 
There are also waterproof plugs at different parts of the exterior 
to which a portable plug can be attached in making repairs. 

The high-tension structure was all thoroughly galvanised before 
erection, and the base of each rectangular column is bonded by an 
expanded rail bond of No. 4/0 wire to a set of earthed ring ‘bus bars, 
which are in turn connected to each other. There are four of these 
E uud bars, and all the apparatus is also thoroughly bonded to 

hem. 

The transformers are of the water-cooled type, and suitable headers 
are carried along parallel to the main transfer tracks with the 
necessary valves for letting the water in and out of the different 
transformers. There are also oil mains connecting the different 
transformers with the filter press and oil-storage tank. so piped that 
the oil may be forced in either direction through the system. The 
low-tension leads are carried from the rear side of the top of the 
transformers over to a delta 'bus supported on pipe framework. and 
from this framework down through roof entrance bushings set in 
iron castings of special design into the top of the tunnel. which runs 
parallel to the line of transformer banks. In Fig. 7. which is a view 
in the 7 ft. tunnel, can be noticed several of these roof entrance 


bushings. The leads, after entering the tunnel through these roof 
entrance bushings, are carried along concrete shelves, and supported 
by porcelain insulators, into the low-tension building, where they are 
connected to the respective oil switches. All these leads are made of 
15-16 in. tubing so as to give the necessary mechanical strength. 

Each and every phase of the low-tension wiring is isolated by 
masonry barriers. so that in case contact should occur at any one 
place it will involve only the one phase. A control switchboard. 
from which the operation of the entire station is controlled by means 
of pull-button switches. is also installed. "The high-tension mimic 
"bus bars are designated on the board by brass strips, and the low- 
tension ‘bus bars by copper strips. All the switches are operated by 
a 250-volt 40 ampere-hour storage battery. and two 10 kw. motor- 
generator sets are used to re-charge these batteries. This battery 
equipment was installed so that should any interruption occur to 
th» high-voltage service the switches could still be operated. 

There is a total of fifteen 200-am pere 11.000-volt outgoing lines, nine 
of which are underground and six overhead, and also a station group 
switch. Two banks of three 10 k.v.a. 11,000/110/220 volt and three 
25 k.v.a. 11,000/440 volt auxiliary transformers furnish the energy 
for lighting. pumps. motor-generator sets, &c. At each end of this 
room are placed the arrestera of electrolytic design, which are con- 
nected to the ends of the four ‘bus sections. The general arrangement 
of the switches consists of two bus bar sections, each containing two 
"bus bars, the ends of which are cross-connected through an oil.switch 
forming a double U ‘bus arrangement, the feeders of which can then 
be switched to either section of the section ‘bus. Facing the front 
of the oil switch there is mounted on the left of the motor on each of 
these switches a four-pole knife switch which is used to isolate the 
control by cutting out the close and trip and the lamp circuits, making 
it impossible for an operator to throw this switch from the control 
board when it is intentionally cut out for repairs. . All the incoming 
and outgoing high-tension lines are fitted with lightning arresters, 
standard horn gaps and choke coils. "The high-tension choking coils 
are so placed that their connection with the line is by means of a 
right-angle bend. while the connection through to the electrolytic 
tank is a straight through connection. along the direct path to and 
across the horns and into the arrester bushing. The outgoing 
11,000-volt lines are fitted with an insulator between the low-tension 
building and dead-ending frame. From the front of this insulator 
down to the lightning-arrester frame, and back again to the rear of 
the insulator, is a No. 4/0 copper wire, forming a somewhat original 
scheme known as the inverted hairpin. At the sharp bend at the 
bottom of the pin the connection is made to the lightning-arrester 
frame, and it is supposed that a discharge or surge coming in along 
the line, instead of making the sharp bend at the point. where this 
connection is made, will go through the lightning-arrester tank. 
This arrangement is being tested. 


ELECTRICAL EQUIPMENT OF THE BALLYCLARE 
MILLS OF THE NORTH OF IRELAND PAPER CO. 


The North of Ireland Paper Co. owns large mills both at Larne and 
Ballyclare. These mills cover practically the whole range of paper 
manufacture, the former producing bag papers, boards, &c., while 
the latter are devoted to the manufacture of news, printing and super- 
calender papers, drawing cartridges and imitation parchment. 

The Ballyclare mills were originally driven entirely by steam, the 
main engine being of the triple expansion Corliss type, with an 
average indicated-horse-power of 845, and a steam cqnsumption of 
13-7 lb. per indicated-horse-power per hour when exhausting into its 
condenser. The necessity for increasing the capacity of the plant 
led the management to consider various methods of supplying the 
additional power. The fact that there was a considerable amount of 
auxiliary plant scattered about the premises pointed to electricity as 
giving the least trouble in making the necessary extensions, and the 
most economical and efficient form of power transmission when once 
installed. As there was an abundant supply of condensing water it 
was therefore decided to instal a complete electrica! equipment, 
including a mixed pressure turbo-alternator set which could utilise 
the exhaust steam from the reciprocating engine. On investigation 
it was found that the engine could be relieved of part of its load and 
relied upon to give an output of 640 H.P. wnen exhausting against 
a back pressure of 161b. per square inch absolute, that is, about 
1-31b. per square inch above the ordinary atmospheric pressure. 
Under these conditions it was found that the exhaust steam from 
the engine would be sufficient to develop about 270 kw.. and as the 
total horse-power required was about 1,240 it was decide: to instal 
a 400 kw. mixed-pressure turbo-alternator which, in conjunction 
with the reciprocating engine, would be capable of giving an output 
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of 1,240 H.P. at an average steam consumption of 11-35 lb. per horse- 
power per hour. A suitable site for the turbo-alternator. condensing 
plant and main switchboard was available just outside the main 
engine room, and the new power house was accordingly erected on 
this site. The arrangement of the plant in the power-house is shown 
in Fig. 1, the entrance to the main engine room being visible behind 
the generator. ` 

The turbine is of the Curtis two-stage mixed-pressure type, 
direct coupled to a B.T.H. alternator and exciter. This alternator 
is designed for a continuous output of 400 kw. at 80 per cent. power 
factor and a terminal pressure of 550 volts, when running at a speed 
of 3,000 revs. per min. The condensing plant includes a low level 
jet condenser, by the Mirrlees Watson Company, which is capable of 


Fic. 1.—View IN Power HovsE, BALLYCLARE PAPER MILLs. 


= : in. when condensing 15,000 lb. of steam 
maintaining a Y puro Puer p allo et md ulating water per 
per vere tem Lam of 60°F. The air pump, which is of the 
minute at p à dry-li de valve type, with a cylinder 14 in. in diameter 
single-cy lin ok is driven by steam at a speed of 110 reve. per min. 
by 15 in. stro i ump which deals with the circulating water is 
The entm ne E 1,000 gallons of water per minute into an 
capable of delive tank against a total head of 58 ft., and is driven 
elevated hot-water „œ. per min. B.T.H. squirrel-cage induction motor 
by a 40 H.P., 960 p oe switch and starting ee 
rovided with an the foreground of Fig. 1 on the right-hand side. 
switch is shown a board is composed of black os slate pai 
The elo med tor panel, transformer panel, feeder panels for 
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shown at the end of the main switchboard in Fig. 1. These are 
wound for a primary voltage of 550 volts and a secondary voltage of 
220 volts, and are connected across the alternator ' bus bars. 
The filter pumps are operated by two 20 H.P. 580 revs. per min. 
slip-ring type induction motors, one of which is shown in Fig. 2. 
This illustration is especially interesting as showing the saving in 
floor space which is made possible by the electric drive, the motor 
being mounted actually on the machine being driven. The control 
gear for each of these two motors consists of an oil-break switch 
provided with overload and low voltage trip coils, and a suitable 
starting rheostat, an ammeter being mounted on the oil switch 
pedestal. A number of beaters which were formerly driven by the 
main engine through a very awkward and unsatisfactory rope drive 
are now operated by a 350 H.P., 365 revs. per min. slip-ring type 
induction motor provided with a third pedestal bearing and rope 
pulley, and mounted on slide rails to enable the tension of the ropes 
to be adjusted. This motor is situated in the basement below the 
beater room, driving the line shafting by ropes, and is fitted with a 
slip-ring short-circuiting device, the control gear consisting of an oil- 
break switch of similar type to those used for the filter pump motors, 
together with a tramway type controller and cast grid resistances, 
The bleach pump and a 9 ft. damper are driven by squirrel-cage 
induction motors of 5 H.P. and 20 HP. respectively, provided with 
oil-immersed star-delta starting switches. 
The paper machines are still driven by a steam engine, but the super- 
calender is now electrically driven by a Special equipment which 
includes two slip-ring type induction motors and suitable control 
gear. The main driving motor is designed for a continuous output 
of 65 H.P. at 480 revs, per min. and controlled by an ironclad oil. 
break switch, tramway type controller, and cast grid resistances. 
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9 ft. duplex cutters and one 8 ft. single-sheet cutter are all driven by 
individual 5 H.P. 705 revs. per min. slip-ring type induction motors 
provided with ironclad switches and fuses, tramway type controllers 
and cast grid resistances of sufficient capacity to give & speed re- 
duction of 50 per cent. continuously. These machines are all shown 
in Fig. 5, from which it will be seen that the motors are mounted on 
baseplates together with suitable spur reduction gearing, and drive 
the machines by belts. One of the motors also drives a reel hoist. 
Two machines of similar rating to these are used to drive a small 
reeler and a guillotine respectively, the belts in this case running on 
pulleys direct on the motor shafts without the use of reduction 


Fie. 4.—05 H.P. AND 15 H.p. MOTORS DRIVING SUPER-C'ALENDER, 
BALLYCLARE PAPER MILLS, 


"In addition to the paper-making equipment described abov>, 
there are three auxiliary motor applications in the mills. These are 
two 20 H.P. 580 revs. per min. induction motors driving line shafting 
in'the mechanic's shop and joiner's shop respectively, and a 5 H.P. 
705 revs. per min. induction motor driving a threshing machine in 
thestables. "These are all of the squirrel-cage type and are provided 
with oil-immersed star-delta starting switches. 

It will be noticed that the motors comprising this equipment are 
in many cases of similar rating, thus reducing the possibility of a 
lengthy shut-down, and the necessary spares, to the absolute mini- 
enum. The whole of the electrical equipment of these mills, in- 
cluding the Curtis steam turbine, was manufactured by the British 
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Fia. 5.—MOTOR-DRIVEN PAPER CUTTERS AT BALLYCLARE PAPER MILLS. 


Thomson-Houston Co. (Ltd.), of Rugby, to whom we offer our best 
thanks for giving us an opportunity of describing this interesting 
installation. The same firm has also supplied a large turbine and 
motor equipment to the Carron Grove Co. and motor equipments to 
Messrs, Ed. Lloyd (Ltd.), Sittingbourne, and the Thames Paper Co. 


ANNUAL REPORT OF THE ELECTRICAL INSPECTOR 
OF FACTORIES. 


As was mentioned in our last issue, the annual report of the 
"Chief Inspector of Factories has been issued, and contains among 
the sectional reports that of Mr. G. Scott Ram, H.M. Electrical 
Inspector of Factories. In what follows we give an abstract 
of }this report. i 

The electrical accidents are remarkably few in view of the large number 


‘of electrical stations now in operation. Although the number of accidents 
18 greater than in the previous year, it is no larger than it was five years 
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Table I,— Accidents at Electrical Generating Stations and Sub-stations in 
1913. (The small figures relate to fatal accidents, and are included 
in the principal figures.) 


Public supply 
_ Stations and 
Description. | electric Other 
railways and stations 
tramways. 
Non-electrical :— 
At engines, pumps and generators ............ 30! | 9 
At boilers and steam plant ..................... 84 4 
At coal-handling plant ..... Vues seda Mn ME | 15? 5 
jJ we 1114 10 
Struck by falling bodies ........................ 43 3 
Miscellaneous  ...............c eee 109 16 
Total T | 3927 47 
Electrical :— 

At switchboards when engaged in ordinary 

routine work .............. mm 12 7 
Cleaning, repairing, &c., at '' live " switch- 

boards or other '' live" conductors | ...... 311 15! 
Cleaning, repairing, or other handling of 

switchboards supposed to have been made 

“ dead ”’......... EREE TE Une t: pisii 6 
Adjusting brushes and cleaning commuta. 

tors, and flashing at commutators ......... 5 2 
Miscellaneous — .......... cessere 11! 5 

Total otoniana 65 29! 


ago. Under the first heading, eight of the accidents were due to mis- 
takes on the part of the switchmen, the others being due to faulty appa- 
ratus. The next class—cleaning, repairing, &c.. at live switchboards— 
is, a8 usual, the largest, accounting for no less than 46 of the total, and 
includes a number of accidents which are clearly of a preventable nature. 
Six of,them occurred to men working on or near high-tension apparatus 
without taking proper precautions, and it is remarkable that none of 
them had fatal results. Of the accidents at medium-pressure switch- 


boards two had fatal results. Of the non-fatal accidents, 13 were due to 


the use of ordinary engine-room spanners, pliers, &c., on live switch- 


boards, and need not have occurred had proper insulated tools been pro- 
vided. Short-circuits resulted, inflicting severe burns. In a further 
case a short-circuit was made on the switchboard by the wire guard of a 
hand lamp. Hand lamps having guards of non metallic material are 
available, and should be kept for use behind switchboards and in battery 
rooms and other places where portable lights are required close to live 
conductors. Two accidents occurred in removing oil switch tanks from 
live switches. Short-circuits occurred, and in one case the burning oil 
was shot out, injuring two persons. Three accidents occurred to persons 
engaged in cleaning live switchboards. The six accidents due to working 
on switchboards supposed to have been made dead were all on high 
tension, none, however, having fatal results, although the injuries were in 
some cases very severe. With one exception, they occurred to skilled 
men, and were due to forgetfulness or carelessness. In one case the 
charge engineer of the station had had one cell of a large switchboard 
made dead for examination, and inadvertently opened the door of the 
adjoining cell, which was live, and took hold of the conductors (6,600 
volts). He was rendered unconscious and was badly burned. He was 
brought round by the Schifer method of artificial respiration, In a 
second case of a man opening the wrong door, he had not taken the 
trouble to turn on the light in a dark passage-way, and the mistake was 
probably due to this. In the case of the unskilled man, a bricklaver had 
been fixing some insulators in a dead cell. Later on he opened the cell 
to ascertain if the cement had set firmly, the conductors in the meantime 
having been made live. Of the seven accidents at commutators, five 
were due to flash-overs causing burns or " flash blindness.” 

Amongst the miscellaneous accidents, the fatal case occurred to a man 
scaling a boiler. He received a shock (230 volts alternating) from the 
flexible conductors of a hand lamp, the insulation being practically worn 
out and in a dilapidated condition. In another case a boiler cleaner was 
rendered unconscious by contact with the conductors of an improperly 
constructed connector used within the boiler for connecting a hand lamp. 

The number of accidents reported in regard to factory premises other 
than electrical stations, as shown in Table IL, presents a consider- 
able increase over the total for the previous year—418 as avainst 283, 
with 17 fatalities as against 15. Although for several years the number 
has been practically stationary, it is hardly surprising that an increase 
should have to be recorded consequent upon the enormous extension in 
the use of electrical energy. Examination of the circumstances of the 
accidents indicates generally that a large number are due to inadequate 
skilled supervision both as regards the initial selection and installation 
of the plant and as to its subsequent working and maintenance. In 
many works of considerable size operated and lighted by electricity there 
is no one employed who is technically qualified to look after the plant. 
Even if the plant is good and well installed in the first instance, it is 
often run without technical supervision until trouble arises and accidents 
occur. Thus, under the first heading in the table, the accidents from 
arcing of switches have risen from 23 in 1912 to 56 in the year under 
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Table II. — Electrical Accidents in Factories, other than Electrical Stations, 


mA. (The small figures relate to fatal accidents and are included 
in the principal figures.) 


. SWICCHOR HE 
Arcing ot FUSES ecsd evens TK TET Crude n: — Ue. NG 
Shock or burns when replacing fuse wires — eese "(— cag OUT 
Portable apparatus, connectors and tlexible wires ........ Ua e. 2007 
Unprotected conductors, switches, terminals, fuses. eresse 425 
Working on or near live conductors esit pr uem PA x 

unskilled persons — ........ sexe EF 
Miscellaneous. accidents in electrical manufacturing and repair 
work—anostly in testing operations ......... T —ü . 66! 
Adjusting brushes and cleaning commutators and flashing at com- 
piu wiacamaturia yay E Maeve: TO 
Miscellaneous —.... lees ——————Á— a aa a dd 
TONAL PME: C o 


review, Nearly all these accidents are due to neglect of proper main- 
tenance of the plant either of the switches themselves or of the apparatus 
which they control, by reason of the lack of skilled attention. Trouble 
naturally comes sooner where the apparatus is of a flimsy and cheap 
eharacter in the first instance, Many of these accidents occur at motor 
starting panels through the failure, due to poor construction, of the 
starting rheostat. This becomes burned at the contacts, which, not being 
attended to, vet into such a condition that the automatic release fails 
to operate on shutting down. The workman, not noticing this, switches 
on again at the main switch with all the starting resistance cut out, 
producing a flare-up at the switch and getting his hand and perhaps his 
face burned. Switches having covers with slots for the handles to work 
through offer no protection under these circumstances, the flash coming 
through the slot. The accidents from arcing of fuses were due to the 
absence of proper protection, some of the fuses, consisting merely of 
bare wires, being placed close to switch handles, an arrangement which 
invites accident. The accidents in renewing of fuses are almost entirely 
due to the use of unsuitable and dangerous types of fuse mountings or 
holders unprotected by switches. 

The accidents incidental to the use of portable apparatus include three 
fatalities, all being due to the use of hand lamps of obsolete type having 
the lamp-holder in connection with the other metal work and the metal 
work not being earthed. Fach occurred with alternating current of low 
pressure. A similar fatality occurred on premises not under the Act 
(theatre), and was investigated, but is not included in the table. In 
anothes case a man had a remarkable escape from death in the use of 
such a lamp. He was standing on a damp brick floor holding the lamp 
when he received a shock, and, as is usual in such cases, was unable to 
drop the lamp or otherwise release himself. He was able, however, to 
call to another man working near to switch off the current. "This was 
done at an ordinary tumbler switch in one conductor of the circuit, The 
second man then went to the assistance of the first, who had then fallen 
over, and took hold of him to lift him up. but himself received a severe 
shock. "Two other men then came up and received shocks from the tirst 
man on trving to assist him. They then went to find the man in charge 
of the electrical plant who was in some other part of the works, This 
man, having eventually arrived at the scene of the accident, pulled the 
wires out of the connector and broke the circuit. The victim of the 
accident was unconscious for a long time, and his hands were severely 
burned where he had held the lamp. The current was alternating and 
nominally of 110 volts pressure, but actually 440 volts, the * reduction ” 
in pressure being obtained from an “auto ` transformer, so that whilst 
the difference of pressure in the two lamp wires was only lo volts, the 
pressure to earth was actually 440 volts. The switeh, being In one wire 
only, did not, of course, cut off the pressure. The case is interesting as 
showing the utter disregard of requirements of the regulations and of 
elementary provision for safety, and unfortunately affords an example 
of a good deal of work which has been put up during the last few years. 
In the case of two of the hand-lamp accidents, proceedings were taken 
for breaches of the regulations and heavy fines were imposed. Other 
accidents occurred in the use of flat irons and. drills. The accidents 
occurring actually with the portable apparatus, although few in number, 
are generally shock accidents, and consequently hable to be dangerous to 
life. The maioritv of the accidents in the use of portable apparatus occur, 
however, 1n the handling of the connectors (27) and the flexible con- 
ductors (26), and the injuries are usually burns from short-cireuits. In 
the case of the connectors, they would be avoided by the use of connector 
plugs of the hand shield type described in my earlier reports or other 
safety types, or connectors protected by a switch. SO arranged that the 
plug can only be put in or out whilst the switch I3 in the ** off’ position, 
The accidents from short-circuits in the flexible conductors are due to 
the use of worn-out and dilapidated wire or to the fact that the pro- 
tecting covering in the first instance has not been adequate either as to 
thickness or material. Considerable trouble is often experienced with 
the flexible conductors for electric trons, short-circuits occurring at the 

point where they are Ied away from the iron, due to constant bending 
of the wire and insulation ang to the heat from the iron. 

Under the next. heading—unprotected conductors—there were five 
fatal and 37 non-fatal accidents. Of the non-fatal accidents, 10 occurred 
at electric cranes from the absence of proper protection of the conductors 
in or about the driving cages. In five instances the crane drivers fell 


* Fatality due to blood poisoning following burns, 
+ One fatality due to fall. 
* Both fatalities due to falls, 
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to the ground from considerable heights when getting in or out of the 
cage, due to touching the live conductors. The remaining accidents 
under this heading do not admit of classification. One is interesting on 
account of the low voltage. A man was severely iniured by shock and 
burns by contact with a terminal block of an electric furnace working 
at 60 volts alternating, Apparently he was unable to release himself. 
Of the accidents to skilled persons, described as “ electricians,” when 
working on live conductors, 18 were due to short-circuits in the use of 
ordinary uninsulated spanners or pliers on live switchboards. Three 
accidents—one fatal—occurred to men when trimming arc lamps. In the 
fatal case several lamps were connected across one phase of a 440-volt 
three-phase system through an auto-transformer protected by a double- 
pole switch. In each lamp circuit was a single-pole switch. One of the 
lamps was burning badly and required adjustment. As the double-pole 
switch could not be used without putting out all the lamps the electrician 
switched off the one lamp only at its single-pole switch, which, of course, 
did not cut off the pressure. Jt was stated that he was in the habit of 
standing on a piece of board when handling the are lamps, but on this 
occasion he omitted to do so and was killed. Most of the accidents in 
this class need not have occurred, the persons concerned being acquainted 
with the dangers having often only themselves to blame for not taking 
proper precautions. The corresponding accidents to unskilled persons. 
differ in this respect. The victims, having little or no knowledge of the 
dangers, are put to work or are permitted to work under dangerous. 
conditions without proper precautions or supervision by competent 
persons in authority over them. In most cases there could have been no: 
necessity for the work to be undertaken whilst the conductors were 
“live.” Thirteen of the accidents, including the two fatal cases, were 
due to such persons being allowed to work close to dangerous live con- 

duetors—e.g., crane trolley wires, outdoor transmission wires, normally 
out of reach, but the work (¢.7., painting, whitewashing, building) re- 

quiring them to get close to the conductors. In one of the fatal cases, 
a power company's transmission lines (10,000 volts) passed over the 
factory grounds to a sub-station. A new building was being erected 
immediately under the wires, and the building work was proceeded with 
until the wall and scaffold platform were within 4 ft. or 5 ft. of the con- 

ductors, A joiner was then instructed to put up a fence on the platform 
to prevent the bricklayers from getting near the wires. In putting up 
the fence he touched one of the wires with his head and was killed. In 

another case a labourer was emploved to clean the motors, &c., on 

Saturday afternoons when the works were shut down. The cleaning was 

effected by means of an ordinary flue brush with metal wire handles. He 

also had to sweep the floor of the operating side of the sub-station. There 

was a screen of expanded metal, 6 ft. 6 in, high, protecting all the live 

apparatus. Having finished his work, he turned his attention to the 

extra-high-tension gear within the screen, and appears to have stood on a 
box and reached with his brush over the screen to dust the high-tension 

fuses of the potential transformer. Although he caused a short-cireutt, 

and received a severe shock and burns to his fingers, he was not seriously 

injured. The number of accidents in electrical manufacturing works 

has more than doubled. This is, no doubt, generally an indication of 

increased activity in manufacturing leading to pressure of work in the 

testing departments of the works concerned, ‘The average age of 63 out 

of the 66 persons injured is only just over 20 years, This is due to the 

fact which I have pointed out before. that the testing operations are con- 

ducted very largely by apprentices or pupils. This arrangement suts 

the employers, the pupils having generally had a technical colleze 

training, and it is of great service to the pupils in giving them practical 

experience. Many of the accidents would probably be avoided if there 

were better supervision of the work by an experienced. person. The 

fatal accident occurred in the testing department of a cable works. and 

was primarily due to a mistake in switching. A cable had been subjected 

to a high-pressure test, and the high-tension leads from the test cabin had 

not been disconnected from the cable at the conclusion of the test. À 

man went to the cable to do this later on when another cable was about 

to be tested. Unfortunately, the pressure was afain applied to the first 

cable by mistake, and the man handling it was killed. The victim of the 

accident was also at fault in not having observed the rule of the works 

as to earthing the test leads before handling them. , 

In my visits during the year I found, apart from works where accidents 
had actually occurred, numerous examples of dangerous conditions, not 
only in old work, but also in new installations. ‘This observation applies 
not only to factory premises where no electrician is employed, but even 
to publie electricity supply and traction undertakings. Although the 
placard of the regulations is nearly always duly posted in the works, 
it is the exception to find that it has been studied by any responsible 
person with a view to its application to the particular works in question. 
Many occupiers wait until an accident happens or until irregularities are 
pointed our by an inspector before taking any steps to remedy defects. 
Although the total number of accidents (509) is very small, averaging no 
more than one in perhaps 100 works, the conditions conducive to B D 
are present in à very much larger proportion, and in many works visitet 
it appears to have been purely a matter of good fortune that accidents 
have not occurred, Without attempting to make a list of the numerous 
irregularities dealt with, a few of the more important may be mentioned. 
Thus, in the case of high-tension switchboards, it is required by the 
regulations that all conductors within reach in any switchboard e 
way shall be protected. In a number of cases passage-ways were fount 
in which bare conductors were exposed all along the side and x 
any protection, Some, however, were closed by a door at the end, 
having a notice affixed to the effect that only authorised persons are 
allowed to enter. In these cases it has been overlooked that it is for Mie 
protection of these very authorised persons that this regulation. was 
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framed, and that if anyone at all is allowed to enter while the conductors 
are live there must be protection. One of the accidents to an authorised 
person, and referred to above, occurred in such a passage-way, Another 
most important provision: in regard to high-tension switchboards is also 
sometimes overlooked, When work has to be done on such a switchboard, 
it is required that the switehboard shall be either made dead as a whole, 
or, if a section only is made dead, that section shall be effectively screened 
from all adjacent live conductors. The first method can only be adopted 
in the case of «witehboards controlling a supply which admits of being 
shut down. In stations where the supply has to be maintained con- 
tinuously the second alternative has to be adopted, vet in such stations 
&witchboards were found without any means provided for screening the 
live conductors, and so designed that even temporary screening was im- 
practicable. Thus, oil switches, which require periodical attention, were 
placed close to hare "bus bars and other conductors in such a way that, 
although they could be disconnected by isolating switches, the live con- 
ductors could not be screened. In one case, in a publie supply station 
helonging to a local authority, the oil switches were connected directly 
to the ‘bus hars, and could not be made dead without shutting down the 
whole station. and of course interrupting the electricity supply to the 
town. Even in switchboards otherwise satisfactory, there is often one 
piece of apparatue—the “bus bar potential transformer— which has been 
overlooked in this respect. Although it may be placed in a cell together 
with its fuses, which are cither mounted upon it or on the cell walls, it is 
connected through the fuses directly to the "bus bars. The conductors 
in the cell up to and including the fuse contacts cannot be made dead 
without shutting down the station. These transformers should be pro- 
tected by isolating switches placed in a separate compartment of the 
switchboard. Medium pressure switchboards are not subject to such 
stringent provisions as regards protection of live conductors, and the 
requirements as to provision for safety when work has to be done are not 
quite so definite, more latitude being permitted, Safeguards are, how- 
ever, required to be taken according to the circumstances. Thus, 
" insulating screens " or " other suitable means | must be ° provided and 
used when necessary adequately to prevent danger." “ Other suitable 
means " would include insulated spanners where such are necessary to 
carry on the work in safety. The provision of such spanners is frequently 
neglected, and. as mentioned above, a number of the accidents occurring 
at switchboards—13 in public supply stations and 18 in other factories— 
were due to such neglect. On medium- pressure sw itchboards the switches 
are usually placed on the front of the panels, the "bus bars and connec- 
tions being at the back. With alternating currents, however. oil switches 
are becoming more widely used, and they are generally placed at the back 
of the panels, the working handles being on the front. Oil switches, 
perhaps more than other switches, on account of the working parts not 
being visible, require periodical attention involving the removal of the 
oil tanks. Being at the back of the board, with bare conductors all 
about, special care is needed when they require attention. In the case 
of switchboards which can be shut down every night or at week-ends, 
any such work can generally be carried out in safety when the whole 
board is dead. J have. however, found such switehboards on services 
which do not permit of shutting down, even on Sundays, in one case on à 
620- volt three-phase system, the outside limit of medium pressure. All 
the connections were of bare copper, and the switches were directly con- 
nected to the "hus bars without isolating switches. Such an arrange- 
ment is obviously very dangerous when a switch requires overhauling. 
Even if insulating screens, gloves and spanners are provided there 15 
considerable risk of making short-circuits, and the work cannot be done 
in accordance with the general requirements of the regulations as to 
safety Two accidents recorded above occurred in attempting to remove 
the oil tanks from live switches. Such switeh boards should be arranged 
in two or more sections, any one of which may be made dead when 
necessary, or the individual panels should be separated by sereens and 
isolating switches should he provided for disconnecting each oil switch. 
as is usual with hivh-tension switchboards. 

Several cases were found where new switehboards were erected having 
less than the required space at the back, a mistake for which there is 
obviously no excuse. A number of 440-volt three-phase switchboards 
were found having iron plating for the working platform and no " insu- 
lating stands," A large number of distribution fuse boards for power 
circuits were found having fuses which could not be handled without risk 
of touching live metal, and many for lighting circuits having the addi- 
tional defect that the hand is liable to be burned by the blowing of the 
fuse. Acommon type of such fuse, having a porcelain carrier with the 
fuse Wire in a groove on the front, is still widely used, The danger comes 
m in this way : à fuse blows and someone removes the porcelain carrier 
and puts in a new fuse wire and replaces it on the board without having 
Tidi. the cause of its blowing or having remedied the fault. It 

WS again as «oon as it touches the live contacts and the man gets his 
hand burned. Such fuses do not comply with the regulations, but are, 
unfortunately, widely supplied by contractors. Distribution fuse boards, 
even of large size for power circuits, are often placed in inaccessible 
lata wall 20 ft. from the ground. One extensive power P 
ei ae n Ja 440 volts three-phase, put up by a foreign E be 
wis bone pP aneu in almost every conceivable way. i re 
duce P ge i over iron floors and some out of doors, bie Cons 
frantic ee E Sucre was no means of cutting off the pressure 
witch Gi fe od except by shutting everything down at the ted 
ilem ER 7 lon some distance away, and for the lighting s 
toni | 3 ld not cut off the pressure. The lighting was ta en 

n 8 fourth neutral wire, and one or other of the phase wires. The 
main switch did not break on the neutral conductor, and this was not 
earthed, so that it was l; bags t6 i . - 

» $0 that it was liable to be live at 250 volts above earth, even 
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with the main switch off. Many old type and dangerous hand lamps 
were found not only on works but in public supply stations, and nu- 
merous instances of the use of lamp-holders temporarily rigged up as 
portable lamps. One of the latter was on alternating currént 255 volts 
to earth and in a pump house with iron floor. To give further details 
of irregularities would be very much a repetition of former reports, but in 
drawing attention to these matters, which it is my chief duty to deal with. 
I wish also to record that 1 have scen many electrical stations and works 
where attention to safety has been a first consideration, and excellent 
conditions existed. Many electrical engineers to local authorities sup- 
plying electrical energy are taking pains to see that their consumers’ 
apparatus is in accordance with the requirements, and, nowithstanding 
the bad examples which I have referred to, more attention is being paid 
generally to the requirements as to safety. Prosecutions were taken in 
several distriets for breaches of the regulations, and in some cases heavy 
penalties were imposed. 


Competition and consequent cutting of prices is often responsible for 
work not being in accordance with the requirements. Thus, the occupier 
of a factory may order a switchboard from a contractor, and may even 
specify that it is to be in accordance with the requirements of the regula- 
tions, but gives no information as to the conditions under which it is to be 
used. ‘The contractor asks no questions and supplies an open-type 
switchboard. Such a switchboard is required to have certain space in 
front and behind and to be in a place set apart for the purpose. The 
board is, however, destined to be put up in a part of the works quite 
unsuited for the purpose, where there is insufficient space and where it 
cannot be fenced off. The purchaser is naturally annoyed when he finds 
out that it does not comply with the requirements and the contractor 
disclaims responsibility, as he was not informed as to where it was in- 
tended to be placed. Several similar cases were found in regard to high- 
tension switchboards in publie supply stations. In one the engineer 
had ordered a switchboard, merely specifving that it must provide for the 
control of so many generators and so many feeders, and to be in accord- 
ance with the requirements of the regulations, which, however, he had 
not taken the trouble to study for himself. He obtained from the con- 
tractors a switchboard having no protection whatever for the live con- 
ductors in the back passage-way, but merely a gate at the end of the 
passage. The contractor maintains that the switchboard is in accordance 
with the regulations, and so it would be if it were not necessary for anyone 
to enter the passage-way while the conductors are live. Such a condition 
is, however, impossible in a station which cannot be shut down, and the 
engineer finds himself with a switehboard whieh does not comply with 
the requirements. Some of the requirements of the regulations being in 
very general terms there may be room for some difference of opinion as 
to what may be held to effect compliance under certain conditions. Iu 
some cases compliance may be satisfactorily effected by certain means, 
but there may be other and perhaps cheaper methods which are not so 
good and perhaps doubtfully permissible. It is obvious that in com- 
petitive tenders for work contractors may be led into offering the less 
satisfactory methods, if cheaper, although in any case they may recom- 
mend and prefer to supply the better. In view of such difficulties arising 
on certain questions, and with a view to clearing up some points on which 
there appeared to be some uncertainty as to the requirements, at the 
request of the British Electrical and Allied Manufacturers’ Association, 
I met in conference a sub-committee of their switchboard section. These 
conferences havo proved very useful, and agreement was arrived at on 
all the points raised, 


Table III, —F«talities due to Electricity reported under the Factory and 
Workshop Acts in 1913. 


System. : 
E | (Cause of 


death. 


Voltage 
of circuit A alternating. 


Voltage or | -single-phase S shock 

v . . 5 * cues e e 
No. District. of probable 2 two-phase. | 

B burns. 


system, voltage 3 > three-phase. F — fall 
= € . 


of shock. D direct. 


-——— ——— 


] Wrexham ............ 440 — 2250 


A. 3 F. 
2 ) Manchester ......... yw 230 A. 3 N. 
3 | Dublin ............... 346 200 A. 3 S. 
4 | Liverpool ............ 2,900 2.5090 A. | N. 
5| Glasgow | ..... ess 400 | 250 A. 3 | S. 
6 | Rochdale ............ 10,000 5,800 A. 3 | S. 
7 | Neweastle........ see o GRE L e A. 3 B. 
8; Walsall ............... 320 200 A. 3 S 
Q Swansea ......... 2:0 "- D. B. 
l0 Edinburgh ......... HO ' 230 A. 3 S. 
1] Glasgow ...... ue 230 230 A. 2 N. 
12. Huddersfield) ...... 400 230 A. 3 | ". 
13. Stockton-on-Tees . pl | no DES s A. 3 l S. 
l4 Cardit co.cc. eee eee 440 200 | A. 3 N. 
l5 Manchester ..... ass 240 ` 138 A. 3 F. 
16. Glasgow ........ ee 0 OOO LU D. N. 
I? * Derby 2. eso 400 230 A. 3 S. 
AE uGinatatatss: (0420 2140 A. 3 S. 
19 , Newcastle.,........... 440 | 25) A. 3 S. 

D. F. 


2 | Sheffield ....... DU we | 


Tt will be noticed that no less than 12 of the above fatalities were due 
to shock from alternating current at. pressures probably not exceeding 
low pressure. 
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MERCURY AS A THERMAL MEDIUM. 


The limitations of steam as the working fluid in steam 
plant are well known, for the efficiency was long ago stated 
to be dependent upon the limits of temperature. The 
lower limit is fixed by the temperature of the condensing 
water, and therefore we cannot hope for much in this 
direction. The upper limit can be raised, but after a time 
difficulties are encountered of a mechanical nature. 

Elsewhere we publish an abstract of a Paper by Mr. 
W. L. R. Emmet, in which the suggestion is made that 
mercury should be used to some extent as a working fluid. 
This metal boils at 677°F. and condenses in a 28 in. vacuum 
at 455?F. ; consequently, by using mercury the upper limit 
of temperature is materially raised. Briefly, the method 
suggested consists of vapo-ising mercury and using the 
gas so obtained to drive a turbine. The gas, after having 
performed this work, is led to a condenser, where the heat 
derived from condensation is used for converting water 
into steam, this steam being used for driving ordinary 
steam turbines. The condensed mercury is then returned 
to the boiler. 

Among the advantages of mercury, apart from its boiling 
point, may be mentioned its high specific gravity, which 
permits the use of a gravity feed. It is completely neutral, 
and carries nothing in solution, so that the metal surfaces 
with which it comes in contact, assuming these to be of a 
suitable metal, are unaffected; thus the interior of the 
boiler is always perfectly clean. The vapour density is 
high, so that the velocity to the exhaust is low, and a simple 
type of turbine can be used. It does not wet the surface of 
the turbine plates, and consequently there is no erosion. 
In giving up its heat to water there is also stated to be an 
advantage, because a condenser is used for the purpose. 
Steam boilers transmit an average of only about 6 watts per 
square inch, with an average temperature difference of 
about 1,100?F., whereas a surface condenser transmits 
18 watts per square inch with 20?F. temperature difference. 
The mercury boiler is said to be equivalent to a condenser; 
there is no high temperature, and the conditions are better 
than in the usual steam boiler. 

On the other hand, there are a number of disadvantages 
which soon become apparent. First of all, from the com- 


I 
[* 


‘for line of finite length, open at receiver end. IV. Solution for line of 


‘finite length, with known impedance at receiver end. 


Capacity C, and leakance S, all per unit length, and if the 
current at any distance x from the origin at time £ is I, and the 


affairs at any point X by two differential equations, 


‘Volta ras 
Gee an element of the line is due to the combined | 
ahane, P and inductance, and the second that the 

Se In the value of the current in passing along an element 


‘Of the line i 
ae IS due to the combined effect of capacity and 
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mercial point of view, there is the disadvantage of high 
«ost. Further, mercury is poisonous, it may escape in a 
very finely defined form, and there is some difficulty in 
confining the vapour. The author states that the amount 
‘of mercury required is about £2 worth per kilowatt of 
‘mercury turbine, though he thinks this amount may pro- 
bably be reduced. On the other hand, we are told that 
with modern plant, the same amount of steam, at the same 
‘superheat, can be delivered to the turbines, and that in 
addition about 66 per cent. of the power so delivered can be 
delivered by the mercury turbines, the fuel required being 
only about 15 per cent. greater than that which would be 
used with the steam alone. Thus, the gain in capacity of 
an existing station would be approximately 66 per cent., and 
the gain in output per pound of fuel would be about 44 per 
.cent. This calculation is based upon a mercury vapour 
pressure of only 10 Ib. 

We very much doubt, however, if the average engineer 
who is concerned with electric power stations of the present 
day will feel inclined to experiment in this direction. It 
is no doubt tempting to have a higher temperature limit, 
but mercury is not a pleasing substance with which to work, 
and the mercury turbine is an unknown quantity. Any 
station engineer would feel distinctly averse to increasing 
his capital expenditure and to locking up capital in mercury 
unless the advantages shown were very considerable. The 
author mentions 500 H.P. units, but these are comparatively 
smallin these days. Nevertheless, although we feel that 
not very much can be expected practically from this idea, 
it is always an advantag: to look into th» methods in 
common use, to overhaul them if possible, and so to avoid 
working along a rut for lack of thought. 


THE DIFFERENTIAL EQUATIONS OF LONG- 
DISTANCE TRANSMISSION. 


BY GEO. R. DEAN. 
(Professor of Mathzmatics, School of Mines and Metallurgy, Rolla, Mo.) 


Summary.—The following problems are considered: I. General 


-equations and solutions for a single-phase line under steady conditions. 


E Solution for line of infinite length with generator of given impedance. 
requency for which voltage is simple advancing wave. ILI. Solution 


finite length, short-circuited at receiver end. V. Solution for line of 


I. GENERAL EQUATIONS AND SOLUTIONS. 
l. If a transmission line has resistance R, inductance L, 


potential across the line is V, then we can express the state of 


9V [8L nr 

OX et (1) 
oI oV . . . . . . . . 

ox = +8V | 


The first of these equations expresses the fact that the fall in 


If we differentiate the first equation with respect to z and the 
second with regard to t, we have 
eV OI, al 
OX  OX0t ^ OX 
OX “oe! Ot 
Substituting the value of 0I/OX from the second equation, 
and eliminating 0?I/0Xot, we obtain 
oV oV AOV 
ay -lCos +(RC+LS)= t RSV, s a . (2) 
and a similar equation in I by reversing the order of differentia- 
tion. That is, 
o'I o?I OI 
aya Cog + (RC ES) -RSL. . . . (3) 
9. To arrive at the general solution of equation (2) put 
V — XT, and suppose X a function of x alone and T a function 
oftalone. This gives 
d’ X aT dT | 
fas SX- STX.. . (4 
Tie LCX " +(RC+L5)X z +RST (4) 
Dividing by XT, 
1@X 1 d?T aT ? 
Saye =p [Lua * RC+LS) ge +RST]. . © 
The left member, being a function of X alone, and the right 


member a function of t alone, each must equal a constant 
which we shall denote by »?. We then have two ordinary 


equations, 


Oe Mek, oo ek ae. Bee aa O) 
Lc T+ (RC+LS)(, +(RS=ne)T=0 .. (7) 


The only solutions of (6) are 
X=Ae™ and X=Be7”, 
where A and B are arbitrary constants—7.e., are not functions 


of X. 
Solutions of (7) are obtained by setting T= De, where D 


does not involve £. This gives 
LCg?-+(RC+LS)g+(RS—m?)=0. . . - (3) 

Now, q and m may be complex numbers. If we put 

m -:À * jk, and q=g+ jn, the solutions of (6) becom> 

e (cos kX+j sin kX), e7™ (cos LX+7 sin kX), 
and those of (7) become 

e?! (cos nt4- j sin nt), | e*?((cos nt —) sin Ht). 

Since (cos EX +j sin kX) (cos nt xj sin ut) «cos (AX + ut) + sin 
(kX + nt), we find by multiplying each value of X by each value 
of T, the following eight independent solutions of (2) :— 

e sin (nt+kX), — e"* sin (ot — KX), 
e!” cos (nt AX), — eX cos (nt — kX), 
eX sin (nt 4- kX), e" sin (»t — AX), 
e-"* cos (ut EEX), ec" eos (uL — EX). 
We have taken g=0, because under steady conditions there 


can not be any transient terms. 
The coefficients A, n, kare not independent, as will be seen by 


substituting 
h * jk for n, and * jn for q in (3). 
This gives 
| LC»? F7 (RC - LS)nj 4-2 — 2 2j hk— R8 — 0, 
or (LE 4-432 — 2 — R3) + j 2hk—(RC+LS)n — 0. 
As the real and imaginary parts vanish separately, we have 
h2—}?=RS—LCH? | 
1 ' ry so . >œ (9) 
Ihk=(RC+LN)aJ 


These equations determine h and kin terms of n, so that n 1s 


arbitrary, and it is convenient to take it as a multiple of 2f, 
f being the frequency. | 


Putting p for 27f, and taking n =sp, to each value of s, there 


corresponds a positive and a negative real value of and k. 


- - —— qb áo 


— | 


oe e eee tee 7n 


c^ =t 2 afr £o oL o Ua usce Milla ee Im eom 
- 


-———— eee 
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If any of the above eight independent solutions, such as 
eX sin(nt 4- kX) 
be substituted for V in (2). the constants h, k and n will be 
found to satisfv the relation (9). 
The coniplete solution of (2) is 


The integration constant is zero, as I, Q, and Q, are all zero 


when r—9o. Here Q, and Q, are not definite integrals, but 
only antiderivatives. 


From (13), | 
, 
L| MESA pu " y EV, 


If Ij— I, sin nao ie cos (pt- 0), and the phase differences 
of E, ajid V, are known, we have, taking 


Eo =E; sin (pt+a), Vo= V, sin pt, 
E,- V, 7 (E, cos a— V) sin pt 4- E sin a cos pt, 
—U,sin ve) 


TN —U is "uu L- 2m. 


Where Z, is the impedance of the generator. 
Putting X=0 in (15), we find, 


Cp(V,Q,°+ A0Q,9) - SQ.9(A,— A;) =I, 
BV IQP ARL) — CpQ,9(A, — A,) - T, J^ 
Where O° = t 


Ans © es A, sin (spt+h,X)+ A, sin (spt — EX) 


82] 
t a cos (spl -- k,X) + A, cos (spt — X)]. 
PLA, sin (spt- AX) - A; sin (sp! — EX). 
+ " cos (spt-- KjX)-- A,cos(spt — 5X... . . (10) 


where s takes all positive integral values from 1 to o , and 
p=2af. "The numbers and k are determined from (9) puttmg 
N= Sp. | 

To express A and Kk in terms of n, proceed as follows :— 
Squaring the first of (9), 


h= Al- kt -(RS-LCo?y. 
Squaring the second. 


Hek =(RC+ LS}. 


(16) 
Adding, 


ht 2th? kt = (RS— LCY + (RC + LSP, ENE and Q,°=— aw 
Extracting the square root, Solving (16), 
ke =y (RS LOPP + (RCO LS). 
By expanding the squares and rearranging the terms under 
the radical, we tind 


Cpl, 4- SI 
V QO AQ 0= P2 1, 
HAQ, C2 p+ 


Q,A,—A,) e Pls 


h=- k> -= R24 LeS AC) n ... (n ] C2282 | 
This with NM i Br on We have also A,+A,=V). 
eSB LO QUE Cpl, 8I, | 
determines / and $ in terms of n. Then A= V 


Qui Chest iQ. ZEND 
SÍ,—Cpl, ) 

copo V 

nom wc cocco P9 

E 1 QALS «e. e (I9 


i Z,? for edd and Z for $- C?j?, equations 
(17), (18), (19) become 


ae (BYE) WO... an 


S (Creme). 


" Vet "i — Cpl, ') B 0.2. 9) 


2. If we neglect the capacity reactance of the generator, we 
may write— 


Il. NOLUTION FOR DINE OF [NFINITE LENGTH. 


1. When the E.M.F. of the generator is simple harmonic. and 
the hne has been open or closed long enough to have reached 
steady conditions, we have g=0, and when the line is infinite 
in length. the terms containing et/x are not present, Ze., their 
coefficients are zero, 

The general! solution for the infinitely long line under steady 
conditions 1s 

V = Mee * (A, sin (spé a- X) N, sin (spt — EX), 
+ Ay cos (spt + KX)-- A, cos(spt— FX). . . (102) 


and 


When the E.M.F. is simple harmonic, we have 


dT, | dt 
Voc Fs le, Rolo- - VPE 


where E, is the K.M.F. of generator, and Lg. Ro. C, are the 
generator constants. 


U iL U,R 
Las ofto I= 0 0 


l ; 7 z Zo ! Zè ] 
If Vo — V, sin pf. the expression (12) for V reduces to U, 
V, sin pl=(A, + A,) sin pt--(S4 1 Ay) cos pt. Then Cpl, 8I, =— 7 (RS—LCp"), . gag i9) 
40 
Then U, 
A, +tA,=Vj, and A, + A,=-0, or Ay=—A,=A. m aaa °(LS + RC)p. scar MET) 
Then (12) reduces to 


l The voltage across the line will be a simple advancing wave 
V s e- (A, sin (pt kX) — A, sim (pt — AX), onlv when V — Vieh sin (pt — ky), 
E c i A that is, when A y=9 and A,=0 
Now, r i ‘) ' e) $ ANE j l 
--cos (pt kX) + eos (pt — AX) - 2 sin pt sin kX, Then (20) and (21) give 

So that jus Cpl; 4 5I, M 
VeA A, sin (pl AX) + Ay sin (pt — AX) - Ao sin pt sinkX], (14) Vi JL, 
where A, J Aar N ye and by (23) 

We e » two anne equations in order to determine the con- UZ: eos 
stants A, E P E Ag. Thev are 0: btaine d bv equating the two h=— V V pr 
expressions for I, obtained from (14) and (13). and (21) gives, using (21), 

Substituting the value of V from (1. 1) in the equation i : UZ 

el Q0V k=— 0) (RC+LS)p. 
P aC +8Y, MU 
On * Squaring and adding, and using equaticn (11)— 
integrating with respect to z, and writing U272 
Q, for /e-^* cos kXdX, and Q, for fe sin kxdX, Wha OV ep 
V 2g 47,2 
we find 1% “2 
L= (Cp[ 3, 7 A0, A4Q,]-- S[A,Q, — A,Q,11 cos pt " jane Ie 
+ SUCUS 2E A3)Q, + AQQ,]— Cpl A,—A,)Q,] lsiapt (15) ” 


T272 
UoZ, 
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Now, h?+h°=Z,Z,, by (11). 
Therefore, UZEZ Z = V 22,4125, 
or, UP eVi lo la: 
Thatis — UER + L?p? = V R+ Lep + C232). 


And, writing 2 for p?, 
U, NR? - Lz) = V (Ro? Ly?) (82 + C22) 0. 


This equation, of odd degree in 2, has at least one real root. 


If this root be positive there will be at least one frequency, for 


which the voltage 15 a simple advancing wave. 

Conversely, if the frequency and the line constants be given, 
a simple algebraic relation must hold between the generator 
constants; or, 1f the generator constants be yiven, certain 
relations must exist between the line constants, in. order to 
have a line voltage represented by 


V — V, e7^x sin (pt — kx). 
(To be concluded.) 


THE ILLUMINATION OF TRAMCARS.* 


BY L. C. PORTER AND V. L. STALEY. 


The tirst of the recent changes in the lighting of cars has consisted 
in replacing the carbon lamps. lamp for lamp, by 23-watt or 36-watt 
tungsten lamps. This brought about an increase in the illumination 


at normal voltage of 6 per cent. where 23-watt tungsten lamps were 


used, and 66 per cent. where 36-watt lamps were used. At 80 per 
cent. normal voltage there was an additional increase of 43 per cent. 
over the carbon, due to the better regulation of the tungsten lamps. 
This gain was obtained at a power saving of 65 and 44 per cent. re- 
spectively, depending upon whether 23-watt or 36-watt lamps were 
used. Investigation showed that the use of scientifically designed 
reflectors giving the so-called intensive type of distribution would 
not only largely reduce glare but also raise considerably the efficiency 
of light utilisation of the installation. It was found that two prin- 
cipal reflector locations could be used to advantage, one being the 
use of a single row of lighting units down the centre of the car, i.e., 
centre-deck lighting, and the other being a double row of units, one 
down each half deck. As far as uniformity of distribution, absence 
of sharp shadow and efficiency were concerned, either method gave 
equally good results. The centre-deck system, however, had the 
advantages of fewer fixtures to instal, less wiring, less cleaning and 
maintenance and the use of larger, hence stronger and less expensive 
per candle-power, lighting units. That is to sav, both initial in- 
stallation and maintenance costs were lower with this system. In 
the centre-deck system lighting units were also placed higher and a 
little further out of the direct line of vision of seated passengers. 
For both systems the lamps were wired on alternate circuits. The 
question of the intensity of light required is one which has had con- 
siderable attention. It has been found that from 2} to3ft.-candles 
were desirable on the reading planes (45 deg. and 3 ft. above the 
floor), or the position in which the average reader holds a paper. 
With either centre-deck or half-deck lighting. where efficient inten- 
sive type reflectors are used, approximately 82 lumens per running 
foot of car body will supply this illumination. With the present 
efficiencies of the railway tungsten lamps this corresponds to about 
10 watts per running foot, or 1-25 watts per square foot of floor area. 
Indirect or semi-indirect lighting systems have also been tried. These 
required the use of very light headlining, and even then it is necessary 
largely to increase the energy required for direct-lighting systems. 
Glare, however, is practically nil. The power required, together 
with the necessity of frequent cleanings of both retlectors and head- 
lining for satisfactory service, and the low head room in street rail- 
Way cars, makes the direct-lighting system usually preferable. There 
are a few general considerations which apply to all types of fixtures 
and reflectors. The passengers in a tramcar must be protected 
against accident. With the addition of glass reflectors to the car 
comes the necd of some form of special holder which will absolutely 
ensure the reflector against jarring loose and falling. Several types 
of holders have been designed to meet this demand. Of these, two 
have proved very satisfactory. Both of these utilise a cone-shaped 
wedge which screws down, thus forcing springs against the neck of 
the reflector and locking them there. Cne holder uses spring fingers, 
the other a coiled helix to grip the reflector neck. These holders also 
contain the lamp socket and can be either screwed or bolted to the 
car. Another holder is under construction in which a spring is used 
_ * Abstract of a Paper read before the Chicago Section of the [luminat- 
ing Engineering Society. . 


for the socket of the lamp shell, similar to the marine type socket.. 
This will absolutely prevent the lamp from shaking loose. 

Even the very best holder requires the use of a good rugged re- 
flector. These should be made of fairly heavy glass to assure their 
strength. For direct lighting either clear prismatic or opal glass 
reflectors will give excellent service. If satin finish or sand-blasted 
reflectors are used, more frequent cleaning is necessary to maintain 
their efficiency. For the average car having a ceiling of 7 ft. to 8 ft. 
and a width of 8 ft. reflectors giving the intensive type of distribution 
were found to give the most satisfactory results, because it delivered 
the greatest pencentage of the total lumens generated where it was 
most needed, namely, on the passengers’ reading matter. Opaque 
reflectors are not recommended for direct.lighting systems because 
of the dark, gloomy appearance they give to the ceiling. For in- 
direct lighting, however, they are excellent. Reflectors should be 
used which have sufficient depth to prevent the lamp filament from 
being visible to any except the passengers almost directly beneath 
the lighting units. The question of the colour and finish of the: 
interior of a tramcar is one which warrants a great deal more atten- 
tion than has so far been given to it. Tests have shown that. with 
the common dark yellow finish of street cars the efficiency of light 
utilisation i$ approximately 15 per cent. where no reflectors are used 
and 30 per cent. with a good direct reflector svstem. In one car in 
which the finish of the walls and ceiling was white as high as 60 per- 
cent. utilisation efficiency was obtained. 

On a system having considerable voltage variation between differ- 
ent points tungsten lamps have several very decided advantages over 
carbon lamps. Owing to their positive temperature coefficient their 
candle-power changes less. Thus, on low voltage at the ends of a 
long line during the rush hours, or in climbing hills, thev will still give 
considerable illumination when carbon lamps may be practically 
extinguished. "Their power of consumption per candle-power is very 
much lower than carbons and their light is whiter. Improvement 
in the method of drawing tungsten wire, of course, resulted in im- 
proved strength of tungsten lamps. This, together with advance- 
ment in the methods of mounting, makes possible the use of these 
lamps under the severest conditions of tramcar service. The lamp 
manufacturers are now able to draw tungsten wire to exact diameter. 
Lamps of exact amperes instead of those covering a range can be 
supplied. "Thus the tramway companies can be sure of obtaining at 
any time lamps which will operate satisfactorily in series with those - 
already installed, resulting in uniform brilliancy. It is the present 
practice in the manufacture of tungsten railway lamps to use one. 
size wire for each size lamp, regardless of voltage; that is, the 
filament diameter is selected for lamps of a certain wattage rating at 
115 volts and cut longer or shorter, depending upon the voltage. 
desired. Hence the wattage of the lamps will be slightly higher for : 
voltages above 115 and slightly lower below that figure; but this vari- 
ation is not great enough to be objectionable. Street railway 
lamps are operated at a slightly lower efficiency than those for regular 
multiple service, chietly to obtain the long life necessary to justify their 
higher first cost with very low power rates. Four tungsten lamps have 
been especially developed for railway service, namely : 

23-watt 8-19 bulb operating at 1-34 watts per candle, 

36-watt 8-19 bulb operating at 1-34 watts per candle. 

56-watt N-21 bulb operating at 1-20 watts per candle, 

94-watt 5-241 bulb operating at 1-20 watts per candle. 
All four types are giving a laboratory life of 2,000 hours and are so- 
rated in the manufacturers data books. "This life under service 
conditions may be estimated at 1,200 to 1,500 actual burning hours. 
From these figures it is casy to sce that these lamps are economical. 
Take, for example, a 34 ft. car equipped with 25 lamps. If 64-watt 
carbons are used, the following figures are obtained :—- 


Renewals per hour; cost of lamps at list price of 7d. (7d. x 25+ 


1.200 hours) ..... EE e Nudes d orav iube s UD SED t abet ere ee 0-145d. 

Cost per hour of energy delivered at the car, 1,600 watts at 4d. 
per unit {64x 25564 dO enairar 0-800d. 
Total: cost: pet nour ssi eec ree qu ure edes ese 0945. 


If 23-watt tungsten lamps are used, by similar calculation the total 
cost per hour will be 0-660d. This shows an actual net saving of 
0-285d. per car-hour, in addition to obtaining better illumination. 
If ten 56-watt tungsten lamps and reflectors are used, the saving 
becomes 0:48d. per car-hour, while the useful illumination is practi- 
cally doubled. This saving in 1,466 hours’ operation would pay for 
the eight reflectors and eight special holders necessary. Thus, after 
five months’ operation (at 10 hours per night) the equipment will 
have paid for itself. and from then on a clear saving of 0-48d. per 
hour would accrue to the company, to say nothing of the advertising 
value of well-lighted cars. The ulümate saving will eventually 
warrant the re-wiring of old cars to enable the use of tungsten lamps 


and reflectors. Where new cars are under construction the installa- 
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Table I.—Summaries of Results in different Lighting Tests. 


; . Average Lumens | Effective ! Total watts on | — Cost of 
Size of pean zum rà poa foot-candles per lumens car for lighting | illumination 
'Tramway Company. finish of in x A ; roue i 
car body. car bod car bod on 3 ft. hori- | square ft. in | per watt in body, platform, of car at 
y- y zontal plane.| car body. | car body. ^ and signs. {| 4d. per unit. 
a ee P RONDE 
Massachusetts & Nor- A Light mahogany | 10 64-watt carbon 4:0 8-58 | 13 -. 960 | 0-567d. 
thern Street Rail. | 8ft.x 24 ft. | and  bird's-eye | 
‘way Co., Athol, Mass maple headlining | 
| do. B Dark green ...... 5 56-watt tungsten 4-0 11-48 29 | 560 !— 0-461d. 
8 ft. x 24 ft. with clear prismatic | | 
reflector i 
(Bay State Street Rail- C Dark yellow ......| 15 64-watt carbon 1:5 9:15 0-4 1,600 | 09464. 
way Co., Boston, | 8 ft. x 34 ft. l 
Mass. 
do. D Dark vellow...... 6 56-watt tungsten 2.0 10-25 | 2-4 560 0-476d, 
8 ft. x 34 ft. | with clear prismatic | ! 
reflector | 
‘Capital Traction Co., E Mahogany ; olive|ll 54-watt gem with 3.2 9-2 | 1:2 | 810 —— 05304. 
Washington, D.C. | 8ft.x28ft. | green headlining flat steel porcelain | | 
| enamel reflector 
do. F Mahogany ; olive 8 36-watt tungsten 52 9-5 10 | 360 | 03264. 
8 ft. x 28 ft. | green headlining | with clear prismatic | 
reflector | 
‘Cleveland Railways, G Dark yellow...... 4 94-watt with alba! 37-in plane 11:3 32:4 585 '^— 05324. 
Cleveland, Ohio 8 ft. y 34 ft. rctlector | 4-2 | 
{Brooklyn Rapid Tran- H Dark yellow...... 14 23-watt tungsten 2:2 10-6 1:53 460 l 0-521d. 
-sit Co., Brooklyn, | 8 ft. X 28 ft. | | 
N.Y. 
do. I Red; white head 15 23-watt tungsten | 42-in. plane 7-6 2-6 460 0-52 1d. 
8 ft.x 42 ft. | lining | 2.7 | | 
| 


i 


— — — BM 


tion cost to the builder will be lower with the tungsten lamp and | 36 in. plane. This is due to the dark yellow ceiling of car H and the 
reflector system. In order to check up the estimated advantages of.| white porcelain enamel of car I. After these two cars have been in 
the use of tungsten lamps in tramway service, a considerable number | service for some time, the depreciation in car I will undoubtedlv be 
of both illumination and service tests have been conducted. As a considerably higher than in car H.. . 
result of these tests several tramway companies have standardised In order to obtain figures on the cost of operation of different 
the tungsten lamp and reflector centre-deck system of car lighting, | systems which may be applied to any road, the authors submit 
are having it installed in all new cars and are re-wiring some of the | Table II., figured on the assumption that energy delivered at the car 
old ones. costs $d. per unit and that lamps are purchased on a £210 contract 
It may be of value to give a brief summary of tests conducted on | and have a service life of 1,200 hours. In figuring the car-hours of 
typical types of cars and typical lighting equipment. In Table I. | illumination, account should be taken of the percentage of total cars 
tests A and B were made on ordinary small cars, A being lighted by | in service which operate all night and those which operate three- 
the not uncommon system of grouping 64-watt carbon lamps on the | fourths, one-half or one-fourth of the night, &c. The lighting hours 
centre deck. In car A there were four lamps in the centre of the car, | vary throughout the year, but an average of 10 hours per night is a 
two lamps located 4 ft. to each side of the centre and one at each end. | conservative figure covering all night burning the entire year round. 
This resulted in very uneven illumination, there being a maximum 
of 9:75 ft.-candles in the centre of the car, which fell to 1-5 at the ends. Table II.—Cost of Street Car Illumimation. 
Car B was a similar car, lighted with five 56-watt tungsten lamps | ^ — ^"... L, ————— 
and clear prismatic reflectors in the car body. 


Y 
. i : t | Cost of renewals 
The illumination in 


" Total operating 
. Cost of : 

this car was very uniform, having a value of 6-5 ft.-candles in the Lamps. | rr euer power per hour oe 
centre and 2-25 at the extreme ends. This was obtained with a con- £240 basis, 8t $4. per unit. lamp per hour. 
siderable power saving and a large reduction in glare. Cars C and D | = Ree a) E eee TU 
were typical 34-ft. cars, car C being lighted with fifteen 64-watt carbon 64-watt carbon | 0-004d. 0:032d. 0-036. 
lamps in the car body and car D with six 56-watt tungsten lamps 23-watt tungsten, 0-015. 0-011d. 0-0224. 
-equipped with clear prismatic reflectors. Comparison of these two 2 Nm Pune 0-015d. 0-0184d. 0-028d. 
.cars shows that the average illumination in the car D is considerably ob-watt tungsten 0-O13d. 


^ : | 0.0284. 0-041d. 
greater than that of the car with carbon lamps; that the effective | a a Le ce dues AE 
Jumens per watt vary by so great a difference as (0-4 to 2-4 in favour ;, No figures have been given for the cost of cleaning and maiaten- 
-of the tungsten lamps ; also that glare was practically eliminated in | ance of reflectors, where reflectors are used, as the authors were unable 
car D. Car E was a typical 28-ft. car, lighted with gem lamps | to find any accurate data on this subject. In conclusion, the authors 
grouped under flat steel porcelain enamel reflectors, while car F was point out that the use of tungsten lamps in place of carbon is highly 
a similar car lighted with zwo rows of 36-watt tungsten lamps, | advantageous because better illumination is produced at an actual 
„equipped with clear prismatic reflectors on the centre deck. In this saving in operating expense. Where tungsten lamps are used it is 
car transparent signs were used, which depended for their illumination | highly desirable to instal efficient reflecting devices to reduce glare 
entirely on the interior light of the car, It wall be seen that this car | and increase the efficiency of light utilisation. 
had a considerably higher average intensity, which, owing to the interior car finish is to be desired. 
absence of glare, gave an effective illumination even higher than the 
intensity values indicate, as no photometer will measure the effect of 
glare. ‘Car G was a ee ee to car ae p in which the 
arbon lamps had been replaced by one circuit of 94-watt tungsten 
eal with alba reflectors, four being located in tiie car VARIABLE PRECISION CONDENSERS. 
body and one on each platform. In addition to these there was one 
circuit of 23-watt lamps for signs and headlight. The distribution A new type of moving-vane variable air condenser has been 
curves show that the illumination in this car, while of excellent in- | brought out by the Sterling Telephone & Electric Co. (Ltd.), who are 
tensity and quality, was not quite so uniform as was obtained with | manufacturing this condenser according to a process invented by 
the 56-watt system in car D. This was due to the necessariiy long | Dr. Seibt. The ordinary type of moving-vane condenser, made up of 
spacing where but four lamps were uscd in a 34-ft. body. Car H was parallel plates, has several disadvantages, amongst which one may 
a typical 28-ft. car in which the old carbon lamps had been replaced, | mention that the method of construction renders it impossible for 
lamp for lamp, by 23-watt clear bare tungsten lamps. Car l shows | very accurate adjustment of the plates to be obtained. The chief 
avell the enormous advantage of white headlining. In this car, | feature of the Sterling condenser lies in the fact that the stationary 
though lighted with semi-indirect fixtures, the average illumination | and moving sections, shown in Fig. 1, are cut out of solid aluminium 
with but 23 watts higher power consumption is equal to that of car H, | by means of special machinery. Consequently, much greater 
‘eadings taken on a 42-in, plane being accordingly higher than on a ! accuracy is possible, and a very small air-gap between the plates 


In all cases a light 
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can be obtained. This gives a very much smaller condenser for the 
same capacity. 

The assembled instrument with the case removed is illustrated in 
Fig. 2. The steel shaft of the rotating section is insulated and set in 
special holding rings. The top cover consists of a rolled metal plate 
faced with ebonite, on which the scale is engraved The whole fits into 
a protecting metal case, which makes the instrument both dust and 
moisture proof. If it is desired, this case can be filled with oil and 
the capacity increased accordingly. The rotary section is fitted 
with a counterbalance at the bottom to enable the instrument to be 
fixed horizontally if required. Contact with the rotating part is 
made at the bottom by means of a spiral spring. 


Fic. 1.—Vrew or STATIONARY AND ROTATING SECTIONS. 


_gAnother feature in the construction of tbe instrument is the very 
open scale that is obtained near the zero. The reason for this is 
that the rotating member is cut away at an angle on the entering 
face, so that the top plates enter between the Stationary plates one 
after the other instead of simultaneously. : 

The reduction in the weight and size of the condensers that results 
from this method of manufacture is seen from the following details 
of the"smallest condenser made by the Sterling Company. It has 
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Fio. 2.—Vikw or CONDENSER WITH (‘ASE REMOVED. 


an Overall diameter of only 4,5, in., with a height of 31 in., while its 


weight is only 1 lb. 4 oz., as compared with 8 lb. or 9 lb. in the old 
type of instrument. 
condenser is 2,000 cm. 


CORRESPONDENCE. 


—,9———— 
“ TARIFFS.” 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : The prominent and exhaustive attention given in 
your last issue to my protest of your criticisms compels me to 
deal as briefly as possible with the points you raise. 

am afraid the controversy is drifting to a “ battle of the 
systems,” and this was never my intention. When, however, 
the "PPorters of one system label an alternative as " weak 
and logic " and the most “ pernicious ” ever introduced, it is 
time to point out that “ those who live in glass houses should 
Dot throw stones.” 


I could mention innumerable weaknesses in the ^ Poplar ” 


The maximum capacity of this particular 


We think this is a mistake.—Ep. E.] 
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tariff and its application, but that is not my object. What 
I do say is that whilst the rateable value system may not be 
better, it is at any rate no worse than the “ Poplar," and those 
who have the former in operation are, I claim, best able to 
judge as to its effectiveness. mE 

On the direct question you put I say “ Yes," as there is still 
a difference you mention of 11s. 5d. The table in my last 
letter makes the position, I think, perfectly clear. On the 
R.V. charge the consumer pays a higher average charge for his 
lighting than under the “ Poplar," but even the higher charge 
Is not extravagant for service rendered ; a consumer after all 
is paying for light, and it is worth a certain value to him, which 
value can bear practically all the fixed charges. We engineers, 
in the past, have paid too much attention to the “ split in- 
finitive" of mathematical charges without an eye as to the 
business which results. 

Your example is just what I expected, in fact, hoped for; 
but I do consider it a distinctly "freak" house. If the rating 
is normal for the house, then the consumption for such a house 
is low. If the rating is high, on account of outside causes, such 
as a large garden, &c., then it is not unfair, as the house and 
garden will occupy an area of four houses at £25 a year, and 
the latter, on the Poplar tariff, yielding a total return of £36 
per annum. If there are fewer houses per square mile, the 
fixed charges per house must necessarily be higher. 

The R.V. system is calculated to apply to the average houses 
in the district, and that a few come outside its useful operation 
Is no proof of its weakness compared with other systems. 
If it comprised all it would be perfect, and I do not believe its 


supporters claim that for it. 


Whether in some districts a varying percentage according 
to R.V. would apply I cannot say ; if it was possible, I see no 
objection to it, but the experience in my district so far has not 
shown the necessity of it. 

In conclusion, I would repeat that I have not set out to 
attack the “ Poplar " or any other system, but to support a 
System which has fulfilled the expectations, I believe, of all 
who have adopted it.—I am, &c., 

Frenk. W. Purse, 
Carlisle, July 13. City Electrical Engineer. 


[Mr. Purse, in reply to our question, says he would still be 
satisfied with the R.V. tariff even if several radiators were 
used in addition, because there would stil] be the difference of 
lls. 5d. in his favour. Actually, however, the difference 
would not be this figure, and might well be in the other direc- 
tion. Infact, a single 2 kw. radiator in addition to the cooker 
would make the Poplar tariff the higher by 4s. 7d. in his 
example. The greater the amount of plant in a given house 
the smaller the fixed charge per kilowatt under the R.V. tariff. 
We do not say that this is necessarily wrong, but there it is. 

With regard to our example, we stated that it was not a 
- freak " house. Of course, if Mr. Purse says intuitively that 
it 78 a “freak " house, there is not much more to be said. 
Apparently the definition of a “ freak ” house is a house with a 
garden, and such householders are to be given no consideration. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR: I have been much interested in your notes with refer- 
ence to Mr. Purse's letters, but fail to see that you have proved 
your point in vour remarks in last week's issue, namely, `“ That 
the consumer who desires to experiment may be deterred from 
doing so through the Rateable Value Tariff." On the con- 
trary, I am of opinion that, when the rateable value tariff is 
fixed at a proper rate, there is every inducement to a consumer 
who adopts this tariff to start cooking or heating on quite a 
small scale, and this has been our experience in Ilford. Last 
December we introduced an alternative tariff of 12] per cent, 
on the rateable value and 0-5d. per unit for private houscs, 
our flat rate for lighting being 34d. Up to the present we have 
had some 230 consumers, who were previously charged on the 
flat rate, change over to the new rateable Value tariff, and cf 


F 


about 120 at present use current for lighting only, the 
new rate being that their bills for 
lighting only under the new rate will be in many cases slightly 
less than previously for the same consumption, and any extra 
use will only be chargeable at 0-5d. per unit. It is, then, a 
comparatively easy matter to get such a consumer to try a 
radiator or hot plate knowing that the extra cost to him will 
only be 0-5d. per unit, but if we had to talk kilowatts and 
diversity factors, &e., to him, and could not say what his 
current would cost until after he had purchased his apparatus, 
and then had to change his rate for every extra piece of appa- 
ratus he might buy, be it an iron, kettle, toaster or what-not, 
to say nothing of the extra inspections and book-keeping. 
there would, I think, be little chance of getting any ordinary 
man to experiment af all. | m " 

With regard to the example quoted in your " Notes. I 
annot see that this proves anything, as the cheapest tariff 15 
not necessarily the most equitable, and any engineer can. no 
doubt, find examples from his own experience in support of his 
particular point of view. If it were worth while | could give 
vou particulars af some of our accounts m which the " Poplar 
tariff would work out at a higher average price per urit than 
the average price under our existing tarii, and I could et the 
same time give you other examples to the contrary. 

ĮI can quite understand that in Poplar Mr. Bowden's tariif 
may be found preferable to a tariff based on the rateable value. 
but there are few undertakings which only supply such a 
district as Poplar. It should be borne in mind that the main 
load at Poplar is a power load, and the lighting load 1s a very 
small one in comparison, which is contrary to the conditions 
at present met with in the majority of undertakings through- 
out the country. If this were not $0. it would appear to me 
that a tariff which allows lighting only to be supplied at the 
low rate of 13d. per unit (see Mr, Purse's letter in your last 
issue) irrespective of whether any current is supplied for other 
purposes or not, 1s certainly not a commercially sound tarii, 
and I do not consider it suitable for the large majority of under- 
takings whose main output is for lighting purposes. 

] regret I was called back from the Birmingham Convertion 
(also primarily on the question of * Tariffs ") as I had intended 
raising some of these points in the discussion on Mr. Bowden's 
Paper. 

After all, the question of tariffs is. like evervthing else in this 
world, a matter of " average," as it is admittedly impossible 
to charge every consumer or customer in any business on the 
basis of the actual cost to which he individually puts the pro- 
ducer, and therefore, under any tariff some consumers must be 
better, from the point of view of the supply authority, than 
others. But, " what we lose on the swings we gain on the 
round-abouts," and provided the tariff is based on sound 
principles and everyone 1s satisfied. the simpler the tariff the 
better, and what can be simpler than a tariff based on the 
rateable value and 0-5d. per unit ! 

At any rate, I feel sure that the 7 Poplar " tariff will never 
become the " Popular " tarif. —l am, &c., | 

ARTHUR H. Saw, 
Engineer and Manager. 


these 
reason of their adopting the 


Ilford, July 13. 


[We agree with Mr. Shaw that the R.V. tariff does not deter 
consumers from experimenting provided that the lighting bill 
under this tariff is about equal to that under the alternative 
tariff. . But this is not always the case, and this ts shown bv the 
example we gave.— En. £.| l 


SWITCHGEAR CONTRACTS.—ENPENSES 
OF TENDERING. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sik: By direction of my Council, I have the pleasure to 
erclose a copy of a letter which I addressed to the Secretary of 
the Incorporated Municipal Electrical Association on Mav 25th, 
m x Me ds of his reply, dated the 13th ult.—1 am, RE, 

London, July 13. P. N. Dux op, Secretary. : 


_ charges incurred yearly by manufacturers a£ à body is, under the 


‘matter was, | think, brought forward at your ! 
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H. Farapay PROCTOR, Esq., 
Hon. Secretary, 1.M. E.A., The Exchange, Bristol. 
SWITCHGEAR CONTRACTS.—EXPENSES OF TENDERING. 

Dear Sim: I am directed to inform you that the Association 1s pro- 
posing to send to the Press a letter having reference to the difficulty and 
expense which contractors are asked to incur in tendering for switchgear, 
with particular regard to the form of tender recently issued by Dundalk 
U.D.C., which involved the apparently unnecessary splitting up of the 
price into NO separate items. 

In this connection I am to recall to you the letter (copy enclosed) from 
the Association, dated October 25. 1912, which appeared in ‘THE ELEC- 
TRICIAN for November 1, 1912, dealing with another branch of the same 
subject: and I am. before writing to the Press, to ask you to be kind 
enough to state whether an appeal bv the Association to municipal 
switchgear purchasers asking that more care be given to avoiding un- 
necessary expense and trouble in this connection would have the sym- 
pathy and support of the 1.M. E.. 

| T . Very truly yours, 

May 25, 1914. D. N. Dusror, Secretary. 
(Copy OF LETTER REFERRED TO. 

SWITCHGEAR DRAWING-O FFICE EXPENSES. 
TO THE EDITOR OF THE ELECTRICIAN. i 

Drar Sin: I am directed by my Council to invite, through the 
medium of your valued paper, the attention of municipal and consulting 
engincers and other principals interested in the purchase of switchboards, 
switchgear and apparatus, to the burden at present imposed upon manu- 
facturers by demands for drawings, the cost of preparing which is, in 
many instances, largely disproportionate to the value of the orders for 
which they are prepared. o 

It appears to be customary—the custom originating, no doubt, in 
competition, and now sanctioned by use—in every instance, at the 
inquiry stage of a switchgear order, for purchasers to ask each tenderer for 
special drawings. irrespective of the size or value of the apparatus m- 
quired for ; and it is thus not unusual Jor a maker, when acting as sub- 
contractor, to be requested by a dozen different firms to supply, for 
tendering purposes, of each section of the order, à dozen sets of drawings 
in duplicate, together with blue prints and diagrams of connections an 
dimensions, the order itself being of the value of, perhaps, not more than 
£10. ln the case of intermediate sub-contractors making the demand 
on behalf of some main contractor the work is doubled, and may even 
be quadrupled. 

It is submitted by members that, while in the casc of large special 
switchboards, detailed lay-out drawings may reasonably be required, in 
the majority of cases an immense wastage of time and labour takes place 
in the manufacturers’ drawing offices, most of the drawings demanded 
being unnecessary for the immediate purpose: and thai simple illus- 
trations of the apparatus offered would, in the first instance, be amply 
euflicient to enable purchasers or their engineers to decide as to the ten- 
derer or tenderers to whom they will, in the first instance, give the pre- 
ference, who could then be required to submit the necessary drawings. 

The grievance is, moreover, as it appears, not confined to the tender 
stage. In the contract stage also the drawings required are, members 
submit. frequently excessive in number and variety, and unnecessarily 
detailed. 1n the case of motor panels, for example, of which a large 
number are sometimes ordered at one time, it is not unusual for three or 
more dimensional prints of each panel to be asked for. 

My Council conceive that. in many instances, excessive demands for 
drawings may arise from thoughtlessness of lack of knowledge on the 
part of the purchasers’ assistants, who habitually, and, perhaps, excus- 
ably, make them as a matter of routine, with every inquiry oF order 
passing through their hands, specifications usually embodying “COLET 
ing " provisions as to the drawings which shall be supplied if require A i 

From whatever cause arising, however, my Council feel assured tha 
a remedy will be found for the grievance, and that, so far as it lies os 
the power of purchasers to apply it, the remedy will be applied. j E 
interests of both parties are obviously served in the end by keeping Gow? 
charges for unproductive labour : and the total amount of d epe : 
system, very large indeed, having regard to the fact that only one or iwo 
out of the 20 or more tendering firms can possibly get any order. 

Your obedient servant, 


October 25, 1912. p. N. DUNLOP, Secretary. 


D. N. Dusvor, Esq., "NE ae 
Secretary, B. E. A.M. A.. 36, Kingsway, W C. 


EXPENSES OF TENDERING.—SWITCHGEAR CONTRAG® 
Dear Mr. Duxtoe: With reference to your letter of the 25th May: 
before the 


There has not been an opportunity to bring this matter ao 
LM. E.A. Council, and I fear that au opportunity will not arise for 80 
little time owing to the holding of the Convention next week. — 
] feel sure that the Council would sympathise with the M 
contained in vour letter to the Press dated October 25th. 1917. by the 
if d remember rightly, this matter has already been dealt a x iit 
Council and publicity given to their views, although I vanes js x 
moment remember the exact reference in the Press. J think tha a Ye 
bably you will be able to turn up the reference as well as we can. ?* 


: i In: e 
instigation. Rie : 
Soe Er ath switehzea 
expense of tendering, more particularly in connection W ith A 
Yours faithfully, 


Qo AV 
June 13, 1914. H. Farapay PROCTOR, Hon. "ec. LME 


was read by the PRESIDENT. 


PHYSICAL SOCIETY. 


At the Meeting held on June 20. 1914, at the Cavendish Laboratory, 
Cambridge, Sir J. J. THomson, O.M., F.R.S., President, in the chair, 
a Paper entitled 


* Production of Very Soft Róntgen Radiation by the Impact 
of Positive and Slow Cathode Rays " 

Rintgen and his pupils had 

alwavs held that light waves were identical in nature with 

electrical waves produced by mechanical means, but there was 

& gap, on which very little work had been done, between the 


longest infra-red radiation and the shortest electrical wave that 


could be mechanically produced. He believed the investigation 
of this gap to be essential to the proper study of the constitu- 
tion of the atom. The work already done on X-rays had de. 
monstrated the existence of two separate rings of electrons in the 
atom, one within the other. "These rings were responsible for the 
K and L types of radiation respectively. The L radiation was so 
much softer than the K that if a third rinz of electrons existed. the 
radiation from whieh was proportionately softer than that of the L 
type, this radiation would fall well within the gap already men- 
tioned. In the tirst experiment descr bed a special form of discharge 
tube wasemploved. The positive rays passed through a tubular per- 
foration i1 the cathode and impinged obliquely on a metal target. A 
photographic plate of the Schumann type was situated at the further 
end of a branch tube in such a position that no solid obstacle inter- 
posed between the target and the plate. When the discharge passed 
between the electrodes, the photographic plate was affected. The 
application of an intense transverse electrostatic field between two 


metal plates situated between the cathode and the target com- 


pletely stopped the effect, showing that this was not due to stray 
radiation refler*el from the target, since, whi'e changed particles 
would be swept to one side, radiation would not be affected by the 
field. Hence the passage of positive particles from the cathode to 
the target was essential. On the other hand a strong transverse 
electrostatic field in the branch tube had no effect, showing that a 
radiation was passing between the target and the plate, which was 
not, therefore, merely affected by positive particles rebounding down 
the side tube after impact on the target. The properties of this 
radiation were intermediate bet ween ordinary X-rays and Schumann 
waves. They were susceptible to reflection by metal surfaces, 
and their penetrating power was very small. They were completely 
stopped by the finest collodion film obtainable. It was shown 
that the quality of the radiation did not depend on the energy 
of the moving particles which gave rise to it, but on the velocity. 
Hence equally soft rays should be produced by cathode particles 
if these were travelling as slowly as the positive rays. A dis 
charge tube was constructed in which the cathode rays, leaving 
the cathode with the ordinary velocity, could be subje:ted to a 
retarding electrostatic field of variable strength before impinging on 
thetarget. In this way the velocity of impact could be varied over a 

rge range, and radiations were obtained varying in quality from 
ordinary hard X-rays to the so-called Schumann waves. It was 
hoped by the study of these radiations to be able to determine not 
only the number of rings of electrons within the atom, but the number 
of electrons in each ring. 

Sir OLIVER Loper expressed the opinion that the work just described 
was of far-reaching importance, and he felt confident that the results 
warranted the anticipation that further work would contirm the ex plana- 
tion foreshadowed by the President. The full meaning of the experi 
Ments and the way in which they enabled us to estimate the number of 
rings in the atom was given to some extent in previous Papers by the 
President and others. Eventually we would understand the argument 


more fully, and in this way the unravelling of the secret of the atom 
would be materially advanced. 


A Paper 


“cn the Homogeneity of Atmospheric Neon ” 
was read by Mr. F. W. ASTON. 

Dr. A. RUSSELL proposed a vote of thanks to Sir Joseph and Lady 
Thomson for their kindness in taking xo much trouble to ensure the 
Succ 35 of the Society's visit to Cambridge. 

Phe vote was carried with enthusiasm. 

At the Meeting held on June 26, 1014,at the fmoperial College of 


Science, Dr. A. RUSSELL, Vice-President, in the Chair. a Paper entitled | 


“On Atmospheric Refraction and its Bearing on the Trans- 
mission of Electromagnetic Waves round th» Lurth’s Surface 


was read by Prof. J. A, Fuemixe. In this Paper the author considers 
the conditions under which true atmospheric refraction would. be 
Sufficient to carry a raw of light or electromagnetic radiation sent 
out horizontally from any point on the earth’s surface round the earth 
parallel to its surface. It is now generally agreed. that pure 
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diffraction is insufficient to account for all[the phenomena of 
long-distance wireless telegraphy, but that we have to postulate 
some action of the atmosphere which tends to curve the radia- 
tion round the earth. "The theory of ionic refraction has been 
put forward, which is based on the theoretical conclusion that 
in ionised air the velocity of long electric waves is increased. We 
know as a matter of fact that the atmosphere decreases in density as 
we rise upwards, and this alone produces a decrease of refractive 
index and an increase in velocity. The first part of the Paper is 
concerned with the deduction of formule expressing this varia- 
tion of density with heights taking into account as far as possible 
the known temperature variation with increase of height. It is 
shown that at a height of 100 km. the terrestrial atmosphere 
must consist substantially of hydrogen and helium. An expression 
is then obtained for the radius of curvature at any point of a 
ray of light sent out horizontally from the carth’s surface, and 
it is shown that this radius at the starting point is given ky the 
formula po -pg/(08À: Q7). Where po and cq are the refractive 
index and density at the surface of the earth, and A is the Gladstone 
and Dale constant for the gas which forms the atmosphere. From 
known values for various gases it is shown that for air p is four times 
the earth s radius, for hydrogen 136 times, and for krypton equal to 
the earth's radius. Accordingly if the terrestrial atmosphere con- 
sisted wholly of krypton a ray sent out horizontally would be re- 
fraeted round the earth, and in such an atmosphere wireless tele- 
graphy to the Antipodes would be possible. The above formule are 
deduced in three ways. It is also shown that for the same atmos- 
pherie density and constant A this circular refraction would result if 
the earth were twice its present diameter. The question of 
atmospherie composition is then considered in the light of what 
is known about the auroral spectrum. The suggestion is made 
that perhaps the non-valent gases neon and krypton are manufac- 
tured at great atmospheric heights by electric discharges occurring 
in the rarefied hydrogen atmosphere. Also that by their ease 
of ionisation they contribute to produce the ionised layer demanded 
by the theories of Heaviside and Eccles to account for the actual 
achievements of long-distance wireless telegraphy. Finally, it is 
suggested that our earth is perhaps unique in being th» only planet 
on which such long-distance radiotelegraphy is possible. 

Mr. DUDDELL considered it was very difficult to follow what was going 
on in long-distance transmission. One difficulty was that it seemed 
probable that the heavier gases were absent from the upper atmosphere, 
yet we had to assume their presence either to get the refraction effect or 
the Eccles effect. 

Dr. €. CHREE thought Prof. Fleming’s Paper emphasised the impor- 
tance of the field common to meteorology and wireless telegraphy. With 
regard to the relations between temperature, pressure and altitude in the 
atmosphere, aqueous vapour was an element which meteorologists had to 
take serious account of ; its variability exercised a great influence on the 
results within 2 km. or 3 km. of the ground. With respect to the con- 
stitution of the upper atmosphere, more or less successful attempts had 
been made of late years to obtain samples by means of apparatus sent up 
by pilot balloons. On the theoretical side, there were Papers more 
recent than the pioneer one by Sir James Dewar quoted by Dr. Fleming. 
In particular he would call attention to two Papers by Wegener in the 
" Physikalische Zeitschrift” for 1911. A fundamental point was 
whether the auroral spectrum did or did not connote a gas different from 
all hitherto isolated at the earth’s surface. Wegener thought it did, and 
believed the unknown gas thus indicated to be a very light one, which at 
great heights was even more important than hydrogen. The fact that 
Prof. Stormer’s recent photographie determination of auroral heights had 
in some cases supplied heights well over 300 km, was evidence that an 
atmosphere of some kind extended to a very great height. The fact 
emphasised by Dr. Fleming that wireless results by day and night differed 
markedly certainly seemed to strongly support his contention that the 
upper atmosphere plaved a most important part in the phenomenon, A 
similar conclusion had been drawn in the case of the ordinary diurnal 
variation of the elements of terrestrial magnetism, where normally 
changes were much larger by day than by night, and much larger in 
summer than winter. It had been found, however. that while the 
difference between midsummer and midwinter existed in high altitudes, 
the difference between night and day was there much reduced, even at 
the equinoxes. 

Prof. Howe said that it looked as though the ordinary refraction 
theory was eventually to explain long-distance transmission of wireless 
signals. 

Prof. C. H. LEES mentioned that in the formula (u— 1/4... A, the value 
assumed for u was for sodium light, whereas the value required was for 
A 2900 metres, 

Prof. MancuaNT mentioned that in some work recently published it 
was shown that the ditlerence between the carrying power of signals by 
night and by day was very much greater in summer than in winter. He 
asked within what limits of accuracy Gladstone and Dale's law held, 

Prof. FLEMING, in reply, said that Di. Chiee’s vemarks were of im- 
portance, and the questions raised required to be cleared up. In reply to 
Dr. Lees, he said that for all gases the square root of the dickeetric con- 
stant for steady voltage practically agreed with the refractive index for 
sodium light. 


-az 


7 * - 
pn — tee 


624 THE ELECTRICIAN, JULY 17, 1914. 


A Paper on- | | 

* Atmospherie Electricity Observations made at Kew 
| | Observatory,” 
by Mr. Gorpon Dossow, was read by Dr. C. CHREE. The Paper 
gives an account of experiments made to determine the accuracy 
of the results obtained with the apparatus designed by Dr. C. T. R. 
Wilson for measuring the electric conductivity of the air, and 
the electric current passing from the air to the earth. Observations 
were made (1) using the standard instrument on a stand according 
to the usual practice and (2) using an experimental apparatus level 
with the ground, which was assumed to give correct results. It 
was found that it was necessary to apply a small correction to the 
results obtained with the standard apparatus when used in the 
ordinary way. A comparison was also made of the electric conduc- 
tivity of the air as measured by Dr. Wilson's apparatus and that de- 
signed Ly Prof. Ebert. The results given by this latter apparatus 
appear to be too inaccurate to allow any satisfactory conclusions to 
be drawn. 

Prof. C. H. LEES said it was important to settle which was the better 
of the two methods. He thought the large Langevin ions were at the 
root of the trouble. 

Dr. CHREE said the large ions considerably affected the charge per unit 
volume, but he did not think they would affect the value of the earth-air 
currents. 

A Paper on 
“Thermal and Electrical Conductivities of some of the Rarer 

Metals and Alloys ” 
was read by Mr. T. Barratt. A new method of the “ stationary 
temperature " type is employed for measuring the thermal conduc- 
tivities of some of the rarer metals, including tantalum, molybdenum, 
rhodium, iridium and tungsten, at air temperatures and at 100°C. 
It is shown that if a rod of metal is of length J, perimeter p, and 
cross-section q, then its thermal! conductivity k is given by 
2 


H 
k= . coth? al, 
pah V? 


where H is the heat given per second to one end of the rod, V the 


excess of temperature of th's end over that of the enclosure, A the 
heat lost per second from 1 sq. em. of surface when its excess of 


rs h p 
temp-rature over that of its surroundings is 1°C., and a= J cr If 
] i 2 q s 
| He 
l is large the equation reduces to the very simp.c form k= Wi MET 
| N pgjhV? 


this latter equation being employed in nearly every case. Experi- 
mental details and the method of working out the results are given, 
and it is shown that the thermal conductivity of non-metals can 
also be determined in the same way. Electrical conductivities of 
the same specimens have also been measured, and, for purposes of 
comparison with electronic theories, the values of k/KT have been 
worked out, where k=thermal conductivity, K=electrical conduc- 
tivity and T=absolute temperature. 


A Paper entitled 
«Some Investigations on the Arc as a Generator of 
High-frequency Oscillations xR 

was read by Mr. F. Mercer. This Paper contains the results of a 
series of experiments on the copper-carbon arc when used as a 
generator of high-frequency oscillations. The copper electrode 
was water-cooled, and the whole enclosed in a cast-iron cylinder 
filled with hydrogen under pressure. Preliminary experiments were 
carried out to determine the conditions which would give maximum 
steadiness of burning, and in the ensuing experiments these conditions 
were adhered to as rigidly as was possible. The first experiments 
deal with the effect of varying the arc length, and also the arc current 
(by changing the resistance in series with the arc), on the magnitude 
and frequency of the shunt current. The deduction is drawn that 
the effect on frequency arises from a change in the resistance of the 
are. The second experiment refers to the etfect on the shunt current 
of altering the ratio of inductance to capacity. Keeping the latter 
constant and varying the former à series of curves were obtained, 
showing that for a given capacity there is a certain value of induc- 
tance giving maximum current in the shunt circuit. Experiments 
were also made to determine the effect. which the pressure of the 
hvdrogen would have on the magnitude of the shunt current. This 
TR dependent on the P.D. used. With small P.D.s the effect is 
negligible, at 1.000 volts it is Just appreciable, and at 2.000 volts a 
marked increase 18 apparent, Beyond this it was impossible to 
obtain readings with any degree of accuracy, as the oscillations 
were Very unsteady. 

Prof. FLEMING mentioned that Mr. Bairsto had used an are under 
pressure as à Source of high-frequency oscillations over a year ago. He 
then described a more satisfactory method recently used by himself and 
Mr. Coursey. A number of carbons were fixed vertically to a metal 
plate which was suspended near the bottom of an iron vessel containing 


heavy oil. The carbons just project above the oil. Over each carbon 
tip is suspended a copper cylinder, the walls of which go down into the 
oil, and the thick top of which is perforated. Arcs are struck by lowering 
the cylinders until they make contact with the carbons, and then raising 
them with a screw. In this way very steady oscillations were obtained. 

Mr. DUDDELL thought many of the results were already known to 
workers on the electric arc. He asked whether the oscillations were 
of what was called the first type, in which case the arc was always alight 
and the current was never zero, or of the second type, in which the arc 
was temporarily '' out" every oscillation. If the latter, the peak in the 
curve showing the current in the shunt at various frequencies might be 
affected bv the time constant. 

Mr. E. H. Rayner asked what was the source of supply, and whether 
large amounts of inductance and resistance were used between the arc 
and source of power, as it might be that the character of the curves ob- 
tained might be modified if the “ ballasting ” in this part of the circuit 
were small. He also asked whether any attempt was made to load up 
the oscillating circuit with resistance to represent power radiated or 
otherwise employed. One would expect some modification in the re- 
sults as compared with a '' frictionless "' oscillating system. 

Prof. MARCHANT, in reply, expressed his interest in Prof. Fleming's 
generator. The author had found that when the power was too great 
the are became unstable. He thought Mr. Duddell's explanation was 
probably correet, as the oscillations were of the second type. It was 
noticed that, with a big capacity, the peak was considerably less pro- 
nounced. ‘There was a constant inductance in the circuit, and the cur- 
rent was reduced by adding resistance. 


LEGAL INTELLIGENCE 


Telephone Poles in Fublic Streets. 


Last week the Railway and Canal Commissioners (Mr. Justice Banks, 
the Hon. A. E. Gathorne-Hardy and Sir James Woodhouse) heard the 
Postmaster- General's appeal from a decision of the County Court Judge, 
who (as arbitrator) held that Darlington Corporation were acting reason- 
ably in refusing to allow the Post Office authorities to erect a telephone 
pole in Northumberland.street, Darlington. 

Counsel stated that for some time a small rent was paid for the pole to 


stand in a private vard, but the applicants had received notice to remove ' 


it, and they desired to put it in the street. The Corporation refused 
permission on the grounds that the post would be an obstruction to 
pedestrian traffic, would be dangerous, and would entail the erection of 
an extra lamp and additional lighting throughout the night. Applicants 
had received an alternate offer for its erection (at £1 per annum. subject 
to three months’ notice), but the Postmaster-General objected to three 
months’ notice. He considered it to be his duty to do away with the 
need of paying rent for those posts, and thought it a matter of public 
policy that the posts should be erected in the public streets. 

Mr. J. M. R. ELurorr, P.O., engineer of the North Eastern Division, 
gave evidence and said the objection to going on private property was 
the insecurity of tenure and the difficulty of getting on such property. 
They had no compulsory powers. 

Mr. WILLIAM SLINGO, engineer-in-chief to the Post Office. said they 
had 1,605,000 poles, and paid £118,000 in wayleaves; £1 a pole was 
exorbitant. In the majority of cases the rent was ls. per annum. 

For the Corporation, Mr. HENRY G. STEVENSON, Town clerk of Darling- 
ton, said the Council were anxious to meet the Post Office, but they 
thought the pole would be an undesirable obstruction. 

The Court, without asking for further evidence, dismissed the applica- 
tion. Mr. Justice Bankes remarked that he was not prepared to say the 
Corporation took an unreasonable view, and Sir James Woodhouse said 
he could not help thinking that the attitude of the Post Office was not 
that broad one that should have been adopted by a great Government 
Department. 


A. Ewing v. J. C. Fuller & Sons. 


At Bow (London) County Court on Friday Judge Smyly delivered 
judgment in this case in which plaintiff sought to recover £5. 14s. from 
Messrs. John C. Fuller & Sons for wages. 

Mr. A. A. Ronixsox (for plaintiff) said his client was formerly employed 
on the accumulator department at defendant's premises, but was trans- 
ferred to another side of the shop. For some time he received full wages 
and then suddenly 10 per cent. was deducted and no reason was given. | 

Plaintiff, in his evidence, said that he was dismissed in May. and in 
cross-examination said that he had never seen a notice to the effect that 
there would be 10 per cent. reduction in wages. 

On behalf of defendants, evidence was given that a letter was sent 
round giving notice of a reduction in wages of 10 per cent.; the notice 
was taken round by a foreman. It was, therefore, submitted that 1t 
was not a case of deduction from, but of reduction in wages which 
defendants were entitled to make. 

His Hoxocr said that he had no hesitation in saying that the 10 pet 
cent. was a reduction in wages, and not a deduction by way of a fine, 
and he gave judgment for defendants. 


Marconi v. Helsby Wireless Telegraph Co. (Ltd. — 

On Tuesday Mr. Justice Eve and the assessor (Prof. B. Hopkinsen) 
concluded. the hearing of this action, when Mr. Jaffe summed up the case 
for defendants and Mr. Walter, K.C., and Mr. Hunter Gray followed for 
plaintiffs. ^ 

His lordship reserved his judgment. 
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BOROUGH ENGINEER AND BOROUGH 
ELECTRICAL ENGINEER. 


There must be many unrecorded instances in the history 
of municipal electricity supply of friction between the 
borough engineer and the borough electrical engineer. 


into the district for the first time the borough engineer, by 
reason of his position as the official who virtually controls 
what shall happen on and below the surface of the street, 
has forced himself upon the notice of the Corporation or 
Council and insisted that his advice should be carricd out 
quite irrespective of that proffered by the electrical engi- 
neer. Examples are not unknown of municipalities which 
have been carried away by the eloquence of the borough 
engineer, and on his suggestions have committed the rate- 
payers to the building of a generating station forthe supply 
of the tramways alone and independent of the mains and 
generating plant which are normally under the supervision 
of the borough electrical engineer. In certain cases it has 
taken a decade or more to expose the folly and waste of this 
proceeding, and after the lapse of years the separate power 
plant upon which the borough engineer prided himself has 
been shut down and the energy supplied to the trams in the 
way that it should have been at the beginning from the 
existing generating station. These examples are suffi- 
elently well known in municipal electrical work to be re- 
garded as precedents by which present-day municipal 


. 127 
buccev P wore D. 128 


| 


————————————— ————M—— 


bodies should endeavour not to bc guided. On the other 
hand, we feel sure that there are municipal undertakings in 
different parts of the country in which the borough engi- 
neer initially succeeded in exercising a certain jurisdiction 
over the conduct of the electricity department, and that 
authority is utilised even in the present day, greatly to the 
annoyance of the borough electrical engineer. Whether or 
not the Saiford Council is cognisant of these facts does not 
concern us at the moment. It is, however, noteworthy that 
this august body recently devoted a considerable amount of 
its valuable time to a discussion of what should and 
should not be the duties of the new engineer. In any case, 
new borough engineers are always dangerous individuals. 
They foolishly rush in where their predecessors of angelic 
temperament feared to tread. We have no wish to dis- 
parage the professional class from which borough engineers 
are drawn. Experience has shown that this type of engi- 
neer has had both his training and experience more as a 
civil than as either a mechanical or an electrical engineer. 
In any event it is problematical whether a borough engineer, 
even of the best type, is qualified to advise upon any 
problems which the electrical engineer in charge of the 
municipal electricity department has to handle and solve. 
Certainly he is not sufficiently an electrical engineer to 
interfere in the slightest degree with the duties of the official 
in charge of the electricity department, and we are not sur- 
prised that the officials referred to almost invariably resent 
such interference. 

The Salford Council, after a protracted discussion of the 
matter, on which it need not have exhausted its energics 
in the way it seems to have done, referred the question of the 
duties of the borough engineer back to the Finance Com- 
mittce for further consideration. 
fore, the matter may be regarded as scttled for a time as far 
as Salford is concerncd, but we hope that it will not agam 
recur in any prominent municipality. In an age when 
difficulties of every sort and kind are submitted to, and more 
often settled by, arbitration, it is to be hoped that all the 
municipal officials whose dignity and professional status are 
liable to be subjected to any slight from the borough engi- 
neer will endeavour to settle their grievances by conference 
and consultation, preferably over a pipe, rather than by 
acrimonious discussions in the open council. Certainly 
the electrical engineer has quite enough to do with the 
engineering and commercial management of his department 
without having to look forward to acrimonious discussions 
of this character. 


In some measure, there- 
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PARLIAMENTARY INTELLIGENCE. 
LONDON, BRIGHTON & SOUTH COAST RAILWAY BILL. 


A Select Committee of the House of Commons has passed the preamble 
of this Bill which confers further powers on the company and makes 
provision with respect to the supply of electricity, &c. 

Mr. FREEMAN, K.C. on behalf of the promoters, said that although 
there were many clauses in the Bill, there was but one portion of it in 
regard to which he need trouble the Committee. There were only two 
opponents—the London County Council and Croydon Corporation. The 
only points arose with reference to the supply of electricity. The pro- 
moters had been electrifying their suburban lines, and thev had already 
electrified a large number, so that there was a perfect network of suburban 
lines from London that were electrified. The company were going to 
complete the electrification of their suburban lines, when the electritica- 
tion would extend to Coulsdon on the main line and to Cheam on the 
Portsmouth line. In order to complete the scheme, electrical energy 
must be provided from somewhere. Up to the present electrical current 
had been obtained from the London Electric Supply Corporation who 
had a big generating station at. Deptford, near the New Cross Station of 
the promoters. It was necessary to secure the further supply required 
for the complete electrification seheme, and the promoters proposed to 
enter into contracts for that purpose, either with that Corporation or 
some other company. A peculiar difficulty arose in connection with 
Acts which gave the London County Council the right of purchasing 
electrical undertakings in 1931. Under this Bill it would be necessary 
for the London Electric Supply Corporation to provide a great deal of 
plant and to go to considerable expense to enable them to enter into a 
contract with the promoters to supply the electrical power required. The 
present contract with the London Electric Supply Corporation would end 
i 1926. The whole point was that the Corporation could not go to the 
risk of putting down such extensive plant for a contract that might be 
brought to an end under the powers of the London County Council to take 
over such undertakings in 1931. He called the attention of the Com- 
mittee to clause 32, which they thought was a fair and ample one, pro- 
viding that the promoters should have power to enter into agreements for 
the supply of electrical energy, and that if the London County Council 
found that any part of the Bill extending bevond 1931 affected them they 
might raise objection or go to the Board of Trade with reference to it. 
In regard to the opposition of Croydon Corporation, he said they could 
not take a supply from the districts through which they went. The 
petition of the Corporation alleged that they would be injuriously atfected 
by the Bill, as they had powers to supply electrical energy in their borough 
for all purposes, and they strongly objected to the London Electric Supply 
Corporation coming into their district. The promoters could not see that 
Croydon had any grievance. The promoters paid to Croydon Corporation 
for the light supplied to their stations and other buildings £750 a year. 

Mr. WILLIAM l'onbBEs, general manager of the L.B. & S.C. Railway Co., 
said they had at present about 70 miles of electritied lines, and they pro- 
posed to electrify another 220 miles. They obtained powers in 1903 to 
get land for generating stations, but up to the present they had not used 
those powers. They got their electrical energy from the London Electric 
Supply Corporation, and they asked the Corporation whether they would 
supply them with a further 100,000,000 units. The present limit of 
supply was 30,000,000 units up to 1931. The Corporation would not go 
to such a large expense unless they could have a contract for 50 years. 
There were 10 stations of the promoters in Croydon, as well as a depot. 

Cross-examined by the Hon. J. D. Fitzgerald, K.C. (for the promoters), 
witness said he thought clause 32 was an am ple one for the protection of the 
London County Council. ‘They wanted a cheap supply of electricity, as 
they were carrying out the scheme in the interest of the travelling public, 
and they could only carry it out by having a contract with one C'orpora- 

ion. 

Mr. Punir Dawson, M. LC. E., consulting electrical engineer of the pro- 
moters' lines, said they passed through the areas of 14 different electrical 
undertakings. It was outside what they proposed to say that any one of 
those undertakings could supply the line with electricity in their given area. 
If opposition to the Bill made it impossible for the promoters to buy 
electrical energy cheaply, they would have to consider seriously the 
question of laying down their own plant. But if they could get it at the 
same price as they could provide it for themselves, it would be better to 
make such a contract as they proposed. 

Mr. G. W. PARTRIDGE, chief engineer and manager of the London 
Electric Supply Corporation, said thev had been approached by the pro- 
moters to enter into a further contract for the supply of electrical energy. 
That would require them to put down further plant and stations and go 
to great expense. They had declined to entertain the proposal unless 
they could have a contract for 30 years. hey could not recoup them- 

selves fo outlay in 17 years. 

dá e) RD had addressed the Committee the CHAIRMAN said they 
found the preamble of the Bill proved. Amendments were then agreed 
to in regard to clause 35, providing that the contract or agreement should 
be submitted to the London County Council, as the purchasing body, in 
relation to conditions and terms extending beyond the purchasing date ; 
that anv differences arising between the promoters and the contractor 
should be settled by an arbitrator appointed by the Board of Trade. The 
Committee also decided that in regard to Crovdon a clause should be 
inserted to the effect that the company should use and not sell the elec- 
tricity. and that they should use the current. brought from the outside 
only for the purpose of the railway undertaking proper, i.e., for traction 
and stations. 
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NORWICH ELECTRIC TRAMWAYS BILL. 


This Bill, which authorises the Norwich Electric Tramways Co. to 
construct additional tramways, &c., was passed by a Select Committee 
of the House of Lords last week. 

The British Gaslight Co. opposed, and claimed that a protective clause 
should be inserted. 

The CHarkMAN said the Gas Company had no locus with regard to 
the construction of tramways; but the Committee would be pleased to 
hear them with regard to the widening and stopping-up of streets, &c. 

Mr. T YLDESLEY JONEs, in submitting a clause for the protection of the 
gas interests, said that under sec. 30 of the Tramways Act the Gas 
Company had the right to require the promoters to lower or otherwise 
alter the position of their pipes if necessary. He therefore asked that the 
Gas Company should have power to require the promoters to protect 
their pipes. The clause also provided that, inasmuch as the Gas Com- 
pany would have to superintend alterations to the gas pipes, they should 
be able to claim the eost of superintendence from the Tramway Company. 

Mr. STEPHEN SELLON, dealing with the cost of superintendence in 
connection with the alteration of the gas mains, said he saw no reason 
why their servants should be paid by the Tramway Company. With 
regard to the damage which might be caused to the mains by running 
motor omnibuses, that was an entirely new departure and introduced 
some difficulty. There were vehicles much heavier than motor omnibuses 
running over exactly the same roads as the motor "buses, and no one 
could prove whetlier the "buses did the damage or not. 

Mr. A. E. Collins, the city engineer of Norwich, and Mr. W. H. Parr, 
manager of the City of Norwich Waterworks, also gave evidence against 
the clause; but the Committee passed the clause in a moditied form. 


MOTOR OMNIBUSES AND ROAD MAINTENANCE. 


On Monday the Walsall Corporation Bill came before a Select Com- 
mittee of the House of Lords, when it was stated that an agreement had 
heen arrived at between the Corporation and the Staffordshire County 
Council and Cannock Urban Council as to the contribution towards the 
upkeep of roads to be used by trolley vehicles and motor omnibuses run 
by Walsall Corporation in extension of their tramway system. The 
amount of the agreed contribution will vary according to whether the 
thoroughfares used require reconstruction within two years or not; but 
the rate will be approximately 3d. per 'bus-mile. 


On Friday the same Committee passed the Middlesex County Council 
(Western-road, &c.) Bill, with a clause requiring motor "bus companies to 
contribute towards the cost of maintaining the road. 


CELLULOID REGULATIONS. 


The Select Committee of the House of Commons, who have been con- 
sidering those parts of Bills promoted by the London County Council 
and the Glasgow Corporation dealing with the regulation of the celluloid 
trade, have found the preambles of both Bills proved. "They decided 
that clauses should be inserted requiring the authorities to consult the 
representatives of the trade before making any regulations for submission 
to the Home Secretary. At a previous sitting the Committee struck out 
of the Bills the clauses relating to the trade in celluloid articles other than 
cinematograph films. 


DEAL AND WALMER GAS AND ELECTRICITY BILL. 


A Select Committee of the House of Lords recently passed this Bill and 
inserted an amendment allowing the promoters to pay £1,100 to the 
Sandwich, Deal and Walmer Electricity Supply Co. (Ltd.) for their 
existing powers of supply in Deal and Walmer. 


Royal Assent,—The Royal assent to the following new Acts of Par- 
liament was read on July 8: Electric Lighting Orders Confirmation 1, 3 
and 8 (Kingstown), Tramways Order Confirmation, Western Valleys 
Monmouthshire) Rail-less Electric Traction (Extension) Order Con- 
firmation, Colinton Tramways Extension Order Confirmation, Chester- 
field Corporation, Stone Gas and Electricity, London Electric Railway, 
Central London Railway, Barnsley Corporation. 


BUSINESS NOTICES. 


Prices of Wires and Cables.—In reference to the note on this subject 
in our last issue (p. 584), the non-association class is now subject to 
discounts of 334, 25 and 10 per cent., and not to 10, 15 and 10 per 
cent. as stated in the note. 

Mr. D. Neill-Keith, A.M.LE.E., has been appointed switchboard 
representative for Ferranti (Ltd.) for the Lancashire distnct and 
Ireland. 

John Carry Fell and Reginald Wm. James, consulting engineers 
and chartered patent agents, 1, Queen Victoria-street, London, E.C., 
have dissolved partnership. Debts by Mr. James, who continues 
as Fell & James. 

Patent Development.—The proprietor of patent No. 16,195 of 1911 
for “ Electric Incandescent Lamp," desires to dispose of same or F 
grant licences. Applications to Messrs. G. F. Redfern & Co., paten 
agents, 15, South-street, Finsbury, London, E.C. 
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The owner of patent No. 16,183/08, for “ Improvements in or 
relating to telephony and telegraphy,’ desires to grant licences 
thereunder. Particulars from Messrs. Lloyd Wise & Co., patent 
agents and consulting engineers, 10, New-court, Lincoln's Inn, 
London, W.C. 

The owner of patent No. 19,867/1910, relating to ` Rubber goods 
with insertions (for example, woven fabric) for tyres, electrical cables, 
&c.," desires to dispose of the patent or to grant licences thereunder. 
Particulars from Messrs. Marks & Clerk, 57 and 58, Lincoln's Inn 
Fields, London, W.C. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


A meeting of creditors of the Dac Accumulator Synd. (Ltd.) will 
be held at 61 and 62, Lincoln's Inn Fields, London, W.C., on July 24. 
Granville Burgess, electrical engineer, 27, Museum-chambers, 
Bury-street, London, has been adjudicaed bankrupt. The first 
meeting of creditors will take place on July 23 and the public 
examination on Aug. 25, both at Bankruptcey-buildings, London, W.C 


The British Power Co. (Ltd.) is being wound up voluntarily. 

A meeting to receive an account of the winding up of E.M.F. 
(Lt4.) will be held at the offices of the liquidator (Mr. Geo. Little), 57, 
Moorgate-street, London, E.C., on Aug. 17. 

A meeting to receive zn account of the winding up of the Cheep 
Power Supply & Engineering Co. (Ltd.) will be held at the offices of 
Messrs. Grover, Smith & Moss, 77, Fountain-street, Manchester, on 
Aug. 20. 
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EXTENSIONS. 

Dublin.—4An inquiry was held last week into the application of the 
Corporation for sanction to borrow £77,800 for the electricity supply 
department and £5,000 for the pablic lighting depirtm ont in connec- 
tion with the conversion of gas to electric lighting. 

Mr. [Iu No. RICE appeared in support of the application, and the secretary 
of the Electricity Supply Committee (Mr. F. J. ALLAN) supplied. par- 
ticulars of existing loans, &e. Of the present loan, a sum of £8,158 was 
required for alterations to switchgear and additional pumping plant, 
piling, &c.. at the Pigeon House, and £60,468 was required to meet the 
demands from additional consumers. A considerable portion of the 
expenditure under the last heading had already been incurred. With 
regard tu the distribution work, the items were all made necessary by 
the increased number of consumers now being added. A substantial 
portion of the expenditure referred to (£17.567) was made necessary bv 
the increased consumers in the old city area. In order to cope with the 
demands £5,800 was spent last year, and the Committee believed it to be 
absolutely necessary that the balance of the expenditure under those 
headings should be completed by December. "Ihe extra expenditure 
on short extensions, house services, meters, &c., up to Deg. 31 last was 
entirely due to the increase in the number of consumers, — £30,000 was 
intended to meet the cost of short extensions, house services, meters, &c., 
during the present year and next year. ln the North Lotts district a 
very considerable factory demand was anticipated, and in the Island 
Bridge district à favourable result had been obtained from a general 
canvass of the district, while the War Office were negotiating for a supply 
to the barracks at Island Bridge. He submitted returns showing the 
progress of the undertaking. ‘The number of consumers on June 19 
were 6,596. 

Mr. M. Rupp ek, city electrical engineer, stated that the plant was 
being kept in first-class working order. He would not be in favour of 
scrapping the old machinery at present and installing new plant if the 
L.G. Board sanctioned loans for the purpose ; he was satisfied that the 
old machinery was perfectly reliable. The cost of the new plant would be 
from £25,000 to £30,000. He thought the price per unit would fall. 
His department was not overstatfed, and no person employed was paid 
any more than if the installation was being made by a private company. 
. Mr. H. F. Corrox, superintendent of public lighting, dealt with the 
improved methods which had been adopted in regard to public lighting 
by the Corporation since his appointment in August, 1909, when there 
were 4,444 gas lamps. 146 metallic filament lamps and 557 open-ty pe are 
lamps. ` With the £5.000 applied for in connection with street lighting 
it was proposed to carry out four schemes of lighting, according to the 
conditions of different areas: (1) lighting by means of poles erected at 
intervals ; (2) barrow double unit suspension system, (3) house to house 
single unit system, (4) lamps suspended from bracket arms of tram poles. 

On the suggestion of the Inspector, who thought £5,000 was rather a 
large sum, it was decided that only £2,500 should now be apphed for. 

East Ham.— The Electric Lighting Committec has epproved an 
estimate of £629 for extending a feeder cable 630 vds. 

Edinburgh.—The Secretary for Scotland has : anctioned. the bor- 
rowing by the Corporation of a further sum of £220,000 for the electric 
supply department, raising the total sum authorised to be borrowed 
for that purpose to £1,330,000, 
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Grimsby.—At a recent meeting of the Lighting and Electricity 
Committee the borough electrical engineer (Mr. W. A. Vignoles) 
presented a long report on the proposal to instal a new battery 
with the extensions he proposed for next year. The estimate of 
the cost was: Building £1,700, battery £2,400, booster and switch- 
gear £300, cables to existing switchboard £75, total £4,975 (say £5,000.. 
The Committee agree to this portion of the main scheme being 
pushed forward, and at a subsequent meeting of the Council the 
report and recommendations were approved. 


Malvern.—At a public meeting at West Malvern last week a 
resolution urging the Council to extend tke electrice supoly cable to 
West Malvern, was unanimously passed. 

Southampton.— Sanction has been received to a loan of £4,383 for 
a turbo-alternitor and £3,178 for a boiler and converter. 

The L.G. Board have deducted £1,263 in respect of outstanding debt 
on a 250 kw. set which has been superseded. 

Concrete coal bunkers are to be provided at the electricity works at a 
cost of £370 and coal conveyors at the cost of £1,330. 


Walsall.—'l'he Board of Trade have sanctioned the erection of new 
electricity works on the site proposed by the Council. 


GENERAL. 


Ashton-under-Lyne.— The Electricity Committee have asked the 
standing sub-committee, with Councillor Scholes, to consider and 
reporc on the question of supplying electricity to Hurst. 

Buckie.— Mr. Hogarth, of Messrs. Buchan & Partners, has visited 
this district and has had a conference with the Lighting Comittee 
on the propose l electricity supply szheme., At the meeting of the 
Town Council on Monday the Lighting Committee recommended 
that a report on the supply of electricity in the district be obtained 
from an electrical engineer. 

Provost ARCHIBALD advocated delay for about two vears, as by that 
time a large scheme of electric lighting and power (with the utilisation of 
water power from the River Spey) for the adiacent counties and towns 
would be fully considered. Meantime, that big scheme which he had 
hinted at public gatherings in the south was progressing, and he might 
mention that while its chief object was power, it would be able to light 
such towns as Buckie by the current being taken to the burgh boundary’ 
by cables. 

Police Judge SHEARER said they ought not to lose sight of the cleetric 
lighting of the town, but in view of the forward state of the large scheme, . 
he would withdraw his motion for a report. The Provost's suggestion 
was then adopted, 

City of London. —— As stated in our last issue, the Streets Committee 
reported on Thursday last to the City Corporation on the questiom 
of taking over the City of London Electric Lighting Co. 

The report stated that it would be within the recollection of the Court 
that on June Z0, 1912, they submitted a memorandum by the Town Clerk 
as to the powers of the Corporation to purchase so much of the under- 
taking of the City of London Electric Lighting Co. and the Charing Cross 
Electricity Supply Co. as related to the City, and upon the recommenda- 
iion of the Committee it was unanimously agreed not to exercis?» such 
rights in 1914-15. Since the date of that report, in consequence of state- 
ments in the public press on the subject of the Corporations rights, they 
thought it desirable to take counsel's opinion in the matter, and therefore 
they obtained the opinion of Mr. W. €. Danckwerts, K.C.. who confirmed 
the views of their officers that. power to purchas> could be exercised 
during the six months following Aug. 18, 1914, or, if not then exercised, 
within the six months following Aug. 18, 1924. The Committee now 
submitted a letter recently received from the City of London Electric 
Lighting Co., enclosing a copy of an opinion of Sir Robert Finlay, K.C., 
M.P.. Mr. Geo. Cave, K.C.. M.P., and Mr. Tyldesley Jones on a case sub- 
mitted by the company, which was at variance with the late Mr. Danck- 
werts’ view, being to the effect that the Corporation would have no right 
to purchase the undertaking of the City Company if it failed to take the 
necessary steps with that object within six months after Aug. 18 next. 
Having very carefully reconsidered the whole matter, the Committee 
state they see no reason to vary the opinion expressed in their previous 
report that it would be inexpedient to exercise the powers to purchase 
this year or in 1915. 

Electricity Supply in London.— At the meeting of the London 
County Council on Tuesday Mr. H. H. Gordon moved to refer back 
a paragraph in the Finance Committees report as he thouvht a 
conference of the London borough councils owning electricity works 
should have been held in order to discuss the periods for the repay- 
ment of loans and other matters affecting the future of electricity 
supply in London. 

After discussion, the motion was defeated by 51 votes to 30.4 

The Metropolitan. Borough Councils Standing Joint. Committee has 
decided to appoint a special committee, to consist of representatives of 
the London borough councils owning electricity undertakings, to con- 
sider the desirability of taking immediate steps to provide a joint supply 
of electricity for the metropolitan area, 

Gillingham.— The Council have d'eiled to hold an electrical 
exhibition in connection with the Trade-s Exhibition from July 20 
to 25 inclusive. 
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Glastonbury.— Notice of intention to apply for a provisional 
electric lighting order has been given by Messrs. Christy Bros. & Co. 

Great Harwood.-—The Urben Council cre negotiating with Black- 
burn Electricity Committee for the supply of electricity in this dis- 
trict and Rishton. 


Guisborough (Yorks.)— The Urban Council have engaged Messrs. 
May & Hawes as consulting electrical engineers to prepare a scheme 
for the supply of electricity in the district. ) 

Henley.—The Reading Electric Supply Co. has intimated that it 
will apply for a provisional electric lighting order for this district. 

Lathom.—Ormskirk Electric Supply Co. have notified the Urban 
Council that they intend to apply for a provisional order for Lathom 
and Burscough. 


Lossiemouth.—The formal inauguration of the electricity works 
took place on Tuesday. 

Melksham.—The Urban Council have been notified that a com- 
pany will apply for a provisional electric lighting order. 

Poriaferry (co. Down).—At a public meeting last week it was 
decided to strike a rate for the clectric lighting of the district. 


St. Mellons.— The Rural Council have consented to the supply of 
electricity in this district by Newport (Mon.) Corporation. 

Sheffield.— At the recent meeting of the Corporation there was a 
discussion on the financial policy of the eleetric supply Committee. 

Ald. Hopson maintained that it was © incorrect finance ” for the Com- 
mittee to defray the cost of two cooling towers out of the renewals fund, 
and the Chairman of the Committee (Councillor Evans) agreed to take 
back his proposal. 

Ald. Styrixa called attention to the fact that the electric supply 
undertaking had, at the end of only 16 out of 40 years for which the 
original purchase loan was granted, paid into the sinking fund £297,289, 
nearly the price paid for the undertaking (£308.613). Of course, that 
result was partly attributable to the further capital put into the under- 
taking, but he thought it was very satisfactory and thoroughly justified 
the Council's acquisition, even though some of them considered the price 
excessive. 

Councillor CROWTHER supplied statistics of the growth of the Depart- 
ment. 

Councillor BLANCHARD hoped that in view of the very satisfactory 
balance-sheet the Committee would make concessions to some of the 
consumers. Householders had current on terms that worked out at 
something under 2d. per unit. The only class that had not been taken 
into consideration was the large tradesmen in the centre of the city, 
who paid 4d. a unit. The best customers of the Corporation were being 
penalised because they closed their premises too early to get the reduction. 

Councillor NEAL said that although the department had had a successful 
year it was a long way from being in a position when the possibility of 
distributing any of its assets in the shape of relieving rates or in any other 
way could be entertained. "The total reserve fund (including renewals) 
amounted to £25,640 on a total capital of £957,000. The undertaking 
was handicapped by the excessive price they had had to pay, and its 
finances needed nursing for a long period vet. 

Councillor BAKEWELL said lighting was footing the bill for power, and 
it was time some alteration was made in that department. 

Councillor EVANS said there was an increase of £2,949 in the profit, but 
he should not think of suggesting that anvthing should be given in relief 
of rates until the department was in a stronger position financially, until 
All its funds were consolidated and they had sufficient funds to meet any 
new inventions that might come forward. As a trading department it 
had had more rebutfs than any other, and it was the only department 
that was subiect to the heaviest possible competition by way of trade. 
So long as they were hampered with an obsolete plant they were not 
going to make much profit, and the sooner something was done to deal 
with that the better. 

The minutes were then approved. 


Torquay.— Last week the Council adopted a report of the Electricity 
Committee on the question of remunerating the electrical engineer 
(Mr. €. W. Salt) for his services in connection with the extensions 
about to be carried out, and it was agreed to increase his salary from 
£350 to £400 per annum from midsummer, 1914, and to £450 from 
midsummer, 1915, on condition that he gave an undertaking to 
remain with the Corporation until the works now contemplated were 
completed. 

Walsall.— The Electricity Committee have applied to the Board 
of Trade for consent to the d.e. main in Lichtield-road being ex- 
tended to Rushall, outside the Council's area of supply. 


Wombwell.— The Electrical Distribution of Yorkshire (Ltd.), who 
are about to lay electric supply cables in this district, recently issued 
circulars to the householders pointing out the many advantages of 
electric over gas lighting, and the gas manager has now been in- 
structed by the Council to purchase and issue to the public a number 
of pamphlets as to the advantages of gas over electricity. 

Worthing.— Last week the Corporation approved a recommendation 
to increase the salary of the electrical engincer (Mr. G. Porter) from 
£350 to £400 per annum, with future Increases to £150. 
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LIGHTING NOTES. 


Basingstoke. — The town hall is to be wired for the electric light. 


Bradford. — The Education Committee has requested the architect 
(Mr. W. Williamson) to supply them with a scheme and estimate 
for lighting the college hall on modern lines. 


Grimsby.—At a recent meeting of the Lighting and Electricity 
Committee the question of the cost for street lighting was discussed. 

The chairman and the town clerk (Mr. J. W. Jackson), who had been 
authorised to negotiate with regard to the price paid for street lizhting, 
reported that the two gas companies had agreed to reduce the price of 
gas from £2. l7s. 6d. to £2. 12s. per lamp with respect to 300 hours, 
additional hours to be charged for at 28. 2d. per thousand. The Elec- 
tricity Sub-Committee had also agreed to reduce their price from 
£3. 12s. 104. to £3, which would make a ditference of £402. The total 
saving on street lighting under the new arrangement would, therefore, 
be considerable. 

Harratcn.— The Parish Council recently. invited tender: for the 
installation of 20 additional 50 c.p. metal filament lamps for public 
lighting, alteration of positions of existing poles and lamps, and the 
supply and laving of cable. Mr. E. W. Walton, 20, Worm Hill- 
terrace, Washington, S.O., is clerk to the Council. 

Hospital Lighting. —The Glasgow Royal Hospital for Sick Children, 
which was opened by the King last week, is lighted throughout by 
" Royal Ediswan " drawn wire metal filament lamps. The nu:nter 
in use is nearly 2,000. 

Plympton St. Maurice.— The Parish Council recently considered 
tenders for public lighting. 

Plympton District Gas Co. submitted a tender for 85 c.p. gas lamps at 
£2 per annum, and Messrs. W. G. Heath & Co. for 75 c.p. metal filament 
lamps at £1. 17s. 6d. The Lighting Committee recommends the accept- 
ance of the Gas Company's tender for nine months lighting at a reduced 
figure of £1. 13s. 3d., but the Council decided by six votes to three in 
favour of electric lighting for the 12 months. 

At a subsequent parish meeting the parochial electors decided to 
grant £8) for public lighting. 

Wadebridge.— The Urban Council, having considered tenders from 
the local Electric Light and Gas companys for the public lighting, 
have unanimously resolved to accept the Electric company’s tender 
for seven years, at £1. 8s. per lamp per year, the number of publie 
lamps at present being 88. 


Westminster.—The Charing Cross, West End & City Electricity 
Supply Co. have modified their proposal for substitut nz J. & P. 
flame arc lamps for the exist:ng arc lamps in the parish of St. Martin- 
in-the- Fields and a portion of the Strand. 

The company are now willing to reduce the contribution of the Council 
from one-half (£744) to one-quarter (£372) of the total estimated expen- 
diture, and the Council are recommended by the Works Committee to 
accept the company’s offer. 


TRACTION NOTES. 


TRAMWAYS AND LIGHT RAILWAYS. 


London County Council—In connection with the repair of the 
machine damaged in connection with the accident at the Greenwich 
generating station on Jan. 31, it was reported on Tuesday that the 
British Westinghouse Electric & Mfg. Co. had completed the work 
for £1,615. 16s. 6d. 


South Shields. — The Corporation have placed an order with Edison 
Accumulators (Ltd.) for the supply of two electric omnibuses to act 
as feeders to the tramway system. 

The two cars are to be mounted on Edison standard 2-ton chassis, 
with a single-deck passenger body, and to be capable of accommodating 
22 persons. Each of the cars is equipped with a battery of 60 Edison cells 
of 300 ampere-hours’ capacity, sufficient to run the car 40 to 50 miles 
on a single charge. 

Southampton.—21 tramcars are to be overhauled and repaired at 
en estimated cost of about £3,500, to be spread over three years. 
The tram track in a part of Bridge-street will be doubled. — — 

The borough electrical engineer (Mr. H. F. Street) is to obtain two 
motor vehicle chassis and to fit one up as an electric accumulator vehicle. 

Tramears v. Motor Omnibuses.-- The manager of Southampton 
Corporation Tramways(Mr. C. G. Simpson) ha; reported on the ques- 
tion of running motor “buses in conjunction with the tramways. 

Taking the costs of running expenses in six towns, in various parts of 
the country where motor "buses are being used, Mr. Simpson states 
that they vary considerably : but with modern double-decked vehicles 
it would appear to be about 10d. per "bus-mile. For comparing this with 
the cost of running the Corporation tramcars, Mr. Simpson has taken the 
average costs per car-mile for the last three years, including traflic and 
general expenses, repairs and maintenance, cost of power, interest on an 
repayment of capital, &c., and this works out at 9-42d. per car-mile. lo 
this he has added the average cost of all renewals (chiefly re-laving © 
track) for the last 10 years, which equals 0-570d. per car-mile, thus 
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making the total cost 9-99d., or, say, 10d. per car-mile. The net result 
is that it would cost exactly the same, 10d. a mile, to run a double- 
decked petrol 'bus with a seating capacity of 34 as it did to run a tramcar 
with a seating capacity of, say, 56. Assuming that each vehicle ran an 
average of 30,000 miles per annum, the cost per seat per annum for 
running the tramcar would be £22 and for the motor ‘bus £36. The 
difficulties of dealing with rush traffic on a wet day would necessitate 
a large fleet of spare "buses, which would only be used for two or three 
hours daily, and it would be a serious problem if buses were substituted 
for trams in Southampton, as many more miles would have to be run to 
earn the same revenue, with a consequent reduction, if not an entire loss, 
of profits. It is on these grounds that Mr. Simpson bases his opinion that 
the tramcar is still the most suitable vehicle in a provincial town like 
Southampton, and that there are no substantial grounds for assumiug 
that it will shortly be ousted from its place by the motor ‘bus. When 
the ‘buses are used as a feeder to the tramways, Mr. Simpson is of opinion 
that the case is very different, and that in this respect the "buses would 
prove tu be a valuable asset. 

After considering the report, the Tramways Committee has resolved 
to recommend the purchase of three "buses at a cost of about £2.600. and 
that a visit should be made to towns where motor "buses are in use with 
a view to deciding on the best type of "bus to be adopted. 

West Ham.—The Electric Lighting Committee recommend the 
purchase of an electric vehicle from the Edison Co. at £700. 


TELEGRAPH AND TELEPHONE NOTES. 


Municipal Telephony.— The Finance and General Purposes Com- 
mittee of Bradford Corporation are calling a conference of Corporation 
representatives on Telephone Advisory Committees in Leeds, Halifax, 
Sheffield, Hudderstield and Bradford to consider a scheme under 
which those municipalities should take over complete control of the 
telephone services in their areas. It is suggested that the whole of 
the West Riding of Yorkshire should be dealt with as one area. 


Radiotelegraph Notes. —4A decree has been prepared by the Chilian 
Ministry of the Interior incorporating the radiotelegraphic service of 
the Republic with that of the national telegraphs. 

In regard to the wireless station to be erected at Kirkee, on the 
outskirts of Poona, and which is to form the Indian link of the Im- 
perial wireless chain, the " Daily Telegraph” correspondent at 
Bombay says two Marconi engineers have arrived at Bombay and 
wil! proceed to Kirkee to superintend the erection and equipment of 
the station, which will occupy two vears. 

At the meeting of the British North Borneo Co. on Tuesday the 
chairman (Sir West Ridgeway, G.C.B.) stated that when the share- 
holders met in December he informed them that the company's 
first wireless station (at Sandakan) had been completed. Two more 
stations had been constructed at Jesselton and Tawao (in Cowie 
Harbour). Communication between these three stations might 
soon be expected. A fourth station would be erected at Kudat, 
in the northern portion of the territory. The wireless system should 
prove the means of effecting considerable economy. 


JUI LULA 
" EMPIRE NOTES. = 
A 


Australasia.—'* Tenders " (Melbourne and Sydney) says the poll 
of the ratepayers of Kempsey (N.S. W.), on the proposal of the muni- 
cipal council to borrow £6,500, for an electrical plant, resulted in a 
majority against the proposal. 

Lancefield (Victoria) Shire Council has appointed Mr. V. J. Crowley, 
of Melbourne, consulting engineer for the electric lighting scheme, and 
steps are being taken to secure the Order-in-Council. — 

Lane Cove Council has entered into a contract with Sydney Council 
for the latter to supply electricity in the district. l 

Dunedin (N.Z.) tramways department has decided to borrow £300,000 
for new cars, three motor "buses and extension of car-shed. xe 

The electric lighting plant of Sea Lake, a &mall township of 550 in the 
north-west of Victoria, was started on May 27. The plant cost £2.500. 

An electrically-driven turntable, capable of carrying 250 tons and 
serving 45 ditferent lines, is being erected for the Government Railways 
Depart ment at Hobart (Tasmania). 

Ringwood (Victoria) is to be supplied with electric light shortly. an 
agreement having been come to between the Councils of N unawading and 
Lilydale Shires in regard to the matter. ‘The Nunawading Council in- 
tend to extend their system to Mitcham, and provision will be made to 
cross the boundary and supply in Ringwood, a couple of miles from | 
Mitcham. 

India.—^" Indian Enrineering " says the visit of the Governor of 
Bengal to the Darjeeling electric power station on May 24 was in ! 
conaection with the new scheme for the supply of current to the two 
Cantonments at Jalapahar and Lebong and the outskirts of the ' 
town. The plant (estimated to cost Rs.1,76,000) will be erected at 
Phulbazar in the valley. 


—— 


| 
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South Africa.—East London Municipality (Cape Province) pro- 
pose to borrow over £12,000, of which amount £7,814 is required for 
the extension of the tramway system, and £775 for the electric supply 


department. 
MISCELLANEOUS NOTES. 


Annual Holidays.— The works of the Lancashire Dynamo & Motor 
Co., Trafford Park, Manchester, will be closed from Friday, July 31, 
to Monday, Aug. 10, for annual holidays. 

The works of the Record Electrical Co. will be closed from J uly 31 


until August 10. 


The Reason Mfg. Co.'s works will be closed from August l to 10 
inclusive. 
The offices and works of the British Prometheus Co. will be closed 


from July 30 to August 9 inclusive. 


L3 


close their works from July 30 to Aug. 8 inclusive. 

Annual Outings.—The Linolite Company had their outing on the 
4th inst. 

The office and works staffs left London at 6:45 a.m. for Herne Bay. 
The weather once again favoured the party, and after an enjoyable day 
the party returned to London by the 8:30 p.m. train. Mr. A. S. E. 
Ackermann, the company's engineer and manager, and Mr. R. L. Matthews 
the assistant manager, were both present, together with Mrs. Ackermann 
and family. 

The second annual outing of the Phoenix Telephone & Electrical 
Works took place at Brighton on Saturday. The chairman at the 
dinner was Mr. H. Oppenheimer, managing director of the company. 

The staff of the Brimsdown Lamp Works (Ltd.) journeyed to 
Yarmouth on Saturday last for their annual outing. The weather 
was fine, and a very pleasant day was spent at the popular resort. 
Mr. C. Reiss, the managing director, presided over the dinner. 


Battery Charging for Commercial Vehicles. — The County of London 
Electric Supply Co. notify that they are now prepared to charge 
electric vehicle batteries at their City-road station, and facilities 
have been provided for the drawing in and standing of vans. In- 
quiries as to rates should be addressed to the head office, Moorgate- 
court, Moorgate-place, E.C. 

Chartered Institute of Patent Agents.— The qualifying examination 
of persons desirous of being registered as patent agents will be held 
in November. Particulars from the Secretary, Chartered Institute 
of Patent Agents, Staple Inn-buildings, London, W.C. 


Customs Decisions.—Under the New Zealand tariff chassis of 
electric motor cars (other than tramcars), including batteries im- 
ported with the cars, are subject to import duty of 3s. per cwt. if of 
Foreign and 2s. per cwt. if of British manufacture. Time switches 
for double tariff electric meters (British or Foreign) can be imported 
duty free. 

Fatality.—A ship’s painter, named John Joyce, who was employed 
by the Humber Commercial Gravinz Dock Co. at Immingham, was 
killed on Monday by shock from an electric torch with which he was 
working. 

Joyce, with other men, was engaged scraping the bottom of a ship in 
dry dock, and to illuminate the section of hull upon which he was working 
he had an electric torch fed by current from the power house at the top 
of the dock. He was seen to fall down suddenly, and a companion found 
him lying on his back with the wire of the torch across his face. 


Gareke's Manual.—The 1914-15 edition (Vol. XVIII.) of the 
" Manual of Electrical Undertakings and Directory of Officials ” 
has recently been published. As is well known, this invaluable work 
of reference is compiled under the direction of Mr. Emile Garcke, 
M.LE.E., and the present volume contains full statistical and 
general information relating to about 3,000 electrical undertakings. 
The first volume, which was published in 1896, contained particulars 
of only 209 undertakings, and this fact alone gives some idea of the 
rapid progress made by the electrical industry and of the difficulty in 
keeping such a work as Garcke’s Manual up to date. 

It is not easy in a rapid review and in the limited space at our disposal 
to do anything like justice to the present volume, which runs to nearly 
2,000 pages. The general information is classified under the following 
sections : (1) Electric Lighting, Power and Traction ; (2) Telegraph and 
Telephone ; (3) Manufacturing and Miscellaneous ; (4) Colonial and 
British Possessions ; (5) Directories of Officials, of Members of Electric 
Lighting and Tramway Committees, and of Electrical Contractors ; 
(6) Index of Undertakings; and (7) Buyers’ Guide. In each section the 
information, which appears to be very full, accurate and reliable, is 
arranged in alphabetical order, thus rendering it easy to refer to. The 
first section, which contains some 900 pages, gives à com dete record 
of the cectricity su pl; and traction undertakings (poth m inicipa! 
and com,an: oxned i: the Unitel nin dom. In the section 
devoted to the progress of the vear there is a brief but interesting suni- 
mary of the chief electrical events of the year, with tables of aggregate 
capital subscribed, rates of dividend (or interest), lamps connected, total 
capacity of plant installed, maximum load, average revenue and cost per 
unit sold. &e. The figures for municipal and company-owned under- 


Messra. Elliott Brothers, of Century Works, Lewisham, S.E., will 
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takings are given, and somewhat similar information about electric 
tramways and railways is set out. There are also articles on the London 
electricity supply question, the electricity supply and traction bills of the 
year, &c. The general and technical information, especially in regard 
to the financial position of undertakings. is so full and accurate that 
Garcke's Manual must be an indispensable work of reference for the 
electrical industry. It is published at 21s. net by the Electrical Press 
(Ltd.), 13-16, Fisher-street, Southampton-row, London, W.C. 


Government Publications.— The following have been issued during 
the past weck :— 

Factory Inspector’s Report for 1913, Is. 11d. ; Mines and Quarries 
Report for 1913— Yorkshire and North Midland Division, 1s. 5)d. ; Bills : 
Deeds of Arrangement, 21d. ; Electric Lighting, Provisional Order No. 6, 
4d. ; County and Borough Councils, Qualification, No. 3, 11d. ; Mines 
and Quarries Report of South Wales District for 1913, 81d. ; Factory 
Form 954, Electricity, 11d. ; Road Board Report for 1913.14, l0!d. 
County of Hertford Light Railway Order, 11d. 
Railway Order, 2d. Electric Lighting Provisional Order, No. 5 Bill, 
21d. ; No. 9 Bill, 2d. Glasgow Corporation Order Confirmation Bill, 
4d.; Explosives in Coal Mines Order, June 22, 13d. ; Merchant Shipping 
Act Dispensing Powers Report, 1d. 
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Battery, &c. 


GRIMSBY Corporation invite tenders for the supply, erection | 


and delivery of a 790 ampere-hour Battery at one-hour rete, 
Hand-regulated) Reversible Booster, and Switchgear. 
of specification. general conditions, &e., from Mr. W. A. Vignoles, 
M.LE.E., Electricity Works, Grimsby. Tenders to the town 
clerk, Mr. J. W. Jackson, Municipal Offiees, Grimsby, by trst 
post Thursday, July 23. See so an adrerlisemeit, 

Coal Conveyors, Cranes, &c. 


WALSALL Corporation invite tenders for the supply, delivery | 


and erection of Coal Conveyor and Measuring Apparatus, Jib 
Coaling Crane, Ash Handling Plant and Travelli»g Crane. 
Specifications, &c., from the consulting engineer, Mr. E. M. 
Lacey, M.lnst.C. E., 12, Victoria-street, London, N.W. Tenders, 
addressed to the town clerk (Mr. Herbert Lee), Council House, 
Walsall, must be delivered before 10 a.m., Tuesday, Aug. 11. 
Nee an advertisement. 


Telegraph and Telephone Material. 

Tenders are invited for the supply of Telegraph and Telephone 
Material to the Australian Con monwealth Postmaster-General's 
Department. Tender forms, specifications, &c., may be ob- 
tained at the Commonwealth Office, 72, Victoria-street, London, 
S.W. Particulars of the material required, the places of delivery 
and the dates for the receipt of tenders are given in an advertisement. 

Tramway Poles. | 

WARRINGTON Electricity and Tramways Committee require 
tenders by noon July 21 for Steel Tramway Poles. Npecitica- 
tions from the Borough Electrical and Tramways Engineer. 


Wiring, &c. | | 

West Ham Education Committee require tenders by 6 p.m. 
July 20 for the Electrie Lighting of the Rosetta-road School. 
Specifications from Mr. W. Jacques, 2, Fen-court, London, E.C. 

The METROPOLITAN ASsYLUMS BOARD require. tenders. by 
lOa.m. July 20 for Installation of Additional Telephones, 
Extension Bells, &c., at Joyce Green Hospital, Dartford. 
Specitication from the Board's Office, Embankment, E.C. 

The Secretery, Redding Co-operative Society, POLMONT 
(Ntirlingshire) will receive tenders until July 29 for Electric 
Lighting work in connection with the erection of a new bakery. 
Plans can be seen with Messrs. Wilson & Tait, Architects, 
Grangemouth. 

Steam Turbines, Boilers, Mechanical Stokers, Economisers, &c. 

Tenders will be received until 4 p.m. of Thursday, Aug. 6, 
at the Town Clerk's office, AUCKLAND, N.Z., for the supply and 
erection in the City Council power station of three 750 kw. 
d.c. Mixed Pressure Turbo-generators and one 1,500 kw. Three- 
phase Turbo-generator, Auxiliary Plant and Sub-station Equip- 
ment. Specitications, &c. from the consulting engineers, Messrs. 
Preece, Cardew & Snell, 8, Queen Anne's Gate, London, S.W. 

Steam and Exhaust Pipes. | 

EpixBv kcu. Corporation. require tenders by July 20 for 
Extension Steam and Exhaust Pipe Work at MceDonald-road 
station. Specification, &c., from the City Electrical Engineer, 


West Hartlepool Light : 


Coptes | 


Inquests.—An inquest was held at Shuttlewood (Derbyshire) last 
week on Josiah Hunter, who was killed while at work on a coal- 
cutting machine at the Oxcroft Colliery on the 7th inst. 

The Coroner (Dr. A. Green) said the inspector of mines had been unable 
to discover how deceased came into contact with the current, and he 
proposed to adjourn the inquiry unti] July 22. 9 

Dr. E. Saville said he had no doubt the man died from electric shock. 

In reference to the note, in our last issue, relating to the death of 
Mr. Leonard Charles Budd, an inquest was held on Tuesday, re- 
sulting in a verdict of " accidental death." Mr. Budd was drowned 
while bathing in the Thames at Teddington. 


Organisation of Electrical Engineers.—At a meeting of the 
Blackburn Chamber of Trade on Monday it was announced that the 
electrical contractors of the town proposed to form a protective 
association and they wanted to know whether the Chamber would 
accept them as a separate section. re 

The President welcomed the new organisation and expressed the hope 
that the new body would be successful. Several electricians were mem- 
bers of their Chamber already. A resolution was carried accepting the 


| new association. 


INVITED. 


= 

= 
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Electric Lighting Plant. 
Southampton County Couneil require tenders by 10 am. 
Aug. 6 for Viant, Cables, &e., for Electric Lighting at the Farm 
Institute, SPARSHOLT. Specification, &e., from Mr. A. L. 
Roberts, The Castle, Winchester. 


Cables, &c. 

WORTHING Corporation want tenders by noon July 20 for 
Concentric Paper-insulated Cable sheathed with vulcanised 
bitumen, together with Pilot Wires, Network and Joint Boxes. 
Specification, &c., from the Town Clerk. 

Feeder Panels. 

WARRINGTON Electricity and Tramways Committee require 
tenders by noon July 21 for e.h.t. and Lt. Feeder Panels. Speci- 
fication, &e., from the Borough Electrical Engineer. 

TurToON Electricity Committee require. tenders by noon 
July 23 for Overhead Lines and Underground Cables. Specitica- 
tion, &c., from the Electrical Engineer, Council Offices, Bromley 
Cross, near Bolton. 


Cooling Tower. 
ALDERSHOT Urban Council require tenders by Aug. 4 for the 
supply of a Natural Draught Chimney-type Cooling Tower. 
Particulars from the Engineer, Laburnum-road, Aldershot. 


Boilers, Turbines and Generating Plant. 

The 'Ti&NTsIN Mint invite tenders for Boilers, Turbines, 
Electric Power Plant and Coining Machines. Specifications 
from Sir Douglas Fox & Partners, 56, Moorgate-street, London, 
E.C. Tenders to Dr. Chen-Chin-Tao, Chinese Legation, 49, 
Portland-place, London, W., by noon Aug. 4. 

Are Lamps. 

SALFORD Corporation want tenders for Flame Are Lamps and 
Lowering Gear. Particulars from the Borough Electrical 
Engineer. 


Fuel Oil. 
CLACTON Urban Council require tenders by nson July 20 for 
25 tons of Fuel Oil for Diesel engines. Specitication from the 
Engineer, Electricity Works, Clacton-on-Sea, 
Motor-driven Pump, &c. l 
The managers of tke West London School District require 
tenders by 6 p.m. July 30 for a Well Pump with Motor and 
Gearing for their schools. ASHFORD, Middlesex. Particulars 
from Mr. G. Midgley Tavlor, Caxton House, Westminster, S.W. 


Electrie Cranes. 

The VicroRIAN RAILWAY COMMISSIONERS require tenders by 
ll a.m. Aug. 26 for the Manufacture and Supply of Electno 
Cranes for the Ballarat and Bendigo workshops (contract NO. 
25,756). Particulars at the Contractor's Room, Spencer-street, 
Melbourne, or at office of Agent-General for Victoria in London. 

Tenders are invited by Sydney (N.S.W.) Harbour Trust for 
four 3-ton clectrically-operated semi-portal travelling wharf 
cranes,  Specitications from the Harbour Trust Office, Sydney, at 
which address also tenders will be received up to 2 p.m. Aug. Jl. 


| 
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Suction Gas Engines, Dynamos, Switchboard, Battery, Mains, &c. 

Beavrort West Municipality require tenders by noon, 
Aug. 19 for supply of Two B.H.P. Suction Gas Engines, two 
48 kw. Dynamos, with Static Balancers, Motor Booster, Switch- 
board, 250-cell Battery, Overhead Equipment, Underground 
Mains, &c., in connection with their electricity supply scheme. 
Particulars from Mr. Chas. G. Trevett, 70, Fletcher’s- buildings, 
Beaufort West, Cape Province, S. África. 


Sub-station Equipment and Tramears. 
New Prymovtu (N.Z.) Council also require tenders by 4 p.m. 
Aug. 28 for additions to sub-station switchboard, three Trans- 
former Panels, one Coupler Panel and four Feeder Panels. 
Specification, &c., from the Town Clerk. 


VIDELICET 
TENDERS RECEIVED AND ACCEPTED. 
THAO 


Lonpon County Councit.—The Council have accepted the fol- 
lowing tenders of Steel, Peech & 'Tozer (lowest tender) for axle 
forgings :— 

250 to sketch 2,613, at £2. 8s. each, and 50 to sketch A 546, at £1. 16s. 3d. 
each. (Fourteen tenders werc received, the highest being £4. 3s. each in 
the case of sketch 2,613 and £3. 12s. each in that of sketch A 546.) 


WoLvERHAMPTON.— The following tenders have been accepted by 
the Electricity Committee :— 

G. & J. Weir, turbine-driven feed pump, £235; J. Spencer (Ltd.). 
steel and feed water piping, £234; Dorman & Smith, switchboard 
alterations, £68. 10s. The offer of Mossay & (Co. is recommended for 
acceptance for the supply of a Lloyd electric 2!-ton chassis on hire for 
three months at £42. 


SKELTON AND Brotton (Yonks.)—On Friday the Urban Council 
accepted the tender of Graham Bros., of Middlesbrough, for the 
complete works included in the specification of Messrs. May & 
Hawes, the consulting electrical engineers to the Council, for over- 
head lines, underground cables, transformers, switchgear and public 
lighting fittings, amounting to £6,170. 


SouTHAMPTON.—The Council have accepted the tender of the 
North Eastern Steel Co. for 200 tons of tram rails at £6. 18s. per ton. 

The Lorain Steel (‘o. and Walter Scott (Ltd.) tendered at £7, Frank 
Mott at £6. 14s. 3d. (three months’ delivery), Dick. Kerr & Co. at £6. 12s. 
(German rail), and Barrow Hacmatite Steel Co., £6. I0s. per ton (in- 
formal). 

SOUTHWARK (LoxpoxN).—The tender of the General Electric Co. 
is recommended for acceptance to supply 14 Angold magazine flame 
lamps (at £9. 10s. each) as and when required during the ensuing 
12 months. 


NEWCASTLE (STAFFs.)— The Council have accepted the tender 
of the Electrical Power Storage Co. at £750 for a new storage 
battery, and also for maintenance of the battery at £98 per annum. 


GRAVESEND.— The Council have accepted the tender of the 
Western Electric Co. (at £1,044. 6s. 6d.) for the supply and laying 
of h.t. cables. 


Braprorp.—The Electricity Committee has accepted the offer 
of Ferranti Limit2d to supply two 250 k.v.a. transformers at £131. 8s. 
each and four 150 k.v.a. transformers at £101. 6s. each. 


Traction Lamps.—Siemens Bros. Dynamo Works have obtained an 
order from the Bristol Tramways & Carriage Co. for carbon filament 
lamps. 


Sypney (N.S.W.).—The City Council have accepted the following 
tenders :— 

Babcock & Wilcox, two boilers, one Weir pump and steam and exhaust 
piping, £19,934 ; Standard Cable Mfg. Co., bare copper cable, £2,190 ; 
British Insulated & Helsby Cables, cable, £212. 10s. ; Western Electric 
Co., feeders, £10,119 ; Wm. Elder & Co., finials for steel poles, 4s. 4d. to 
l 1s. 3d. each. 


Commonwealth Contracts.—The following contracts have been 


placed by the Australian Government Departments :— 

Postmaster-Generat's Dept.. Victoria. —Russell & Co.. engine and dynamo £330 : Coffey 
Bros., cable jointers' trucks £88, linemen's trucks £240; Davies & Baird, c.-i. bonding 
clips £154. 1s. 8d. 

Postmaster-General' s Dept,. Queensland.—Western Electric Co.. cords £5. 6s. 3d. 

Postmaster-General's. Dept.. South Australia.-——Warburton, Franki (Lti.), insulators 
£168, 15s. ; British Insulated & Helsby Cables. copper binders £12. 5s. ; British Geaeral 
Electric Co., protectors for subscribers’ stations £725. 

Postmaster-General's Dept.. Tasmania. —Western Electric Co.. telephones £335. 12s. 6d. ; 
Warburton, Franki (Ltd.), insulators £595. 6s. 3d. 

Victorian Railways.—Babcock & Wilcox. 15-ton electric crane for Ballarat £1.995 and 
£2,005 respectively for delivery at Melbourne and into railway trucks at Williamstown 
Railway Pier; Automatic Telephones (Australia), automatic switchboard material £530. 

Department of Home Afiairs.—Handley & Lewis. wiring buildings at Naval Colleze. 
Jervis Bay (N.S.W.) £1.488: Hae; & Eggers, electrically-driven pumping set for Naval 
College, Jervis Bay £475. 12s. 6d, 
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13.057 KETTERING & CHRYST. 


PATENT RECORD. 


— 
SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
Specially compiled by Messrs. MEwBURN, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Ofice the former is given in brackets after the title. 


1913 SPECIFICATIONS. 

9.109 Hore. Apparatus for minimising the destructive action of electric arcs. especially 
applicable to electric cut-outs and fuses. 

11.214 Fynn. Dynamo-electric machines. (13/5/12.) 

11.539 ARNo. Electric transformers. 

13,418 Waters. Reverse power electric relays. 

13.548 PECKHAM & THomas. Axle trucks for railway, tramway and like vehicles. 

13.715 Scott. Electric clock (independent or master). (Convention date not eranted.) 

13.9383 SHUBERT. Dynamo-electric generators for ignitine internal-combus*ion engines, 

14.043 Sanpycrort & Dutton. Operatine gear for electric controllers. 

14.285 CHADBURN. Ships’ telezraphic or signalling and like apparatus. 

14,014 SIEMENS Bros. & Co. & PetitHory. Number dial for automatic ani semi- 
automatic telerhone systems. 

15,074 B.T.-H. Co. (G.E. Cə., U.S.) 
fixtures. 

A lighting fixture with a body or junction part having a socket and an electrical 
contact therein, a removable arm in said socket having a spring contact engaged 
with said body contact at an intermediate point in its length, and thereby laterally 
flexed in one direction, and also engaged adjacent its free end by the wallof the socket 
and thereby reversely flexed so that its resilient pressure against the body contact is 
augmented. 

15.607 Carter. Adjustable telephone arms. 
17,761 TYLER, FREEMAN & SHREWSBURY. 


sockets. 

18.178 Wuitesipe. Electric motors. (10/8/12) 

22,850 Siemens & HarskE Akr.-GEs. Circuit arrangements for automatic telephone 
systems. (11:10.12. Addition to 18,498.12.) 

23.478 DEARLE. Electric signalling apparatus. 

26.713 GHANN. Metal filament electric lamps. (1/9 13.) 

29,447 ELI Apparatus suitable for use in wireless telegraphy and telephony. 
(16.10,13.) 

An apparatus for the production of continuous electrical vibrations by means of 
rotating electrodes, wherein both electrodes are rotatable and are mounted upon a 
rotating shaft which is formel with a hole or hollow space through which air is drawn 
by the rotating electrodes and expelled through the space between tne electrodes by 
centrifugal force. so that the luminous arc is blown out and simultaneously the 
e'e:trode discs are vigorously cooled. 

29,839 FRANKUM. Insulators for use on electrical circuits. 
1914 SPECIFICATIONS. 
198 GIRARDELLI. Apparatus for the control from a distance of a numberof guns from 
a single transmitter. (16;1/13.) 
743 ScHuULTE. Electroplating devices. 
1.982 Hart. Remote controlled electric switches. 
2,025 BLocH. Holder for the filament of electric incandescent lamps. 

A holder or carrier frame consisting of a central support, and supporting rings in 
which the supporting rings carried by the central support are formed as a framework 
and that the filament passes over the framework in several layers.one crossing another. 

3,171 Ms EE Method of periodically modifying high-frequency electric currents. 
(11.2:13.) 

4,630 Siemens Bros. Dynamo Works. 
chiefly for searchlights or projectors. 

5,024 Ettincer. Portable electric lamps for illuminating heating chambers, such as 
baker's ovens and the like, to facilitate inspection thereof. 

6.093 Ausg. Electric baths. 

7.165 LurLEv. Fittings for electric lamps. 

8,185 PigiJEL & OrssoN. Construction and method of arranging induction coils for 
Quos duplexed double overhead telephone lines worked on the Pupin system. 
(9.5.13. 

9,960 SIEMENS SCHUCKERTWERKE Ges. Electric Arc lamps. (22:4.13.) 

10,683 RosERT Boscu (Firm of). Interruptor for the electric ignition of internal-com- 
bustion engines. (5/3/14.) 


APPLICATIONS FOR PATENTS. 


Norg.—7 he undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open to inspection 12 months after the date attached to them, if they have not been published 

previously in the ordinary course. Names within parenthesis are those of communicators 
of inventions. When complete Specification accompanies application an asterisk ts affixed, 


May 27, 1914, 
Dynamo-electric machines. 


Electric couplings or connectors for lighting 


Watertight electric switch-controllei wall 


(Siemens Schuckertwerke Ges.) Mirrors 


13.022 KETTERING & CHRYST. (14/7/13, U.S.)* 
13.044 HawortH & WacHs. Electric accumulators.* 
13,047 SkirsE&Y & Urwin. Indicator for use with systems of mechanical signalling in 
mines and other places.* 
Dynamo-electric machines particularly applicable for 
engine-starting systems. (Addition to 13.022,14. 13.8,13, U.S.)* 
MARKT. Construction of electric switch. 
13,062 STERLING TELEPHONE & ELECTRIC Co. & BELL. (Telephon Fabrik Akt.-Ges. 
vorm J. Berliner, Germany.) Signalling systems particularly for use in mines. 
B.T.-H.Co. (G.E.Co., U.S.) Manufacture of tungsten. 
May 28. 1914. 
13,095 THoMAs & Srorr. Galvanic batteries. 
13,136 Sig4ENs-ScHUCKERTWERKE G.M.B.H. Electric polyphase commutator machines. 
(21 6:13, Germany.)* 
13.147 B.T.-H. Co. (G.E. Co.. U.S.) 
13,159 COMPAGNIE DE L'INDUSTRIE ELECTRIQUE ET MECHANIQUE. 
machines. (30/5/13. Germany.)* 
BETULANDER AUTOMATIC TELEPHONE Co., BRYANT & WARD. 
phone exchange connections. 
May 29. 1914. 
13,213 StEMENS-SCHUCKERTWERKE C.M.B.H. Tightening devices for overhead electric 


Serie3-parallel control systems for electric motors. 
Dynamo-electric 


13,173 Automatic tele- 


conductors. (29.5;/13. Germany.)* 
13.231 B.T-H.C-. (G.E. Co., U.S.) Systemsof control for electric motors. 
13.232 B. T.-H. Co. (G.E. Co.. U.S.) Liquid rheostats. 


13.244 Baker. Extraction of radium from radio-active mineral matter. 

13,247 MARCONI'S WIRELESS TELEGRAPH Co. & RouND. Vacuous tubes used as magni- 
fiers and producers of continuous electrical oscillations. 

13.248 MARCON!I'S WIRELESS TELEGRAPH Co. & Rounp. Production of continuous elec- 
tricaloscillations and the utilisation thereot for wireless telegraphy and telephony. 

May 30, 1914. 

Telephone systems. 

Electric cooking apparatus. 

Electric thermostat. 

Electric signals for main and tail haulages in mines and like places. 

13.33] LEiGHTON & Twics. Electric detonators and tuses. 

13.335 Scc. p'Evectricite DE Paris. Electric relays. (21 6 13. France.)* 

13,348 HENLEv's TELEGRAPH Works Co. & SavacE. Electrically-heated vulcanizing 


apparatus. . 
13.359 Gratze. Electric clocks or timepieces operated and controllei by wireless wax es 


13,362 Hurtzman, Telephone exchanges. (2,0,13, Germany.)* 


13,281 
13,304 


GREEN, 
PEPRY, 
13,305 Peery. 
13.310 Burrows. 
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une 2, 1914. B4 
13.374 Lenz. Hieh-frequency — rectifier. 
13.383 West. Telephone receivers. 
13.387 CRITCHLEY & INGRAM. Colliery signatling apparatus and the like. 
13,410 Conner & ROBINSON. Telephone systems. 
13.453 DAHL. Signal devices for speed indicators. (12/1/14. Germany.)* 
13.471 STERLING TELEPHONE & ELEcTRIC Co & Kopp. Telegraph key. 
13,474 STERLING TELEPHONE & ELEcTRIC Co. & WARD-MILLER. Rotary spark-gap. 


June 3, 1914. 
13.520 SicnAL Ges.m.p.H. Radiating system for signalling by electric waves from 
aeroplanes. (Addition to 736/13 and 23.728 :13.)* i 
13.523 Western ELEcTRIC Co. (Franklin Tuthill Woodward, Belgium.) Telephone 
: exchange systems.* : 
13,524 Western Evectric Co. 
switching mechanisms.* 
13,529 BACHELET. Electromagnetic 
objects. 
13,538 STRCHMENGER. 


(Franklin Tuthill Woodward. Belgium.) Automatic 
devices for imparting reciprccatory motion to 


Electric welding and fusion depcsition of metals. 

13.541 Grapitz. Manufacture of incandescent electric lamps 

13.546 CRETTOL. Signal apparatus.” 

13.549 B.T.-H.Co. (G.E.Co., U.S.) Manufacture of metal wire. 

13,553 Ges. FÜR ELEKTRISCHE ZUGBELEUCHTUNG M.&.H. Vehicle-lighting plants work- 

» ing with dynamo and storage battery. (11/7/13, Germany.)* 

13,554 Ges FUR ELEKTRISCHE ZUGBELEUCHTUNG M.B.H. Vehicle-lighting plant working 

with dynamo and storage battery. (Addition to 13,553/14. 28,414, Germany).* 


June 4. 1914. 
13,566 British L.M. ERICSSON Mrc. Co. & ULLETT. Hermetically-sealed electrical 
apparatus. 
13,867 Baca L M. Eriscson Mro. Co. & BROOKES. 
systems. (Addition to 22.253, 12.)* 


Intercommunication telephone 
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MUNICIPAL ACCOUNTS. 
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Bedford.— The electric light accounts for the year to March 31 
show capital expenditure £144,971 (increase £4,570), 
£70,557 is outstanding. 


Revenue was £23,757 and working and general expenses were £14,345, LLU, ns As 
: E | annual contribution to district fund for street widenings £3,118, leaving a 


leaving gross profit £9,412. Interest required £2,626, and instalment of 
principal £6,275, and the net profit, carried to reserve, was £511. Units 
generated were 3,399,670 and sold 2,649,080. ‘Total maximum supply 
demanded was 1,780 kw. 


Carlisle.— The electric supply accounts for the year to March last 
show capital expenditure £112,481 (increase £13,464), of which 


£39,869 has been repaid. 
Revenue was £21,229 (compared with £19,067 in previous year), total 
costs were £14,008 (£10,330), leaving gross profit £7,161 (£8,737). Interest 


the net result was a deficit of £209 (compared with a profit of £1,510). 
Average price obtained was 1-62d. (1-8d.). Total costs were 1-64d. 
(1-66d.) including interest and sinking fund £6,999 (£6,908). Units 
generated were 3,759,045 (3,276,026) and sold 3,140,457 (2,531,545). 
Motors connected aggregate 3,113 H.P. (2,195 H.P.) and total connections 
(115,177) 32-watt lamps. 


are equivalent to 159,841 Maximum load 


was 1,944 kw. (1,531 kw.). l 
The city electrical engineer (Mr. F. W. Purse) says in his report, 


although an additional 10,000 units have been sold for private lighting, 
owing to the reduction of price, the income from this source only in- 
creased £16, and for a similar reason the receipt from tramways 18 higher 
by only £12 for an additional 33.000 units. Total income has increased 
11 per cent. and the output is 25 per cent. higher. "There Is an increase 
of £3,738 in expenditure, but except in the case of coal, it is not due to 
generation costs, but à series of items of a special nature. — l'he total 
increase in cost of coal is £1.426, or Is. 61d. per ton. There is a special 
item of £783 for mains, alterations, &c. ; and expenditure on public 
lighting shows an increase of £254, which represents the second instal- 
ment of the cost of the new flame arc lamps as well as the new posta, 
lamps, and cables for the Stanwinx and Hardwick Circus lamps. Kent, 
rates and taxes show an increase of £858, due to the new assessment. 
Management expenses increased £340. 

Croydon.—The tramways accounts for the vear ended March 31 
show total capital outlay £284.847 and £96,719 has been appied to 
reduction of debt. pa | 

'l'otal revenue was £81,026 (compared with £92,464 in previous year) 
and working expenses were £60,744 (£66,218) leaving gross profit £17,283 
(£26,246). Interest and income tax required £9.1 in) Bud Sinking fund and 
repayment of loan £7,415, the net protit being £1.362 (£10,586) of which 

230), has been placed to renewals and £1,132 used to defray cost. of office 
Passengers carried were 19,227,878 (decrease 1,276,265), 
car miles run 2,801,302 (increase 150,371) and units used. 2.874.462. 
Working expenses per Car mile, including power, were 5-982d. Total 
receipts per car mile show a decrease of 0:92d. per car mile, which the 
Manager, Mr. T. B. Goodver, attributes to motor omnibus competition. 
The managers report. also gives information as to his efforts and those 
of the Tramways Committee to get motor bus operators placed on terms 
of equalit y with regard to public obligations with thetramway authorities, 
to obtain the appointment of a new department of the Board of l'rade 
to deal with road trafic matters, to secure payment by motor vehicle 


owners for damage done to roads, &c. — 


installations. 


, capital expenditure £566,754. 


required £2,026 (£2,483) and instalment of principal £4,744 (£4,744) and 
! 
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13.568 Suita. Signalling devices for use in coal mines. 

13,575 JOHNSON, VARLEY & TRY. Telephony and telegraphy. 

13.578 Woop. Submarine communication or signalling. 

13,579 Goopv. Thermical warmer for electrically heating induction pipes and carburettors 
of motor spirit-driven enpines. 

13,589 Soc. Anon. L'OxHYDRIQUE FRANCAISE. Electrode carriers for electrolytic 
apparatus. (Addition to 18,818,183. 25/6/13, France.)* 

13.591 Leitner. Dynamo and system of electric lighting of trains and the like. 

13.598 Gray. Generating power and apparatus therefor. (23/3/14, U.S.)* 

13,605 STOCKDALE. Spark-plugs.* 

13.624 Woop. Electric lamps for motor-cars and other road vehicles. 

13,626 COATES, CLOTHIER & A. REYROLLE & Co. Protection of electrical distributing 
or current-carrying systems. 


. June 5, 1914. 
Electric starters and lighting and battery charging systems. 
13,674 Dickson. Telephone transmitting apparatus. 
13,706 SurizER. Centrifugal governors for the internal-combustion engines of vehicles 
having electric power-transmission mechanism. (16/9/13, Germany.)* 
13,707 BURBRIDGE & ALDERMAN. Devices for putting up and taking down electric 


13.669 GLASER & LLovp. 


13.709 Ayres. Starting apparatus for alternating-current motors of the slip-rine 


induction type. 
13,715 CADENEL. Electro magnetic locking-devices. (10/6/13, France.)* 


June 6, 1914. 
13,752 DEUTSCHE ErrEKTLICHT-TELEFON-GES.M.B.H. & Witpert. Automatically- 
illuminated advertising apparatus. ] 
13.759 B. T-H. CO. (G.E. Co., U.S.) 
13.771 CowPER-COLES. 
metals. 
13,784 RAFFI. 


Electric lamps. 
Apparatus for electroplating iron and stee plates with other 


Ele-tric insulators. (22/9/13, Italy.)* 
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Hull.—The tramway accounts for the year ended March 31 show 

£11,228 of debt has been extinguished, 

the sinking funds amount to £153,763 and reserve fund to £135.304. 
Revenue was £166,966 of which £165,893 (compared with £157,048 in 


— 


of which | previous year) was from fares, working expenses were 117,795 (£111,564), 


and gross profit was £48,097. Interest required £16,953, sinking fund 
instalments £10,203, loans redemption £2,751. income tax £1,425, and 


balance of £14,526. Total expenses were 8-60d. (8:53d.). Passengers 
carried were 45,079,094, car-miles run 4,229,625, and units used 5,710,219. 


Kirkealdy.— The accounts of the electricity department for the 
year ended May 15 show total capital expenditure £78,843 (increase 
£2,208), of which £17,645 has been repaid. 

Revenue was £12,852 (compared with £11,575 in previous year) and 
expenditure was £8,600 (£7,862), leaving gross profit £4,251 (£3,713. 
Interest required £2,313 (£1,872) and redemption of debt £2,112 (£1,853), 
the net result being a deficit of £174 (£13). Works costs were 0-815d. 
(0-804d.) and total costs, exclusive of capital charges, 1-013d. (1-027d.) 
per unit sold or 1-055d. (1-076d.) including repairs, &c., of public lamps. 
Units sold were 1,955,868 (1,753,006). Motors connected increased 
from the equivalent of 37,400 8 c.p. to 41,533 8c.p. Maximum load 
on feeders was 900 k.w. (843 k.w.) and load factor 24:8 (23°7). 

The capital spent on the tramways is £96,749 (no increase) of which 
£18,881 is repaid. Revenue was £17,949 (£16,206), working expenses 
were £11.454 (£10,047) and gross profit was £6,495 (£6,159). Interest 
required £2,779 (£2,660) and redemption of debt £2,466 (£1,719) and 
after allowing £409 (£409) for depreciation, the net profit was £s4l 
(£1,370). Total revenue per car mile was 9:162d. (8-22d.) and working 
expenses, including power, were 5-S4d. (5-09d.). Passengers carried 
were 5,781,805. (5,237,947), car miles run 470,162 (473,089) and units 
used 739,564 (632,581). 

Wimbledon. —The electricity department's accounts for the vear 
to March last show capital expenditure £244,162 (increase £7,207). of 
which 161.254 is outstandinz. 

Revenue was £37,418 (compared with £34,718 in previous year), work- 
ing expenses were €17,542 (£16.703), repayment of principal and sinking 
fund contributions required £10.675. (£10.025) and interest £5,729 
(£5.911), leaving net profit £3,471 (£2,079). Working and general ex- 
penses were 1-25d. (1-38d.) per unit sold. Units generated were 4.440.400 
and sold 3,307,517. The total maximum supply demanded was 2,197 kw 


COMPANIES’ MEETINGS AND REPORTS. 
Chili Telephone Co. (Ltd.) | 


The twenty-fifth ordinary general meeting was held on Wednesday, 
under the presidency of Mr. GEORGE KEITH. l , 

The SECRETARY (Mr. W. G. More) having read the notice convening 
the meeting and the auditors’ report, l 

The CHAIRMAN said: 1 much regret to mention that since we met 
here last year we have lost two of our directors, the Hon. Hn 
Allsopp. who had to retire in consequence of ill-health, and iru . 
Jones, one of the original directors, who died in America last Fe Ba 
Our worthy secretary, Mr. Petley, also died suddenly last Orton | 
vacancies on the board have been filled by Mr. Charles Woodbyne one 
and Mr. Eustace Cuthbert Quilter, of well-known experience mM ui dn 
and telephone matters. The report and accounts show good progre 
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during the year, although the increase does not come out so large as 
it did for the preceding year. The general state of trade in Chili was 
adversely affected in the northern districts by the lower price of nitrate 
and copper, and in the centre and southern districts by the failure of 
the crops and an outbreak of disease amongst cattle. There was also a 
serious shortage of money, and credit generally was very restricted. 
Notwithstanding these adverse circumstances, the comparative figures 
given in the report show an increase of about 11 per cent. in the cur- 
rency revenue. The working expenditure has also increased, but in a 
larger proportion, and amounts to about 51 per cent. of the revenue, 
or 2 per cent. more than last year. This increase in the working per- 
centage may be attributed principally to higher salaries and wages 
due to the rising cost of living in Chili. The average rate of exchange 
for the year was about 93d., or ld. less than it was the year before, 
and the year’s increase of net revenue has been more than fully re. 
quired to compensate for the lower sterling value of the currency in which 


it was collected. The London revenue account shows a decrease for 


the year of £169. Interest brings in about the same as last year, and 
the totalincome, including transfer fees, amounted to £62,497. 
On the other side of the account, the London expenses, including the 
special grant made to the widow of our late Secretary, shows an increase 
of £576. Income tax takes £390 more, and the total charge in London 
against the income is £5,252. The result of the year’s business is a credit 
balance of £57,244, of which the sum of £15,683 was expended in Chili 
on replacements and renewals of plant, and has been charged direct to the 
revenue. An interim dividend of 3 per cent. was paid in January | st, 
and, after placing £15,106 to the reserve account, the dire:tors now 
recommend the payment of a final dividend of 5 per cent., making, with 
the interim payment, a total distribution for the year of 8 per cent. on 
the share capital, free of income tax, and carrying forward a balance of 
£3,956, as compared with £3,901 
account. The reserve account now stands, as shown in abstract A. at 
£50,000, and the capital expenditure account is increased by £16,724, 
expended in Chili during the year in increasing and extending the pro- 
perty and plant. Sundry debit balances show a decrease of £731 and 
credit balances an increase of £1,259. The new building for the central 
exchange and general offices at Santiago has practically been 
completed, and the management staff there removed into it. A 
suitable house has been purchased for an exchange and office 
at San Fernando, and another has been built for the same purpose at 
Recreo, in the Valparaiso district. New oflices have also been opened 
in several other small towns, and generally the trunk and junction lines 
at the various centres have been increased and extended to meet the 
growing requirements of the business. A small telephone business in the 
southern Cautin district has been acquired and incorporated in the 
company’s system, which now embraces the whole Central Valley, with 
all its principal towns from Santiago to Temuco, on the Cautin river. 
The Santiago underground canalisation of the overhead lines has almost 
been completed, and further extensions will now be made as and when 
the work of paving the streets permits. I now move the adoption of the 
report and accounts. 

The motion having been carried unanimously, the dividend approved, 
the retiring directors re-elected and the auditors re-appointed, the pro- 
ceedings terminated with a vote of thanks to the chairman and directors. 


CROMPTON & CO. meeting on Monday the chairman 
(Mr. C. F. Tufnell), in moving the adoption of the report, said the share- 
holders were to be congratulated upon the very decided improvement in 
the business, an improvement which the board ventured to forecast 
would inevitably result from the putting of their house in order. The 
new capital had been a great help, but as they only received the last 
instalment of that new capital in January last they had not yet reaped the 
full benefit of it. They made very good use of the money in the short 
time available, but they were making better use of it this year. Not 
only had the capital been reorganised, but they had also made consider- 
able changes in the organisation of the business, with satisfactory results. 
The reconstruction and changes had involved a very large amount of 
work, but all that had been done without any dislocation of business. 
The profit made during the 12 months, after deducting various charges, 
including interest on debentures, &c., was £13,550. 18s. 5d. Inasmuch 
as the cempany was only registered on June 19, 1913, the profit earned 
before that time should, Strictly speaking, go in reduction of the cost 
Price of the business. It would have been a difficult matter to have 
ascertained the exact amount of profit earned to June 19, and, although 
the rate of profit earned during those 24 months was certainly much less 
than the rate of profit earned after the reconstruction, the amount they 
were setting aside against the purchase price was based on the assumption 
that the rate of profit during those 21 months was the same as that earned 
during the remainder of the period under review. It was taken pro rata 
with the rest of the 12 months. The directors felt that it was essential that a 
conservative policy should be adopted from the commencement, and that 
every effort should be made to strengthen the company's position. After 
explaining the balance-sheet he said they had spent considerable sums 
m maintenance, repairs and renewal of plant, tools and premises, all of 
Which had been charged against revenue. They had charged deprecia- 
tion at the usual rates, and had provided for the possibility of bad debts. 
As to the future, he could not forecast the course of trade, but he could 
Say that the prospects for the current year were good. Further, not only 
was the business on a much sounder footing than formerly, but, in his 
pinion, that remark would also apply to the electrical trade as a whole, 
and he thought they were not likely to see a return of the insensate price- 
cutting which prevailed in former years. One of the directors (Mr. Hale) 
had recently returned from a vixit to Australia, and he spoke well of the 
Prospects of business in the com pany's manufactories in that colony, and 


brought forward from last year's 
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of the energy and ability of the company's Australian manager (Mr. E. J. 
Erskine). In conclusion, the chairman alluded to the excellent work done, 
both during the reconstruction and subsequently, by Mr. Edwin Reeves, 
their managing director. His task had been a most arduous one and 
great praise was due to him for his tact and foresight in dealing with many 
intricate questions, as well as for the energy which he had displayed 
throughout. At Chelmsford, the new works manager (Mr. Britten) was 
doing them yeoman service. 


EDMU 3DSON'3 ELECTRICITY CORPN. (LTD.}—At the meeting last week 
the chairman (Mr. P. D. Tuckett) said that the company had maintained 
its rate of progress both in growth of business and in profits earned. The 
connections had increased by the equivalent of 169,699 33-watt lamps, 
the largest annual increase ever secured, but he doubted whether they 
could maintain that rapid rate of increase, as trade was tending to become 
less active. However, he saw no reason to suppose that the business 
would not continue to show a healthy and satisfactory growth from vear 
to year, and so far as this year went their connections were somewhat 
in excess of those for the corresponding period, the lighting connections 
in particular being substantially up. An equally satisfactory increase 
of over 6} million units was shown in the ouput, the lighting units having 
increased 5 per cent. and the power units 33 percent. <A large part of 
the latter was attributable to Cornwall, but there was an appreciable 
increase in the heating units owing to the extended use now being made 
of electric radiators. "The profits of their undertakings had increased by 
£11,460, which, though not quite so large an increase as in the previous 
year (when they were up £12,414), was largely in excess of the increases 
for 1910 and 1911, and was by no means unsatisfactory when the phe- 
nomenally fine summer last year was considered. Coal cost over £3.500 
more owing to higher prices, but their coal contracts were now being 
renewed at somewhat reduced prices, the benefit of which they would feel 
this year and hext. Of the increased profit of £11,460, £2.561 had been 
received in the form of extra dividends and interest, but owing to the 
redemption of the prior lien debenture stock in 1912 they had lost the 
interest which appeared in last year's accounts on the temporary in- 
vestments and cash loans. Consequently, the net increase in dividends 
and interest was only £1,640 ; but they could not expect to receive more 
than a comparatively small proportion of the additional profits earned 
bv the subsidiary companies until the Urban Company, with far the 
largest capital of any of them, was in a position to resume pavment of 
dividends on its ordinary shares, of which Edniundson's Company held 
more than half. The yield on their invest ments was, however, steadily 
progressive, being 3-24 per cent. last vear compared with 3-06 per cent. 
for 1912. The position of the company was being steadily improved and 
that of the subsidiary companies was being correspondingly st rengthened., 
He gave an analysis of the accounts, and said that, after paving the in- 
terest on the cumulative preference shares, they were putting £9,000 to 
reserve and carrying forward £2,125. 

MARCON1’S WIRELESS TELEGRAPH CO. (LTD).—'l'he directors’ report 
states that the gross profit for the year 1913 amounted to £245,583. 13s. 
and the net profit to £122,323. 9s. 8d. Tn the last report it was pointed 
out that substantial profit had been realised for 1912 under exceptional 
circumstances ; the Directors, therefore, deemed it prudent to establish 
a reserve account and appropriated £100,000 from those profits for that 
purpose. An effective comparison of the results of the two years cannot, 
therefore, be made. The directors regret that the business of the past 
year should not have shown more immediate profits. The Company has 
nevertheless carried out a considerable amount of work, which should 
contribute large annual revenues in future years. The financial con- 
ditions which have prevailed throughout the world for some time past 
have been responsible for many foreign Governments deferring to place 
orders which the company expected to receive. _In other cases the 
company has been unable to complete contracts within the year owing 
to delay on that portion of the work which had to be carried out by the 
Governments. The directors recommend payment of a final dividend 
of 10 per cent. on both classes of shares. The proposed appropriation of 
the available balance is as follows :— Preference shares : dividend of 17 
per cent. for year, of which 7 per cent. was paid on Oct. 1, 1913 (£12,500) ; 
ordinary shares : dividend of 20 per cent. for year, of which 10 per cent. 
was paid on Jan. 31, 1914 (£130,000); balance carried forward, 
£76,549. 15s. 7d. In the balance-sheet '' Shares in Associated Companies 
and Patents” are taken into account as usual at their cost price 
(£1,298,743. 13s. 6d.), an increase over last year of £442,624. 5s. 2d., S 
par value of the shares being £2,421.220. 4s. 7d., an increase o 
£820,036. 12s. 4d. After careful consideration, the directors have re- 
solved to discontinue publishing particulars of the shares held by A 
company, it being, in their opinion, prejudicial to the bon " T 
company that such information should be made public. The fe i, 
schmidt high-frequency alternator (continuous wave machine). in w a 
the company is interested through its share-holding in the Cie U niverselle 
de 'l'élégraphie et de Téléphonie sans Fil, has been erected ata station in 
Germany and at another near New York. The latter station has iu 
only recently completed, and experimental work is being conducter e- 
tween the twostations, A demonstration has been given of the transmis- 
sion of 3,000 words from America to Germany, when conditions were 
favourable, but tests from Germany to A merica ona similar scale have a 
been made. If they prove sufficiently promising, work will be bir » 
with immediately with a view to making necessary changes and i ants 
tions to equip both stations on a commercial basis. Some mone ae 
ever, must be allowed for this work to be com pleted. The d 
entered into with H.M. Government for the erection of six Miah powei 
stations was ratified by Parliament on Aug. 8 last, when the directors 
contemplated proceeding immediately with the erection of z Du Mas 
simultaneously.. Additional staff had been engaged and trained i 
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anticipation at considerable expense, but nearly a vear has passed, and devote £3,000 of their profit towards writing off the expenses in connection 
the Board realises that the slow progress which the company has been with the debenture issue, and in a company such as theirs it was not 
permitted to make seriously prejudices the company's interests. Much , advisable to pay a larger dividend in any one year than they were likely 
work has been done by the company, and a substantial sum of money has | to pay for the next year. f i 
been expended, for which no return has been received during the year. VICTORIA FALLS & TRANSVAAL POWER CO. (LTD.)—The Marquis of 

The directors have continued to do a substantial and remunerative | Winchester presided at the meeting last week, and gave a full analysis of 

business in Italy, and enjoy the confidence and support of the Italian | the report and accounts, which appeared in our issue for June 26. The 
Government. The erection of the high-power station for the Norwegian | year's operation resulted in an increased profit over that of the preceding 
Government is well advanced and should be completed by the autumn. | year. In 1912 they carried to appropriation account £446,380, and in 
À commercial telegraph service between Northern Europe and the United | 1913 they had been able to take £467,823 to the credit of that account. 
States of America is to be inaugurated. in which the company will be | Interest on debentures accounted for £203,020 of that sum, and the 
interested to the extent. of 10 per cent. of the gross receipts. In December | directors had applied £135,491 towards depreciation, &c., carrying for- 
last the Trans-Oceanic Wireless ‘Telegraph Co. (Ltd.) was incorporated, | ward £128,411. The directors paid a dividend at the rate of 6 per cent. 
with a capital of £200,000. for conducting a wireless telegraph service | per annum for the six months ended June 30, 1912, on the preference 
between this country and the United States. That company has acquired | shares on Jan. 6, 1914, and a further dividend at the same rate for the 
the new stations which have been erected in Wales for this purpose. The | six months ended Dec. 31, 1912. was paid last month. The increase in 
report states that © these stations will be opened in the near future, when profits could not be compared fairly with those of the previous vear. 
for the first time a direct wireless telegraph service between London and | 'Phis vear the increase was represented by £21,443, and that sum would 
New York will be established, By this service messages will be auto- | have been largely increased had normal trading conditions existed on the 
matically transmitted and received at the rate of 100 words per minnte. | Witwatersrand during the vear. 1n the first instance, thev had had a 
a speed considerably in excess of the fastest cable.” The new service | year of abnormal drought, and before arriving at the figure of £450,192, 
will be conducted by the Trans-Oceanic and American Marconi Companies | shown as the revenue account in the protit and loas account, thev had 
without the intervention of landlines controlled by any other company. | made provision out of revenue for insurance regarding water supplies. 
The issued capital of the Trans-Oceanic Company is held by the Marconi's | That had absorbed some £11,000. but only a small proportion of that 
Wireless Company. Telegraph offices will be opened in the City which | would recur during the next four years. The first and chief factor in the 
will be in direct communication by private line with the stations in Wales. | reduction of increase was the result that in 1912 they brought into com. 
Licences have been obtained from the British and Spanish Governments | mission 34,500 kw. of new plant, whilst in 1913 only 24.000 kw. of new 
for a direct wireless service between the two countries, For this purpose | plant came into operation. Labour troubles were a further cause, and 
the company's station at Poldhu has been enlarged, and a service te | one which was quite beyond their control. From the month of July. 
Spain and the Canary Islands will be inaugurated within a few weeks. | when the exodus of native labourers occurred, the demands of the mines 
Exceptional weather causing considerable difficulty and delay in trans- | fell rapidly, and he submitted curves showing the effect of the trouble on 
port of plant has caused the high-power stations of the American Com- | their output, and proving that the demands of the mines for power were 
pany to be longer in course of erection than was contemplated. Those. | regulated to a great measure by the supply of native labour. 
however, of San Francisco, Hawaii and Belmar (New York), are now a ^ 
practically complete, and will be opened for service in the near future. 
The patent actions in the American courts have been decided in favour 
of the company, and substantial results should be derived there- 
from. The Canadian Company has made progress during the vear, and 
steps which are in contemplation should markedly improve its position 
in the near future. The Argentine Company is proceeding with the con- 
struction of the high-power station for communication with Europe, 
which, so soon as the new transatlantic service is opened, will be pushed past year, it must be remembered that the standing charges for the first 
on with all speed. The Belgian Company (Société Anonyme Interna- | million of their second debentures (including their amortisation) had to 
tionale de Telegraphie sans Fil) has continued to earn satisfactory profits ! be made, whilst the plant, to acquire which that issue was made, was not 
and is making substantial progress. For 1913 a dividend at the rate of | revenue earning, and some of it was still in process of erection. Taking 
74 per cent. has been declared. This company now owns and operates | all the facts into consideration—namely, the industrial unrest and the 
nearly 200 ship telegraph stations. The French Company (Compangie | conditions of drought and the decrease in their water supplies—he did not 
Francaise Maritime et Coloniale de Télégraphie sans Fil) has declared a | think that the period under review need be viewed with any apprehen- 
dividend for 1913 at the rate of 10 per cent. on the ordinary shares, and | sion as to the future prosperity of their undertaking. The management 
31-25 francs per share upon the founders’ shares. The company now | of the company’s business in South Africa was still in the capable hands 
owns and operates nearly 100 ship telegraph stations. The Marconi | of Major the Hon. Walter Bagot. Their engincering chief (Mr. Bernard 
International Marine Communication C'o. (Ltd.) has shown an increase | Price) and his staff, together with all the members of the South Atrican 
of nearly 50 per cent. in its receipts and a final dividend of 5 per cent. has | headquarter staff, had rendered great service to the company, especially 
been declared. The company owns and operates 873 ship telegraph stations, | at the trying time of the strikes. - Through their loyalty, zeal and energy 
against 580 at the end of 1912, The Russian Company (La Sociéte Russe | they were enabled to maintain the supply of full demands of the mines 
de Télégraphes et du Telephones sans Fil) is making steady and satis- | during both periods of industrial unrest, although a large number of their 
factory progress. — It has declared a dividend for 1913 of 6 per cent. The | men joined the strikers-—not because they had any grievance against the 
Spanish Company (Compania Nasional de Telegrafia sin Hilos) in which company, but because of the pressure which was brought to bear on them. 
the Spanish & General Wireless Trust (Ltd.) have large interests, has not pressure which included the fear of personal violence. During the year 
made the progress expected. The receipts from their stations, although | they had ro report. with the greatest regret, that two members of their 
increasing. are not satisfactory. The terms of their concession have been | staff (Mr. J. H. Cawthra and Mr. N. L. Watt) met with their deaths from 
impaired by recent legislation, which it is considered entitles the company | accidental causes. 

to substantial compensation. The Betulander Automatic Telephone Co. 
was incorporated in 1913 to acquire from the company the rights and 
patents in connection with Mr. G. A. Betulander's automatic telephone 
system. The business is being rapidly developed and the directors are 
confident that it will show remunerative results, 

During the past year the company and its affiliated agents have entered 
into contracts and executed work for the Governments of the following 
countries: Great Britain, Dominion of Canada, Indian Empire, Union 
of South Africa, Bolivia, Brazil, Bulgaria, Chili, Greece, Italy, Norway, 
Portugal, Roumania, Russia, Servia, Spam, Turkey and United States of 
America. Improvements have been made in some of the types of field sta- 
tion apparatus, notably the lightest form of military apparatus, known as 
the Knapsack station, which has been entirely re-designed. The sales for 
1913 are more than double those of the previous year, and during the 
early part of 1914 important orders have been received from foreign 
Governments. Numerous additional patents, which are believed to be 
of great value, were taken out during the year. Rapid progress has been 
made in the development of wireless telephone apparatus, and the com- 
pany has recently introduced a practical and commercial set for moderate 
distances. Further important developments are. proceeding, and it is 
contemplated that apparatus will shortly be available for the trans- 
mission of speech over considerable distances. Marked progress has been 
made during the past year in the development of the wireless compass or 
direetion-finder, and fog and submarine signalling apparatus. An 
apparatus for use in lifeboats has also been recently introduced on the 
market, and is much appreciated by shipping companies, 


SOUTH AMERICAN LIGHT & POWER CO. (LTD.)—'The chairman (Mr 
T. Penn Gaskell, M.EC. E.) stated at the meeting last week that ther 
might have paid a 7 per cent. dividend instead of the 5 per cent, they 
were proposing to distribute, but they regarded it as more prudent to 


! If they were 
spared the troubles which had upset them in the past year, and if up to 
1916 the business of the company should continue as it appeared, then, 
80 far as the repayment of back dividends was concerned, he thought they 
could yo away with confidence that those would be earned and paid, and 
that they would continue to receive the full dividend of 6 per cent. In a 
business such as theirs, with the obligations which they had undertaken, 
it was impossible to say that their capital account was closed ; but in 
attempting to review the financial prosperity of the company during the 
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CITY NOTES. 


— 

MEMORANDA (July; 16).—Bank rate 3 per cent. (since Jan. 29, 1914). 
Price of silver, 25!d. per oz. Consols 753—75% for money; 751—151 for 
account. Consols Pay Day, Aug. 6. Stock and Shares Continuation 
Days, July 27 and Aug. 11. Ticket Days, July 28 and Aug. 12. Pay 
Days, July 29 and Aug. 13. Mining Shares Carry Over Day, July 24. 


ANGLO-AMERICAN TELEGRAPH CO. (LTD.)—The directors have de- 
clared an interim dividend for the quarter ended June 30 of 15s. per cent. 
on the ordinary stock, and £1. 10s. per cent. on the preferred stock (les 
tax), payable lst prox. 

BRITISH ELECTRIC TRACTION CO. (LTD.)—It is announced that the 
directors will allow three months for the consideration of their draft 
scheme for the reorganisation and reduction of the capital of the com- 
pany in order to ascertain what (if any) obiections to the scheme can be 
sustained, and they are willing to consider any criticisms from stock- 
holders and others who disclose their names. 

BROWN, BOVERI & CO. (LTD.j—For the year 1913 a dividend of 9 per 
cent. has been declared, against 8 per cent. in 1912. 

DIRECT UNITED STATES CABLE CO. (LTD..—l'he board have resolved 
to pay an interim dividend of 2s. per share (less tax), being at rate of 
$ per cent. per annum for the quarter ended June 30, 1914, such dividend 
to be payable on and after the 31st inst. 

SOUTHERN BRAZIL ELECTRIC CO. (LTD.)—During the week this cont- 


pany invited applications for £570,000 6 per cent. mortgage debentures 
at 98 per cent, 
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Messrs. J. B. Garnham & Sons, 132 Ups ieas 
essrs. J. B. Garnham ns, ^ t 
date July 15, the following as the salle Cons nade treet, London, E.C., quote under 


. ELECTRICAL COMPANIES’ SHARE LIST. - 
alu roo c pu ee 


ScRAP METALS. per lb. 
Mee M niece CEA 
id Drawn Copper Tubes ...... 9jd. | Antimony ............... : % | Divi- * RA 
Brazed Copper Tubes .......... 94d. d ‘corre £29 0 0 E NAME. Wed.. | per inen DIVIDEND 
His Sapa THOM ies o dans s d: ME OLD METALS. per ton M ee DS July 15 YIELDED. UE. 
eesocosevececccecccnen A ean ap Co E hu ESS GE sd. " = a i oa 
Rolled Brass «..+-+++++0+e0+e0s Jd. | Braziery Qe San ais ae Electricity Supply. 
Bism Sb .2ssvwsrevak entes $ à ean Scrap Brass.......... £40 0 0 10! 9/0 | Bournemouth & Pool £ s.d. 
Copper Wire ........ — Bid. | Old Lead, less 4lbs. cwt..... £1710 O | 10, 4/6 | Do. 4i parent Gus Piet diee] da Zio} | 415 $| Mar Sept 
Co per ton. | Hollow Pewter 2222222222 HS 8 Pl std |. Bo Sper Cent, Cum. Second Pref... IOF-M | 510 3| feb, Aug 
odd ai pd EELEE £77 O O | Black Pewter. ............. £70 0 O 5 6 Brompton & K ithe Cea rer RR e Jan, j 
English Lead. c-r seio E19 15 0| Gun Metal wooo nI o ol 53/ ton & Kensington Elec.Sup.Ord.. 84-94 |5 8 0| “Marah? 
M IS io ERE pris of SCRAP MEI , Southwark, London, S.E., quotes under date st. | 4% Central Elec.Sup.Co.4% Guar. Deb. Stck. 91 —94 | 13 o Mar, pt 
à | g Cross (W.End & Ci : i s une, 
dusdahun Cathie ceu de Qa hice | per ton. B 2A | De. M petat NE o re is 212 2) Feb, Aug 
Clean Mixed Brass .......- $40 0 Ol Tem ed less usual Draft) .. £18 0 O | St | 49] „Do. 4perCent. Deb. Stock (red.) .... 901—923 |4 4 & | Feb. Aug. 
Clean Copper.....ss.sccese $57 6-0] Old Ze ttem tes i 0 0| x^ Hd "Eee CLA dob Deb. Stock (red.) ....| 1001 —102} 4 8 : Jan, July 
Brazery Copper...:.1::2:.. £52 0 0| Hollow Pewier....:..:.::. £90 0 0| .5 3/9 | Chelsea Electric Suppl Od" orm Pret) AAAA 11 T| Jan, Ju 
oe lee oh cas wach eli ak Ga M | res Black Pewter ...;.. £60 0 O | St | 44% Do. 44 per Cent. Deb. Stock (red.) .:..| 95 —98 411 || „March : 
or strip), £60} Commercial Tinman's Solder. £75 3 Blowpipe SN cg Solder (in bar 3 "n Ci OKT EE DUI. GOES ist XE DN 89 —91 |4 18 1] | ^ne: Dec 
Sl SR c a MM c | mises] | ighting Ord. ..| 16 ~i7 |517 8 . 
——]|| 10 6/0 | Do. 6per Cent. Cum. Pref. ........ —14 | Feb, Aug 
ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS. |S ji Be: ineo D S Lu WB ile 111 Jae B 
a 1 % . r Cent. eb. Stock (red.) 98 —10 jaune, Dec 
ME d 3 Inc. dec. AGGREGATR. | 100 11/6 | Caven = Durham Elec. Power 5% Ist! l | 4 9 1 | Jan, July 
ended. : | UNES WO oee p purs . 9 — je 919 9 9-6 &e9 &« 9e 9 5.6.0 Wo dO | 97 —99 5 ; 
S s x ET Z4 LAY. 5 | (a) | Sg) Amcunt. [ne or dec. | 10 9/0 | County of London Elec. Supply Ord. wii S 11 —123 :5 3: Ej ; Jan. July z 
oa - = z ly aS, a A pA Cum. Bish siactestes 11 EU 413 9 dst an 
| | . 7 . per nt. oa *) Aes — | ar, t 
ning ey eam July : E. + 319| 5 9,988 |+ St. | 419, Do. Second Deb. Sek bie Air 99 Zio? 4 8 3 , Jan, July 
Ashton-under-Lyne...... Aem 472 + 3,141 | 26 |1,511,510 |+ 3 .. Edmundson’s Elec. Corp. Ord........... | — ; | May, Nov 
jen cenae Soa a | 35 Dr rs Au t $ 6% | ides ad xis Cum. Pref. inde uev] Sp 21g eph Ri. 
Bath Elche Tram ke) D 8 | 3 |^ i r Cent. Non-Cum. Pref. ...... | HW ki |l May, Nov 
Sled dici dice EE - 4c hà ate | 27 | 28333 |+ St. 4j9o tDo. 44 per Cent. Ist Mort. Deb. (red) 81 —8 |5 à 9| p 
Birmingham Corporation. | 11 | 13,00 IS | TEE is 5 4/0 | Folkestone Electricity Supply Co. Ord. .. 5—5} |6 7 0) Api” 
Fee | ~a AL 19007 | DABEI 1& | IELE fy St. 4}% Do. 4l Ist Deb. Stock (red.) ......... 93 —95 | 414 9 | April, Oct 
Bolten Carsoration i ae dp + 14; 15 29,89] |+ 5 5/0 Hove Electric Lighting Ord. ........... 81—9 I5 0 6 Feb. Aug 
SU Geel m iip mr IIS P aera E St 44% Isle of Wight E. L. & P. Co. Deb. Stock... 89 —91 | 419 o | ^Pril Oct - 
Bradfı ra Corporation ....| ^ .. dE = xia ud 2 n Ee m CELINE VI. arnat ^ pw S. o9 Feb, A 
Brich pos il i - ; Gent. TEC Pref. saci: vane ees 44— | POM 
DEUDA ba pa " T 1,2601 | + 73 | $15 16945 |+ St. | 4%, | Do. 4 per Cent. Deb. Stock (red.) .... 91 9 à % 5 | Jan, July 
Bristol Trams & Carriage |, 10! 4933 - 738 | 27 | 16849 |- St. | 46, | Kensington & Knetbg.Co.& Notting Hill ` | } os 
Burton Corporation..... 2 d 322| + 4- 141 |+ Co. (Joint Station) 4% Deb. Stock (red.)) 89 —92 |4 7 0| 
Bury Corporation . M. ux 22| c. 35| 15 4524 |+ St. | 449; T Kent Elec. Power Co. Irred. Deb. Stock..| 74 —78 | 514 6 | APril. Oct 
Calcutta Tramways Co. .. d 13 10/436 | +R3 382 E m 5 Yo ter a dA L8 ipli th d: 811 O| Mar Sept 
yc dian s A | » WL] 18/4 9 | 28 |" 3338 [+ St] 4% | Do. 4per Gent. tet Mort Deb. 210i "C |a E O [Mar Set ` 
a E gal usb cb RED TY ar 1 5 2/6 | Metropolitan Electric Supply Ord; .... yg (6 4 1| Jan, July 
Oir k South Londen RE 7^ t 4655 | + 157] 28 | 139995 |— 5| 2/3 | Do 4jperCent.Cum.Pref;.........| 4—4} | 5 0 o | April, Oct 
tah cache vu E | Mo n e - 3109| 28 | 75448 |- St. | 44%) Do. Hi per Cent. Deb, Stock Ist Mort..| 96 —99 | 413 9 | Jan July 
el chal el cw. 4 I4|- 527 278 |+ St. | 3)9,| Do. 34 per Cent. Mort. Deb. Stock(red.) 82 —84 |4 1 &| June, Dec 
ios oo cie AM add. " 1991 | + 161| 13 | 24780 + St. 44% | Newcastle & District E. L. 44 Mt. Db. St. 83 —87 | 5 3 Jan, July . 
po ous oe MD] dos x Jer |, Is 1.087 |+ SE | 69; | Do. 2nd Mort. Deb. ............ 12 97—100|6 0 9 | Jam July 
Dublin & Lucan Railway .| | 10 mal — 5 E; SMS. E a. j^ geo eR HM ADAE ey 
ublin United .......... ni R3 T es nt. Pref... eee evo nene -— 3-7 Io 
v inb ccn ete D TE + 404| 27 | 158017 |— St.| 44% Do. 44 per Cent. Ist Mort. Deb. ...... 98 —101 | 4 5 ur 
East Ham Council ....... 2 d ere Te 32] 38 10.500 |+ St. | 29/7, Do. Spercent.2nd Mort. Deb. Stock..| 100 —103 | 4 17 1 | Feb» Aug 
emis : N| tag) alal | Hs [£ She | 190 3% | Ngrin Mew Elec, Fover Sup. Ser. 99 —=103 418 1 Man Sen 
Mor e eats 25 4,537 |+ fe UML, FTET, Bb cessere os 108 —110 4 
rn siendo tn io ” H T 385 | + 15 5402 |+ 10 6/0 | Notting Hill E. L. Co. 6% Non.Cum.Pref.. 9}—10} 2 17 1 April, Oct 
ioris mdp E ,653 | + 2435| t6 | 129,485 |+ 5 4/0 | Oxford Electric Ord ... c+... cess cess, 1-5 5 5i ge 
GhutaterCor onu o. AI o mola 28 3,476 |— 5 2/6 | Do. Sper Cent. Cum. Pref. .......... 4-5 | 415 o | y Mereh 
tHalifax Corporation ... " 7 j + 27 1 340 |+ 5| 7/0 t. James' & Pall Mall Elec. Ord......... 9-3] 6 60 Mar, Sept 
Hata Eee Tamen 2 m Geka Mop 0] Se lS 5 3/6 | Do. 7 perCent. Pref... eee 6i—7+ |416 &| Eb Aue 
USE Kong. eee " exui a fs St, | 34%) coo joe ber Cent. Deb. Stock (red) ....| 82 —85 | 4 2 4 TAN 
Huddersfield Corpn.....: Fa d ‘ i 4/43 Pu ndon Electric Supply Ord. ..... 2134 |7 10 Jan, July 
tema ^ M| 2469] + “343! 15 | 35739 |+ St. 5% | Do. 5 per Cent. Ist Mort. Stock (red.) | 98 —101 | 419 o  ^Pri 
ld DistrictCoundl.. | a 3,229 | + 101] 15 47,510 |+ 1| .. uth Metro. Elec. Lt. & Power Co. Ord.. i— 1 AM ee 
Ilkeston District Council s UH 621 | + 161] 14 8,012 |+ 4 O/ey |. Do. 7perCent. istPref........ eee 14—1% 15 70 Feb, Aue 
Ipswich Corporation .... P odd 133 | — 3| 14 1,922 |4- St. | 44% Ey 44 Ist Deb. Stock (red.) ......... 97 —100 | 410 9 id Aug 
Isle of ThanetCo......... fs 11 1 IT 38 | 15 7,211 |+ 3 “2 ^ Electric Supply Ord. .......... Ê— h n pril, Oct 
ilmarnockCorporation..|  , |l 935} +  20| 15 19,537 |+ S 5% | Do BNAFCHE PINE iesus iet. 2-4 18 4&9 rot 
Frye doas » HJ Qua 1| 8 1440 |— St. | 44%| Do. 4i per Cent. Ist Mort. Deb. .....- 84 —87 [5 3 5| APh Oct 
Lancashire fag Co «| » 2| 2255|- 618) 27 | S5zo07 |+ St | 5% | Uxbridge & District E.S. Co. 5% Deb. St| 100 —104 | 4 16 3 | ^Prll, Oct 
edes soie ide “a: 1,704 | + 120] 27 44,0023 |+ l yn wie Heat & Gas Elec. Gen. Stations .. im 6 8 0i May. , 
Lele Graton | » 1| 8916] + 666 15 | 120,610 |+ 5 Westminster Elec. Sup. Ord... ........- 8i—8£ | 512 9 | wer Aue 
tri et) d 3,061 | + 255| 28 | 80,635 |+ 5| 2/3 . 44 per Cent. Cum. Pref... ........ 4—54 |4 6 7| Jan: Sept 
HncolnCorporaton .....|  " uda MB REL 2e Electric Railways and Tramways. = prd 
Iverpool Corporation... "wl des i T T . 
Liverpool Overhe J| » 14,537 | + 786 | |27 | 347,871 |+ 1| .. | Bath Electric Trams. Pref. Ord. ........ À— T 
Landudno&co Load Riv | ,» 12; 174 | — 638) $27 | 47984 |+ || gl . SperCent. Cum. Pref. .........: BF leis 
ynBayR 10 5 St. 44%) Do O | Jan, Jul 
London County Council ..| ” aon »" E] 2 ZU» pe 53 St 1% E 44 Ist Mort. Deb. Stock (red.) cl 70 —75 |6 0. O | April Ox 
London Elec. Ry. Co. .. w 411242951 kane | 22 E run iol 4^ B HAE Des ONU a d Ist Deb. St. pres 54 6|. uw 
ndon United..........| 7” m 420 |+ n IUE EREE REN de. ; 
LowstoftCorparatin . |» 710| 6287 | + 216| 28 | 170,535 |+ a 4% M. es emt. «— ; ol = 510 4| Feb Aug 
eo. . a n A R | 476 Dt. D6b&. a —102 |3 18 6 E. | 
Maldstone «see sees eee à S : : St .. | BritishElectricTraction69 | hes Feb, Aug 
ny ai Pera Ron. » 11} 18830! + 774| 15 | 267,496 |+- St.'.. | Do. Def Ord. St. Er penna lo —12 :: June, Dec 
Metropolitan Dist. Rly.) ” | | ESI —  390| 28 | 62689 |— = | 6% re 6 per Cent. Cum. Pref. .......... | 85 —89 |6 14 I1 | Feb, Aug 
Met. Elec. Tramways .. » ,054 | + 38 |. 28 368,497 |+ S | 70/2 . 7perCent. Non. Cum. Pref....... 54 —57 | 8.30 3 
etropolitan Railway || ” 10; 9,939| + 80| 28 | 253,051 |+ ox 5%, Do. SperCent. Perpetual Debs......., 91 —93 |5 7 6 | April, Oct 
n Corporation ~ ; nd : y v : SE 44 %| Do. 4 perCent..2nd Deb. Stock...... | 76 —79 | 5 13 11 | May 'Nov 
weastle-on-Tyne Cor Xs TES || 219 ] as 23 | 1114 3217 |+ ze 3 d Central London Ordinary Stock ........ | 52 —62 |417 0| Feb, pede 
Newport uis P at Oo Ul cas 1j 5357 | + 799| §14 | 79980 |+ St 405 Do. Gtd. Assented Ord. Stock........| 82 —84 | 415 0 E. 
Northampton Corporation| ^ "' 11 878] + 106, 15 11,606 |+ St | 4% | ,Do. 4 per Cent. Pref. Stock.......... 68 —73 510 O | Feb, Aug 
Oldham Corporation . » 10 606 | + - 30 | I4 8,783 |+ St | 43% ID, RE ORY Cent. Proh Luicorei e sors 102 —104 | 4- 6 6 s. 
Perth (N.B.) Co | » 12| 2403|— 223| 16 | 36987 |+ t.| 4% | Do. Gtd. Assented Pref. Ord. Stock ..| 84 —86 |413 0 
rth (W.A.) ER Thane is xi — ia ne St. 25 an pond re) ee ee —45 14 90 Feb 
indue É D s E s | ; . Assented Df. Ord. Stock ....| 80 —82 |417 6 Pa 
Da Garn raon , 4| 285 |--  €0| i4 | 33767 100. 45 tDo. 4 per Cent. Debs. .......... sist] 95 —92 |4 2 6| Feb, Aug 
Rotherham Corporation. | ” 8 312| — 233) 15 13,544 |+ 5% | City & South London Rly. 5 per Cent. | | 
rd Corporation... ee oe 8 1,043 + 78 14 14,406 + 717 St. 5o erts i 95 —97 | 5 3 0 Fb, Aug 
Sr ee Ts 13 5,501 = 718 | 15 79,431 Jd 1,098 St | Eb, | Do. iren eos] utto] o] n 3 M ie E : : Feb, Aug 
rporation..... . is -- mM B 2s o © MZUI) «cec eret tÀ 9 | x Feb, Au 
igapore Trams nets o» 12] 7,975 | + 456 | $16 | 124,115 [+ 6,649 zh "ta m Ee E yang ea Seaver d Bc | I2 Feb, Ang 
e polita My . LP LL .. .. LED i o ^ 4 ^i Py e Mis dis ias E May, No ' 
uthampton pneu 5» 10] 2,166) 4 287| 28 30397 |+ 7,862 | ux A Hastings X District Eles. Trams Ord... .. T | " Mar Sept 
Southend Corporation. . "m 8 1,386 | 4- 32 14 19,656 |+ 1,207 10 48 T n. ITE Cnt Cum. Pret... ves à —ty !8 7 0 April, Oct 
Stlyb dee Hyde c. Jt E i i + 215 i5 ].35004. 14. 2,652 10 Hi lar Bia ia Lo a aS eii Axe | P " 9 8 Mar Sept 
r d Co x . ys d $15 11,991 4 | /o ( . be SN. TOI... ccvccecvcscoce | lás; Se t 
Sunderland TAE ar n wd dé de E2710 [3b* 2051 15 22515 |+ 1,394 s HAC Au e per Cent. Dates exa sac itg << 73 —75 | 5 19 I1 jan. us 
donCorporatinn | A 8 599 | + 60 | 36 21,048 |+ 1,843 || s 2 2v Thanet z T. & Lt. 5 per Cent. Pref..| _2 —2ł i 2 5-2 ar, t 
Tyneside Tram Co a 8 196 | + 26 014.] 255 be 260 | "E V^ o. 4 per Cent. Deb. Stock .......... | 741—706 |5 5 3| Jan. July 
aloy CO ed ree) x eps 571 | + 66 2 | 638 |+ 9 (| 10, 6/6 Lanarkshire Tramways......... eee 9j—10d |5 17 0 | Feb, Aug 
Walsall Corpor d vos ^ E 1,442 | — 28 | $15 19.607 |+ 1,432 St. 5% | Lancs Utd. Trams 5%Prior Lien Deb.Stk. 844—863 | S15 7 | Jan, July 
erring ato a rei | 3 648| 4 35! 28 | 17414 |x 418 | c19| 1/9 | London Electric Ry. Ord. St. ....-.--.- 14—14 y * 
West Ham Las Pd = Jr e | , hi B | HA ES. = sa we gr D: SOE sueco a = | f 8 11 
ol wes gs 9 2, APR ra 5 . / o. 4perCent. Pref............ eee | E Padi P s 
Yorkshire WP on Coren. «| E- r5. | H I 114 | 4,752 |+ ane || St. | 445 | London United Trams 4% Ist Mt.Db. St.| 54 —58 | 6 17 11 | Jan, July 
VIC Slt Su. — 5 745 1465 ! — e + St. | 4% | Mersey Perp Deb  .......... eee (2B BE CNN ] 
(a) These comparisons are with the corresponding perio fast pna 9 partly eio 1.124 | St | 44%| Metropolitan Elec. Trams 44% Deb Stock| 84 —87 |5 3 6 jede 
ncludes omnibuses, 1 Min RUMOR period last year. —* Partly electrical. li St.| 5% | Do. SperCent. Db. Stock. .....-..-- 851—884 | 5 12 6 : l 
Baci E PE d $ Minus 3 days. | Plus 3days. || St. | 1#%| Metropolitan Railway Consolidated ..... 40h—414 | 4 5 3| Feb, Aue 
H ELECTRICAL FEDERATION The i m St | 24%] Do. Surplus Lands Stocks. ... .....-* 62 —64 |4 6 O| Feb, Aug 
À affic receipts on the tramways and railways] St. | 3$%! Do. 3ł per Cent. Preference.......... 82 —34 |4 3 6 | Feb, Aug’ 
4 é 3 Feb. Aue. 


St. | 3#%' Do. 3} per Cent. "' A" Preference ....' 79 —8l 


OWned by the companies ; 
July 3 we panies included in the British Electrical Federation for the week ended, 
* No allowance has b-«n mad- for accrued interest or redemption. f Ex Dívideno, 


re £45,601 
(Increase £1,079). The omnibus receipts were £18,023 (increase 


2°). Upon such 
increase for the week ^ aa as were working both iast year and this year the 
4 | 
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St. Motor Jing ——— tg dE 4 6 $ Amer. Tele; Marone legh. Cap. St. . 121 —125 é $ % 
P y. nve er. ie p e Dp. XXE à ee 
St. He Do. 3j per Cent. p ture Stock . 86 —88 | 3 19 6 Do. Coll. Trust 81004 per Gent Bà Bds| 901 —94 | 4$ 5 O Jan, July 
St. | {De 3} per Cent. “ A ” Deb. Stock ...., 85 —87 |4 0 6 ‘Coy Baie e Bde 99 —102 | 318: 6| ^^. 
St. politan D District Railway Ord. es.) 296--25l Anglo-Portug'se Tél. EA Te MC Db. Stk. 102 —104 | 4 16 O | Mar, Sept 
St. "i "Do. Ren M QE ie 83 —86 |5 4 6 Chili Telephone ............. crece 7 5 7 6|: Augs 
St. | 34%| Do. Assented Ext. Pref. (Int. Guar. by Cuban Telephone 5% Ist Mt. Con. Bds...| 87 z3, $11 6 ss 
| | Und. Elec. Rlys. Co. of London, Ltd.) 74 —76 |412 0 ug Mohte video Mie phono Ord: eios RE — 6 710 Nov. 
St 3% | Do. 3 per Cent. Consoltd. Rent-charge 69 —71 |446 Do. Spr Cent. Pref............ LL su. | Ai (6 8 9| May, Nov 
St | 4 | Do. 4 per Cent. Midland Rent-charge. . 96 —98 |4 1 0 l New Msi Telephone Co. Ist&Gen.Mt.Bás, 1 —1018/(4 8 6, ,, 
Sti4 Do. Guar. Stock 4perCent.......... 83 —86 | 413 0 Sep Orientali 22:5. oder coser ined | 25,—25 | 4 7 10 | Agi, Oct 
X | po Vis ra Deb Stock ... e i i : " ^ qan, ] 34 A "o per Gent. Gum Pr Pare ER E 14—1 HE April, Oct 
i a per n . © Peaenveecs, an, uy 9» ania : è 
dd | Potteries ectric Traction Ord. .... i cada AIR 8 14 O | April, Oct Telph. Co.« VERDURE CDU. Stc tre). i: 97 —99 |4 10 11 e uly 
1, 0/6 DS 5 per Cent. Cum. Pref. f igs—14 | 711 O| Feb, Aug United River Sul qa V s Vi 64 6 0 9 'J 
St. , n "LES Tran Deb. Stock ......... 81—84 | 5 6 0 May, Nov 410 11 | June, 
St.) 4 ES c. Trams & Ltg. 4 per Cent. qued 410 0| Jan July 
Mq $ an, July 
T m Under Shies. Rys. Lon, Shares S bbs de soe - " — jit eni FATTO S 
e 44 per Cen NOS ssesessesooe = n. Investment 6 Pref. 44—4} = 
| 6 *| po Do. oe om a: Deb. Rd. St... 116 —118 |5 1 9 Globe Telegraph & Trust an ere u —|5 4 0° Pus july 
be ! Cent, In. Bds. (with Coup. 13) 8? —90 | 613 6 June, Dec Do. 6 per Cent, Pref Lour Lin 124—134 |411 6 phu 
ol oria NR. Elec Trams, Ord. .... i [ejò o| March Submarine Cables Trust (Cert) ........| 122 — 139 | 4 12 4 pour: 
Do. 6 per Cent. Cum i . 
E 44% Do. 4¢ saisis Ist Debs. .......... —87 |53 6 Jan, July Colonial and Foreign Electric 
| E Manufactur ing, ^ #—# | 812 0 Railways, Tramways, &c. 
1 1/44 tAron Electricity Meter Ord CERERE] @veove a 2 2 0 @e Anglo- ntine 5° Cum. lat Pref. —5 5.00 April, Oct 
iD pA ies rg Cant Sang P Pref. ........ gt 3 : 140 April, Oct ne rau ie 9% cum Pre je qoin den na fr 
. E] LIN LET . el ee 
.1 om Automatic Telephone ne Mfg. Co. Ord. 5 E e 1 Dc 4 Deb Siok e KR ARIA ON seses) 90 —92 H 7 " une, 
1,0/7; | Do. 6per Cent: Cm. Pf. ............ = " Sgt hee oria d drin | x 
15i Babcock & Wilcox Ord. os MAE BMIBSEIL.T SEM AE Stock oases 4152 | ha day 
l **990v90602406€9095262626682a22*e6922: | ee 9 
1| AES British Aluminium Or Ord. eese Hold | 414 3 March rebar Enc ime lovee dn e. ent dam E. UU 
1 1 per hy "3 pil  |[.4,9,49.| m" VET NR V. TOR e. ttn um » 
100 5% DS 5 per Cent Prior Lien Dbs. Rd.. i 95'—98 2 2 3 in ay British Columbia EE Rly Df. x lo —L19 159 io a 
. en. ot. IXKed. e.c toten, * = "oe 1 St.) 6% | Do. Pref. Ord. Stock................ — 2 3° E 
| 7id.| British Elec. Transformer 6% C - „4 1618 O| Mar, Sept DS. be ee =e Tee Stock ` =| 2| 1024—1054 ot 0 m M 
5.9 British Insulated & Helsby d od . IÇ xf dus : uly, Feb Do. per Cent. Ist Mort Dis. severe 98 —101'| 4 9 0 April “Oct 
5, 3/0 Do. 6perCent. Pref................. a ub 412 4| jan july tDo. ancouver Power Debs. t 92 —96 |412 0| Jan, July 
St. 7o! Do. 4% per Cent. ae. Mort Deb. pee tol dn 4 16 2 an, July Perp. Con. Deb. St. ........ 95 —98 |4 6 9 P s 
St i5 Do. 5 Per Cent. Mo Mic CS ros d my 513 0 e Bue ds yres-Lacroze Trams lst Mt. Db..| 99 —101 | 419 0 | Mar, Sept 
St. | 44%! British Thoms’ n-Houst'n 44% Y MtDb. 9 4 15 -9 | Mar, Sept tek D , j T 8 0 0| Feb; Aug 
2| 2/0 | British Westinghouse 10 per Cent. Pref... H-H |S 6 5| Feb, Aug Caleta Tramways it i3 YI 075 89 9| Fe Aue 
Ge | Do doeet Mort Dots o. me 15 3 3| Jas Ju Sper Cent um Prof cesses] sich | 412-6) Jan: July 
St. 4 per n o ck 2 Wa 4 -— an, uly e*cscíeí9£(6 pu | i 
St | 5% | Brush Elec. Eng. Co. Prior Lien Deb. Stk. 80 —85 |517 8^ ;, Cape E ene lat Deb S od (red) ...... 96101 | 6 2 3 | Jan, Juy 
St. Do. 44% Perp. Ist Deb. Stk. ........ $2 —S7 | 718 O | Mar, Sept | 1| 1/0 | zape Electric Iram Shares ............ 4 9 0| FMyAN 
St. 4 Do. Perpetual 2nd Deb. Stock ere 29 —33 |1312 9 jan, July 3 19 10 "Dec 
5 10/0 | Callender's Cable Con. Ord. ....... ess 11—12} | 6 3 0 | Jan, July | St} 4% | Do. ber Cent. Deb. Stock .......... $5 0 br NS 
5 2/6 | Do. r Cent. Cum Oel. ic POPE Sa. 5—5b | 415 3 jan, july ue ay, 
St. | 44%) Do. Af per Cent. lt 1st Mort. Debs. (red) 97 —100 | 4 10 0 | Nov, May 5 5 0| Feb, Aug 
1) 1/0 | Castner liner AlkaliCo. ............ 2h— 8 9 0| May, Nov Pia! cus | pese M ROSA Test atestesssocens mie 
St. Do. 44 per Cent. Ist Mort. Deb. (red.). 104 —107 | 4 4 0 | Feb, Aug n 5 14 0 | June; Dec 
lj 4 tConsolidated ElectricalCo. Ord. ........ Han 710 0 De 1.. | Kalgoorlie Elec Trams Sh 75 7s E B Ma 
1 . | Consolidated Signal Co. .............. | ~—} 13 6 8 April. Oct KU E uec m E eR AK TL E EPA 5 Í? 11 | Jan, july 
110/73 | Do. 6perCent.Pref............ se bs—aà |714 0 | April, Oct | ] pr 
«| 596 Crompton &, Co. 5 per Cent. Ist Mort. e Aarls s al T 
r " *.6960960092924*50»096€0806 . ee Do. 6 r Cent. Cum. Pref. MED 1 =f 4 16 0 am^ uly 
i o$ Dee n Gan EE Pref. .... 00. » g i7 i St Po é per Cant. Reg. TA Debs. ....| 921—974 : ú : le. ET 
S s. | Edison Swan United A^ Si) 3 pd. uM cm NE es Do. S% Deb Stck ca riii 99 0 | 419 0 | fa Jd 
5 PE Do. (£5 paid ) Corer serene sceserace: 1 aH 6 T 2 eb, Aug o 6 7 5 ln. jay 
St. 4 Do 4 per Cent. Mort. Deb. Stock (red.) 57 —6 l une, Dec Manila Elec. Ry. $1,000 Gola “ieee 419 0 , 
St. | 5 Do. SperCent. 2nd Deb. Stock ...... | 6l ~6 eu E ar, Sept Mexico Trams. Co. Com e 4122 FM, 
Von eerte cum D oun Meme rb E Jan, ful Do. Gen. Con. Ist Mrt, LS Gold Bds...| 80 —84 $06 Mar, Sept 
po: **9.2099920€ , y ` ; y 
St. | 4 per Cent. Perp. Ist Mort. Debs..., 75 —78 | 5 2 6| Jan, July | 100, 6% | Do. 6% SOyr. Mort. Bds............. i ad 
10) 6 General lectric 6% Cum, Pref. ........ a 104—104 | 5 10 4 | June, Dec Montreal S Ry, Seng Å ) d 4 9 1|Feb, Aug 
St.| 4 4 per Cent. lst Mort. Deb. St. . 88 is 6.9 r ar, Sept Do. do. (Nos. 1 ako. one 4to il... 
5 Henley's Tele. Works Ord. ..........-. ie 144—15i ie: Feb, Aug Rangoon Elec. T & Supply Co. 65] Mo 
5 . 4pperCent. Pref, «-. e eC c 4 8 eb, Aug cum, Piz. rav osa a : 5.9 0| Jan, July 
St. | Do. 4j per Cent. let Mort. Deb. Stock . | 996—1014 9 | June, Dec Ff Lu] nA Pea Nt SÁÀ 413 9| Jen: July 
10 ie India Rubee aut Feri, Bes Works Ord.. | 2 : 0 : eb, Aug P. Co. : N 
10, 5/0 | Do. SperCent. Cum. Pref. .......... T Do: Fu Cold Bonde .. 5 00 ne s'i 6 i 
Do. 4 per Cent. Debs. (red.).......... | 97 —100 | 4 O O | April, Oct | ..| 5% | Do. 30yr. Gold Bonds .............. 
IM 9. i National Elec Construction Co. euss. (bd 7 April Do. 50 yr. Mt. Bnds................ dig Ju 2e 
I ss Fichardon Mr d ath & Co., Ltd., Ord . =} oe ae ve D>, ODE ien 4 i9 0| Sune, Dec 
l ss Mp etur dr rp CC EM | 3s i3 t Do. s eee Deb. Stock 419 0| ^ .. 
. Ce t Per] P Deb. SEES $5 —58 713 ? Jan, July Š per 
St Sig Sin ples Conduit 6 per vent. Cum. Pref.. gu 600 vi Toronto Ry. Co. 1st Mt. 48% Ster, Bnds.. 4 11 0| Feb, Aug 
12 a Talesra Con. & Mainten. ......essos. 3 y : 2 i6 Mar, July i 
100 s Cent. Deb. "Bonds (1909): 9 i-i 6o 9 Jan, July an 
i ije Vickers, Ltda Ora, man birna DECR [S A oz 511 6| Mar, Sept 
St.| 5 Do 5 per Cent. non-Cum. Preferred ..' 104 —107 | 4 13 5 --  ]st.|59;| Do. 5% Deb.Stk.................-. 415 1|. e 
St.| 4 Do. 4 per Cent. ist Mort. Db. Sk. (red.). 1 9 Jue Dec TA OVES § 2 O}1 ts. J 
100 Do. 4} per Cent. 2nd Mort. Deb. (red.).' 103 —105 5 9| June, Dec Do. : 4 12 6} Jan, July 
100 5 Do. 5 per Cent. 3rd Mort. Debs. Scrpi . | 1034—1053 : 14 9 m 419 01, +. nt 
10} 12%|tJ. C. White & Co. 6% Cum. Pref. _...... 1518.09 $18 0.| Apl, 0: 
St.| £4 | WI M Robinson B 494 Cum. Pref. St, 38 210 8|. .. 5% Cum. Pre. ......... eere. 41 3|. .. 
St | 4% | Do. 4perCent Ist Mort. Deb. St. .... 63 —67 19 0 | May, Nov 512 4| .. 
MTM: ees 71S 04. © 
10! 9/0 | Amazon Telegraph ....... nene P 7 4 O | June, Dec | 100} $3; | Do. 7% Cm. Pf. Stock .............. $ 14 0 ae 
100| 5 Do. Sper aee (ek, —— a | 95 —9 9 is o | Jan, July TT Jun; July 
St. | 1 tAnglo- neta Tee — DE : ta : EMY AEN dd d a Rad ed as 1108 f a 
St. | 30/0 | tDo. eferted oco ves eredi axe 244—230 e 7 9| E MP Ae 527 E 
Deferred |... My,AgN | St. | f3 | Do. 6% Pref. St. (Cum.) ....... HE 
St po Comerclal Cable 4 per Cent. Deb. Stk.. . 84—8 e O | Jn.Ap,Jy,0 [XT meo He ? ro 
10! 6 Cuba Submarine Ord. ........ eese (0460 |837 9 eb, Aug Elec Suppl, Co. of bee gt a Peat se 
10; 10 Do. Preference 10 per Cent........... Ax S00 Feb, Aug B Mob b. St pe s 3 1| Jan, Juy 
5.2 Direct Spanish Ord | ............ eee - "I ie 9 0 April, Oct oec pos Sate To vat RS 03 s 
5| 5/0 | Do. lOperCent. Cum. Pref........... | a eas e April, Oct kaan Ee Bie NODE I. ou à * Nov 
10| 2/0 | Direct United States Cable ...........- B 109: L4:19. 6 Ja, Ap,]y,O DO CO ONPE OPE eee : ee Ot 
100| 44%| Direct West India Cable 44% Rg. Db. td) 8 — une, Dec | 1/0/4$| Do. 6perCent. Cum. Pref. .......... o9 
St. | 25/0 |fEastern Ordinary ..... «enn nnm e us | : 2 0 | Ja,My,Jy,O 4 a T 
St. | 17/6 | fDo- 34 per Cent, Pref. Stock. >... ~. oie. | 2 | JaMy,Jy,O | ..| 5% | Do. 30yr.5% Gold Bnds. .......... 
Hf De ater Cent Mort Deb. Stk (red). 951—974 (4 2 0| May Nov | 5 °° | Madras ES Corp Orb rei oe 
ae 2/6 tBasiem KÜAnSIOD can es res dESEQE ICE P. 122—136 | 5 6 6 | Ja Àp,Jy,O | St. | 10%| Melbourne E.S. Co. Cons. Ord. St. ...... 5.1 $ 3 
St.| 40 | Do. r Cent. Deb. Stock .......... 96 —98 |4 1 8| Feb, Aug | 5) 3/6 | Do. 7% IstCum. Pref............... 5 12 
10; 5/0 | G.N. (of Copenhagen) with coup. No.5.. 314—336 | 519 5 | Jan, july Miu 414 4|: 
25| 52/6 cd Condesa > E : E : Ja Ab iro. kL Gold Bona s. as 7 210| 
es 34 gp heey aa Nue Diode | 67 —72 |511 1 |Ja,Ap, Jy, Mexican bt a Power Go on St. terass ee 
1 Marconi's Wireless Teleg. oM 2—2} |9 8 0 April Do. 7% Cum. Pref. St. $ 411 6 
1 aa Do. Nos. 1 000,001 — 1,250,000 ase n | 1d —zh ee d. g 3 6 l 
1)3/4¢ | Do. 7 tent Partipg. Préf. revu l&—lt 870 EN 464 
100) 4% Pacific & Europ'n Tel. 4% Guar. Dbs. (red) 95 —97 4 2 6 | June, Dec 4 4 0 d 
2$ .. | WestCoastof America ..... «eee —1i | $11 0 May wp 
2A 49, | Do. 4perCent.Debs. .....- se | 96 —99 | 4 1 0 | Jan, July 4 i9]: Agri 
10| 1/0 | West India & Panama ......+..... aas lił—l} 868 ay, Nov 516 '0 ae ur 
10| 6/0 | Do. 6perCent. Ist Pref. ............ 8[—91 | 6 9 9 | May, Nov [419 0, q% 
10| 6/0 Do. 6% 2nd Pref. ............ eee 8—8} | 6 16 3 | May, Nov 4-7 1 er 
100 5% Do. Sper Cent. Debs. ...... eese 98 —101 | 419 0 Jan, July DUB. . ee ccoees EE D VE 
Western Telegra ph o**90609»929090*96 131—131 5 l 6 r,Ju, " ad oe Mt. Db. St. oe 100 4 i a MU ul 
d t | 4%, Do. 4 r Cent. Deb. Stock (red.) es 997-376 | 4 2 0 | June, Dec Toronto Co. 44% Db. St. ......«. [A LE Vs p 
$/' Western Union Teleg. Fdg. & R.E. Bnd..| 95 —100 |4 10 0 is 1 Victoria Falls Power Go. Pree Se Neeaeees ee df ] 
* No allowance has been mado for accrued interest orcedemptioa 
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A National Electrical Proving House. 

A FORTNIGHT ago we published a letter from Mr. Dana 
PIERCE in regard to the tests carried out by Underwriters’ 
Laboratories of Chicago for certifying that electrical 
apparatus by manufacturers complies with the requirements 
of the Chicago Board of Underwriters. This week we 
publish a letter by Mr. C. H. WoRDINGHAM, written last year 
to the Institution of Electrical Engineers, upon the desir- 
ability of having a similar institution in this country. We 
must say that we are practically in full agreement with all 
that Mr. WonpiNGHAM says. The subject naturally falls 
into several groups. First, there is the question whether 
such an institution should test merely the type of appa- 
ratus or product, or whether individual testing should be 
undertaken. We agree with Mr. WorDINGHAM that the 
latter is practically impossible. The labour involved would 
be enormous, and for most purposes engineers are willing 
to accept a certificate that a certain type of manufactured 
article fulfils certain requirements. If they desired to go 
further in any particular case they would no doubt be 
willing to submit individual samples for approval. Gener- 
ally speaking, however, the former test would give them 
all that is desired. 


— ' ani 


THEN there is the question whether the suggested English 
institution should be essentially English or pract ically a 
branch of that of Chicago. We certainly feel that it should 


be essentially English, and that it should test to require- 


ments set up by the Institution of Electrical Engineers, 
the Engineering Standards Committee and other bodies ; it 
should make no attemp* to set up standards of its own. 
There would be no objection, of course, to apparatus being 
tested to the requirements of the Chicago Board of Under- 


writers in eddition to other tests, but the standard should be. 
essentially English. Lastly, there is the large, and always: 


vital, question of finance. A body of this kind could not be 


set up without incurring a good deal of expense, and there. 


is always the difficulty of raising money for such a purpose, 
even if the National Physical Laboratory were used, as 
we have suggested, to form a branch for such work. 
The only natural suggestion of a simple kind is that those 
who benefit should pay for the work. Obviously the benefit 
would be chiefly in the direction of manufacturers who 
export apparatus, and therefore it seems to us that the 
manufacturers should move in the matter. Originally the 
suggestion was made by Mr. WonpiNaHAM with the idea 
that the late Industrial Committee of the Institution should 
deal with it. Whether the Council of the Institution feel 
tha they can take some action in the matter we do not 
know; we do not see why they should not, though in all 
probability it is a question which concerns the British 
Electrical and Allied Manufacturers’ Association more 
vitally than any other body. That, however, is no reason 
why the Institution should not take the initiative in the 
matter. | 


— 
Tramway Somnolence. 

To those who desire the development of the electric 
tramways of this country along progressive lines the pro- 
ceedings at the sixth annual congress of the Tramways and 
Light Railways Association last week must have been rather 
a surprise, and also, we think, not a little disappointing. 
As we briefly reported in our last week's issue, the authors 
of the Papers read were concerncd either with the purely 
engineering side of tramway work, or with describing details 
of schemes which they had carried out, orin whose operation 
they were interested. There was evident little or none of 
that discontent (divine or otherwise) with present condi- 
tions which so often leads to progress. And this attitude is 
all the more surprising seeing that during the past few vears 
tramway men have found their lot anything but a happy 
one, and that none oí the disabilities under which they work 
It would almost seem as if they 


have yet been removed. | 
This dormouse-like attitude 


had grown tired of agitation. 


| 
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would be a mistake in any business, bat it is doubly a mis- - 
take in the tramway industry, an irdustry whose very 
existence is being severely threatened by a form of compe- 
tition which possesses at least'one concomitant of success, 
namely, enterprise. 
way authorities in trouble., On the contrary, we wish them 
every success, but if they are to attain that goal they 
must be prepared to advance along modern lines and, if 


necessary, in a different direction from that towards which 
they are at present facing. 


=n 


Tramways and Rate Relief. 


WE refer to one of the engineering Papers presented at the 
Congress in our Leading Article. While this Paper gave rise 
to the most animated discussion, a good deal that was in- 
teresting appeared during the consideration of the other 
Papers. At the recent meeting of the Incorporated 
Municipal Electrical Association at Birmingham the remark 
which was, perhaps, greeted with the loudest applause: was 
the one which protested against the electricity undertaking 
being made a “ milch cow " for the rates. 
tinction to this it seemed to be generally felt in Newcastle 
that it was only right and proper that the tramway under- 
taking should make profits and hand them over for the use 
of the ratepayers generally, excepting only that adequate 
provision forthe financial stability of the undertaking should 
first be ensured. These two opposite attitudes are in- 
teresting and are worthy of consideration from many vary- 
ing points of view, psychological, sociological and financial. 
We shall not attempt to deal with these, but may, perhaps, 


be allowed to say a few words on the general aspect of the 
question. 


Lc d 


As is well known, it is our opinion that a municipally- 
owned electricity supply undertaking should have, when all 
proper provision has been made for reserve, as small a sur- 
plus as possible at the end of each year's working. This 
result should be obtained by reducing the price per unit 
charged for the commodity as and when this becomes 
necessary or advisable. We object most strongly to other 
municipal enterprises being subsidised by the electricity 
undertaking at the expense of the electricity consumers. 
The case of the tramway undertaking is obviously some- 
what different. It is less easy to adjust the fares in accor- 
dance with the increased prosperity of the undertaking and 
the case is further complicated, ethically at least, by the 
fact that the tramways are not exclusively used by the in- 
habitants of the town which has paid for them. Neverthe- 
less the difficulties are not insuperable, and we think that 
efforts should be made to ensure that the " profit " at the 
end of the vear is negligible. A start might, for instance, 
be made towards building up a reserve fund, a possession 
whieh is small or non-existent in far too many under- 
takings. Ratepayers might also be subsidised by the grant- 
ing of season tickets at reduced rates, while if a profit has 

to be made it should be applied to some works that will be 


helpful to the tramways, such as road widening or town 
planning. 


We do not wish to sée the existing tram- | 


' deficiencies. 
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A Desperate Remedy: ELE 


À WEEK OT two ago we — some TN relating to the 
financial working of the London County Councils tram- 
ways. From these it appeared that the receipts per car- 
mile: had fallen from 11-75d. in 1907 to 8-75d. in 1913. 
Further, although in 1908 the Council decided to contribute 


to a renewals fund at the rate of 4d. per car-mile for a period 


of five years, and also to provide a general reserve fund, the 
falling off in receipts has made this sensible policy impos- 


ible, while another result, due to the same cause, has been 


that the reserve fund has been sadly depleted to meet 
Such a state of affairs requires immediate and 
careful handling, if things are not to become worse, and this 


has been so far recognised by the Council that they recently 


appointed Mr. MaRIAGE, of Paris, to report on the whole 
question of the working of the system. Now we understand 
that though Mr. Marrace’s report is in the hands of the 
Highways Committee, it will not be laid before the Council 
until after the recess, when it will doubtless make interesting 


reading and give rise to the usual political discussion. 


In contradis- | 


M ee 


WE may be forgiven, however, for supposing that the 
proposals made on Tuesday last by the Highways Com- 
mittee for remedying the present disastrous state of affairs 
have to some extent been influenced by Mr. Marrace’s report. 
When any business undertaking is in an analogous state to 
that of the L.C.C. tramways there are two possible alter- 
natives leading to a successful future. One is for the exist- 
ing management to exert itself to the utmost in effecting 
economies, at the same time doing its best to secure fresh 
paying business, while the other is to introduce fresh blood 
into the management, and thus obtain improved results. 
Possibly the first course might even at this stage be adopted 
by the London County Council, while a similar course to the 
second might be obtained by leasing the tramways, a policy 
which has often been suggested. Instead of either of these 
business-like policies, however, the Highways Committee 
now propose to embark on a scheme of extensions which vill 
cost the ratepayers £1,000,000, and will certainly do little 
towards achieving their avowed object of successfully 
fighting the motor 'bus competition. Briefly, it is pro- 
posed to extend existing lines along certain parts of Holborn, 
Tottenham Court-road, Aldgate and Theobald’s-road, and 
to build new lines in Hammersmith, along the Euston-road 
and in Stroud Green, with the idea of getting more of the 
traffic in the central areas that is at present carried by the 
motor omnibuses. We do not think the attempt is likely 
to be successful seeing that, apart from other reasons, it 


does, and always must, leave the truly central areas un- 
touched. 


d 


Ir is interesting to note that these proposals are being 
vigorously opposed by the local authorities concerned, owing 
to the decrease in the value of property which it has been 
found occurs as a result of the introduction of the tramways, 
while even the Committee itself is not unanimous regarding 
the practicability of the scheme. However, with some 
members of the Council the tramways are almost an ob- 
session, and their introduction into all the streets of London 
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an end devoutly to be wished. We feel we must’ protest 
against this policy, which can only harm the tramway 
industry as a whole. Many of the London streets are wholly 
unsuitable for this purpose, and, apart from that, it is highly 
risky for a concern so deeply involved as the L.C.C. tram- 
ways to launch out into further capital expenditure on the 
scale suggested at such a time. 


qa 


Marconi Matters. 

THROUGHOUT the heated discussion upon what may be 
termed Marconi finesse and finance which has of late dis- 
turbed the even tenor of radiotelegraphic development 
in this country, we have scrupulously held aloof from any 
word that might be taken to indicate that we were disposed 
to take sides in a controversy that has seemed to us to have 
only an indirect interest for electrotechnical men. If, 
therefore, at the present moment we refer briefly to the 
proceedings at the shareholders’ meeting oi Marconi’s 


Wireless Telegraph Co. held this week, it is only to express. 


our sympathy with Mr. Marconi at finding himself in a 
position to which the development of events has brought an 
engaging personality, a skilled scientist, and a man worthy 


to carry forward a great industry based upon scientific 
research. While acknowledging that the financial, as 
distinguished from the technical, side of the controversy 
that has raged during the past two years, has proved a. 


baleful influence upon the company's operations, it was 
clearly shown by Mr. Marcon! at the meeting that progress 
has been made and that his company is extending its im- 
portant ramifications all over the world, to the immense 
advantage of the shipping industry and to the great benefit 
of those who go down to the sea in ships. That such great 
progress has been possible is, we think it must be admitted, 
largely to the credit of Mr. MARCONI personally. That there 
should have arisen a clouded financial atmosphere in con- 


nection with this progress is, perhaps, one of those incidental. 


matters that frequently, but not necessarily or uniformly, 
accompanies the initiation of joint-stock enterprise in con- 
nection with new industries. Disassociating Mr. MARCONI 
Írom the many vicious statements and rumours which have, 
rightly or wrongly, surrounded the Stock Exchange dealings 
in what are known as “ Marconi securities," it is impossible 
not to sympathise with him and with the original share- 


holders in the Marconi companies upon the turn events have 


taken, and we can but hope that when the work of the 
coming 12 months is reviewed there will be a more satis- 
factory tale to tell. 


Eas 


WE took the earliest, and have taken every, opportunity 
to protest against the immoderate and non-practical claims 
that have, over so long a period, been made by persons 
financially interested in such claims to the effect that the 
development of wireless telegraphy must be at the expense 
of submarine cable interests. We, therefore, are in no 
sort of accord with that group of persons who, probably 
because they see their opportunities for “ plunder” dis- 
appearing in the inevitable Nemesis, have no good word to 
say for Mr. MaRCONI or his companies, the financial and 
commercial results of whose operations continuously prove 


the clear insight of those who have all along contended that 
there is room and scope for both classes of communication 
in their respective spheres without injury to either. It 
will be urged that Marconi interests are reaping the whirl- 
wind of the wind they earlier sowed. To some extent this is 
admittedly the case, but we believe that Mr. Marconi 
has been no. party to the noisy trafficking, and we feel 
sure that all those outside a small group of “ financiers ” 
will appreciate Mr. MancoNr's position, and will give due 
credit to his asservations that his own personal ambitions 
would have been better served had events taken a less con- 
spicuous and more normal course. There is mucli to live 
down in the future of this great enterprise, and we con- 
fidently look to the future for the natural development of 
“ Marconi ” interests, to which the profession of electrical 
engineering wishes well so long as no other section is injured 
by loosely circulated statements. 


Electrical Equipment of the Ballyclare Mills. — E rratuin.— 


We regret that in the footline to Fig. 21n this article, which was 


| published on p. 612 of our last issue, we stated that the motor 


shown was a " Pearl" . motor. 
“ B.T.-H." motor. 

The Late Sir Joseph Wilson Swan.—The will of the late 
Sir Joseph Wilson Swan, F.R.S., has been proved; he left 
estate, the net personalty of which has been sworn at £58.344. 
He left his electric and laboratory apparatus and appliances to 
be presented to any person or institution or corporation as his 
executors might select ; and £100 to the Royal Society with 
the request, but without creating any trust in the matter, that 
it might be used for defraying the cost of scientific publication. 


Telegraph Service.—The Postmaster-General (Mr. H. Hob- 
house) has appointed a committee to consider the organisation 
of the telegraph service and to report what steps can be taken 
to improve the eflicieney and economy of its working. The 
committee consists of the following members :— 

Sir Archibald Williamson, Bart., M.P. (chairman), Sir Henry Norman, 
M.P., Sir Charles Stewart-Wilson, K.C.I.E., Sir William Plender, and 
Mr. A. M. Ogilvie, C.B., Third Secretary, Post Office. Mr. W. E. Weston 
and Mr. W. R. Birchall, of the Secretary's office, General Post Office, will 
act as secretaries. 

Royal Engineers (T.F.).—Lieut.-Col. (Hon. Captain in the 
Army) Henry M. Leaf, M.I.E.E., M.I.Mech.E., has been trans- 


This should have read a 


| ferred from the London Electrical Engineers to the Territorial 


Force Reserve, with the rank of Lieutenant-Colonel. 

Major Alfred E. Le Rossignol, M.I.E.E., has been promoted 
to Lieutenant-Colonel, and Capt. Kenelm W. E. Edgcumbe, 
M.I.E.E., to Major in the London Electrical Engineers, Royal 
Engineers (T.F.). 

Wm. A. B. K. Ward has been appointed Second Lieutenant 
in the London Cable Signal Company, London District Signal 
Companies, Royal Engineers (Army Troops). 

Electrolytic Disinfecting Fluid at Poplar.—The annual 
report for 1913 upon the sanitary conditions and vital statistics 
of the Metropolitan Borough of Poplar, by Dr. F. W. 
Alexander, medical officer of health, contams some interesting 
information on the use during the past year of the electrolytic 
disinfecting fluid that has been employed by the borough for 
a period of eight years. The fluid, prepared by the electrolysis 
of a saturated solution of chloride of magnesium, with a 
certain definite proportion of common salt and caustic soda, 1s 
manufactured at the borough plant at a total cost of under a 
ld. a gallon, including the cost of electricity at lid. per unit. 
No less than 66,740 gallons were used during the past year, and 
a total amount of 312.999 gallons have been used since 1906. 
The users of the disinfectant include the Public Health Depart- 
ment, which has charge of the manufacturing process, the 
various institutions of the Council, the Board of Guardians and 
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Managers of the Sick Asylums, and the London County Council is 
(for use in the elementary schools in the borough). For the 
public baths the use of the fluid has been continued and a total 
of 18,175 gallons was used for this purpose in the Bow, Poplar 
and Island Baths. "The success of the process is exemplified by 
the plants that have been erected in various parts of the world. 
Besides those supplied to the War Office and Admiralty, plants 
have been sent to Finland, Rangoon and Buenos Ayres, whilst 
a plant is at present under construction at Portsmouth. It is 
interesting to note that in this last case the fluid to be electro- 
lysed is sea-water, which can be converted into the disinfectant 
without any further materials, merely at the cost of the electric 
current. An important improvement has recently been made 
to the plant in the substitution of metal drums for the 
glass receptacles previously used. A new slate double-cell has 
also been constructed of such a form that no leakage of current 
from cell to cell can take place. 


A professor of pure and applied mathematics is required for 
Victoria College, Wellington, N.Z. Salary £700. Forms, &c., from 
the High Commissioner's office, 13, Victoria-street, London, S.W. 
where tenders are to be sent by Sept. 15. l 


An assistant electrical engineer is required for the Gun Carriage 
Factory, Jubbulpore, India. Salary 280 rupees per month, rising 


to 320 rupees, with quarters, &c. Particulars from Director-General 
of Stores, India Office, Whitehall, London, S.W. 


INSTITUTIONS AND SOCIETIES. 


British Science Guild.— At the recent July meeting of the Executive 
Committee of the British Science Guild, Sir Norman Lockyer, K.C.B., 
F.R.S., in the chair, à special committee, consisting of the Presi- 
dent, the Rt. Hon. Sir William Mather, Sir Norman Lockyer (chair- 
man), Lieut.-Col. Sir Chas. Bedford, Hon. Sir John Cockburn, Prof. 
Meldola, Major O'Meara, Sir Boverton Redwood, Major Sir Ronald 


] f Ross and Prof. Silvanus P. Thompson, was appointed to consider 
Cable Interruptions. Date of Interruption. | and report upon various matters arising in connection with Science 
Latakia—Palura ..............-. ee err Tee eee jus 20, 1910 and the State, and the encouragement of discovery referred to in 
n addi i Ades A E AD sil 2 "E the s delivered by Sir Ronald Ross at the annual meeting of 
init y Rt M sd fiib , the Guild at the Mansion House on May 22nd last. A report was 
Poulocondore—Pontianao ................... e July 65,1912 received from the Technical Optics Committee dealing with the 
Jamaica—Colon ........... e eene eene eere tnn tnee June 9, 1913 Re g 
Cape St. James—Poulocondore............ ........ Dec. 7, 1913 inadequate provision for and the unsatisfactory state of technical 
Tangierz—Ceuta ......cccccccsvces enero Feb. 15, 1914 training in optics in this country, and proposals for the establish- 
E DR ————— : une a d ment of a British Institute of Technical Optics were considered. 
&uritius—Réunion ............. eee eeere ennt une 23, 1914 
Cape St. James—Doson.............. eere July 17, 1914 
EDUCATIONAL NOTES. 
Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Dr. C. C. Garrard contributes an article on “‘ Switchgear for Phase 
Advancers " (p. 652). 


We give a full account of the proceedings at the sixth annual 
congress of the Tramways and Light Railways Association, which 
took place last week at Newcastle (p. 641). The following Papers 
were read: “Some Features of the Newcastle Corporation Tram- 
ways,” by Coun. R. Mayne (p. 641); “ Tramway Experiences in 
Brazil," by Mr. H. M. Sayers (p. 642); “ Standard Tramway Rails : 
Comparison between English and Foreign Sections," by Mr. F. 
Bland (p. 645) ; “ Rail Joints : their Construction and Maintenance," 
by Mr. R. Humphries (p. 647) ; and “ Town Planning in Relation to 
Tramways,” by Mr. J. A. Brodie (p. 648). 

The Colin-Jeance system of radiotelephony is described on p. 655. 

We give some curves showing experimental results obtained with 
the Helsby Wireless System. These were given in evidence in the 
recent action, Marconi v. Helsby Wireless Telegraph Co. (p. 660). 

Our Leading Article deals with the subject of '' Rail Joints " 
(p. 656). 

Companies’ Meetings and Reports.—Meetings of the following com- 
panies are reported: Buenos Ayres Port & City Tramways Co., 
Marconi's Wireless Telegraph Co. and Nairobi Electric Power & 
Lighting Co. The directors’ reports abstracted include those of the 
British Continental Electricity Co., Buluwayo Waterworks Co., 
Manila Electric Railroad & Lighting Corpn. (pp. 675-676). 


University of Birmingham.— The full courses of instruction at this 
university extend over four years, and students who enter after 
matriculation and. pass successfully the examinations at the end of 
each year will be entitled to the degree of Bachelor of Science in the 
branch of engineering to which they devote themselves. The 
session for 1914-15 will commence on October 6th. Particulars of 
courses, fees, &c., may be obtained from the Secretary. 

University of Sheffield. —In the Faculty of Applied Science, which 
comprises the department of engineering. metallurgy and coal 
mining, there are complete courses of instruction extending over 
three years. These courses prepare for the Degree of Bachelor of 
Engineering (B.Eng.) or the Degree of Bachelor of Metallurgy 
(B.Met.) of the University. The technical laboratory courses com- 
mence on Sept. 21 and the lecture courses on Oct. 7. Prospectus, 


giving further particulars with details, may be obtained from the 
Registrar, Mr. W. M. Gibbons. 


East London College (University of London).—At this College 
special facilities are provided for research work in electrical engi- 
neering. 

'The courses of instruction prepare for the degrees of the University of 
London, and special facilities are given for research in electrical engineer- 
ing. Calendar from the Assistant Tutor, 

Armstrong College, University of Durham.—At this College there 
are full courses of instruction in mechanical, marine, civil and elec- 
trical engineering, naval architecture, mining, metallurgy, pure 
science, arts and commerce, &c. There are good facilities for ex- 
perimental and research work. The new session commences on 
Sept. 28. Full particulars may be obtained from the secretary, 
Mr. F. H. Pruen, M.A., Armstrong College, Newcastle-on-Tyne. 


Heriot-Watt Coilege, Edinburgh.—At this College theoretical and 
practical training is provided for mechanical, electrical and mining 
engineers, technical chemists, brewers and distillers. There are 
complete courses of instruction extending over four years for students 
studying for the Fellowship of the Institute of Chemistry. An 
entrance bursary of £25 per annum is offered for competition in 
Sept. 29. Further particulars from the clerk, Mr. Peter Macnaughton, 
S.S.C., Heriot Trust Offices, 20, York.place, Edinburgh. 

Imperial College of Science and Technology.—At the City and 
Guilds Engineering College there are complete courses of instruction 
leading up to and including the highest specialised instruction for 
students with the object of fitting them to take leading positions in 
civil, mechanical or electrical engineering, &c., and also for those 
already qualitied who desire to take up more advanced courses of 
training and research work in connection with the special branches of 
engineering in which they are interested. 

The diploma of the associateship of the City and Guilds of London 
Institute is awarded to students who satisfactorily complete the full 
course of from two to four years. The diploma of the Imperial College 
is awarded for advanced specialised or fourth-year work. The entrance 
examination will be held in September, and application must be made by 
the first Monday. Prospectuses may be obtained from the Registrar. 


APPOINTMENTS VACANT. 


Applications are invited for the post of assistant lecturer in the 
department of electrical engineering of Birmingham Municipal 
Technical School. Commencing salary £150 per annum. Parti- 
culars from the secretary (Mr. Geo. Mellor), Suffolk-street, Birming- 
ham. Applications by Aug. l. See advertisement. 


A lecturer in electrical engineering is required for East London 
College for September next. Workshop experience essential. Com- 
mencing salary £180 per annum. Particulars from Prof. J. T. 
Morris. Applications to the Registrar, London, E., by Tuesday, 
July 28. See advertisement. 


A lecturer is wanted in the department of physics and electrical 
engineering at the University College of Southampton. Salary £160 
per annum. Particulars from the Principal, to whom applications 
should be addressed before August 15. See an advertisement. 

An estimating engineer, with experience in the preparation of 
tenders for complete steam and electrical plants, is required bv a 
large manufacturing company. See advertisement. ` 


Messrs. Burnands, Lowfields, Sheffield, advertise for a shop foreman. 
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THE NEWCASTLE-ON-TYNE CONGRESS OF THE TRAMWAYS AND LIGHT RAILWAYS 
ASSOCIATION. 


[FROM OUR OWN CORRESPONDENT.] 
Thursday, July 16th. 


The large number of people attending the sixth annual 
congress of the Tramways and Light Railways Association is 
evident after waiting for a little while in the hall of the Station 
Hotel, which is the temporary headquarters of the Association. 
Besides this hotel, however, four others are officially accom- 


modating members, and altogether those attending the con- , 


gress number between 200 and 300. Considering the recent 
summer weather we have been enjoying, it is unfortunate that 
arrangements could not have been made for ensuring its con- 
tinuance for a day or two longer—in other words, until this 
Congress was over. As it is, the weather is dull and rainy, one 
effect of which will probably be to ensure a larger attendance 
at the meetings than would otherwise have been the case ; while 
members during the off times will have to content themselves 
with indoor rather than outdoor pursuits. 

The meetings of the congress are being held on the premises 
of the Young Men’s Christian Association in Blackett-street, 


-am 


and a good assembly of members and visitors (including 


many ladies) were present when the Lord Mayor of New- 
castle (Coun. Johnstone Wallace, J.P.), Ald. J. H. Rodgers 
(chairman of the Newcastle-on-Tyne Tramways Commit- 
tee), Coun. R. Mayne, J.P. (vice-chairman of the Tramways 
Committee) and other civic dignitaries entered the Connaught 
Hall. 

The Lor Mayor, in welcoming the Association to New- 
castle-on-Tyne, regretted the absence of their president, Lord 
Chilston, who had recently lost a daughter. He welcomed the 
members of the Association. In Newcastle they had never 
been keen on municipalisation, and the tramway system was 
the only thing that was under municipal ownership. Water and 
electricity services were provided by private enterprise. As it 
was, it had been a near thing for the trams, and they had been 
nearer still to possessing a cable system. The trams had been 
a fortunate enterprise, and this was mainly due to the various 
chairmen of the committee. They were pleased to receive 
visitors in Newcastle, and tried to make them at home. He 
welcomed them all, and hoped they would go away with pleasant 
recollections of their visit. 


The Cuarrman (Mr. Stephen Sellon) briefly returned thanks | 


on behalf of the Association. 

A telegram w 
sympathy in his bereavement and regret at his absence. 
Reference was also made to the death of the late president 
(the Duke of Argyll, K.G.), and to the obligation under which 
the tramway world had been to him in the formation of the 
Association. The Council, it was stated, had expressed the 
regrets of the Association to H.R.H. ihe Princess Louise 
(Duchess of Argyll), and had received a gracious reply. The 
meeting acknowledged their thanks to Ald. J. H. Rodgers, 
Coun. R. Mayne, Mr. E. Hatton and the various tramway 
companies in the Newcastle district for the facilities which 
they had provided for members of the Association. A telegram 
was sent to Mr. A. Nance (Belfast) congratulating him on the 
Jubilee of his connection with the tramway world. A letter 
Which had been sent to the President of the Local Government 
Board (Mr. Herbert Samuel), asking that the Association might 
be afforded an opportunity of giving evidence before the 
Departmental Committee which was being appointed to con- 
Sider the question of road maintenance, was read. 

The Paper by Coun. R. Mayne, J.P., on " Some Features 
of Newcastle Corporation Tramways,’ was next read. This 
Paper appears in abstract below. 


SOME FEATURES OF THE NEWCASTLE CORPORATION 
TRAMWAYS.* 


BY COUN. RICHARD MAYNE, J.P. 
(Vice-Chairman, Newcastle-upon-Tyne Corporation Tramways Committee.) 


The Newcastle Corporation Tramways have greatly improved 
the features of the city. The principal streets, prior to the instal- 
lation laid with cobbles, were paved with wood ; streets were widened, 
obtrusive corners were removed; not entirely at the cost of the 
system, but the capital cost of the tramways was debited to the 
extent of at least £150,000 towards these street improvements. 
Prior to the year 1900 a service of horse trams, over about 17 miles 
of single track, was worked by Messrs. Turton & Busby, and they 
ran approximately 840,000 car miles per annum as against the pre- 
sent system of 62 miles of single-track and nearly 5,000,000 car-miles 
per annum. The Corporation themselves laid down the lines for the 
horse trams and leased them to the company at 7 to 7] per cent. on 
their capital outlay as rental.’ The money was borrowed on a 30 
years’ loan, the lease to the company being for 21 years. At the 
expiration of the 21 years, although all the money received from the 
company by way of rent had been paid towards interest and redemp- 
tion of the loan, there remained a debt of over £30,000 unextinguished, 
which was accounted for by the fact of a lease of 21 years having been 
granted on a 30 years' loan. "That debt is being paid off by the Tram- 
ways Committee at the rate of about £1,500 per annum, and the city 
rates are relieved to that extent, as this could not fairly be charged 
to the capital cost of the new system. 

Whilst the undertaking of a tramways service by the municipality 
puts upon the Council first and foremost the onus of public service, 
yet every development should be such as will yield to its shareholders, 
the ratepayers, a profit on their investment. For every penny 
spent by its customers, the best pennyworth obtainable anywhere 
should be supplied—for its employees the best wages and conditions 
obtaining in any similar employ—but over and above this, the best 
profits possible. These profits may take the form of cash, but it 
would be equally “ making a profit " if otherwise inaccessible dis- 
tricts were opened out and house building encouraged in areas less 
congested than in the city's older streets, built in a period when 
travelling on foot was not only a labour but a loss of time, incon- 
veniences which could not be avoided for want of facilities. The 
profit would then be obtained in a greater rateable value and in 
healthier conditions. The conditions of a tramway service in any 
one town can rarely be taken as a pattern for moulding the conditions 
of another. Geographical formation, density of population to the 
acreage, the varying ideas of what are termed “ facilities " held by 
different temperaments. In the minds of most residents in a locality, 
low fares seem to be the one and only desiderata, but in Newcastle 
the guiding rule has been to give ready access to the trams. Parallel 
lines extend from the Central Railway Station in every direction, 


as sent to Lord Chilston expressing sincere ! so that to walk across from one line to another rarely takes five 


minutes. This, of course, means a much greater capital cost, and 
while for the purposes of Newcastle, with its population of 300,000, 
62 miles of single track have been laid at a cost of £1,256,052, in the 
town of Hull half that mileage has been laid to serve a similar popu- 
lation. The difference of cost makes a difference of fares possible 
and proper, but the advantage obtained in taking every citizen 
nearer to his home is to be set against that ditference in fares. That 
the facilities provided are appreciated is evidenced by the fact that 
the population of Newcastle is carried 204 times over in the course 
of the year. Undoubtedly at certain times our cars are overcrowded, 
but we are doing our best to overcome this bv adding new cars as 
quickly as possible. In the past year we have built 12, and we have 
15 on order. 

On the question of our duty to make profits, I cannot claim the 
support of all my colleagues on the City Council. On the appearance 
of profits in our annual returns, there are those who advocate their 
division among the users—or passengers—by giving so much more 
to them in the way of longer rides for their money, or reduced fares 
on present distances rather than contribute a lump sum from each 
year's profits to the relief of the rates. Personally, I tind it difficult 
to view the matter from their point. They appear to me to have the 


power to see through obstructions and around corners, and | cannot 


— Fy ot Ree th. ye es 
* Slightly abbreviated, 
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obliterate from my vision the credit of the city or the citizen which 
has been plegded in the undertaking, and it would most certainly, 
had failure been the lot of the Corporation undertaking, have beeh 
the ratepayers who would ‘have been called upon to pay up. (No 
increase in the fares would have made a losing system become a: 
paying one.) The natural corollary is that if the system has become 
a profit-bearing concern these profits are the property of the rate- 
payers. Probably one-third of the users of our cars are not citizens 
and have nothing at stake in the city. The chief concern of the 
Newcastle Tramways Committee has been the financial soundness 
of the undertaking and the first application of annual surplus monies 
has been to the reserve and renewals fund, which has been built up 
to and is now kept at £100,000, and if the present policy is main- 
tained will always be kept at that figure, payments only being made 
in relief of rates after replenishing this fund to the extent of with- 
drawals made for necessary renewals. In the year 1913, £21,000 
was paid into the renewals fund and £12,000 to the city fund and for 
the current year we estimate a similar amount being placed to 
renewals and £18,000 to the city fund. All our routes do not pay in 
the sense of contributing to this cash contribution, rather are they 
subsided, to the detriment of the cash profit but to the advantage 
of the ratepayers in the particular districts, and doubtless to the 
eventual cash profit of the city. 

I have spoken of the spreading out of the lines as one feature of 
Newcastle. Another feature is the carrying at low fares of great 
masses of workmen. Every morning we run about 100 special cars, 
and a man may travel 1} miles for a 3d. ; 41 miles for 1d., and 6 miles 
for 14d. Payment on the car is not taken for a less fare than ld., 
and workmen may travel on any car starting on its journey before 
7 a.m., and in the evening on any car labelled ** Workmen's Car," 
but, beyond this, books of coupons are issued and with these a man 
may travel on any car up to 8 a.m., and on any car in the evening 
between 4:30 and 7:15, and to enable him to get home to his dinner 
on any car in the middle of the day, from 12 to 2 o'clock. Our 
great factories lie near the river at the extreme eastern and western 
boundaries of the city and at 5 o'clock at night, just when so many 
wage carers other than the artisan or legal * workman " are want- 
ing to be carried, we lift 12,000 at the special fares. The " work- 
men's cars " are crowded, but it is only this crowding, or overcrowd- 
ing maybe, which makes financially possible the low fares charged. 
While the average takings per car mile on these cars show a sum 
sufficient to cover the average cost, I am afraid that would not be so 
if the cost of the plant, &c., necessary to meet the peak load caused 
by this traffic were charged directly to it. Whilst this provision 
for workmen is undoubtedly a boon to those who are privileged to 
claim it, there are many quite as much entitled to consideration to 
whom we cannot give it. Any further advance in the direction of 
these cheap fares at the peak period would involve capital expen- 
diture in generating plant and new cars, which would mean a direct 
loss to the system. I know that it is difficult to increase fares, but 
had greater foresight been shown when workmen's special fares were 
instituted, it would have appeared more just to have kept them a 
little higher and to have extended a modified advantage to many 
wage-earners—clerks, shopmen, warehousemen, women and girls— 
with small wages. "These now have to pay full fare, while others who 
may be and are earning up to £4 and £5 per week, travel at the very 
low rates. We need a “levelling day," bringing up and bringing 
down—an all-round return ticket at a fare and a half would be the 
best solution. Members of my committee fear there would be an 
outery from those who might have to pay a little more, but if the 
North country artisan could realise the position, his sense of fairness 
is such that while he might not like it he would appreciate its justice. 

Another feature of the Newcastle Corporation Tramways is that of 
the receipts gained by the carriage of exceptional parcels. Atthe Dub- 
lin Conference of the Associationin 1910 the visitors from Newcastle 
were much interested in the elaborate system established there for deal- 
ing with the conveyance of parcels by tram. At the time we were being 
greatly exercised by the extent to which the platforms of our cars 
were being utilised for the carriage of tradesmen’s merchandise, and 
the surprising ideas people held as to what might reasonably be 
taken on a car. I myself have seen a passenger deposit a large 
washing-tub and travel with it 1} miles—man and tub, for 1d. 
The conductor suggested that he would probably bring the wringing 
machine next trip. Fruit and fish and poultry merchants would 
have a load put on the car by a man near the markets, send a boy 
with it at à half-price fare to some point where another man would 
be waiting to receive it. We did not adopt the idea of several tram- 
way concerns and set up an elaborate system of parcel carrying, but 
we did sav that if any passengers brought parcels too big to carry in 
the arms or rest on the knees without inconvenience to the next pas- 
genger the conductor was to have the parcel left on the platform 
and make à charge of Id. for it. The result has been that we have 
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added to our receipts £1,800 to £2,009 per annum without any addi- 
tional outlay, and I think that is as good a net profit as most of the 
tramway concerns obtain with an elaborate system of parcel carry-' 
ing and delivery, invólving the care and risks of special offices, ataff 
and equipment. 

About three years ago the committee realised that on the outward 
journey on most of our routes the cars began to unload in the last 
} mile, and after a census was taken as to the number of ld. fares 
paid in that part of the journey, a system of id. fares for the last 
4 mile was instituted. That proved very successful, and later the 
same privilege was granted on the incoming journey. The result 
has been that on the last $ mile of our principal routes our takings 
have been quadrupled. The same success has not attended the 
extension of the 4d. fare on the inward and outward journeys to 
the city terminus at the Central Railway Station. This afforded a 
ld. fare from point to point in the centre of the city, but the loss of 


penny fares has never been made up by a sufficient increase in the 
number of 43d. fares. 


DISCUSSION. 


Mr. R. HAMMoND (London) was gratified that the tramways were 
doing so well in Newcastle, as he was in favour of municipalised trams, 
and he was pleased to see that Coun. Mayne had a sound notion of what 
to do with the profits. Profits ought not to be divided until the reserve 
fund reached £100,000, and he would like to ask on what basis the loans 
were paid off. He imagined that the sinking fund was the first charge. 
He thought the author's views on workmen's fares were very sound, for 
there was no doubt that no portion of a product ought to be sold at a loss. 

Mr. C. W. SHEPHERD (Edinburgh), referring to the question of jd. fares, 
considered that this fare was successful in Glasgow because the tramway 
mileage was short compared with the population and the congestion 
correspondingly great. In Edinburgh they had no 4d. fares and they 
did not intend to adopt them. On the question of parcels he agreed with 
the author. In Edinburgh they earned £6,000 per annum from this 
source, half of which was profit. 

Mr. G. W. Horronp (Salford) said that they were following Newcastle’s 
example in an attempt to level up the fares, while they were also charging 
for parcels. 

Mr. C. W. Maruiss (Liverpool) did not agree with the 1d. fare and asked 
what their basis was as a commercial proposition. It was impossible to 
stop a heavy car, carry the passenger and stop the car again all for 0-5d. 

Ald. H. R. Hoca (Sunderland) remarked that it was very difficult to 

run tramways serving thinly populated districts as a commercial pro- 
position. This was often due to the basis on which the fares were ar- 
ranged in the first place. He was not sanguine as to the future of such 
systems as it was always difficult to raise the fares. On the other hand, 
he knew of a successful system where the fares were arranged on a 3d. 
basis and there had been no objection. 

Ald. FRED NMITH (Liverpool) was surprised that no one had challenged 
the statement with regard to rate relief. For his part he thought tram- 
ways ought to make a profit and pay ratepayers for the risk they had run. 
He did not agree with the carrying of parcels. Their business was to 
carry passengers and let passengers carry the parcels. There ought to 
be low fares for everyone apart from any class distinction. He did not 
believe in '' catch-vote " fares, and so far they bad resisted their intro- 
duction in Liverpool. 

Ald. J. H. Hor«Es (Newcastle-on-Tyne), in reply to Mr. Hammond, 
said that their loans were paid on the equated system. All repayments. 
interest and upkeep charges came out of revenue. Their reserve fund 
was maintained at £100,000 and was used for track renewals only. In 
this way four years’ renewals were provided for. The success or other- 
wise of 4d. fares depended on the geographical layout of the city. This 
explained their success in Glasgow. | 

Coun. R. MAYNE, in reply to Mr. Mallins, said that cars did not stop 

specially for the 4d. passenger towards the end of a route which was the 
only place such fares were used in Newcastle. 


A Paper on “ Tramway Experiences in Brazil” was then 
read by Mr. H. M. Sayers. This is given in abstract below. 


TRAMWAY EXPERIENCES IN BRAZIL.* 
BY H. M. SAYERS. 


Summary.—The author details the conditions and difficulties under 
which tramway construction is carried out in Brazil, special reference 
being made to experiences gained in the neighbourhood of Santos. He 
deals with the problems of labour, legislation, track construction, over- 
head work, car erection, parcels and passenger traffic. 


Tramway construction and operation in the United Kingdom 18 80 
straightly conditioned by statutory and official bonds that opening? 
for diversity of practice and experience are rather limited. It may. 
therefore, be of interest to members to recount a recent experience 
under widely ditferent conditions, racial, climatic and political in 
Brazil. The cities in which the following experiences were gained 
are the coterminous municipalities of Santos, the port of the State of 
quc cl Lc ii. I 


* Abstract. 
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Sao Paulo, and Sao Vicente, à much older city, now little more than a 
residential suburb of Santos. Santos is the greatest coffec shipping 
port in the world ; in an average year it ships rather more than half 
:the world's consumption of coffee, in some years the proportion rises 
‘to two-thirds. 

This constitution of the available labour force is a very important 


-element in both the construction and the operation of tramways and 
similar undertakings. The majority of this force do not come with 


the idea of making a home in the country. They are anxious to 
ynake a little pile and get back to Europe. This induces restlessness 
in many of them, and such pilgrims are easily induced by the pros- 
pects of higher wages or cheaper living to move on to another job or 
another district. This is a serious disturbance to any undertaking 
like a tramway which tries to standardise wages and to advance men 
by classification, merit, and length of good service, and, in fact, it 
resulted in Santos in a perpetual flow of men through the lower ranks, 
and a disproportionate amount of work on the supervising statf in 
selecting and training men. It was not uncommon to find that an 
applicant neither readily spoke nor understood Portuguese, using his 
native Italian or Spanish with such modifications as he had picked 
up. Another branch of education which had to be carefully examined 
is knowledge of the currency. Such unskilled manual labour as is 
needed for tramway construction is fairly abundant ; skilled labour 
not in satisfactory supply. There are good Portuguese masons and 
-carpenters, and fairly good ironworkers of the same nationality 
who are on the whole honest and industrious, but in may cases 
stupid, in a curiously patchwork fashion. "That is, à man who has 
been found trustworthy over a long period of time will lose his judg- 
ment when he comes up against a small novel difficulty, and do some- 
thing astonishingly stupid. Such experiences breed a sense of dis- 
trust, and impose a minute surveillance that is very trying to the 
supervisor. The best technical workmen are the Italians, who are 
particularly good at electrical work. Some are expert in less desir- 
able ways, but many are thoroughly reliable. The Spaniards who 
get to Santos are generally not of a desirable type. They are less 
skilful, educated and industrious, and more prone to develop temper 
and to foment discontent among their fellows than either of the other 
races. Trade unions hardly exist, but strikes are not rare, and are 
liable to arise at very short notice, and for trivial causes. In spite of 
the mixture of races, the men show considerable capacity for con- 
certed action, especially in the direction of "lightning " strikes. 
The police always take an active part, and do not hesitate to deport 
foreign agitators and strike leaders, as they lawfully may. There is a 
strong tendency to violence, fostered by the prevalent habit of carry- 
ing revolvers and a certain strain of impatience. 

These labour conditions oblige the superintending staff to think out 
all work, whether construction or operating, in great detail, and to 
give minute instructions providing for every foreseeable contin- 
gency, and to maintain a close watchfulness in order to prevent 
extensive trouble from unforeseen contingencies, on meeting which 
some subordinate may, as likely as not, take the wrong turning. The 
safe rule is to impress on subordinates to pull up and get instructions 
When difficulties arise which seem outside anything contemplated, 
but that cannot always be done, and it comes to sleeping with a tele- 
phone at the bedside, and always keeping within call—conditions 
which become a little irksome at times. Clerical work, such as 
records, time sheets, and simple accountancy is more easily provided 
for, as there is a fairly good supply of educated Brazilians available, 
but men fit for real responsibility in this branch are rare, are mostly 
In safe positions with good firms, who treat them as members of the 
family, and they, therefore, have to be trained and selected, and 
carefully supervised in the process. Responsible officers in “ public 
utility " companies, therefore, find that in all branches thev have to 
exercise surveillance over much detail work which at home they could 
safely contide to subordinates. There arises from this a much closer 
knowledge of the continuous detailed working of all departments 
which has its advantages from some points of view, but when com- 
bined with the general direction of operations, the formation of plans 
for the future, and the heavy correspondence inseparable from the 
condition of obtaining all important supplies from abroad, it becomes 
somewhat exacting, especiall y in hot weather. 

H was the author's lot to be appointed chief engincer to à company 
Operating the water, gas, electric and tramway undertaking in 
Santos. About half the track mileage of the tramways had already 
been operated electrically for about 18 months, the remainder was 
Worked by mule power, on narrow gauge tracks laid on sleepers, and 
to d large extent worn out, because the original concessions were 
nearing their limits, and negotiations for a new concession involving 
electrification had been on foot for some years. These negotiations 
d for several months, but eventually a contract with the 

mempal Chamber was signed, which included among its conditions 
ng an effective commencement within six months, and 
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completing the lines for electric working within two years of the date 
of signature. It was only possible to place contracts definitely for 
the plant and material after the signature of the contract. as, until 
then, there was the chance that the company might not get the new 
concession. Orders were placed at once, on conditional tenders 
already received, and special shipping arrangements made, including 
the chartering of one steamer for a direct vovage, saving from two to 
four weeks spent in intermediate ports by the regular cargo liners. 
There was another cogent reason for securing early delivery, viz., 
that, under the then existing Budget law, the company had obtained 
formal permission to import construction material ‘‘ duty free," and 
the permit expired at a perilously near date. By very good organisa- 
tion at the London end, by offering bonuses for early delivery, and 
the special shipping arrangements mentioned, the desired ends were 
secured, and the material delivered in time to save the differences 
between full duty and “ free of duty " (which is a long way from no 
duty) and to permit of the construction going on steadily from the 
contract date. 

In the meanwhile, there was plenty of local preliminary work to do. 
The position of all new construction in the streets had to be approved 
by the Prefect, and that officer being advised by gentlemen who had 
recently completed the excellent. theoretical engineering course of 
Universities, but had not much practice in their profession, there was 
a great deal of discussion, and not a little alteration of plans before 
there was a clear road for a start. Some of the alterations were 
rather serious and caused a good deal of trouble. The problem of 
levels also gave a great deal of trouble. 

The company's position with the Prefecture was somewhat awk- 
ward. In effect there is no appeal from the Prefeet's decision, there 
is no Board of Trade to settle points in dispute, and though arbitra- 
tion is provided for it is of little use whilst construction is in progress, 
because the Prefecture can embargo construction, and with a time- 
limit for completion, and serious penalties even up to the cancelling 
of the concession, for exceeding it, there are strong inducements to 
avoid quarrels. It was necessary to keep open for public use the 
various routes operated by mules, until there was, in each case an 
electric service ready to take its place. "This naturally involved a 
number of temporary services, both on the mule lines and the electric 
lines; and changes in both had to be made, as between one day and 
another, as the work progressed. The original programme was a 
good deal interfered with by such troubles as have just been related, 
but the object of maintaining a service in every district was achieved 
with so much success that there was hardly a grumble from the 
public, even in the hottest or the wettest weather, and the tratte 
receipts rose steadily as electric working extended. The receipts 
on the mule lines, especially the net receipts, had a very sickly 
appearance in the last few months of operation, as was unavoidable, 
but there was fortunately a good market for mules in good condition, 
so we did not keep many idle for more than a few days after a route 
was knocked off. The best of the mule cars were converted into 
trailers for the electric lines, provided with new wheels and axles of 
the wider gauge. titted with draw bars, electric light and so forth. 

The method of track construction adopted on the beach lines and 
on certain unformed streets where no detinite levels could be given, 
and no paving had to be provided immediately was with cross 
sleepers, using a native hard wood called peroba. On the beach 
lines Vignoles rails were used, but B.S.S. No. 3 grooved rails in all the 
paved streets. In these streets the choice of substructure presented 
some difficultv. In the earlier electrification concrete stringers had 
been used, and at the date at which the method for the new work had 
to be decided. the earlier work had had barely two years’ service. 
On one particular length of two miles the concrete stringers had given 
very unsatisfactory results. "hey. were broken transversely in two 
or three places in every rail length, and had sunk bodily, but un- 
equaily, along nearly the whole length. This particular road had 
suffered a deep excavation for the building of the main sewer not long 
before the line was constructed, and the haunches of the road had 
been left open and below the track level for long distances aad 
periods after it was in trafe. It was obvious that the subsoil— tine 
san'l—waterlogged at no great depth, was in constant movement, 
laterally, towards the sewer excavation, as well as vertically. and 
after careful examination and observation of levels and joints, | 
decided on cutting out the concrete stringers, and substituting hard 
wood sleepers. This made a temporary improvement, and at least 
has the advantage that subsidence and movement can be readily 
corrected by packing. [t was plausibly supposed that the par- 
ticular length of line described was not a fair sample, but it Very soon 
appeared that there was no part of the originally electrified line on 
which the concrete stringer substructure was really in satisfactory 
condition, or could be expected to afford good. running for any 
length of time. With this evidence of the unsuitability of stringer 
construction on a fine sand soil in a very wet climate, suggestions 
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were made that either & concrete raft, or sleepers should be sub- 
stituted. . Either alternative has its difficulties. The Prefecture 
rather disliked the concrete raft on account of the difficulty of access 
to rain water drains, which in many cases run under the centre of 
the street and the track. The cost is also very heavy, and it is not 
at all clear that a concrete raft on a sand bed, liable to become a 
running sand at frequent intervals, would be a good investment. 


‘Hard wood sleepers, on the other hand, whilst they facilitate re- 


levelling and alignment of the track, are inconvenient to pave over, 
and the paving over them soon tends to become irregular, sinking 
between the sleepers. In the face of these obvious difficulties, it was 
thought least risky to keep to concrete stringers in the older and 
central streets, where it was hoped that all settlement was at an end ; 
and in certain other streets where settlement was known to be in 
progress hard wood sleepers were used. Very special care was 
taken with the stringer work to keep it of full section, and also to ram 
into the trench bottom some inches of broken granite. To what 
extent-these precautions will justify the choice of the method it is, 
perhaps, too early to say, but the writer saw much evidence in the 
later work done with the greatest care, that transverse fracture of 
the stringers is unavoidable. One feature which seems to account 
for this is the use of anchor plates at the rail joints. It is clear that 
an anchor plate embedded in a concrete stringer weakens the concrete 
longitudinally, and also as a beam, so that any lack of uniform sup- 
port from the subsoil is likely to result in fracture near the joint, as 
actually occurred in many cases. Another effect, particularly in 
tropical climates, is that a rail heated and expanded by powerful 
sunshine, and held to the concrete at the joints will hog and lift 
itself from the concrete at its centre. This also occurred in the new 
work, and caused severe * pumping ` through the marginal paving, 
It was remedied by grouting with either pitch or “ Plascom ` 
between the base of the rail and the concrete. This seems to be quite 
a good method of waterproofing the interface of rail and concrete, and 
worth trying in original construction. So far as the writer has seen, 
there is no method of securing a tram rail to concrete substructure 
by anchor plates, clips. Lewis bolts, or any similar contrivance which 
will, for any length of time, keep the surfaces in watertight contact, 
and prevent pumping. This is especially true in a climate with a 
powerful sun. The effect of sun heat is especially great during con- 
struction, and it is desirable to shield the rails from the sunshine by 
wet sacking until they can be paved to, or to cover them with earth, 
if the paving is much delayed. On one occasion I saw 200 yds. of 
concrete stringer torn asunder at every rail joint (1.e.. anchor plate) 
because this and other precautions against sun effects had been 
neglected. In a cinnate subject to also heavy rain it is most im- 
portant to make the paving follow the concreting closely ; if that 
cannot be done then some temporary filling, such as earth, should be 
put in. We found it worth while to pave temporarily with old setts 
with sand-ftilled joints at a time when the definite paving was de- 
laved by causes beyond our control, or in some cases with old sleepers 
cut to fit between the rails, but in these cases we also had to consider 
the interests of the general vehicular traffic. 

Going back to the effect of sun heat, the unpaved Vignole track on 
sleepers moved a good deal at the short radius curves, occasionally as 
much as 4 in. laterally between night and day. At such places the 
sufficient precaution is to leave the sleepers equally free at the ends. 
] have seen in England rails buckled and crippled by sunheat because 
some sleepers were boxed up hard at the ends, whilst others were free 
to move—and did so. A curious rusting effect occurred on the 
seaside Vignole line. which was exposed to spray. The tishplates 
rusted rapidly, not only on the outside, but also on the inner faces 
next the rails, whilst the rusting of the rails themselves was not ex- 
cessive. Both rails and fishplates were from the same American 
manufacturers, but there must have been a material difference in 
their composition. After seeing this, the fishplates were taken off, 
scraped and painted, and the process repeated as often as required. 
Of course, the painting was not nearly so effective as if it had been 
done on new fishplates. No difficulty was experienced in running 
the same cars on both grooved and Vignole rails. Crossings on the 
Vignole track are of the American filled-in pattern—t.e., the gaps at 
the V's are filled in and planed to form inclined paths for the flanges— 
so that they are equivalent to grooved rail crossings. Also the points 
are double-tongued, provided with levers and independent springs, 
and can be set as automatics at turnouts, or left open for hand work- 
ing. and locked up in either position. They occasionally gave 

' trouble bv sticking open with sand during squalls from the sca, which 
are somewhat frequent, but derailment from this cause was rare, 
perhaps because it took place when the driver was punished for not 
looking out. He knew of the points and experienced the weather, 
so ought to have acted with appropriate caution. 


These squalls from the sea gave a good deal of trouble one way and 
another. All our wires, electric light and power, and tramway 


feeders, pilot and private telephone wires were overhead, carried on 
tramway poles on the tramway routes. The telephone company's 
wires were also overhead ; they were mostly No. 18 and 16 galvanised 
iron which has not a long life there,and were carried on posts 40 ft. 
to 60 ft. in height, made of old rails, spaced about 80 yds. They 
were aligned with the tramway posts on the streets; on the beach, 
where there was a pretty heavy telephone line, they were on the sea 
side of the tramway, the house connections crossing to the houses 
with long much-sagging spans, since the houses were mostly one. 
storied, and the posts high. Our circuits on the tramway poles 
included high and low-tension alternating lines, tramway feeders 
and telephone wires. So when a squall came from the sea, and the 
telephone company's rusty iron wires broke, they rarely failed to 
short-circuit something or other of ours, and occasionally trolley and 
alternating feeders and telephone wires exchanged currents with 
annoying results. Generally, of course, the light iron wires of the 
telephone company burnt off at the first contact, and I re-arranged 


| our lines to facilitate that by making the top wire on the post an 


earthed outer of the high-tension alternating. Perhaps the most 
annoying thing to us was when the fallen wire succeeded in crossing 
some of our telephone wires and a feeder, burning out the heat coils 
in our exchange and our instruments, and leaving us with communi- 
cation cut just when we most wanted to know what was wrong, and 
where. I think the telephone company got the worst of it on the 
whole, and both parties suffered sufficiently to lead them to co- 
operate in measures to reduce the annoyance by dint of which 
measures considerable improvement was gradually effected. Gener- 
ally, these squalls were accompanied by deluges of rain, so that the 
emergency repair gangs had an uncomfortable job. It is not at alla 
nice feeling for broken wire ends in the dark, with a furious wind and 
rain, and the knowledge that any wire-end met with may be alive. 
Nor is it all that one could wish, replacing fuses in a pole box on a 
3,000- volt line, in similar weather and darkness, especially knowing 
that there may be a short still on, which will make its existence 
decisively evident when the contacts get home. 


The new cars were shipped with the bodies knocked down, in a 
form that proved very convenient. The floor and the roof of each 
car were used as the bottom and lid of a packing case, all the seats, 
posts, fittings, fastenings, and appurtenances of that particular body 
being packed between them, and the sides planked round. Each 
body, therefore, formed a unit package with everything belonging 
toitinside. There were thus no separate boxes of small fittings and 
fastenings to go astray, and delay the erection of every car, and even 
if a whole body were lost, which was unlikely, the others were com- 
plete. Such packages are necessarily carried as deck cargo, and the 
combination of sea and rain water and tropical sunshine is quite sur- 
prisingly destructive to some materials. For example, we found a 
good many curtains rotten on delivery; they seemed to have gone 
through a kind of fermentation en route, and should evidently have 
been packed watertight. "Trucks, also sent as deck cargo, with the 
axles in place, in several cases had the journals deeply pitted, show- 
ing the desirability of protective painting or greasing ; if the latter. a 
very heavy grease is necessary, or the sun will run it out. On the 
whole the packing and carriage were well done, and with the pre- 
cautions just noted may be safely imitated in future cases. Ob. 
viously, the erection of cars requires a certain amount of preparations 
in the way of lifting appliances, tools. and at least a few men accus- 
tomed to the work. We were fairly well off in these ways, having è 
shed provided with ample pits, workshop with all ordinary tools, 
overhead crane, &c., and a staff of mechanics; but anyone starting à 
new job in such countries should make sure that the shed. lifting 
tackle. some sort of a shop, and a few mechanics will be available by 
the time the cars come to hand, as lying packed in the open in the 
tropics causes rapid deterioration. It need hardly be said that the 
man in charge of the erection should know in every detail how the 
parts go together, and the proper routine of erection. Either he or 
someone who will take his instructions should know the workmen s 
language fluently. It is not right to send out a man to take charge 
of an important construction or erection job, and to pick up a new 
language at the same time. Misunderstandings, delays, mistakes, 
and quite unnecessary labour troubles are sure to occur. 

An important feature of tramway operation in Santos is parcels and 
goods transport. The conditions are favourable because outside the 
business centre the roads are bad, between Santos and its chief rest- 
dential suburb, Sao Vicente, the only practicable road for vehicles 
includes a long stretch of the sand beach, which between high and 
low water marks affords a good surface for light vehicles, but '* 
unsuitable for regular commercial transport. Hence we carm 

nearly all the goods consumed in Sao Vicente, where there was ? 
convenient receiving and delivery station, and two others in Santos. 
A regular service of goods cars was run on all routes, starting from the 
respective receiving stations, and delivering the goods at the com 
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signees’ street doors. Small parcels and letters were also delivered 
on passenger cars, being handed to the conductor en route, or to any 
of the receiving offices. Every afternoon from four to six meat vans 
‘were run from the municipal slaughter houses into the city, delivering 
their contents at the various meat salesmen's shops. One employé 
‘of each firm was permitted to travel with the meat train to ensure 
‘delivery of the right goods. A good deal of the meat was distributed 
from the car shed yard, where salesmen's carts awaited the arrival 
‘of the trains, and the jolly butcher boys were such a tough crowd 
tthat we had to ask for a policeman or two to be in attendance to pre- 
vent regrettable incidents. The company also furnished foods trucks 
‘to persons transporting large quantities of material on either a dis- 
tance or a time rate. If by distance the time occupied was limited 
and the time rate applied beyond the limits. It was found advan- 
tageous to keep a loading gang at the disposal of customers, charging 
for them by tonnage and the nature of the goods handled. This was 
particularly useful in the case of bricks, earth and building materials 
‘generally, which had to be delivered at any aprt of the route con- 
tiguous to the works in progress, necessitating running to the nearest 
‘cross-over road or turnout whenever a service car came along. It 
was much better to have our own loading gang than the customers 
in these cases. It may be mentioned that over most of the district 
the sanitary authorities insisted upon considerable filling.in of the 
natural ground surface before building any residence, as the natural 
surface was generally too low for drainage and often swampy. So 
that a good many cubic yards of earth went to every house, and as the 
‘company possessed a granite quarry where a good deal of super- 
incumbent earth lay above the upper surface of stone, quarrying for 
‘concrete material during the reconstruction afforded a large by- 
product of earth, for which and its transport extensive building 
‘operations offered a ready market. In streets with single lines and 
‘considerable passenger traffic, we only did this heavy chartered 
transport work at night. There were also standing contracts with 
factories and others for the transport of goods and fuel, as the com- 
pany had a railway siding serving for rail and sea carriage. In one 
case we contracted to carry all the ironwork of & suspension bridge 
from the railway siding to near the bridge site, for a Government 
Department, providing loading and unloading. For this goods 
traffic we had motor-equipped open waggons and box waggons of 
6 tons capacity, trailer open and box waggons of 4 and 6 tons capa- 
city ; and trailer box waggons specially fitted for meat carriage. As 
there were no gradients worth mentioning, a motor-equipped waggon 
easily took two trailers, or three meat waggons, and kept time with 
the passenger cars. This goods traffic gave a very good net revenue, 
‘and there seems no reason why something like it should not be work- 
able and protitable in some British districts, but it has got to be pro- 
perly organised from the start and, of course, run at competitive 
rates, 

Passenger traffic was rather better distributed over the day than is 
usual here. The workmen's traftic was at ordinary fares, and only 
heavy on certain short routes. The business traffic was mainly of 
office and tradespeople and superior employés in the docks and 
Government offices, of which the Customs is the most important. 
‘This extended over the hours 7 a.m. to 9 a.m. and 4 p.m. to 6 p.m. 
But there was a considerable breakfast traffic between 9:30 and 
noon (out and in), shopping and visiting:in the afternoon, mostly by 
ladies and children, and to and from the city in the evening by the 
frequenters of cafés, theatres and cinemas. One item which sur- 
prised me at first was the heavy bathing traffic during several 
months of the year, starting with the earliest outward cars about 
4a.m., returning up to about 7 a.m. In a climate where 60°F. in 
the shade is “ cold," and every sunny day is hot enough to make 
quick walking uncomfortable, the riding habit develops with great 
rapidity, and the annual expenditure per head on travelling is con- 
siderably higher than in temperate climates. It is noticeable, too, 
that tramways in all tropical and semi-tropical seaports seem to do 
goed business, and it is not difficult to understand why this is so. 
There was no Saturday half-holiday, but on the afternoons and even- 
angs of fine Sundays and recognised holidays, given fine warm 
‘weather, the pleasure traffic was enormous. Most of it was to and 
from the seaside, where there were various resorts. Naturally 
‘everyone wanted to stay until the end, and then they all tried to get 
home together, which called for all the ears we could run. It was 
Xiothing unusual for a motor car and trailer seating together 69 pas- 
‘Sengers, to account for 100 fares on these trips, and as the extras 
were largely on the footboards, it was pretty sure that a few fares 
Were missed. A few bogie trailers seating 60 passengers apiece, 
‘Originally the passenger cars of a part of the system then worked as a 
Steam railway, were of great use on these holiday rushes, and, with 
the motor-car, would often account for 150 fares per trip. Fine 
"warm Sundays gave much better gross receipts than week-days. The 
most curious special traffic to English ideas is that on November 
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2ud, All Souls' Day, when practically the whole population visits the 
cemeteries, where most of the graves are decorated for the occasion. 
Passenger cars were frequently hired out for funerals, especially in 
the case of children. The Carnival gave us something to do, the 
practical] jokes carried on in the cars worried the conductors and 
sometimes led to quarrels. Some of the religious festivals called for 
special services at special hours; for example, on Easter Sunday 
morning a procession at 3 a.m., between two of the churches called 
all the faithful into the city, and we had to have every car man on 
duty at 2 a.m. on that day. With this excellent start a fine Easter 
Sunday was likely to give the highest takings of any day in the year. 

Twenty years ago Santos had one of the worst reputations as à den 
of yellow fever, but its character is now clear, and of late vears it has 
become a popular health resort for the people of Sao Paulo and the 
coffee planters of the interior. From April until August the seaside 
hotels are full, and lots of private houses are let to up-country 
visitors. Asthe seaside is three miles from the city and has no shops, 
and as there were frequent dances at the different hotels, and lots of 
visiting between relations and friends who could not so easily visit 
each other at their own homes, these bathing visitors provided a 
welcome addition to the ordinary traffic, and proved to be worthy of 
some special provision. 

In the working of an undertaking of this kind at a great distance 
irom the source of supply, very long views have to be taken in order- 
ing all consumable stores. As long as delivery times and voyage 
times are fairly regular, and the rate of consumption is regular, too, it 
is a matter of simple calculation, but a very considerable margin of 
safety will be added by the wise man. Sometimes quite incal- 
culable elements upset the best laid plans. The coal strike in Eng- 
land in 1912 held up manufacture and shipment, as everyone knows. 
Cargo steamers were ordered to proceed at slow speed to save the pre- 
cious fuel. After the strike there was a tremendous rush of goods 
to Brazil, which was just then buying plant and machinery in great 
quantities, and as these great shipments came to hand the Santos 
docks’ labourers thought it their turn to strike, and held up the 
shipping for several weeks. As a result the dock quays were piled 
solid, as well as the warehouses, with every possible variety of 
material from end to end. At this period we got very near the 
bottom of our stock of consumable and spare parts. 


DISCUSSION. 


Mr. C. W. SHEPHERD (Edinburgh) thought Mr. Savers might have 
published a balance-sheet of the company he referred to as an addition 
tothe Paper. He detailed some of hisexperiences with regard to obtaining 
a tramway concession in Adrianople and asked if Mr. Savers! experiences 
had been similar. These experiences seemed to show that a great deal 
of money was wastefullv spent, and he thought that British shareholders 
would do well to keep their money in this country. 

Mr. C. G. TEGETMEIER (British Electrical Federation) did not agree as 
a general rule with Mr. Shepherd's recommendation. n Auckland they 
had to overcome similar difficulties with regard to track construction as 
those detailed by Mr. Sayers. This applied to concrete stringers which 
had been replaced by wooden sleepers. 

Mr. R. A. HuMpuries (Birmingham and Midland Tramways Joint 
Committee) also objected to concrete stringers and said that transverse 
sleepers had to be employed in the Black Country owing to subsidences. 

Mr. H. M. Sayers, in reply, said that in doing work of this kind a 
knowledge of both the language and business methods of the country 
concerned was essential. The latter were very different from those in 
this country. They had chosen concrete stringers as a lesser evil. Guard 
wires were not used. 


A Paper on "Standard Tram Rails: A Comparison of 
English and Foreign Sections’ was then read bv Mr. F. Bland. 
This Paper is given below. 


STANDARD TRAMWAY RAILS: COMPARISON 
TWEEN ENGLISH AND FOREIGN SECTIONS. 


BY FRED BLAND, 


BE- 


The question of standard rails for tramways has been a prominent 
one during the past 12 months. The question of replacing certain of 
the British Standard rails being under the consideration of the 
Engineering Standards Committee, which, connected with the fact 
of extensive renewals of tram tracks now taking place in this and 
other countries, and the great movement that is being made towards 
the standardisation of such renewals both in regard to rails and 
tramway track work, the writer thought th» present Congress was 
a good opportunity of laying certain information before members of 
the Congress in the hope that it might be of assistance to. them in 
their future decisions. The diagram shows the existing British 
standard rails together with the French and German scctions, and 
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also a combined section of the British standard No. 4-7 in. deep 
against French U.T.F. 7 in., and German No. 4-A 7 in. The writer 
presumes that all members know the British standard rails, and, 
therefore, does not describe these. They consist of No. 0 (of which 
none have yet been rolled), 1, 2, 3, 4 and 5, with the corresponding 
sections for curves known as 0-C, 1-C, 2-C, 3-C, 4-C, and 5 C. 

The principal section rolled in England during the past year has 
been the No. 4, which now appears to be the favourite section for 
English tramways, followed by the 6} in. rails Nos. 1 or 2. It is 
now suggested that the new sections should consist of Nos. 2, 3 and 4, 
retaining the old dimensions with the exception of the bottom 
flange, which will be reduced to a uniform width of 6$ in. It has 
also been proposed that a new British standard section, to be known 
as No. 6, should be adopted as shown. This will be rolled with a 
12 in. radius on the running edge and ,', in. thicker head. The 
web will be moved nearer the centre of the rail and slightly 
strengthened ; the flange will also be 6} in. wide. The calculated 
weight of the rail is 112 1b. per yard. A shallower rail 5] in. deep to 
be laid on sleepers for light railways has also been suggested, but 
as these sections are not yet approved by the Engineering Standards 
Committee, I have not included them in the printed illustration. 
With regard to the radius on running edge, I believe that the Leeds 
Corporation were the first tramways to use a tram rail with a 12 in. 
radius, this being decíded upon after exhaustive tests made on their 
tracks, and I tind on different tramways that 12 in. is the approxi- 
mate radius which all sections of tram rails take, after several years' 
wear, no matter whether standard or otherwise. On examination 
of the combined section shown on the diagram, it will be seen that 
the only difficulty in the way of having a European standard section 
is the difference of 1 in. in the depth of the groove, and which I am 
afraid will always remain a difficulty. The running treads are prac- 
tically the same. The German rail has 10 in. radius, the French 
12in. and the English 12 in. (presuming this is adopted). The 
difference in the thickness of the heads is very little and could easily 
be altered. The webs could also be uniform, thus allowing one of 
the fish-plates to be universal as the punching, which now varies, 
could be easily rectitied, and then only one special plate would be 
required for the guard side, instead of two jogyled plates now neces- 
sary. 

With reference to the American sections given on the diagram, it 
must be understood that these are not officially correct. and I am 
indebted to a Paper written by Mr. Martin Schreiber for the small 
sections, from which these have been enlarged and which appeared 
in the " Electrie Railway Journal". on April 11, 1914, and to other 
sources of information. It will at once be seen that as far as this 
country is concerned, and, I believe, Europe generally, these pro- 
posed American sections are useless for practical consideration, 
owing to the different conditions prevailing here for tramway service. 
America appears to have suffered in exactly the same way as we 
have done in the past, that is, from innumerable rail sections. 
(Many of vou will, no doubt, remember the large sheet of rail sections 
exhibited in the Congress Hall at Blackpool last vear, illustrative of 
this subject.) To an English engineer the American sections appear 
' fearful and wonderful," and would be the terror of a manager's 
life if used on English roads. The subject of standardisation of 
American rails was brought forward at the American Street Con- 
vention in 1907, when 16 sections were proposed. In 1909 two 
depths of rail, 7 in. and 9 in., were recommended, and in 1911 four 
designs were presented, but referred back until 1913, when the four 
sections now shown were submitted and approved by the Conven- 
tion. The chief feature, apart from the design, is the increased depth 
of groove to 14, in. Thus the net result of six years' considera- 
tion was these four sections. In comparing American and English 
Committee work, I may say we are ahead of our American cousins 
In having had standards rail in regular use for some vears, and it is 
actual trafic. requirements which have created the demand for 
revision, while America has still to put these new sections into 
practice, with the possibility of a revision in a few years, at which 
bn confidently be hoped that the revised. English sections 

^ have been proved to be satisfactory under all conditions. Finally 
ek jx be T doubt that it is to the interest of tramway engineers 
Rus es s only, either 6j in. or 7 in., according to their present 
slick E. E ae in standard rails in all renewals of track work— 
erat Ad eria done during the past 12 months—and thus 
DUE E pus to still further standardise, and, what is quite 
per n ps e Stock rails and points and crossings so as to enable 

UE dh d lots for repairs promptly and at less cost. 
jas eL wi tl is subject, I would like to add that during the 
ah € question of standardising points and crossings has 


been very ; ee 

: very carefully gone into, and a report containing valuable 

inform 

w x . e i . : 
hich it is hoped, will be shortly issued. 


ation is now before the Envineering Standards Committee, 
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After a brief discussion the meeting adjourned. 

In the afternoon, the garden party which was to have been 
given by the Lord Mayor and Corporation of Newcastle in 
Leazes Park was postponed owing to the weather. Instead, 
an entertainment took place in the Picture House, Grainger- 
street. 

In the evening a banquet was given by the Lord Mayor and 
Corporation of Newcastle at Tilley's Assembly Rooms, Market- 
street. A large company, including many ladies, attended 
and spent a most enjoyable time. 


Friday, July 17th. 


This morning the weather was rather better, and, as the- 
meeting did not start until 10:30 a.m., members were afforded 
an opportunity of inspecting some of the sights of the city at an 
early hour. Whether this oppotunity was taken advantage of 
is, however, open to doubt, seeing that the atmosphere of New- 
castle at the present time tends to somnolence. 

The proceedings this morning began with a Paper on “ Rail 
Joints: Their Construction and Maintenance,” by Mr. R.. 
Humphries. We give this Paper in abstract below. A tele- 
gram from Mr. Andrew Nance in reply to the congratulations . 
sent yesterday was also received and read. 


RAIL JOINTS: THEIR CONSTRUCTION AND. 
MAINTENANCE.* 


BY R. HUMPHRIES 


(Tramways Ensineer, Birmingham and Midland Tramways Joint Committee). 


Before the explosion of the “ contraction and expansion " theory: 
mechanical plated joints held the field. Only one stands out in much. 
prominence, and that is the Dick Kerr joint, in which the fishplate: 
on the table side was scarfed into the head of the rail, and resulted 
in three joints instead of one, two transverse and one the whole 
length of the fishplate, directly under the weight of a passing car. 
On the principle of the survival of the fittest, or rather one should say 
of the least unfit, we come to the British standard fishplate. This is: 
a six-hole plate, weighing for No. 1 B/S rail 50 tb. to the pair. A 
simpler plate cannot well be imagined, but it still retains that curse: 
of the family, that of allowing creeping to take place at every change 
of temperature. The writer knows of one Corporation system where 
the engineer specified that } in. should be allowed between the ends. 
of the rails when laid. The depressing effect of a passing car also 
causes this creep to take place, and this depressing effect 18 trans- 
mitted to the poor engineer in charge of the system when the inevit- 
able hammered joints appear. Out of 56 systems circularised in 1911 
32 admitted having dished joints, and possibly the balance of four 
were guilty of a `“ terminological inexactitude.” Many and various 
are the sole plates and anchors in use; they are of longitudinal and. 
transverse types, but one and all only postpone the evil day, With 
single deck or bogie ears and wide gauge this day may be long post- 
poned, but with high speeds, top-covered four-wheel cars on narrow 
gauges something better must be found. 

Scarfed or bevelled joints have been used to a large extent on the- 
Continent. These are of doubtful utility, as a square Joint rarely 
dishes at the butt. The dish is usually 1 in. past this on the leaving 
side, undoubtedly being caused by the flexure of the joint causing 
the car to jump forward. It is now generally admitted that expan- 
sion and contraction must be combated, and not allowed for as in 
the old days. Joints to be perfect must be strong enough to with- 
stand temperature effects. What can be said of interest under this 
head? The perfect joint should, of course, need no maintenance, but 
there are others. The general reply in regard to maintenance from 
the circulari ed systems before refrred to was to the effect that dished 
joints were packed up or cranked fishplates titted ; but, of course,. 
as this does not go to the root of the evil, the dishes again reap pear. 
The writer has had considerable success with cranking fishplates. 
The Brown crosta plate is made to dovetail into the head of the rail 
after cutting out the dish. Mr. Fitzmaurice, the permanent way 
engineer of the British Electrical. Federation, recommends a piece. 
of inverted rail bolted under the joint, and after packing up burying 
solid in pitch concrete. Oxy-acetylene is used in some places to fill 
in the dishes, and the writer has had considerable success with arc 
welding for this purpose. 

Let us for one moment look at the conditions that hedge around 
what, for the purpose of discussion, we will call the ideal joint. (a) 
The processes involved should be suitable for construction, recon- 
struction and repairs. (b) The plant involved should not be too. 
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cumbersome or costly, and should, if possible, be useful for purposes 
other than joint making, so as to spread capital expenditure over as 
large an area as possible. (c) The skill involved should not be of too 
. Scientific a nature; local labour should be used and existing forces 
utilised in preference to the introduction of those of a fresh and costly 
nature. (d) The joint itself should cover a fairly large area so that 


; : l 
the stresses imparted by passing cars do not come upon a small area 


-of rail or joint. (e) The process of joint making should in no way 
affect the nature of the steel, especially in proximity to the joint. 
Its strength and conductivity should be at least equal to that of the 
rail It should withstand hammering without fracture, and also 
be capable of standing up to its work even if its substructure is 
washed out from immediately beneath it. Expansion and con- 
traction must not affect it. (/) Last, but not least, it should not be 
- expensive. Finally, we may say that existing methods roughly class 
themselves as follows: (a) Fishplated joints, with or without base 
support ; (b) welded joints without tishplates ; (c) welded joints with 
fishplates. Personally I have no hesitation in advocating the last on 
the list. The support of the fishplate enables the weight of a passing 
car to be well transmitted from rail to rail, and if the fishplate can 
„be made to stay where it is placed, and the creep between the rail and 
plate abolished, we shall have a joint that will live as long as the rail. 
For some time past the writer has, on the permanent way of the 
Birmingham and Midland Tramways Joint Committee, been carrving 


-out useful work on electrice arc welding. A motor generator is fitted 
into an old tramcar, and this is run to any point on the line where 


welding is to be done. "The plant is of about 25 kw., thus taking 
-about 50 amperes at 500 volts from the trolley wire. 1t will be seen 
‘that this demand is most reasonable, and no undue strain is put upon 
feeders or trolley wire. "This 50 amperes at 500 volts is converted to 
100 volts and 250 amperes for the welding work. The positive pole 
of the machine is coupled to the car wheels, leaving only the negative 
cable to be run out to the arc carbon and the weld. A steadying 
resistance is put in series with the arc, leaving about 70 volts across 
the latter when at work. High carbon steel sticks are used to feed 
the arc when filling in dished joints, a couple of units and a few 
‘minutes’ work sufficing for this. The surplus steel is then ground and 
filed level, and the dish is filled with steel equally as hard as the rest 
of the rail. The fields of the generator are excited from the trolley 
wire. This gives a steady voltage across the arc, and the operator 
Tas no difficulty in maintaining a steady flame. This, of course, 
also enables the whole of the generated current to be used on useful 
work. Welding fishplates solid to the rail is a longer process, and 
takes about half an hour per joint, and consumes about 10 units 
-of current. The fishplates are first removed and the rail thoroughly 
‘cleaned and scaled before refitting the plates, which are then screwed 
up tight before welding. The operating costs are quite low: ls. 
covers the filling of a dished joint and 5s. a pair of welded fishplates. 
Fishplates are welded on to special work as well as to rails, and 
dishes in points and crossings are also easily handled. There need 
be no hesitation in using this process, as when the time comes for 
renewals the oxv-hydrogen blow-pipe will soon cut up the track for 
‘removal. Figures of deflection tests show that the welded fishplate 
fetches up a joint to at least the same strength as a piece of rail of 
the same section. Conductivity is also improved and bonds can be 
abolished. With 500 amperes passing through 19 in. of rail, the drop 
was found to be 12 millivolts, and with the same current and length 
across a welded fishplate the drop was only 8 millivolts, A similar 
but smaller welding set is in use, fitted on a four-wheeled cart or float, 
Dut as this is of less capacity the work takes proportionately longer. 
Xt has the advantage, however, that no interferences with the traffic 
takes place as in the case of the car, where one side of a loop has to be 
commandeered for its benetit. Another welding set ìs at work in 
our central repair shops, where it has earned itself the title of © The 
Scrap Preventer.” All sorts and conditions of work are tackled, 
and the replacing of metal where removed by wear is now one of the 
stock jobs of the shop. 


In conclusion, various systems of welding are described 


DISCUSSION. 

Mr. R. Stutz (Thermit, Ltd.) was sorry to see that the author was an 
advocate of welded joints with fish plates. This system meant added 
expense when there was relaying and did not, therefore, fultil the econo- 
mical requirements laid down by the author. Cheapness could only be 
justitied by the results obtained. He would like to know how long the 
joints mentioned in the Paper had been used and also what the incidental 
costs were. It used to be considered cflicient to butt up the joints, but 
this was not always satisfactory. It was now advisable to butt up and 
weld the head. This also increased the conductivity of the joint, making 
it equal to that of the adjoining rail. 

Mr. J. A. Bronie (Liverpool) gave details of a special eccentric joint 
swith which he had experimented at Liverpool. This had three bolts on 
wach side the juint. These bolts were eccentric and when tightened up 


pulled the two ends of the rails close together. This prevented movement 
at the joint and the trouble and expense of re-construction. Joints of 
this kind had been in use for four years at Liverpool and they could not 
now tell by inspection where the joints were. 

Mr. W. F. ENDEAN said their experience with 3.000 Fitzmaurice joints 
at Mansfield had been very satisfactory. Their system of repair was to 
put a piece of old rail under the joint to force it up and file it off smooth. 
Concrete was put round the joint and filled in with pitch grouting. The 
pitch amalgamated with the old structure and no movement took 
place. This arrangement hermetically sealed the joint so that the sub- 
structure could not be washed out. 

Mr. H. M. Sayers said as regards new construction the welded joint 
was ideal, but no process at present satisfied this ideal. He would like 
those who had had experience of the various systems to give their views 
so that the drawbacks of each could be avoided. The track should be 
equally rigid or equally elastic at all points. ‘Turning to repairs, the best 
method was to crank the fish plates, to raise the dished rail and then file 
it down. But the fish plates must be filed if this was to be successful. 
Even in new work it paid to fit fish plates and it was also desirable to file 
the rail heads. 

Mr. J. W. Dcepace (Oldham) said that on his system the amount of 
thumping at joints was alarming. ‘To overcome this they had cut off the 
ends of the rails and put in insets using the Tudor welding process. This 
had given every satisfaction, though one joint had failed through bad 
workmanship. In other cases old rails had been taken out, the ends cut 
off and then replaced. The difficulties on curves with regard to replace- 
ment were overcome by crowing after the weld. The fish plate weld 

was most satisfactory where there were colliery workings and it was hardly 
any dearer than the Thermit process. Thumping joints should be dealt 
with at once and the joints tightened up. He thought Mr. Brodie must 
have a lot of work to do in butting up the rails. He would like to know 
what pull was required, 

Mr. A. Coveney (Erith) said they had many patched joints on his 
system ; but they were difficult to find. 
hollowing further on past the joint. 
was satisfactory. 


Mr. G. STRATTON (Sunderland) found that periodical tightening up of 
the joints was satisfactory, but it was not permanent, and some other 
method of getting over the trouble would have to be adopted later on. 
Mr. W. T. Rosson (South Shields) thought that there ought to be 
something resilient underneath the joint. Tracks laid on such a system 


ought to last for ever and be much quieter owiny to the absence of ham- 
mering. 


There was no scaling out or 
This seemed to show that the idea 


Mr. G. W. Horronp (Salford) considered that the Thermit system was 
not successful with new joints. The welding ot old joints by the Tudor 
process seemed to be satisfactory. This system, indeed, he thought, was 
the best of the systems he had used, but he had not tried it on new rails. 

Mr. STEPHEN SELLON said there had been a great deal said about the 
remedving of existing defects, but they ought to be more interested in 
preventing the unfortunate results of past inexperience and in putting 
down some system which would not require these remedies, All their 
energies ought to be devoted to finding some system of joints which would 
last as long or longer than the rails. 


Rividity in joints must be guarded 
against. 


They had an example of the importance of this in the L.C.C. 
tramways, where there was a rivetting action, and consequent dished 
joints, a good anvil being provided owing to the rigid construction. The 
most elastic road bed, combined with properly n:ted fish plates, would 
give the desired remedy. 

Mr. R. Humpunies, in reply, said that the repair truck referred to 
in the Paper was made up from scrap stuff, and also did other work, so 
that its cost was negligible. He thought flexibility was necessary, for it 
had been found that even a creosoted transverse sleeper under the joint 
caused dishing. A welded fishplate seemed the best method to adopt 
when its weak points were eliminated. It would render them independent 


of the sub-structure. Railway people tightened their fishplates daily, 
but this could not be done on tramways. 


A Paper on © Town Planning " was then read by Mr. J. A. 
Brodie. This is given in abstract below. 


TOWN PLANNING IN RELATION TO TRAMWAYS.* 


BY J. A. RRODIE. 
(City Engineer, Liverpool Corporation.) 


Summary.—ln the first part of his Paper the author discusses how 
tramways affect and are likely to be atfected by the various schemes of 
improved town planning which may be carried out in the neat 


future. He gives some account of what is being done in Liverpool in 
this direction, together with details of the arrangement of the tramway 


lines on new roads. Finally he details some improvements which he 
considers necessary if the prosperous future of tramways is to be assured. 


I propose to deal in a general way with some of the points arising 
in connection with town planning and roads which are likely to 
affect, or to be affected by, the methods adopted for the local con- 
vevance of passengers between the central area and the district 
likely to be town planned on the outskirts of the larger towns of this 
country. The main streets and roads have always been the prin- 
cipal feature in the old plans of towns, and they must continue to 
nu po c e UU usu EC ed 
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form the real backbone and frame to which the details of any effective 
town planning scheme are to be fitted. "The principal lines of traffic 
in any large town, if reduced to a simple diagram, will generally be 
found to show a central area from which lines radiate to the outskirts 
as directly as the physical features of the area permit. At distances 
from the centre subsidiary lines for belt traffic are required, and if 
properly planned in advance, they can be utilised to assist in reduc- 
ing the further congestion of the central area. The history of street 
improvements in England shows that up to the passing of the Town 
Planning Act, 1909, no general powers existed in this country for 
the purpose of effectively dealing with street improvements, and 
practically no variation or improvement of the line or direction of 
any proposed street. however important, could be introduced, ex- 
cept by agreement with the landowner, without first obtaining 
special Parliamentary powers for each particular work. Immedi- 
ately outside the town boundary matters were worse still, for here 
the control was in the liands of the small local authority who had 
not the means to carry out improvements on any proper scale, and 
Parliament refused to allow the large authority to have any voice in, 
or to help improvements outside its boundary, without first obtain- 
ing special Parliamentary powers. If the intention of Parliament 
had been that it should be made as difficult and expensive as possible 
tor public authorities to arrange for satisfactory main lines of com- 
munication within and outside à town, then the old powers were 
certainly well arranged for the purpose. Some small districts still 
continue to follow the old line of policy, and even county authorities, 
who might be expccted to take a larger view of the position, have 
supported them ; hut fortunately many such authorities have taken 
a more reasonable view. and in the neighbourhood of Liverpool the 
councils of four large areas lying to the south of the city recognised 
that they could not deal with the question of town planning on a 
suitable scale except at—for them— great expense, and these dis- 
triets have been included bv agreement within the city, on the under- 
standing that proper schemes are to be prepared, so that there is 
some prospect of dealing with the southern section of the extended 
city on proper lines. 

It has often been asscmed that the proper arrangement of the 
larger towns has not in the past received so much attention in this 
country as the importance of the subject demanded, but those who 
have read the old reports are in a position to know that in many 
cases these towns have. from time to time, given this subject great 
consideration, and that the blame is attachable rather to the want 
of foresight of those who, in the past, controlled the purse strings, 
to the fear of heavier calls upon the ratepayers, and to the lack of 
powers to assist, and at the same time control, development, which 
powers are so conspicuous a feature in the recent town planning 
legislation. As the result of want of powers, combined with want of 
foresight, many additional roads of much too narrow width have 
been added in town areas in England, and though about four millions 
sterling have been expended in Liverpool during the past 50 years, 
It can safely be said that none of the most important streets in the 
old part of the town are of a width in excess of present requirements. 
Experience in connection with street improvements near the centre 
of the town shows that about four-fifths of the whole expenditure 
goes in payment for houses and compensations, all of which would 
have been avoided if care had been taken to sce that ample width 
for trattic purposes had been originally provided. 

In 1908 Liverpool obtained a special Act which gave power to the 
Corporation to control the widths, direction and gradients of all 
roads likely to become main lines of communication, and either by 
negotiation or under the powers of this Act about 20 miles of roads, 
varying frem 72 ft. to 120 tt. wide, have been constructed as new 
roads or as widenings of existing roads, principally on the outskirts. 
The powers contained in the Town Planning Act of 1909, if properly 
exercised, will also be of immense advantage in connection with the 
provision of main roads, and some of the points which are likely to 
have a most direct effect on local traffic conditions are, shortly as 
follows: (1) The planning of new areas likely to be developed in the 
outskirts, and construction of main streets and roads through them ; 
(2) the replanning and re-arrangement of the older and congested 
areas in towns and the re-housing of the displaced inhabitants: (3) 
the reduction of the number of houses to the acre; (4) the purchase 
of land for housing schemes: (5) the provision of open spaces, parks, 
recreation grounds, &c. ; (6) the allocation of areas for industrial 
Purposes. When these points are looked into from the purely sur- 
face passenger trafic view it will be seen that, whilst the four latter 
may have some effect on the amount of traffic likely to be provided, 
the really important points are those connected with the planning 
and provision of the main streets and roads whether through new 
or old areas, An interesting question which arises in this connection 
13: At what di ta ice apart should such main lines of communication 
be provided ? So far as I can find out, no standard on the basis 


either of distance apart, of population served, or of most economical’ 
headway between vehicles has been arrived at, and it appears very 
desirable that more accurate knowledge as to the population served 

by any line of tramways should be available. The want of know- 

ledge arises no doubt from the fact that hitherto tramways have had' 
to follow such main roads as existed, but if really careful planning 
is to be adopted these points may require to be more carefully 
looked into. The average distance apart of tramway lines at the 
approximate limit of the closely built-up area in Liverpool may be 
taken at about 800 yds., the average number of houses at this point 

being about 25 per acre, and the average walking distance to the- 
nearest stopping place being about 500 yds. In the case of Liverpool 

the town planning of the whole of the area lying to the south of the 

built-up area and within the city boundary is at the present time 

under consideration, and the plan shows by thick lines the tramways. 
which now run through these areas. In these districts it will pro- 

bably be found that tramways will be required, when the buildings 
are developed, at a maximum distance apart of about 1,000 yds., but 
this will depend to some extent on the number of houses allowed to 
the acre and other conditions, such as the amount of ground alloted. 
to playgrounds and parks. It will be understood, however, that 

there is likely to be considerable difficulty in foreseeing what may 
be the requirements for portions of these districts which may not be 
fully developed for possibly 40 years. Other questions which arise 

are: At what distance apart should stopping places be provided on 

a well-designed system of tramways? Are travelling facilities 

likely to be of such importance in the future that stopping places 

should be taken into consideration when laying out the internal 

planning of the areas lying between traffic roads ? If so, should the 

positions of subsidiary cross roads be determined by the best position 

for stopping places ? Or may these points be left to chance as 

hitherto ? 

A very considerable change has occurred in connection with all 
forms of street traffic since the introduction of the self-propelled 
vehicle. Ample width in the first instance is now a matter of the 
greatest possible importance in all main thoroughfares where the 
genera] traffic is likely to be considerable, and 80 ft. may be looked 
upon as the minimum width which should be adopted in any im- 
portant main thoroughfare leading towards the centre of any con- 
siderable community. It has been argued that 60 ft. is quite wide 
enough, but very few people who have themselves felt the strain of. 
fast driving through traffic will endorse this view. It has also been 
pointed out that widening to 80 ft. is unnecessarily expensive, 
but it is found in actual practice that there is no very considerable 
difference in cost when the extra width does not involve additional 
frontage properties or render the surplus sites so narrow as to be un- 
suitable for building purposes, as the compensation payable for 
disturbance forms a very important item of the expenditure. Where 
land can be acquired on reasonable terms, as in the outskirts of a 
large city, the widening of the most important main thoroughfares 
to 120 ft. can be strongly recommended wherever the street authority 
and the tramway authority are anxious to provice the best possi ble 
accommodation for traffic, and are prepared to wo:k together with 
this object in view. The design of the surface of such a roadway is 
of itself an interesting problem, and two typical sections of roadways. 
which have been constructed in Liverpool have widths of 114 ft. and 
120 ft. respectively. In the cross-sections of these roads it will be 
seen that tramways have been laid down the centres, both roads 
being radial roads leading toward the centre of the city. In the 
114 ft. wide road it was found to be inadvisable to lay the tramways 
In grass, as this would have had the effect of reducing the amount of 
room left available for ordinary traffic unduly, The tramways in 
this case were, therefore, laid on longitudinal concrete beams, and the 
surface finished in pitch macadam. In the case of the 120 ft. wide 
road, the tramways are laid on wooden cross sleepers on a clinker. 
foundation, the clinker being brought up to the level of the top of the 
sleepers, and over this soil is laid for grass, the top of the soil being 
left at the level of the bottom of the head of the rail. The roadways. 
outside the tramway track, where new, are being laid with a clinker: 
concrete foundation with macadam stone embedded in its upper 
surface, and the wearing surface of these roads is finished in pitch. 
macadam, the traffic expected along this route, though considerable- 
in quantity, being generally of fairly light type. The arrangements 
made in regard to the 120 ft. wide road have been of such a char- 
acter that the total cost of constructing the tramways and addi- 
tional street surfaces can be carried out to the full width of 120 ft., 
without any greater cost than would have been necessary to provide 
for a street only 80 ft. wide with tramways of the usual construction 
and paved complete. The cost of construction of a new tramway in 
Liverpool, including excavation, concrete foundation, permanent 
way and paving of the highest class, may be taken at about £0,000- 
per mile of single line, exclusive of the overhead equipment. On. 
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‘taking out estimates for the simplest form of construction of tram- 
"ways, which included crushed {clinker foundation and ballast, the 
tramway being laid on cross sleepers and the surface finished in 
‘grass, it was found that the cost amounted to about £3,000 per mile 
of single line exclusive of overhead equipment, thus showing a saving 
-of approximately £6,000 per mile of double line of route. It ap- 
peared, however, that such a track could not be laid and safely 
worked at a high speed, bearing in mind the other vehicular traffic, 
-on a road only 80 ft. wide, which was the width originally intended 
by the street authority. As the land adjoining a portion of this 
road, amounting to nearly two miles in length, could still be acquired 
for less than 5s. per square vard on the average, including all com- 
pensations, it became feasible, with the difference in cost of tramway 
. construction between the two methods, to purchase a strip of land 
40 ft. wide throughout this length, and on a careful consideration 
-of the estimates the tramway authority agreed with the street 
. authority that the road should be constructed to a width of 120 ft. 
The tramways are being constructed in the centre of the roadway, 
this area being fenced off from the general traffic by low hedges, and 
in this way any trespassing on the line will be avoided, and it will be 
possible for the tramway to run safely at any speed which may be 
authorised. "The tramway undertaking will also have the benefit of 
the reduced cost of maintenance which the absence of the necessity 
for removing the paving when repairs or adjustments are required 
will allow. 

The question naturally arises whether such a road will completely 
meet the requirements of fast services for local! passenger traftic, and, 
if so, how far in the direction of the centre of the town it is possible 
‘to carry a wide road of this description, bearing in mind the cost of 
]and and compensation ? The types of area which have to be dealt 
with may be divided roughly into four classes: (1) That already de- 
‘scribed in the preceding remarks in which the cost of land and com- 
pensations does not exceed on the average 5s. per superficial yard. 
.(2) An area consisting of portions partly built up with unbuilt por- 
tions, gardens, &c., which would bring out the cost on the average to 
:& bout £1 per superficial yard for the land required. (3) An area still 
nearer town where the buildings have probably approached the 
limit of their life which it may be necessary to deal with when re- 
arranging and re-building so that it may be brought up to an up-to- 
date condition ; where the cost of the necessary land for widening 
would approximately be £5 per superficial yard. (4) An area lying 
in the immediate vicinity of the central area through which the cost 
of widening roads will be a very considerable item and where the 
cost of the necessary land for widening would be approximately £25 
per superficial yard. On the basis of the cost of land given in these 
foregoing classes, estimates have been taken out, it being assured 
that where the road is widened to 80 ft. re-construction of the whole 
surface will be required, whereas when widened to 120 ft. the existing 
roadway for 40 ft. will not require re-constructing. The total cost 
per mile of the respective classes of roads may be taken roughly as 
follows: Class 1.—40 ft. road widened to 80 ft., with paved tramways, 
£29.000 per mile. If widened to 120 ft. with tramways in special 
track in grass, £26,000 per mile. Class 2.—40 ft. road widened to 
80 ft., paved throughout, plus tramways, £53.000 per mile. If 
widened to 120 ft. with tramways laid in special track in centre, 
£65.000 per mile. Class 3.—40 ft. road widened to 80 ft., paved 
throughout, plus tramways, £147,000 per mile. If widened to 
120 ft. with tramways laid in special track in the centre, £252,000 
per mile. Class 4.—40 ft. road widened to 80 ft.. paved thoughout, 
plus tramways, £616.000 por mile. If widened to 120 ft. with tram- 
wavs laid in a special track in the centre, £1,190,000 per mile. The 
figures quoted may be taken as the cost of average roads without 
specially difficult works, and it will be scen that they compare ad- 
vantageously with the cost of shallow subways of tubes which may in 
certain favourable cases be constructed as low as £300,000 per mile, 
but for which the usual estimated cost where passing under property 
is taken at an average of about £500,000 per mile; and it must be 
borne in mind that the wide roadway will be of much advantage to 
the town both in assisting in the re-planning and re-construction of 
parts of the old areas and in providing new frontages, improved 
rateable value, and greatly improved conveniences for the conduct of 
the general traffic; none of which objects would be directly assisted 
by the construction of subways or tubes. The question will natur- 

allv arise as to how the cost of such wide roads is to be apportioned 
between the street authority and the tramway and other authorities 
respectively. In the case where the municipality controls all in- 
terests, it should not be a very difficult point to settle, as the tram- 
wav authority usually contributes towards the reduction of the rates, 
and the rates bear the interest and sinking fund for the improvement 
expenditure. It probably would have led to better results, from the 
point of view of the travelling public, and particularly from that of 
the tramway authority, if their contributions towards the rates had 
been specially earma"ked to be used only for the improvement and 
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widening of tramway streets. Tramway traffics are likely to suffer 
severely in the future from the neglect of road widenings in the 
larger towns of this country, and, though large expenditures will no 
doubt be required in connection with local passenger traffic, with the 
object of providing faster services, such expenditures should be care- 
fully looked into with the object of seeing that these expenditures 
should be carried out to the best advantage. 

My own experience of tramways and tramway work extends over à 
considerable period, and it may be. therefore, that I am unduly pre- 
judiced in favour of tramway systems. I have, however, followed 
very closely the various developments of the other means for the 
local conveyance of passengers at present practicable, and I have 
come to the conclusion that there is, at the present time, a fine open- 
ing in many places for an improved tramway system, if designed and 
carried out on lines calculated effectively to meet the other forms of 
conveyance at present successfully competing with existing tram- 
ways. Of course, in arriving at this view, I am assuming that those 
responsible for tramways will take full advantage of every develop- 
ment both in materials and methods, and that there will not be too - 
great reluctance to move with the times. The main factor leading to 
success, in my opinion, will be speed. It is, indeed, unfortunate that 
too narrow and conservative a view has been so generally taken of 
the advantages likely to accrue to local passenger traffic from road 
widenings and improvements. If any considerable proportion of a 
surface tramway route is laid along a street upon which, owing to the 
interference of other traffic, the lack of sufficient widths, awkward 
turns, or for other reasons, an average speed cannot be maintained 
which will enable it to successfully compete in the matter of tim? 
with other systems serving the same area, the surface tramway 
system though, to-day, holding pride of place in this country as a 
means for the local conveyance of passengers, is hardly likely to 
retain that position. Speeds averaging from 15 to 25 miles per hour 
are already being given on systems having special tracks not inter- 
fered with by level crossings, where operated by electricity, and, 
though a considerable loss of time is usual, by reason of the difficulty 
of approach to the stations and the somewhat inconvenient distance 
apart of the stops, some of the districts served by such systems are 
already withdrawing residents, who, whilst formerly content to reside 
in town and at a distance of two or three miles from the centre, to 
use the surface tramway system, now find it possible to reside out- 
side the city at a three times greater distance from their business, and 
under pleasanter conditions, with the added advantage of being able 
to return home in the luncheon hour, if they desire to do so. The 
individual who rides in a motor-car or taxi-cab expects to be carried 
even through town streets at an average speed equal to the present 
maximum speed limit, and, if it has not already arrived, the time 
is not far distant when the present maximum limit of speed on public 
roads and streets of 20 miles per hour will become the average sped, 
and it is, therefore, hardly likely that local passengers will for long 
be contented with an average speed of about 8 to 10 miles per hour. 
It is, indeed, difficult to see why the ratepayer in, at any rate, the 
better quarters of a large town should remain content with an in- 
ferior service if he is prepared to pay the slightly increased fare 
which would probably be necessary to provide him with a service 
giving greater confort and speed. Increased speed has com? to 
stay, and both the town planning and tramway authorities must be 
prepared to provide arrangements which will meet the new conditions 
of life in large towns. Combined with speed there must be: (l) 
Safety both for passengers and for the other users of the roa; (2) 
comfort for passengers and for the occupiers of frontage property; 
(3) reasonable economy. 

From what has already been said it would appear that the average 
speed should be increased to the neighbourhood of 20 miles per hour. 
though owing to the convenience of surface systems and the greater 
number of stops a lower speed would probably compete successfully. 
It is likely that stops would average six to the mile, as against about 
one stop per mile in the case of trains and two stops per mile in the 
case of tubes, overhead railways, &c. Safety can be provided for in 
the case of fenced-in lines laid on wide streets, as the public and other 
traffic is excluded between stopping stations, and at stations the 
speed is of necessity reduced. Where, owing to the narrowness of 
the roads, a fenced-in track cannot be provided a good dex: could 
still be done by the strect authority for the additional safety of fast 
traffic in main trunk thoroughfares by dealing with the junctions of 
side streets in such a way as to slow up any traffic coming in to the 
thoroughfare from them. Such an arrangement could be mile use 
of to prevent such traffic coming in on the wrong side or otherwise 
carelessly. Where, as in most cases, the buildings are brought to à 
square corner on a narrow main thoroughfare it is practically 1m- 
possible for the driver of fast vehicles to prevent collision with a 
driver coming in carelessly or quickly on the wrong side from an 
unimportant side street. The tramway vehicle and the standard 
track have for a considerable numer of years not been much im- 
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proved, though credit should be given for the weld and other im- 
proved joints, which have had an excellent effect in reducing the 
shock and jar to passengers whilst passing over faulty joints, as also 
in reducing the noise and inconvenience suffered by frontagers living 
on most of the routes. It can hardly be said, however, that even 
the most perfect tramway system adds to the enjoyment of front- 
agers, and many cases occur where houses are emptied, particularly 
in cases of continuing illness or nervous worry. If speeds are to be 
increased, as appears to be necessary to enable tramways to contend 
successfully with other forms of passenger conveyance, the question 
of noise and vibration must be as far as possible eliminated. In the 
case of other road vehicles the problem has been successfully solved 
by the introduction of the indiarubber tread, and though the appli- 
cation of the indiarubber or other resilient and silent tyre to tramway 
vehicles would without doubt introduce some new and difficult pro- 
blems. these are not incapable of solution by competent engineers, 
and it appears to be remarkable that such a comparatively simple 
solution of some of the problems which have been troubling tramway 
engineers should, so far as I am aware, not have been successfully 
experimented with. The addition of some form of rubber tyres to 
tramway vehicles would no doubt slightly increase the working costs, 
but it is likely that the life of properly designed tyres would much 
exceed the life of tyres on motor buses or motor waggons, on which 
a life of 20,000 miles and over is quite common. It must be remem- 
bered also that the addition of indiarubber tyres to the wheels of 
motor waggons using somewhat roughly-paved roads and streets has 
now been warranted by economical results. The wear on the rail 
surface would undoubtedly be much reduced, the cost of mainten- 
ance largély eliminated, and possibly the corrugation problem would 
sink into insignificance. The other important point in connection 
with comfort and quietness which still, in many cases, requires 
attention, i8 the noise of the gears very commonly used. In the case 
of motor cars, the noise of gears, at any rate in the case of the direct 
drive, has been practically eliminated, and though this may not in 
tramcars be a serious source of inconvenience to passengers at the 
present time, it is in many cases a great nuisance to residents on the 
line of route, and if quicter tyres came into general use noisy gears 
may well form a continuing cause of complaint which should, if 
possible, also be eradicated. It can hardly be expected that high 
speed and more luxurious riding will lead to much greater economy 
in operation as compared with the present day slow traffic. There 
does, however, appear to be an opening for tramway vehicles with 
a reduced proportion of weight per passenger carried, and lessons 
may well be learnt from motor vehicle construction, which has 
become quite an art, and in which special and expensive materials 
are largely used for the purpose of reducing the weight to be moved. 
Motor ‘buses, capable of carrying 34 passengers, are being turned 
out at a weight of about 2 ewt. per passenger, as against 3:0 ewt. per 
passenger in the case of tramcar construction. With regard to the 
track, economy in first cost and subsequent maintenance is likely to 
be secured wherever the track can be separated from the ordinary 
rocd traffic; but where the lines are laid in the ordinary carriageway 
both first cost and maintenance charges are probably now at a mini- 
mum, wherever first-class work is done and the very best materials 
are used. In the case of Liverpool our standard Welsh stone pave- 
ment on a concrete foundation has withstood the ordinary steel-shod 
ticffic for periods exceeding 30 vears, and in some cases exceeding 40 
ycers, without costing 6d. per superficial yard for genuine repairs 
w.thin that time. The repairs of such a surface may, therefore, be 
taken as a negligible quantity. So good, in fact, was the paving 
material in Lord-street which was put down in 1877, that when the 
cross-sectional levels of that street were altered last year, the setts 
which had been down all that time were again used for repaving the 
street. It is, therefore, evident that the question of the cost of 
repairing streets within tramway limits and the proportion chargeable 
respectively to the tramways and strect authorities are in some cases 
nusunderstood or slightly exaggerated, and that in this, as in most 
other cases, there are two sides to the question. 

l have endeavoured to deal with the subject of town planning in 
relation to local passenger traffic on lines which, though specially 
applicable to tramways, can, I think, with slight moditications, be 
made suitable for any form of surface transit. Width of roadway 1s 
of essential importance to safety if speed is to be permitted on the 
surface, and should it at any time in the future become necessary to 
provide for express speeds tramways in cutting could readily bec 
provided in such portions of wide roads as may be thought necessary 
or advisable at à minimum of expenditure. Schemes for the town 
P.anning of large arcas on the outskirts of our principal cities and 
towns are under consideration and preparation. In many large 
towns areas already built up will have to be re-arranged, rebuilt, and 
housing schemes undertaken either by the municipalities or by private 
parities. Large expenditures on the improvement of roads and streets 
giving access to the centres of the various cities will have to be in- 
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curred. Important schemes for the improvement of local transport 
and means of conveyance are likely to be considered either by the 
municipalities or other large bodies which will also involve very large 
expenditures. If the position of matters of such vital importance 
to large communities in this country is, as I conceive it to be, then 
it appears extremely necessary that the whole of these expenditures 
should be carefully and broad-mindedly gone into with the view of 
obtaining the best possible arrangements for the benefit of the general 
community as well as of the special interests of each of the separate 
authorities involved. Advantage should be taken wherever the 
conditions surrounding a route appear specially favourable to experi- 
ment with improved systems and arrangements. In this way much 
valuable information would be obtained, and experience so gained 
would enable a sound decision to be arrived at in the case of other 
routes where the conditions as to expenditure or otherwise appeared 
to be less favourable. 


DISCUSSION. 

Ald. F. Smita (Liverpool) said that in Liverpool the profit from the 
tramways had liberally assisted them to do this work. He agreed with 
the author on the question of increased speed, and for this they must have 
wide roads. "There was better feeling with regard to this than there had 
been in the past, and wide roads were better than tunnels. 

Mr. F. Coutts (Paisley) asked with regard to the lay out of the 120 ft. 
road described by Mr. Brodie. There were difficulties on a narrow road 
owing to the two lines of traffic going in the same direction and owing to 
obstruction. "The difficulty with regard to grass was that packing of the 
track was often necessary, and this spoiled the turf. | 

Ald. H. R. Hoc (Sunderland) remarked that in new countries it was 
possible to lay out the town before the houses were built, and therefore 
to obtain many wide streets. These streets were often a serious charge 
on the municipalities, and caused dust nuisance before they were made up. 
A 90 ft. road was about the limit in width, and would take all traffic quite 
easily, even in London. The expense of wider 10ads would put them out 
of court. lt was better to wait until wide roads were needed before 
making them. This was no more expensive than the other method when 
the cost of upkeep was taken into account. 

Mr. STEPHEN SELLON asked why Mr. Brodie did not put the tramways 
at the side of the road. The ease with which it could pick up passengers 
from the very curb was an argument in favour of the "bus, and abroad 
tramways were placed at the side. Mr. Brodie's scheme prevented pas- 
sengers from crossing the road. 

Mr. W. J. STEELE (Newcastle-on-Tyne) said thev must attempt to 
avoid the mistakes of 100 years ago. They had all had experience of the 
cost of road widening. To widen an old road cost from between £500,000 
to £500,000 a mile, and this cost could be largely avoided by planning. 
Tubes were not an alternative to road widening. and were unthinkabl in 
provincial towns. He thought the best place for the trams was inthe 
centre of the roadway, especially if the speed was at all high. They were 
safer and cheaper to maintain if placed between hedges. An opportunity 
for doing this had been lost in Newcastle on the Town Moor. He would 
like to know what was the principle on which " ring " roads had been 
adopted. It was shorter to use the more direct road, and it therefore 
seemed as if a “ ring" road would be used only by local tratie. The 
same applied to by-pass roads. 

Ald. G. J. ALLEN (Croydon) thought they would have to wait until the 
millenium for the 120 ft. road. Such roads were required universally. 
and for that reason ought to be made imperial. Relief roads did not 
prevent people passing through a town. Shopkeepers objected to wide 
roads, thinking that narrow roads were better for business. This, 
however, was a fallacy. 

Mr. H. ExarAND (Wakefield) could not see that the position of a tram- 


way on the road affected its speed, provided it had a right of way. The 
effect of speed on the working costs was not always recognised. The 


higher the speed the less the working expenses, and the greater the tratie. 
Companies operating tramways might well contribute to road widening 
costs, 

Mr. J. A. BRODIE, in reply, said they had had no trouble with grass 
on the 20 miles of road where it was used in Liverpool. The kind of grass 
made all the difference in this respect, and expert advice was needed. 
They avoided the necessity for packing by putting in a first-class job to 
start with. He did not agree that a 90 ft. road would meet future 
requirements, lt was impossible to delay road widening and then do it 
cheaply. The objection to trams at the side of the road was that the 
frontagers did not get proper access to their premises, while high speeds 
led to difficulties with cross traffic. ‘Trams were not pleasant in front of 
houses, and the further they were kept away the better. A ring road in 
Liverpool had been a success from the through traflic point of view, as 
higher speeds could be obtained on it; in fact, more heavy traffic used 
i£ than they liked. 


In the afternoon a trip was made down the River Tvne to 
Tynemouth by invitation of the Newcastle Corporation. At 
Tynemouth the party were entertained to tea bv the Tvneside 
and Tramroads Co., and subsequently returned to the citv bv 
tram or electric train. In the evening a supper and dance 
took place at Tillev's Rooms by invitation of the Northern 
General Transport Co. and the Gateshead, Tynemouth and 
Jarrow Tramway Companies. 
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SWITCHGEAR FOR PHASE ADVANCERS.* 


BY CHARLES C. GARRARD. 


(a) KAPP's PHASE ADVANCER OR VIBRATOR. 


The phase advancer, invented by Prof. Gisbert Kapp, depends 
upon the principle that if a wire carrying an alternating current 
be allowed to move freely in a continuous current magnetic 
field at right angles to the direction of the magnetic lines of 


force, it will act like a condenser ; that is to say, the current 


will lead relatively to the voltage at the terminals of the said 
wire. It was proposed by Swinburne (see '' Proceedings ” 
LE.E., 1902, Vol. XXXII., page 26) to utilise this principle to 
improve the power factor of alternating current systems. If 
it be attempted to apply the method to a supplv of, say, 50 
periods per second the difficulty is encountered that the wire 
carrying the alternating current must vibrate at the rate of 
50 vibrations per second. Kapp has got over this difficulty by 
utilising the rotor current of an induction motor. This current 
has a frequency equal to the primary frequency multiplied by 
the slip. Thus if the primary frequency be 50 and the slip 
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Fia. 1.—DIAGRAM OF CONNECTIONS FOR KAPP PHASE ADVANCER. 


1 per cent., then the periodicity of the rotor circuit is 50 x 0-04 
=? per second. Thus Kapp is enabled to use an iron armature 
to carry the vibrating wire, and the apparatus takes the form 
of a practical machine. For an induction motor having a 
three phase rotor winding three armatures are necessary. The 
fields are connected in series, and a shunt regulator for the 
exciter is necessary. The phase advancer is connected to the 
slip rings of the motor by means of a three-pole switch. Care 
must be taken that the advancer is only connected to the motor 
when the latter has got up to nearly, or quite, full speed, other- 
wise current of too high a periodicity will be put into the 
advancer. In order to render the arrangements “ fool proof " 
it is desirable to provide interlocks to prevent the attendant, 
through carelessness, operating the plant in a wrong manner. 

Fig. 1 represents the diagram of connections. It will be 
seen that the field switch for the phase advancer is combined 
with the main switch so that it is impossible to connect the 
advancer into circuit unexcited. The two switches are 
combined into a five-pole throw-over switch. In order that 
the rotor circuit may not be open circuited this switch is 
arranged to make the advancer circuit before breaking the 
circuit through the liquid rotor starter. 


* Copyright. All rights re erved. 
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Fig. 2 shows the interlocking. The main stator oil switch 
of the motor is provided with a trip coil, A, which prevents 
the same being closed when the coil is excited. In series with 
this coil are a pair of contacts B, which are connected together 
when the main switch is open. The liquid starter is provided 
with a pair of contacts C, which are connected together always 
except when the starter is off. In parallel with this latter 
pair of contacts are another pair, D, on the five-pole change-over 
advancer switch. This last pair are only connected together 
when the phase advancer is connected. Bv this means it will 
be seen that should the main stator switch open circuit it is 
necessary, before it is possible to close it again, both to cut out 
the phase advancer and bring the liquid starter to the off 
position. 

It is also of advantage to arrange matters so that the 
attendant is given a warning if he forget to connect in the 
phase advancer. This is obtained by arranging an electric 
bell as shown in the figure. It will be seen that on closing the 
main stator switch this bell rings until the phase advancer 
is put into circuit. 

It is in addition desirable to arrange an interlock to prevent 
the five-pole change-over switch being thrown over to the 
phase advancer position before the motor has been started up 
by means of the rotor rheostat. This is done by an electrical 
interlock with the no-volt coil as shown in Fig. 2. - 

Let us imagine that for any reason the oil switch trips. Before 
this can be closed again it is necessary to open contacts C (by 
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Fia. 2.—INTERLOCKING SYSTEM FOR PHASE-ADVANCER SWITCHGEAR. 


= Trip coil which, when excited, prevents oil switch being closed. dee: 

- Contacts on oil switch mechanism which are closed when the oil switch is open, 
kept closed until the oil switch is nearly in close position. 

= Contacts on oil switch mechanism which are closed when cil switch is closed. 

— Contacts on liquid starter which are closed always, except when liquid starter is open. 

— Contacts on 5-pcle switch which are closed when phase-advancer is in circuit. 

Contacts on 5-pole switch which are open when phase-advancer is in circuit. 

=: These contacts are closed when change-over switch is on the starting side. 

= This switch can only be closed when the change-over switch is on the phase-advancer 


side. When the 5-pole change-over switch is on the starting side these contacts aré 
held open. 


and 
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putting the liquid starter to the off position) and also open 
contacts D (by pulling over the change-over switch to the 
starting position). The oil switch can then be closed. This 
starts the bell ringing indicating to the attendant that the 
phase advancer is not connected up. If he is thoughtless he 
may at once throw over the change-over switch without start- 
ing up the motor. This is prevented by the contacts E, F and 
G. Contacts E are opened directly the liquid starter 1s move 

from the fully closed position, and as it has had to be put to the 
fully open position before the oil switch can be closed, at the 
moment we are considering, we may take it that the liqu 

starter is fully open. If under these circumstances the change 
over switch be thrown over to the phase-advancer position e 
contacts F are opened, instantly breaking the no-volt co 

circuit and tripping the oil switch. It 1s necessary, therefore, 
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first of all, entirely to wind in the liquid starter to the fully 
closed position, and thus make the connection at the contacts 
.E. Then the phase advancer can be thrown in by means of the 
change-over switch. 

In order that the liquid starter may now be put back to the 
off position ready to start up on the next occasion the small 
switch G is provided. With the phase advancer in circuit this 
can be closed by hand, thus short circuiting contacts E. When 
the change-over switch is pulled over from the phase-advancer 
position to the starting position, this small switch G is pulled 
open and locked open until the change-over switch is put back 
again to the phase-advancer position. This sets this small 
switch free, so that it can be closed by hand when it is desired 
to wind the liquid starter to the off position ready for the next 
start. 


(b Rotary PHASE ADVANCERS. 


The various rotary types of phase advancers made by the 
different manufacturers all work upon the principle first laid 
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Fic. 3.—DrAGRAM ILLUSTRATING LEBLANO'S PHASE ADVANCER 
APPLIED TO Two-PHASE RoTOR WINDING. 


down by Leblanc in 1895. That is, to inject into the rotor of 
an induction motor an E.M.F. so arranged as to cause the rotor 
current to lead on the rotor E.M.F. This reacts on che primary 
current causing the same to lag less than without the advancer, 
and with proper design unity power factor can be attained. 
The method which Leblanc enunciated was to use an auxiliary 
exciting dynamo in each phase of the rotor. The arrangement 
for a two-phase rotor is shown in Fig. 3, W, and W, represent 
the two phases of the rotor windings. E, and E» are the two 
armatures of the Leblanc exciters, the field coils of which are 
Fa and F, It will be seen that E, is excited by the current in 
We which leads 90 degs. on the current in Wa. Thus a voltage 


Fig. 4.—LrBLANO's Two-PHASE PHASE-ADVANCING EXCITER. 


Will be injected by E, into W, which leads relatively to the 
Current of Wa. The same, of course, will happen in Wo. 
Leblanc likewise showed that E, and E, can be combined in one 
machine. 

This is illustrated in Fig. 4. No separate field winding is 
used, the armature currents themselves exciting the machine. 
The machine consists of a drum-wound armature and com- 
mutator surrounded by an iron shell without any field winding. 
The brushes are connected to the four slip rings of the induction 
motor, and the machine is either direct coupled to the motor, or 
belted therefrom, or driven by a separate motor and run at a 
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speed which is high as compared with the frequency of the rotor 
current. The explanation of the action of the advancer is as 
follows :— | 

At the instant when maximum current is flowing into the 
armature by brush A, and out by brush A,, the armature will 
be magnetised with one pole at the top and one at the bottom, 
the field thus lying parallel to the windings which generate the 
voltage between A, and A,, but at right angles to the windings 
which serve B, and B,. Thus no voltage is generated between 
A, and A,, but maximum volts are generated between B, and 
B,, which voltage, being in phase with the current through 
A, and Ag, leads 90 degs. on the current in B,, B,. 

It is obvious that the same principle can be applied to a 
three-phase rotor, in which case three brushes will be necessary 
instead of four. It is also clear that there is no necessity for 
an air-gap in the exciter—viz., the surrounding unwound 
magnetic shell can form a part of the armature itself—i.e., 
the windings are put into tunnels in the armature, the part 
outside the tunnels forming the return path for the magnetismi 
The Scherbius phase advancer made by Messrs. Brown, Boveri 
is constructed in this manner, generally consisting only of a 
revolving armature with commutator and brushes. 

In the case where higher currents have to be dealt with than 
can be done with the statorless type, Messrs. Brown, Boveri 
provide a stator frame on which they simply wind a compensat- 
ing winding to assist commutation. 
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Fic. 5.—CoNNECTIONS FOR ROTARY PHASE ADVANCER, 


The advancer made by the Westinghouse Company; however, 
has a separately excited field magnet, but the fundamental 
principle is the same. 

When starting the induction motor it is necessary either 
to cut the phase advancer out of circuit or to short-circuit it. 
If the former be adopted, a change-over make-before-break 
switch can be adopted, as in Fig. 1; but in this case no field 
switch is necessary. If the latter method be used the connec- 
tions are as in Fig.5. This method is not so convenient as the 
former one, as the rotor starter must have six terminals instead 
of being star wound; in addition, some means should be 
adopted to prevent the motor being started up without the 
phase advancer being short-circuited. It must also be remem- 
bered that if the phase advancer be motor driven, then the 
control gear for the driving motor must be arranged for. 

A form of interlocking adapted to the rotarv type of phase 
advancer has been given bv G. H. Eardley-Wilmot (THE ELEc- 
TRICIAN, Vol. LXXII., p. 327, Nov. 28, 1913). Inthisa change- 
over switch is used to change the rotor over from the rotor 
starter to the phase advancer, and the object of the interlock 
is to prevent the main (stator) switch of the motor being closed 
unless both the starter and the change-over switch are in the 
starting position and unless the compensator set is running. 

If the main switch were closed with the change-over switch 
making connection between rotor and advancer, the latter not 
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running, the full rotor-stand-still. slip-ring volts would be put 
across the brushes of the advancer and probably burn it out. 
The principle of this interlock is shown in Fig. 6. It will be 
seen that once the main switch HS has opened it is impossible 
to close it again unless the coil SM is excited and sucks up its 
core. This coil SM can only be excited when the rotor starter 
À has been put to the off position, the switch US put to the 
starting position and the phase advancer started up. When 
once the main switch HS has been closed, then the coil SM can 
be de-energised without causing any trouble. It will, how- 
ever, be recognised that the arrangement in Fig. 6 by no means 
provides a fool-proof arrangement. Thus, with it, it is pos- 
sible, after closing the main switch HS, immediately to switch 
over US without starting up the motor HM. It is also possible 
for the attendant to forget to connect up the advancer at all, 
no audible signal being provided to remind the attendant of 
his omission. | 
The system of interlocking shown in Figs. 2 and 8 guards 
against all these faults, and has been used both for vibrating 
phase advancers and those of the rotary type. With the latter 
it is also necessary, as stated above, before closing the main 
switch to see that the advancer is running—4.e., being driven 
by its motor. With the system of interlock shown in Fig. 2 
this is attained by feeding the no-volt trip-coil circuit from the 
motor side of the stator switch belonging to the phase-advancer 


the no-volt coil circuit of HS, thus preventing HM being coi- 
nected in circuit. With the switch S closed the core of D is 
lifted, thus closing the no-volt coil circuit of th» main switch. 
With $ closed, of course, the phase advancer is running. It 
may be added that D may be done away with and the same 
result obtained, if circumstances permit, by connecting the 


Fic. 7.—D1AGRAM OF CONNECTIONS OF INDUCTION MOTOB WITH 
PHASE-ADVAXCING SET. 


HM=Main motor. - HS= Main switch. f 
K= Phase advancer. S= Switch with fuses cut out at starting. 
A=Starter AM = Driving motor. 


D —Contact relay. 


Fic. 6.— DIAGRAM OF PHASE-COMPENSATING DEVICE. 


no-volt coil circuit of HS to the motor (bottom) side of the 
switch S. | 

In Fig. 8 à drawing is given of an iron-clad change-over 
switch adapted for the scheme of connections shown in Fig. 1 
and the interlocking shown in Fig. 2. The upper switch is for 
changing over the rotor from the starter to the advancer. li 


SM- Interlocking magnet on the main motor US=Change-over Switch to switch therotor 


o 
t 
HS= Main motor switch. [switch. of the motor over from its starter to the 
HM — Main motor. K =Compensator. (compensator. 
A=Starter. AM= Driving motor. u 
UK Make and break contact. S= Switch for compensator driving motor. 


motor. This has the advantage that if the phase-advancer 
motor switch is tripped the whole set is shut down. Of course, 
if. as is sometimes the case, the advancer 1s direct driven from 
the main motor (HM) itself, this arrangement is not necessary, 
as the advancer is then of necessity started up with the main 
motor. The system of interlocking given in Fig. 2, therefore, 
guards against all mistakes and can be applied to any form of 
phase advancer. ra 
A simpler arrangement, 1n which the change-over switch is 
combined in the rotor starter itself, is given by Messrs. Brown, 
Boveri & Co. for use with their phase advancer (see Fig. 7). 
It will be seen that the phase advancer K is connected across 
the last contacts of the starter A. l As soon, therefore, as all 
resistance is cut out of the rotor circuit, thus causing HM to 
attain full speed, the phase advancer K is connected into the 
rotor circuit of HM. This arrangement can only be used with 
relatively small currents. On large motors the arrangement 
shown in Fig. 6 is recommended, or, of course, Fig. 1, modified 
as above mentioned. The interlocking magnet D (Fig. 7) is to 
prevent the motor HM being switched on before the phase 
advancer is running. It will be seen that if the coil of D be 
de-energised its core remains in the bottom position, opening 


Fic. 8.—]RONCLAD CHANGE-OVER SWITCH WITH INTERLOCKING CONTACTS 
FOR PHASE ADVANCER. 


does this without breaking the rotor circuit. The bottom 
switch, with which the change-over switch is coupled, 18 for 
switching on the field of the advancer. The various a 
locking contacts are shown, and their purpose may be easly 
seen, bv reference to Fig. 2. | 
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THE COLIN-JEANCE SYSTEM OF RADIOTELEPHONY. 


The continuous waves employed in this system are produced by 
three arcs connected in series, each arc having a carbon and copper 
electrode. The carbon electrode is of about 1-5 mm. in diameter 
and is attached to the negative pole. The copper positive electrode 
is in the form of a disc; this disc is very easily replaced and forms 
part of the base of a cylinder filled with paraffin and cooled by water 
circulation. 

The arcs are “ struck " in an atmosphere of carburetted hydrogen 
gas, which may, for example, be produced by mixing in correct pro- 
portions acetylene gas generated from calcium carbide and hydrogen 
generated from calcium hydride. 

This process is carried out in a single generator, the gases being 


. produced very conveniently in the correct proportions, and the result 


of burning the arcs in this atmosphere prevents any burning away of 
the carbon electrodes; in fact, they actually slightly increase in 
length. The arcs are controlled by separate regulators to keep the 
distance of the electrodes constant. Owing, however, to the com- 
position of the gas in which they burn, only very slight variation 
occurs, so that the use of this hand control regulator is not really 
necessary. 

The supply voltage from the dynamo may be varied by shunt 
regulation from 500 to 750 volts, the current consumed varying 


. from 3} to 4} amperes. From the diagram it will be seen that the 


current is led through choking coils and a steadying adjustable 
resistance. The voltage at the terminals of the three arcs tn series, 
where the oscillatory circuit is tapped off, is from 250 to 350 volta. 
When the oscillatory circuit is broken in passing from transmission 
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to reception, this voltage falls to approximately 150 volts, and a 
resistance is automatically inserted to compensate for this drop in 
voltage. 

The principal oscillatory circuit consists of an inductance and 
variable condenser A connected in parallel with the arcs. An inter- 
mediate oscillatory circuit B consisting of an inductance and variable 
condenser is utilised to couple the principal circuit with the antenna 
and ensures that multiple waves generated in the main circuit are 
not transmitted to the antenna, the result being that only a single 
wave is emitted. 

The antenna circuit consists of an inductance coupled with the 
circuit B and a variable condenser. A variable self-induction is also 
used in the aerial. 

The microphone circuit consists of nine carbon microphones con- 
nected in series and so arranged that they are all acted upon by the 
voice simultaneously by means of a megaphone. The microphones 
are connected between the variable inductance of the oscillation 
transformer and the earth as shown at C in sketch. This has the 
double advantage of avoiding sparking, such as always occurs in the 
microphones when they are placed directly in the antenna, and does 
not limit the antenna energy to that which can be taken by the 
microphones. 

The station has two complete microphone circuits and two mega- 
phones, a switch enabling one to change instantly from one to the 
other, so that the one not in use, should it become heated, has time 
to cool. In this way it is possible to talk continuously for an inde- 
finite time without in any way overloading the microphones. 


The station is also arranged for telegraphic transmission with a 
musical note, whose pitch may be changed at will. This is carried 
out by placing an oscillatory circuit having musical frequency across 
the arcs ; this circuit consists of a condenser and variable inductance, 
the latter being changed by means of a multiple switch so that trans- 
mission may be carried out on any desired note. This arrangement 
is very valuable for transmitting messages during times of atmo- 
spheric disturbances. When employing this musical transmission 
signalling is carried out by cutting out the antenna. 

All the transmitting coils consist of flat spirals of copper strip and 
the condensers are of the well-known glass plate type constructed 
by the Compagnie Générale Radiotélégraphique. The reception 
calls for no special comment, except that arrangements are provided 
for very exact tuning, C.G.R. variable air condensers being employed. 

The wave-length of transmission can be readily varied between 
wide limits. From the officia] tests that have been carried out the 
following particulars are taken and will be of interest :—- 


Supply Voltage: x csexitix ee es eoa acte re Ek ex Peer ER ERE 650 volta 
Supply Currents: 4:5. e vices repa Fare nnS URS UNS 4:2 amperes 
P.D. across the arcs in series | ........... Lese eese esee 350 volte 
Antenna current ......... e eeeeeeee eese ses eese esee sa ehe 4:6 amperes 
Antenna current with microphones in circuit 3-2 amperes 
Current in the microphones ..... atate idend opes . 0-5 ampere 
Wave-length ...................... ——Ó——— € 985 metres. 


With this system demonstrations have recently been carried out 
for the French Naval Authorities, and conversations have been 
carried on between Paris and Mettray, a distance of 200 km. 
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JOINTS IN TRAM RAILS. 


If we exclude. the subject of corrugation, it has been felt 
for years that the one seriously weak point in tramway 
track construction is the existence of joints in the rails. 
It was held for a long time that the contraction and expan- 
sion of rails, due to the temperature differences in summer 
and winter, necessitated some break in the metal structure, 
and not only a break but a certain spacing. Tramway 
engineers in this matter followed the example of railway 
engineers, forgetting that there is a very considerable 
difference between the conditions in the two cases. The 
bedding of a railway rail is insufficient to counteract the 
forces which come into play. Moreover, it is fully exposed 
to all atmospheric conditions. With tramway tracks, how- 
ever, the rail is embedded in the ground, and consequently 
it is not necessary to provide for contraction and expan- 
sion. Nevertheless, joints are generally in existence, and 
numerous forms of fishplates have been developed from time 
to time in order to make a reasonably satisfactory joint. 
Some engineers hold that there should be considerable 
elasticity in this part of the track, while others have taken 
the opposite point of view, and have gone so far as to fix a 
length of inverted rail under the joint so as to make it a8 
rigia as possible. The same difference in ideas on this 
subject also exists with regard to the causes of corrugation. 

This subject of joints came up for discussion last week at 
the Congress of the Tramways and Light Railways Associa- 
tion at Newcastle, when a Paper was read by Mr. R. Hux- 
PHRIES. This Paper should be considered from two points 
of view : firstly, as dealing with the question of joints when 
new track is being laid, and, secondly, with the same question 
when the joints have become unsatisfactory through wear. 
These are two very different problems. In laying new track, 
if we could only obtain the rails in one continuous length, 


so as to avoid joints completely, the result would be ex- 


cellent. Unfortunately, this is impossible, and we have to 
put up with a compromise. The next best thing would 
seem to be the welding together of the lengths so that jomts 
are practically non-existent. Then, in all probability, the 
rails should be so supported that there is equal elasticity 
or equal rigidity all through the track. A great deal of 
successful work has been done in this way, and it seems 
rather surprising that the method has not received universal 


adoption. Perhaps the reason for this may be that it 18 
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very difficult to get the metal in a weld precisely the same 
as the metal in the rails. Consequently, the wear may still 
fail to be uniform. Nevertheless, it appears to us that the 
method ought to be very much preferable to joints made 
by means of fishplates. There is also a certain amount of 
difficulty in applying the method to new rails where the 
trolley wire is not ready for use ; but this does not present 
an insuperable difficulty, besides which the electrical method 


of welding is not the only one that is available. 


The other point raised by Mr. HvMPHnRrES is the repairing 
of rails which have become dished near the joint. The wear 
is liable to be found, not so much at the point where the 
break between the two rails occurs, as in the immediate 
neighbourhood, beginning about one inch from either end. 
Here considerable wear may take place, probably due to the 
changing elastic conditions of the track, and after a time, if 
something is not done, there results a joint which gives very 
far from satisfactory running. Here electric welding may 
again come to the rescue. High carbon steel sticks are fed 
. Into the arc where the rail is dished, and in a few minutes 
sufficient steel can be added to the rail to fill up the hollows. 
The surplus steel is then ground off, and the defective part 
is thus filled with steel as hard as the rest of the rail. The 
plant required for this is not considerable. The time taken 
is only a few minutes, and the amount of energy used is 
merely 2 kw.-hours. It may be said that the method has 
the advantages of cheapness, expediency and good results, 


a combination which is seldom obtained. 


REVIEWS. 


(Coples of the undermentioned works can be had from Tue ErgcrRICIAN Offices, post 


free, on receipt of published price, adding 3d. for books published under 2s, Add 
10 per cent. for abroad or for foreign books.) 


Lo eee) 


Fhoto-Electricity : The Liberation of Electrons by 


78. Od. net. 

À monograph on photoelectricity has become a desirable 
addition to physical libraries since it has been found possible 
to bring the expulsion of electrons, the structure of light, and 
the nature of photographic action under a common point of 
view. Theauthor includes within his purview the early experi- 
ments of Hertz and Hallwachs on the discharge of negatively 
charged bodies under the influence of light, especially ultra- 
violet light ; the researches of Lenard, who proved that the 
carriers of the discharge could not be of atomic size (the 
quantities discharged are not quite correctly given on p. 30) ; 
the relation between pressure and photoelectric current ; the 
construetion of photoelectric cells ; the velocities of photo- 
electrons; the photoelectric activities of gases and vapours ; 
the influence of temperature ; and the influence of intensity, 
direction and polarisation of the light, which involves what is 
known as “ selective " photoelectric action. Among theories 
of photoelectricity, the quanta theory of Planck and Einstein 
finds the prominent place its importance deserves ; those of 
J. J. Thomson and O. W. Richardson are also given fairly 
fully. The interesting subject of photoelectric fatigue, on 
which the author is himself an authority, is dealt with in a 
separate chapter. He inclines to the view that in the alkali 
metals, at all events, there is no true fatigue, the observed 
decay of photoelectricity with exposure being attributable to 
the evolution of gas from the cathode, which reduces the 
vacuum. The final chapter on photochemical actions con- 
stitutes à bold attempt to carry the electron theory into the 
recesses of latent images and photographic reversals. It will 
be an advantage to get down to bedrock in these matters, as 


Light. By 
S. ALLEN. (London: Longmans, Green & Co.) Pp. ix.4-221. 


purely chemical speculations concerning two or three different 

sub-halides of silver do not appear likely to give us a fruitful 

solution. | E. E. F. 

Handbook of Electrical Methods. Compiled from the '* Electrical 
World." (New York: McGraw-Hill Book Co.) Pp. ix.+285. 
12s. 6d. net. 

This book belongs to that class for which it is most difficult 
for the author or compiler to find a suitable title. “ Electrical 
Methods " might mean anything, and the would-be purchaser 
has to depend on a reviewer's remarks to find out if the book 
will supply the particular information he is desirous of ob- 
taining. The large and varied amount of reading matter 
which is published in any weekly or monthly technical paper 
is read and soon forgotten by the average reader who has not 
the time to cut out and file articles which are of special value 
to him. The book we are considering is a classified collection 
of articles published during the last three or four years in the 
* Electrical World " on those subjects which relate purely to 
ways of doing things ratherthan to design, and is an effort to save 
valuable information from oblivion by putting it in book form. 

The articles were written for the American reader, and con- 
sequently a few of them will not interest the British engineer, 
who has to work under rather different conditions. There is 
little in the book to interest those engaged in the manufacture 
of electrical apparatus. The subjects dealt with range from 
the switchboard in the supply station to the wiring in the con- 
sumer's premises. The book should be of especial value to the 
mains engineer of a large power company. Underground and 
overhead construction are dealt with, and the articles on earth- 
ing connections are particularly good. There are also some 
interesting hints to meter engineers regarding the testing of com- 
mutator type wattmeters. Some good articles will be found 
dealing with the testing and connecting of transformers. The 
installation engineer or wiring contractor is nearly certain to 
find some hint worth money to him in the chapters devoted to 
wiring, electric signs and motors. American wiring practice 
is different from British, but the articles deal mostly with 
high-class conduit work in cities and not with the slap-dash 
methods in vogue in the Western States. 

The book is well arranged, and the illustrations are good. 


The articles have been written by men who have overcome 


difficulties, and their description of how they have done it 

makes interesting reading. W. A. T. 

The Year Book of Wireless Telegraphy and Telephony, 1914. 
(London: The Marconi Press Agency.) Pp. 742. 2s. 6d. net. 

There cannot be many volumes which contain more useful in- 
formation regarding the commercial side of wireless telegraphy 
and telephony than the year book before us. It comprises, 
among the few topics on which we can touch, a great deal of 
interesting history about the development of wireless tele- 
graphy, followed by a full account of the International Con- 
ference on Life Saving at Sea, a branch of good work in which 
nothing has done more than wireless telegraphy. The Inter- 
national Radiotelegraphic Convention is inserted in full. A 
large part of the volume (178 pages) is occupied by an account 
of the laws and regulations in force in various countries 
throughout the world and should form a very useful summary 
to those interested. 

There is also a complete list of all the land and ship stations 
in the world, with particulars of their range, rates, hours of 
working, character of service, call letters and other interesting 
information. This list covers some 200 odd pages. 

The scientific articles which form a feature of the year book 
are by Prof. J. A. Fleming (^ Waves and Wave Motion `), 
Dr. J. Erskine-Murray (^ The Function of the Atmosphere in 
Transmission "), Prof. E. W. Marchant (© Measurement of 
the Strength. of Wireless Signals ^), C. E. Prince (7 Problems 
of Wireless Telephony "), G. E. Turnbull (© Wireless Tele- 
graphy in the Merchant Service "), R. G. K. Lempfert (7 The 
Application of Wireless Telegraphy to Meteorology `’), and 
A. R. Hinks (" Wireless Time Signals and Longitudes `). 
Naturallv these articles are popular in character—at least. as 
popular as such subjects will permit. There is a useful state- 
ment (running to 13 pages) of International Time and Weather 
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Signals, a subject in which both amateurs and professionals experience has shown that the maximum torque developed in cascade 
are interested. This is followed by an account by Dr. W. | will be approximately the same as when the machine is working 
Eccles, of the radiotelegraphic investigations of the British | With only one field. These characteristics are, of course, common to 
Association Committee of which Dr. Eccles is the secretary. machines having ree number of speeds one of which is obtained by 

The biographical section has been enlarged and the articles eae ae ug sna put an eda e E 
seem to have been written with the idea of bringing the has already been mentioned that the Salut torque of the two-speed 
general public within range of recent developments in wire- | motor is approximately the same at both the speeds, and in an earlier 
less telegraphy. This is a very desirable feature. To conclude, | section of this Paper it was shown that the no-load current at cascade 
there is a valuable glossary of technical wireless terms 1n 


speed exceeds that at non-cascade speed by 75 per cent. When a 
English, French, German, Italian and Spanish. Everyone 


motor is required to drive a fan or any machine which requires less 
who is interested in wireless should possess this book, and even | torque at its second speed than at full speed, a star-mesh switch is 
those who are not interested will soon become so after perusing mounted on the motor, so that the machine may be run with its 
it for a little while. stator windings connected in mesh at full speed and in star at cascade 
speed. This arrangement reduces the no-load current at cascade 
speed to one-third of its usual value, or 58 per cent. of the full-speed 
current. The overload capacity is similarly reduced, but is ample 
for a fan driven at two-thirds its normal speed. The arrangement 
brings the cascade power factor well up on the curve, and also permits 
of the use of a smaller motor, because the machine at cascade speed 
is operated with a main flux reduced to only 58 per cent. of its value 
at full speed. The machine can, therefore, be d^signed for standard 
densities at full speed. The author gives performance curves and 
detaila of two two-speed motors, and then deals with a few par- 
ticulars relating to the application of these motors to cranes. For 
operating foundry cranes the single-speed machine is generally used 
on account of its inching qualities ; but two-speed motors are used 
for the longitudinal motion of travelling cranes in long shops. When 
travelling with a load the machine runs at the second speed, and the 
high speed is only used when the crane is travelling light. The con- 
troller, which is generally of the tramway type, is provided with 
three extra contacts with an extra high-speed notch. When the 
motor is required to run at top speed the controller handle is brought 
over to the extra notch, in which position the stator tappings are 
opened and the slip-rings are short-circuited. This arrangement is 
very simple and has proved entirely satisfactory. Their application 
to the driving of winding engines and rolling mills is a development 
of recent date. Two winders have been put into commission in 
South Africa during the last few months, and figures will shortly be 
available by means of which it will be possible to compare their 
characteristics with those of other winders of similar capacity of the 
Ilgner, Ward-Leonard and the plain induction motor type. A com- 
parison is then made between an ordinary induction motor and a 
two-speed motor for winding purposes. 

The author develops from first principles a winding giving a speed 
ratio of 3:1. The arrangements for the control of a two-speed 
motor with this winding do not differ from those previously described. 
The machine is used where a large difference between the two 
. efficient speeds is required, or where regeneration down to low speeds 
is desired. Reference has already been made to this in connection 
with electric winders. For electric lift work it is also useful, since, 
besides allowing for electric braking and regeneration, it makes 1t 
much easier for the lift attendant to bring the cage to rest when 
exactly level with the landings. The “ creeping " properties of the 
motor are also available as the machine 1s operating in cascade. The 
rotor winding for à (4--8)-pole motor is given an eight-pole pitch, 
and is identical with the winding for an (8 4-4)-pole machine. The 
distribution of the currents when the slip-rings are short-circuited 
and the motor is running at four-pole speed is quite different from the 
state of affairs that exists when the winding is working with an 
eight-pole field, because the slot pitch is contracted to one-half the 
normal. | 


————— nl 


THE “CASCADE” INDUCTION MOTOR.* 
BY L. J. HUNT. 
(Concluded from page 605.) 


Summary.—The author describes step by step the development of the 
cascade motor and also deals with two and three-speed motors and their 
characteristics. | 


Two-SPEED MOTORS. 


As the currents supplied to the main terminals of the stator winding 
(Fig. 3) can only produce the main field, and as there can be no 
difference of potential between any pair of tappings unless the 
windings are acted upon by & field having à number of poles differing 
from those of the main field, it follows that if an ordinary slip-ring 
rotor wound for the same number of poles as the stator be substituted 
for the cascade rotor, the machine will run as an ordinary one-field 
motor. The machine will run 50 per cent. faster than with its own 
rotor, and will possess the usual characteristics of a motor of standard 
design, except that as the iron density will be rather lower the core 
losses will be less. The copper losses will be slightly increased, as the 
motor has been made a little longer than an ordinary machine in 
order that there may be the necessary iron to accommodate the extra 
flux when running at cascade speed. In the first two-speed motors 
two windings were used on the rotors, one wound for the same 
number of poles as the main flux and connected in star, and the other 
wound for half the number of poles and connected in mesh. Both 
windings had the same number of conductors, but a8 one was con- 
nected in star and the other in mesh the current in one was 73 per 
cent. greater than that in the other, and the ampere-bars of the two 
were in the correct ratio. From the points of inter-connection of the 
two windings leads were taken to three slip-rings. When the motor 
was required to run at cascade speed the slip-rings were open- 
circuited and the machine was started by resistances connected to 
the tappings. When required to run at non-cascade speed the 
tappings were open-circuited and the motor was started by means 
of resistances connected to the slip-rings in the usual manner. When 
running at top speed the short-circuited slip-rings prevented any 
appreciable current from flowing into the second rotor winding. 
This type of winding required very deep motor slots in order to keep 
the losses down, and this made it’ very difficult to get enough iron 
into the teeth to prevent over saturation. We have already noted 
that the cascade rotor winding is non-uniformly distributed. If the 
winding can be made uniform when desired, the second field can be 
suppressed and non-cascade speed obtained. To do this it is neces- 
sary that all slots should carry the same number of bars. The 
question then arises as to how these additional bars are to be con- 
nected to the others 80 that all shall carry the same current. It was 
a long time before it was realised that the desired result could be 
obtained very easily. All that P is to WA a “ cascade ” 
winding, insert the three coils which were omitted, and connect one : ay 
end of ane to a slip-ring and the other ends to the middle points of min. on à 50-cycle circuit, can be made to run HÀ a ue a 
the delta parts of the winding. The three slip-rings are op?n cir. | 1,900 revs. per mun. by changing the stator win T m The develop- 
cuited and the currents shown correspond with those for cascade that the line currents will produce a four-pole fiel ; RN 
working. ment of a ets for e La ee ngu of 1 
CHARACTERISTICS OF THE Two-sPEED MOTOR. _ is given, an is concludes e descripti ; i 
m Duns or D ans vay aa a | age dao prre ded de e 
achine of the ordinary type wound for the main number of poles. : : ehad 
Ot d rae, the teeth a core are given appropriate areas ia have only recently seen an entirely new deve mem = ioris : 
both fluxes when the motor is running with its second flux ; and the regulation of induction motors by duro ur the main driving 
depth of the slots is kept down so that the leakage will not be ex- commute machine eoupo d rd - di a view to developing 
cessive when operating at cascade speed. Keeping these points in motor. Experiments are NOW E m y beea described in this 
mind, the windings are worked out for, the main number of poles, as a self-starting dn enr gud mo lm :nduced stator 
mind, the wn M — Paper by substituting continuous current for the indu s 
* Abstract of Paper read before'the Manchester Section of the Institu. | currents, and starting the machine as an induction motor by ES a 
tion of Electrical Engineers, tances connected to the slip-rings. Again, & combination giving 


THREE-SPEED MOTORS. 


The two-speed motor can be operated at a third speed if the stator 
windings be so arranged that they can produce two different euin 
of main poles. For example, & two-speed motor wound for eight 


main and four auxiliary poles, and running at 750 or 500 revs. pi 
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large number of speeds is possible by coupling a change-pole type of 
squirrel-cage motor in cascade with a two or three-speed machine, 
and it is hoped that in the near future something may be done in 
this way. 


DISCUSSION. 


Dr. E. ROSENBERG said that the author's machine seemed very little 
more complicated than the ordinary induction motor, but that it appeared 
difficult, even impossible, to use liquid control for these motors; also 
they could not be wound for such high voltages as ordinary induction 
motors. There was no difficulty in winding ordinary motors of a few 
hundred horse-power for 3,000 or 6,000 volts, but it was questionable 
whether the cascade motor could be wound to suit these high voltages. 

Mr. F. C. ALpovs said the author had referred to the improvement in 
power factor of cascade motors due to rotor resistance, and gave an 
instance of a 50 H.P. machine. This improvement was obtained at the 
expense of efficiency, and would be smaller for machines of greater 
output. The same effect was observed in the case of a norma] induction 
motor where the measured power factor on load was found to be appre- 
ciably higher than that calculated from the no-load and short-circuit 
currents by the Heyland diagram or Steinmetz method. This difference 
might amount to from 4 to 6 per cent. on motors up to 50 H.P., but would 
be only 1 or 2 per cent. on larger machines. A highly-saturated cascade 
motor would, under certain conditions, actually take practically constant 
current at all loads up to full load. The periphery of a rotor could be 
divided into what might be described as “ winding space ” and “ flux 
space,” the units of which were respectively a slot and a tooth; whereas 
In the ordinary slip-ring motor the whole of the tooth flux and the whole 
of the ampere wires in the slot acted upon one another. In the cascade 
motor two fluxes existed in the tooth, and in effect two sets of am pere 
wires 1n the windings, and each flux acted upon one set of current only. 
In this feature the cascade motor was analagous to a two-speed induction 
motor with two separate windings. In this case one complete winding 
was always idle, but the whole of the tooth was utilised with the active 
winding; in other words, no flux space was ever wasted. As a result of 
the superposed fluxes, the Dl of the cascade motor would be greater 
than that of anormal induction motor of the same output and built under 
similar conditions. Besides this, when limited by iron saturation, the 
cascade motor required a considerably greater depth of stator core in 
order to carry the two fluxes, which increased the cost of the machine 
and, to a greater extent, the overall dimensions. The author stated 
that the cascade motor could be built either with a small diameter or a 
higher power factor than the one field motor. Many slow-speed one- 
field motors with two and three slots per pole per phase in the rotor and 
stator respectively were built with power factors of 0-8. A cascade 
motor could be built on a smaller diameter only by using two slots per 
pole per phase for the primary number of poles, and this would give a 
very much lower power factor. A further disadvantage was the small 
choice of speed, the possible speeds on 50a being 500, 333 and 250, 
whereas with the normal induction motor the speeds over the same range 
would be 500, 428. 375, 333, 300, 273 and 250 revs. permin. Fromamanu- 
facturing point of view, the small range of speeds might be an advantage 
If the machine to be driven could always be adapted to one of the avail- 
able speeds. The author also referred to the even turning moment of 
the cascade motor at low speeds. A well-designed slip.ring motor gave 
a very even turning moment at low speeds, and it was doubtful if any- 
thing better was needed. In the case of a delicate operation, such as 
lifting patterns from a mould, a great deal depended upon the crane 
driver. Squirrel.cage motors with high-resistance rotors were found to 
give excellent results with sufficiently skilful drivers. The application 
of the two-speed motor to the driving of winding engines was of great 
interest, and, if possible, should result in a considerable saving in power. 
A disadvantage was the high tapping voltage, especially on a 3,000-volt 
motor where the E.M.F. between tappings would, on reversal, be of the 
order of 2,000 volts, and might cause flashing over in the controller. 
The case referred to by the author was believed to be for 2,000 volts 
when the E.M.F. between tappings on reversal would be about 1,400 
volts. The control gear would also be complicated, and it was doubtful 
whether mining engineers would be prepared to sacrifice the simplicity 
of the slip-ring motor for a slight reduction in power consumption. __ 

Mr. W. Botton Suaw said there were a great many advantages in 
being able to run cascade motors at two speeds. One application not 
mentioned in the Paper was the driving of large dock pumps. The 
advantage of getting rid of slip rings in mining work was obvious, and if 
the speed of cascade motors could be increased considerably beyond the 
present 500 revs. per min. they should have a good field of application 
In the case of high-apeed mining pum ps. | : 

Mr. W. Cramp said it was well known that alternating-current problems 
might frequently be simplified by substituting for the actual an equivalent 
circuit made up of resistances and reactances, with variables to represent 
the variable factors in the original circuit. Sucha plan might be pursued 
In the case of the cascade motor, and resulted, in his opinion, not only in 
presenting the problem in a simple manner, but also in showing how the 
vector equation may be written down correctly. Thus, in a cascade 
motor, or concatenated pair of induction motors, let S, (Fig. 7) be the 
stator of the first motor, having across its terminals the P.D. E; and let 
R, be the rotor of the first motor. Let S, and R, represent corresponding 
parts of the second motor. Then the equivalent electrical circuit is 
represented by Fig. B, wherein the suffixes 1 and 2 refer to the respective 
motors, the small letters denote complex quantities, and have the fol- 
lowing usual meanings: y=stator admittance, z--stator impecance 


(including reactance due to leakage flux only), r=rotor resistance, and 
x=rotor leakage reactance.. If the frequency of supply be denoted by 
N, the revolutions of either n, and the pole pairs for which either motor 
is wound are denoted by p, and p, respectively; then the frequency in 
the first stator is N and in the first rotor and second stator it is (N—p,n), 
while the frequency in the second rotor is [N—(p,+p.)n]. Thus, in 
order to represent the circuit conditions exactly, r, and r, must be 
assumed to vary with the speed, and they become 


‘ON r, and Napa. r, respectively, 
N—p,n N—(p,+ pa)u i 
while z, and x, remain constant. The magnetising current of the first 
motor flows through the admittance y at constant frequency N, while 


S, 8, 
| R R 
" OIE 
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that for the second motor flows through y, with varying frequency 
(N—p,n). From this simple diagram, without writing down any 
equation, we may at once dis the following conclusion and contrast 
them with the statements made by Mr. Hunt. i 

1. The first speed at which the torque becomes zero is when (pı +p)” 
=N, and the torque of the combination there changes sign. But if the 
combination be then driven faster the torque may reverse again before 
N =n, and this will assist the combination to run up to its higher speed 
when used as a two-speed motor. Resistance in the second rotor reduces 
this tendency ; but with a normal short-circuited rotor it should be very 
noticeable, though Mr. Hunt does not mention it. 

2. It is clear that the behaviour of the motor up to a speed (N/p, 4- p,» 
may be approximately expressed by a circle diagram. This diagram 


becomes simple if the product e,y,:, be neglected so that e,y, is constant,. 
and more simple still if the current e,y, be supposed to be added to CY, 
and z, be added to z} On account of the varying frequency in the 
reactance 2, such a diagram can be used with tolerable accuracy near 
the point of synchronous speed of the second motor if the reactance 
component of z, be calculated from this speed. Fig. 9 is this diagram. 
on the assumption of a ratio of transformation of unity for the windings ; 
the various corrections for greater accuracy are easily deduced from 
Fig. 8.* "The influence of rotor and stator resistance is easily seen, and 
may be compared with Mr. Hunt's remarks on this subject. A fact. 
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Fic. 9. 

Current Scale. 

BC=Sum of magnetising currents (e,y,) and (eg). 

BA — Current in Both rotors and second stator. 
Voltage Scale. 

OD= Pressure drop in the resistance componente of Z, and Z,. 


N 
= 1 nto( -= -. r4 T 
DA= Product of rotor current i (x 2p O Np 4000 
BA= Product of rotor current into the reactance x,, z,, and the- 
reactance components of Z, and Z;. 


N-pn ) 
2 


neglected by Mr. Hunt is the variation of the magnetising current of the 
second motor, which is evidently much smaller and more variable than 
the magnetising current of the first motor. This fact contradicts the 


* For similar approximate diagrams and corrections aee ** Vectors and 
Vector Diagrams " (Longmans & Co.), especially Figs. 83, 84, 95, 109,. 
110, 111. 
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statement made by Mr. Hunt concerning the relationship between main 
` and auxiliary flux and main and auxiliary windings, and helps to explain 

the practical advantages that ensues from different values of main and 
auxiliary ampere-turns. 

3. In order that the cascade motor may compare with the ordinary 
induction motor, it is clear that the resistances, reactances and admit- 
tances of the cascade pair must not exceed the corresponding values for 
the ordinary machine. It is in this direction that Mr. Hunt has been so 
successful, and the combined windings which he has developed have in 
this their chief importance. r 

4. The statement made by the author to the effect that cascade con- 
nection of motors is the same as cascade connection of transformers 
is seen to be untrue, for the frequency throughout both transformers is 
identical, but in the second motor it is lower than the first. Further, the 
fact that the first motor develops part of the mechanical power is another 
cause of difference in the analogy. It is interesting to see what results 
one gets in practice from these motors. Some five years ago certain 
machines were put into operation by me, and I have brought figures with 
me to show the results obtained on test as compared with the ordinary 
slip-ring motors supplied by other firms :— 


Slip-ring Slip-ring Cascade 
6 H.P. motor— type. type. tyge. 
Speed B.P.M. ............ 480  ...... 1,420 ...... 500 
Gap 1n. ccsivcscisiensieses 0-026 ...... 0-0197 ...... 0-0235 
Efficiency ............... 0-80  ...... 082. ...... 0-83 
Power factor ......... 0-69  ...... 0-85 — ...... 0-78 
12 H.P. motor— 
Speed R.P.M. ............ 570 — ...... 570 ess 500 
Gap İn. or cosi eas 0-026  ...... 0-0197 ...... 0-0235 
Efficiency ............... 0.82  ...... 0-85 ...... 0-83 
Power factor  ......... 0-76  ...... 0.82 ...... 0-83 
15 H.P. motor— 
Speed R.P.M. ............ a 750 xs 500 
Efficiency ............... E aY 0-80 — ...... 0-85 
Power factor  ......... — ha 0-86 . ...... 0-83 
30 H.P. motor— 
Speed R.P.M. ............ EE dads 190. inani 500 
Efficiency ............... a o Viae 09:87 — ...... 0-86 
Powerfactor  ......... ae asus 0:87 aan 0-85 


In all the above cases the prices were practically equal when switchgear 
was included, so that the superiority of the cascade motor for slow speeds 
is very obvious. The author also refers to the use of the cascade motor 
for crane work. He says that the machine can be used for cranes, but 
I think it does not get over the main trouble with induction motors for 
such work. With series motors and proper resistances very slow move- 
ment of the motor with light loads may be obtained ; but what happens 
with the induction motor and the cascade motor is that, when there is a 
large resistance in the rotor so as to get “ inching ” with heavy loads, 
the motor runs away if the load falls. I think I ought to say, however, 
that the operation will be better with the cascade motor than with the 
ordinary induction motor. I should like to ask Mr. Hunt whether it is 
not true that on this principle the La Cour converter could be made with 
its two windings on the rotor together, so that its two machines would 
be merged into one, and the stator would then become like the stator 
of the ordinary series-wound commutator alternating.current motor. 
The AvTHOR, in reply to Dr. Rosenberg, said that liquid controllers 
were practically standard practice in connection with cascade motors. 
They had been used with motors up to 2,200 volts and no trouble had 
been experienced. Three or four resistances insulated from earth by 
means of porcelain were usually employed. Regarding voltage suitable 
for the windings, 3,300 volts was the maximum which had been used. 
In a great many instances two-speed motors were required, and it was 
not necessary, unless it was required to work under cascade speed. to 
connect the resistances to the stator tappings at all. The starting of the 
motor was effected by means of a resistance connected to the rotor 
resistance in the ordinary way, and a tachometer was used. The motor 
having been brought up to cascade speed, the short-circuiting switch was 
closed, and the rotor resistance lever allowed to fall back to the off 
position, thereby enabling & switch to be used and the difficulty of high. 
voltage insulation avoided. Of course, this did not apply in the case of 
winding engines, and on the score of simplicity it was quite likely to be 
found advisable to go back to two windings on the stator, leaving one 
winding on the rotor. The saving in copper referred to in the Paper, 
which was very considerable on low-voltage machines, did not hold to 
the same extent on high-voltage machines if two separate windings were 
used. In the case of a 3,000-volt machine the increase in cost would be 
20 to 25 per cent., and the efficiency of a large motor would be reduced 
from 93 to 91 per cent. The effect of rotor resistance on slip had been 
mentioned, and this referred to the single cascade motor where the rotor 
resistance took the place of the stator resistance on the second motor 
when dealing with two separate machines. The application of load to 
the motor would cause the resistance to fall with the voltage and the 
secondary flux would be reduced. This point had been mentioned in 
connection with crane motors, and at no load it was found that the 
ratios mentioned agreed exactly with those calculated. Mr. Cramp had 
mentioned the interesting case of a motor running at more than cascade 
speed. In the case of a two-speed machine started on the slip rings, the 
stator tapping circuit would be elosed, and there would be a small second 
Hux which would rotate at synchronous speed at half the frequency of the 
supply. This flux would be very small, as it had only to induce sufhcient 
in the secondary windings to produce the necessary current for the rotor. 


Emil 
If a machine were actually running on light load and the slip rings were 
open-circuited the speed would drop. Mr. Cramp had referred to the 
question of combining the two machines of a La Cour converter into a 
single machine. Patents had been in existence covering this scheme 
for about eight vears, but the opportunity had not arisen to investigate 
the problem. Mr. Aldous had referred to the effect of resistance losses 
on efficiency. Of course this was so, but if the machine could be kept 
cool] by reducing the amount of copper in the stator to one-half, and 
putting the equivalent in the rotor the power factor could be considerably 
incresed without affecting the efficiency. Mr. Aldous had also referred 
to the two fluxes and two currents required in a cascade motor. In 
comparing the cascade motors with the ordinary induction motors made 
by one of the largest manufacturers in the country, the cascade motor 
was, on the average, 10 per cent. larger than the ordinary motor. Regard- 
ing the space required for the second flux, it was found in practice that 
the de pth of iron was only required to be increased by about 20 or 25 per 
cent. The choice of speed was limited in this type of motor; in fact, 
these motors were not intended to be suitable for all purposes, but for 
cases where slip-rings were objectionable and where two or three speeds 
were required. The variation in torque was very much smaller in this 
machine than in one of ordinary construction. The machine had been 
found very serviceable for winding engines, the control being very satis- 
factory. Mr. Bolton Shaw mentioned large dock pumps, and motors 
were being used successfully in this sphere. The application to high- 
speed pumps was avery different problem. In this case two fluxes on the 
same number of poles had to be dealt with. The difficulty in regard to 
inter-action between the two windings had largely disappeared during the 
development of the motor. 


THE HELSBY WIRELESS SYSTEM. 


We are enabled, through the courtesy of Mr. F. J. Chambers, of the 
Helsby Wireless Telegraph Co., to reproduce herewith several of the 
curves and experimental results that were given in Dr. Erskine- 
Murray's evidence during the recent case between the Marconi 
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Fic. 1.—WaAVE-TRAINS OF PRIMARY AND SECONDARY OSCILLATIONS— 
S.S. ‘ SCOTIA " (CALCULATED FROM EXPERIMENTAL DATA). 


Company and the Helsby Company. These curves, apart from the 
part they played in the case, are interesting to all wireless engineers. 
and we need make no apology for reproducing them here, ina separate 
form from the legal reports on the case which have appeared in 
previous issues. 

The table shows a set of experimental results obtained by Mr. F. J. 
Chambers from apparatus constructed by the defendants 1n exact 
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Fic. 2. —WavE-TRaINs OF PRIMARY AND SECONDARY OSCILLA ; , 
A). 
MARCONI SYSTEM (CALCULATED FROM ASSUMED AVERAGE DAT 
. ome npe vr . T sufh- 
accordance with the Marconi 7.777 specification. T 1e ld eu 
ciently explanatory in itself, but a series of resonance ne E 
also handed up. which showed aerial curves obtained from the - 
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coni transmitters plotted side by side in several cases, with the aerial The defendants put forward Fig. 2 as representing the state of 
curves obtained from the Marconi apparatus with sufficient modi- | affairs in a transmitter according to the Marconi invention. It was 
fication of the spark to obtain shock excitation. Fig. 7 is an example | stated in evidence that these curves were calculated by Dr. Erskine- 


t 
i 
i 
I 
! y 
i i 
1 LI 
i lo 
i 1 
I i 
LI 
t 1 
1 i 
r r 
J i] 
i 5 
t 
/ K \ 
i s 
aes 
RZ srt, N 
"m di `n K 
= 22" ~* ~~p~0 = 
552 600 650 700 
Fia. 3.—REsoNANCE CURVES OBTAINED FROM TESTS ON 38.8. “ SCOTIA.” 
J E L | 
TEN Murray from the following data : Primary de- 
/ X crement 0-2, secondary decrement 0-3 and 
4 oes 
; i coefficient of coupling 0-02. These were 
i . alleged to represent fair average values for 
' x ; e 
i the class of transmitter contemplated in the 
i oe L 7,011 patent. «4 
x Fig. 3 illustrates two resonance curves 
r 2 n from the aerial in s.s. “ Scotia." Curve I 
fne A d was taken under working conditions, and 
Á of K with the “feeding gaps" short-cir- 
P. S cuited, and the “charging coil" taken 
y a, away. The accompanying diagrams show the 
P. . X circuit arrangements corresponding with the 
Eo i various curves. 
pA Ni I h "S JEED, 
v RN _ in the “Scotia " the wave-meter was kept 
: * : in exactly the same position with relation to 
550 600 650 700 the aerial so as to obtain comparative re- 
Fia. 4. —REsoNANCE CURVES OBTAINED FROM TESTS ON 8.8. “ Scotia.” sults, and curves I and K are plotted 
of the pair of curves obtained with the | Pug s 
Marconi , Tune 2, transmitter. Resonance Pa A zÀ 
curves were not taken in the case of 4-4 e 78 
Tunes 5and 7, which employ a zinc cylin- 2 A d * 
der and a four-wire cage type of aerial 501 C Eg 
20 $ bs ed f f ; ` =\ 
respectively. It will be observ rom 1 ' Y t 
the Table that in Tunes 8 and 9 the primary E : / ; E ue? 
frequency is a multiple of the aerial fre- e x E ^ G 
quency, and it was admitted by the plain- oO A: E R l 
tiffs that these were *‘ harmonic ” cases. Ai I R N h— 
. 4 * . 7 d 
Fig. 1 is a reproduction of a pair of cef $— 3. , à k 
. . Ay ` 
wave-trains, alleged by defendants to illus- 4 d R A, 
trate substantially what actually occurs ee E No 
in the defendants’ apparatus. These Dr d E a 
trains were calculated by Dr. Erskine Uu | — = 
550 600 650 70) 
E Tia, 5.—RESONANCE CURVES OBTAINED FROM TESTS ON S.S, “ CAMBRIA.” 
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Fio. 7.—ONE OF THE COMPARATIVE RESONANCE CURVES (TUNE 2). 


Fic. 6.—RESONANCE CURVES OBTAINED FROM TESTS ON 5.9. “ CAMBRIA.” 
Mu TA $ : ** " » , 
i ES from data given by Fig. 8, a photograph of the primary in accordance with the squared values of the wave-meter currents 
park, and the aerial resonance curves I and H in Figs. 3 and 6 | obtained. 

Fig. 4 shows two resonance eurves from the uncoupled primary 


respectively, 
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Table.—Experimental Results obtained from Apparatus constructed according to Marconi Specification 7,777 /00. 


—— | Tune ]. Tune 2. Tune 3. 


A. Length of aerial used (metres) ...... aTa | 36:576 36-576 36:576 
B. Turns of “g ? (turns)....... NARRA Gules anemones None |. 45 e 
C. Capacity “e” (mfds.)................ —Ó 0-007 0:0163 0-00422 
D. Spark Length (mm.)................ ———À f 3 3 3:5 
l. Natural wave radiated by the aerial un- — 164 164 164 


coupled, with spark gap inserted near 
the earth (metres) 
2. Natural wave radiated by the aerial un- 170 268 170 
coupled, with secondary of transformer 
specified in series, and also “qg” as 


specified and spark gap inserted near the 
earth (metres) 

3. Natural wave radiated by the aerial with 145 ' 145 145 

. & Leyden jar capacity of 520 cm. in series 

and spark gap near the earth (metres) — - | | 

4. Capacity of aerial deduced from 1 & 3(cms.) 144:5 144-5 144-5 

5. Inductance of aerial deduced from 1 and 41 41 41 
4 (microhenries) | | 

6. Inductance of aerial with secondary of 5l -. 1027 5l 
transformer and “g ” in series from 2 . | 
and 4 (microhenries) i 

7. Inductance of secondary of trans- 4 4 4 
former (microhenries) | 

8. Natural wave radiated by primary circuit 178 3» 152 
before being coupled (metres) : 

9, Total inductance in primary circuit from — 1-42. ' 1-505 1:54 


6 and 8 (microhenries) 
10. Calculated inductance of primary of trans- 0-438 0-438 0-438 

former which represents that portion of 

the primary inductance which is coupled 

(microhenries ) 
ll. Mutual inductance — 477 x 10 (m'henries) ]:324 1:33 1:33 

7x10 ge 4 
MV hs (per 15 


. 12. Coefficient of coupling= * 
A 


ee 5 c 106 — 149 
6 -9 cent.) 


defendants, and L with the “ feeding gaps ` shorted and the "* charg- 
ing coil " removed. 


Fia. 8.—PHOTOGRAPH OF SPARK IN HELSBY SYSTEM, S.S. “ SCOTIA.” 


circuit, curve J being taken from the primary circuit as used by 
| 


Figs. 5 and 7 show the results obtained in s.s. “ Cambria," but in 
Fig. 5 curves E and G are reduced to convenient scales for the pur- 
- pose of comparing selectivity. 


^ CORRESPONDENCE. 


—9——— 
“TARIFFS.” 
TO THE EDITOR OF THE ELECTRICIAN, 

Sin : It was not mv Intention to take part in the controversy 
initiated bv Mr. Purse. because Í consider that vou have 
personally made a study of the subject, and I felt that the 
advocacy of any logical tariff was quite safe in your editorial | 
hands. If Mr. Purse felt it incumbent upon himself to join 
issue he should have either taken part in the discussion or have | 
written to the Proceedings of the Convention of the L.M.E.A. 

I have also had my time occupied in writing the reply, not a 
verv difficult matter, perhaps, as all the points raised had been 
explicitly dealt with in the Paper, but one entailing some 
considerable share of any time I have recently had at my 
disposal. | 

Mr. Shaw. however. has joined in the controversy, and it 
would appear that it is likelv—to quote Mr. Purse—to drift 
into a © battle of the systems.” 

] should have imagined, with the shadow of legal proceedings 
initiated by the local gas conipany hanging over his head, Mr. 
Shaw would not have expressed his position quite so concisely 


' Tune 4. | Tune 5., Tune6. , 'Tune 7. Tune 8. Tune 9. 
| 36:576 " 30-48 " 41-67 30-4 
, 100 "M bos uM" ES ib 
| 06-0168 | 00016 , 0-000577 0-016 0-007 0-002582 
| 30 Ao 4 E 4 4-5 
| 164 | 140 nu 205 — 140 
Fam] 
| 872 | | 163 1040  , dH 
| | 
| 
| 
| 
145 128 | 173 | 128 
144-5 102 210-5 | 102 
47 49 | . 5l | 49 
240 67 20i» | —— 73 
| 4 | 18 1,251 724 
, 397 9) | d 4235 194 126 
| , 
1:5 1:46 11-1 3-18 151 1-58 
| E 
0-438 | 0-438 11-0 0-9 Somewhat : Somewhat 
(measured ) less than 0-9 Jess than 0-9 
: 
| 133000. 14-07 m 33:5 25-23 
E " 26-6 E 573 533 


as to use the phrase " what we lose on the swings we gain on the 
roundabouts.” This may be brought up in evidence against 
him. 

Apart from the fact that he is not in a position to control the 
use of the ^ swings " or " roundabouts,” and that the “swings | 
may be patronised a great deal more freely than the other 
amusement, L very much depreciate any system of charging 
that admits of any loss whatever excepting under statutory 
conditions of supply. 

Pending the publication of my reply to the discussion at the 


' Convention (which is now in the press) I merely wish to correct 


both of vour correspondents in regard to the Poplar tariff. 

This tariff is merely the method of applying the system which 
I advocate in the Poplar area, where the conditions of supply 
vary considerably from almost every other area. It must be 
understood that in the Metropolis the supply 1s divided up 
amongst a number of authorities, so that in one area We may 
have a purely industrial supply, in another a purely residential. 
and in others a combination of both. In the provinces the 
combination is usual, but in a suburban district, such as that 
controlled by Mr. Shaw, the supply may be taken as purely 
residential. 

I distinctly stated in my Paper that the manager in each area 
must frame his own tariff according to his experience and the 
conditions prevailing within the area. The system 15 applic- 
able to any area, but not the Poplar tarifi. M 

I quite agree with Mr. Shaw that the cheapest tariff 15 not 
necessarily the most equitable, but I will say that those 
accounts referred to bv Mr. Shaw which are lower than if 
worked out on the demand system come under the category 
of " swings." | 

Mr. Purse could mention innumerable weaknesses in the 
Poplar tariff. If he can enumerate more thanl didn my s 
I would take it as an act of grace if he would do so at an earl 
date. I did not claim perfection, but I submitted that the 
system which I advocated had fewer weaknesses than any dn 
svstem of charging for public services that has come uree! 
mv notice. 

T trust these notes will remove a certain amount of confi 
from the minds of vour correspondents.—I am, &c., 

J. Horace BOWDEN, g 
Poplar, E., July 21. Borough Electrical Engineer & Manage! 


T 
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I believe the time was then ripe for the establishment of such an 
institution, the electrical industry was not prepared to support the 
proposal, and even received it with a certain amount of hostility, 20 
that the matter dropped. | 

The value and importance of a universally recognised testing 
authority has now been very poignantly brought home to the clec- 
trical manufacturers of this country by the powerful position occu- 
pied by the testing bureau of the American fire offices in the United 
States and in Canada, and the proposal to found a testing institution 
in this country has, in consequence of the position which has arisen, 
attracted a considerable amount of attention, but ideas as to what is 
required are extremely divergent, and the whole affair is in a very 
nebulous condition. | 

When I made my original proposal its scope was very modest, and 
the chief object. was to set a high standard of design and manufacture 
for fittings to be used on installations supplied by public undertakers 
in this country, and to afford a ready means whereby central station 
engineers of municipal and company's concerns, as well as consulting 
engineers, could ascertain that the prescribed standard of excellence 
had been attained. At the time I proposed only to test types of 
apparatus, and to leave the user to take his own measures for ensur- 
ing that the individual articles supplied to him conformed to the 
type. The American Bureau goes very much further than this, and 
professes to inspect and attach labels to every individual article th^t 
is used. 

The first question to consider is whether the National Electrical 
Proving House should be a branch of the American or closely affi- 
liated to it, or whether it should be an entirely separate and inde- 
pendent concern, I am unhesitatingly of opinion that it should be 
the latter. "The British electrical industry should set its own stan- 
dards, and should take its own measures for securing compliance with 
those standards, The aim should be to put such a hall mark on goods 
manufactured in Great Britain that it will be recognised as a standard 
of excellence over the entire world, and be recognised as securing 
such standard for any articles to which it is applied. 

The next important question to decide is whether the National 
Electrical Proving House should draw up rules and regulations as 
well as make tests for compliance with standards set up. I am 
strongly of opinion that it should not. As regards articles in common 
use on consumers’ installations I am of opinion that the Institution 
of Electrical Engineers should draw up rules in general terms as haa 
been done in the Wiring Rules issued by that Institution. These 
rules (as is at the present the case) should deal with the matter in 
general terms, and should expressly avoid the indications of any 
particular methods whereby those general requirements are to be 
carried out. At this point the Engineering Standards (Committee 
should step in, and should draw up detailed specifications for the 
individual articles or methods to comply with the general rules 
issued by the Institution. The Engineering Standards Committee 
has no machinery for testing, and therefore at this stage the work 
should be handed over to the British Testing Institution or, as I have 
proposed to call it, the “ National Electrical Proving House," which 
body would carry out tests, and make examination to ensure that the 
specifications were complied with both as regards design, dimen- 
sions and performance. 

Lastly, in the event of investigations being necessary to determine 
laws affecting the design of apparatus or to ascertain the properties 
of materia!s or generally to obtain scientific or engineering data, the 
National Physical Laboratory should undertake the work and carry 
out the necessary experiments. l 

There would thus he a complete chain, with existing institutions 
carrying out each its proper work, and the National Electrical 
Proving House filling a gap which unquestionably now exists, and 
which none of the other institutions can properly fill. There would 
thus be no overlapping or duplication, and each body would be 


INTER-IMPERIAL TELEGRAPH LINK. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: I have read with interest your note regarding my eon- 
tribution to the current. " Nineteenth Century." 

You do not specify what " the essential fact." is “in this 
combine of cable interests " which you state I have “ entirely 
ignored," though I note that you speak “from the British 
Empire point of view." 

You next ask how I would have overcome “ the financial 
situation which would inevitably have followed the refusal 
of the British shareholders to enter the merger," and you add 
“this is a factor in the case which is also entirely ignored.” 
To this I would reply, I was considering the matter purely 
from the public standpoint. 

I trust that I may be permitted to credit. myself with as 

" sane " Imperialism as your good self, and I fully recognise 
the considerable merits of the existing American trans-Atlantic 
service as set forth on another page in your issue. Moreover, 
on these grounds—as well as for diplomatic reasons—I have 
never at any time urged “ compulsory British ownership of 
privately-owned international submarine telegraph cables.” 
What I have urged is British ownership of a trans-Atlantic 
cable between Great Britain and the Dominion of Canada. 
I think you must have misunderstood me here, and, therefore, 
I have italicised the word " International.” 
. In raising a doubt as:to the revenue suggested it may, 
perhaps, have escaped your notice that [ only expressed my- 
self somewhat guardedly: ©. . . . whilst the yearly 
revenue—based on that of existing Atlantic cables—may 
reasonably reach eventually anything in the neighbourhood 
of £100,000." 

Thanking vou for the rest of your remarks.—T am, &c., 

Westminster, July 15, CHARLES BRIGHT. 

[The essential fact we had in our mind was that the majority 
of the Atlantie cables, which are described by Mr. Bright as 
" foreign-owned,” land on British Empire soil. and this seems 
to us an important point. With regard to the financial aspect, 
this is surely the all-important. factor when the question of the 
merger of Atlantic eable interests is under discussion. It 
cannot be considered without taking Into account. this point 
also. There is, where privately-owned property has to be 
considered, no other aspect of primary importance. As to com- 
pulsory British ownership, seeing that the larger proportion of 
the revenue from Atlantic traffic is of U.S.A. origin, surely this 
is a matter for first consideration, and this also regulates the 
question of revenue. We cannot ourselves see where the 
£100,000 per annum is to come from.—Kn. Z. | 


[We regret that we are obliged to hold over some ror- 
respondence.—Eb. F.] 


A SUGGESTED NATIONAL ELECTRICAL PROVING 
HOUSE. 


In our issue of the 10th inst. we published a letter from Mr. 
Dana Pierce, showing that certain steps had been taken to 
permit of British manufacturers taking an advantage of the 
tests made by Underwriters’ Laboratories (of Chicago) and of 
the certificates granted by them. We have now received a 
letter from Mr. C. H. Wordingham, stating that this matter 
actively engaged his attention a vear or two ago, when the 
position became acute on account of the attitude of the 
Canadian fire offices which required compliance with the eode 
of the Chicago Board of Underwriters. In May, 1913. Mr. 
Wordingham addressed a letter to the secretary of the Institu- 
tion of Electrical Engineers, putting forward his views. As 
this letter relates to a purely industrial matter, and the Indus- 
trial Committee has been dissolved, Mr. Wordingham feels that 
I 18 Improbable that the Institution will be able to deal with 
t; and, consequently, with the permission of the President, he 
has sent us a copy of this letter for publication. 

The letter is as follows :— enforced for all manufactured goods. Although the American 

In my Paper read before the Institution in 1899 the proposal for a ; Bureau professes to inspect, it does not do so in anything like the 
central testing institution was, so far as I know, first made. Although effectual manner above indicated. It relies largely upon good faith 

F 


strengthened. 2 
The third point to consider is whether the National Electrical 


Proving House should test for type only or whether it should attempt 
to carry out an inspection of every individual article suppled. Such a 
detailed inspection if it is not to be far worse than useless (as it 
would he if it engendered a false sense of security) must be carried 
out on the lines of Government overseeing. This would mean an 
enormous staff of well-paid overseers, and, in addition to the costli- 
ness of the staff, there would be the interference with manufac- 
turers and the inconvenience entailed on them, which would unques- 
tionably represent a very substantial augmentation of the cost of 
production. In my opinion, although the detailed inspection during 
manufacture of plant and apparatus by independent overseers un- 
questionably gives the best guarantee for efficient construction, it 
would constitute an intolerable burden on the electrical industry if 
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of manufacturers, upon their unwillingness to risk being struck off 
the list of approved manufacturers, and on spasmodic and unex- 
pected actual inspection. 

As regards the general scope of the Proving House, although fire 
offices would unquestionably be largely interested, I do not think 
that it would by any means be confined to looking after app watus 
from the fire hazard point of view only. It would, I am convinced, 
be invaluable to public supply engineers and to consultants. 

Broadly, my idea of the field of op2retions of the Proving House is 
as follows :— 

It should be prepared to test all electrical apparatus for con- 
pliance with certain standards, Primarily, these standards should 
he those embodied in standard specifications of the Engineering 
Standards Comm'ttee, but I would not limit the tests to these 
standards, though the certificate or hall mark or whatever form the 
stamp of approval might teke would necessarily vary with the 
standard to which the articles had been tested. I should see no 
objection to the Proving House testing for complianee with the rules 
of any recognised authority. For example, the Electrical Manu- 
facturers’ Association might draw up rules of their own for articles 
not covered by Institution Rules or Engineering Standards Com- 
mittee's specifications, so also might publie supply engineers. Again, 
I should see no objection to the Proving House testing for compliance 
of British made goods with the rules of the American Bureau; this 
would go far to diminish the grievance under which British manu- 
faeturers now labour—i.e., the goods could be tested in this country 
instead of having to be sent to Chicago. I am doubtful whether the 
Proving House should test a to specification supptied by an indi- 
vidual manufacturer for his own wares, and consider that this point 
might be usefully discussed. 

In addition to the main work of testing for type, which practically 
means the testing of newly prepared designs, I should see no objec- 
tion to the Proving House undertaking the inspection of individual 
articles on request of purchasers or manufacturers and on payment 
of suitable fees. This detailed oversecing would be work additional 
to its main functions, end would not form an integral part of them. 

I now pass on to the constitution of the governing body of the 
Proving House. On this will, I apprehend, depend almost entirely 
its utility to the industry. It is absolutely necessary that it should 
be thoroughly representative of every interest involved, that it 
should be entirely indep2ndent, and unquestionably above suspicion 
of bias or mala fides. The following interests should, I think, be 
represented in about the proportion indicated :— 


Board of Trade ...... eene l 
Admiralty ..........---- —— —— eve ivie l 
War Oflice......... ren "€ ias — aaa vod 
Post Office ...... "———M —— Fn ——ÁÁ— ire ud 
Office of Works .......-- star us "—Á— — M mus A 
Home Office ..... EU aT e cipe iei pRe duod ieu iu sau Nds l 
Engineering Standards Committee ......... EUM NR 2 
National Physical Laboratory ...... eH l 
Institution of Electrical Engineers ............- VERE oes 2 
Incorporated Municipal Electrical Association ....... eere 2 
Engineers of Public Supply Companies ........ een "E. 
British Electrical & Allied Manufacturers! Association...... 2 
Cable Makers! Association .......... eee ET RTT . 1. 
Fire Offices ..........- endless — eaaan — T 2 
Tramways Association... teet l 
Professorial Staff of Technical and Engineering Colleges.... — 2 
Representatives of large purchasers of apparatus, such as 

railway companies, docks, &e... seem 9 

Consulting Engineers. .......-.-- M Vies ternal Senses me 2 


From the foregoing skould be sclected a smvl Executive Com- 
mittee, composed roughly as follows :— 


Representing (Government Departments | |... enn ecd 
^ Municipal authorities ........- —— € l. 
P Public Supply Companies .....-.- ETTE l 
T Fire offices ....... Seeds NR DANA TT E | 
n Manufacturers ..esssesssseseseeereseereeeeseeee re ee | 
" Consultants ........- edie yale. Valse eR E oo 
es Institution of Electrical Engineers... 1 


The ectual work of the Proving House should be under the dirce- 
tion of an electrical engineer of the highest standing and technical 
and scientific attainments, who should be paid a thoroughly adequate 
salary and devote his whole time to the work of the Proving House. 
Under him should be an adequate well-paid staff. 

AJl certificates: should be granted on the recommendation of the 
technical paid director, but should not be issued unless and until 
approved by the Executive. Committee, whose recommendations 
should be subject to the approval of the main governing body, 
though, for practical purposes, this latter body would peobably 
delegate its powers largely to the Executive Committee. l 


The question of funds is a vitally important one. and undoubtedly 


presents very considerable difficulties. In the early stages the 
Proving House could not hope to be self-supporting, and would have 
to be subsidised by all the interests concerned, but later on, when it 
had attained the importance contemp'ated, the money received in 
fees would probably go far towards rendering it self-supporting. 

The foregoing observations merely indicate the roughest and 
broadest possible outline of what 1 conceive would be the most 
useful and suitable form for the proposal to take. I have left un- 
touched many questions that would have to be settled. 

The question would probably arise as to whether the Proving 
House would examine foreign goods imported into this country. | 

The answer would probably be that such goods should be certifie l 
subject to à clear indication of their country of origin. 


LÀ € A —— —— — —— 


RADIO EQUIPMENTS ON BOARD SHIP. 


———À 


On Tuesday issue was made by the ( tovernment publishers of a letter 
sent by the Marconi International Marine Communication Co. (Ltd.) to 
Sir Hubert Ll. Smith, Permanent Secretary to the Board of Trade, in the 
form of a proposed agreement between the Board and the company as à 
corollary to the passing of the Merchant Shipping (Convention) Bill, 
1914, promoted by the Board of Trade, and now awaiting final Parlia- 
mentary discussion, Among the principal objects of this Bill is the 
regulation of distress signalling at sea and the infliction of penalties for 
the misuse of such signalling, as well as, the standardising of wireless 
telegraph requirements on hoard ship and the provision of rules affecting 
the employment of wireless telegraphy upon the sea and in ports and 
harbours. In respect. to wireless telegraphy, it is one of the most im- 
portant measures that has come before the Legislature,’and is the out- 
come of the International Convention for the Safety of Life at Sea which 
was signed by the delegates to the London Conference in January last. 

Another principal object of the Bill is to provide for the policing of the 
North Atlantic, with a view to the avoidance of such disasters as have all 
too frequently been recorded during recent years in these waters, In 
this police work wireless telegraphy will take an important place, to be 
assisted by improvements in signalling methods and signalling apparatus. 
In some other directions the Bill codifies various Orders and Regulations 
which have been issued from time to time in regard to the provision and 
operation of wireless telegraph equipments on board ship. 

A programme of this charaeter will, of course, involve large expendi- 
ture by shipowners, and the object of the suggested agreement, of which 
the draft is referred to above, is to provide against the shipowner being 
compelled to pay an unduly heavy price for the apparatus which he will 
be enforced, under the provisions of the Merchant Shipping (Convention) 
Bill (when it becomes an Act) to provide. In view of the practical 
monopoly which the Marconi Companies possess, considerable discussion 
has arisen as to the use that will be made of these powers, and the pro- 
posed agreement is the outcome of the consideration by the company of 
the position that will be created when the new conditions become obli- 
gatory upon shipowners. 

'l'he main heads of the agreement may be briefly stated as follows :— 

l. Shipowners will individually make their arrangements with the 
Marconi Communication Co. in the form of an agreement, binding 
on both parties, for 12 months and terminable by the shipowner at the 
end of each subsequent 12 months, its prior cancellation entitling the 
company to compensation. 

2. Shipowners may purchase the installation for vessels outright, anc 
may select whatever ` system ” they may prefer, — 

4. The agreement will apply to any British ship within the meaning 
of the Merchant Shipping Acts. registered in the British Isles (or, if the 
Board of Trade so decide, in India or in the Crown Colonies), but not to 
ships registered in any of the self-governing Dominions. 4 

4. The company will fit, repair and maintain installations up to Board 
of Trade standard, the shipowner providing and maintaining what 55 
described as © the shipowner's apparatus." "- 

5. The company will undertake to supply operators or the shipowner 
may supply these for himself. but must obtain the approval of the um 
pany to an operator so provided by the shipowner. In the event o à " 
operator or operators being supplied by the shipowner, the latter sh: 
maintain the wireless installation at his own expense. l be 

6. The company to give the Board of Trade a set of estimates - : 
charged in respect of services and supply of installations and appa ` 
&c., on standard lines. The quotation to include (a) the amount © ren 
pavable by the shipowner to the company in return for plant, pe 
operators and services generally, (b) the purchase price of a sta" yit 
installation if bought outright, (c) the eompensat.on due to be pr i 
the shipowner in the event of his cancellation of the agreement d pud 
The Board will thereupon appoint three persors to a in eue 
figures so quoted to ascertain how far these agree with ine p M 
charged. by. the. Company for similar plant, apparatus, operatore " 
services during the period 1910-12. Failing agreement D 2n A 
Board and the company as to these figures the matter to b> re i Ti 
a referee mutually agreed upon, or failing agreement to be nomia E " 
some independent person. Otherwise the figures shall not be i uU dé 
any further revision until after the expiration of three years i 
date of their last ascertainment, the agreement to he for a period OF 7 
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years and thereafter from vear to year subject. to six months’ written 
notice of termination by either party. 


MERCHANT SHIPPING (CONVENTION) BILL, 1914. 


A Standing Committee of the House of Commons, presided over by 
Mr. T. P. O'Connor, has under consideration the provisions of this Bill, 
and at its proceedings on Tuesday Mr. Jons Burns, who has charge of 
the measure, referred to the above letter from the Marconi International 
Communication Co., and said it was a draft agreement which was to form 
the basis of an ultimate agreement to be entered into by the parties 
between the present and the Report stage of the Bill, and he asked 
members of the Committee with a practical knowledge of the subject to 
give this proposed agreement their consideration before the Report stage 
was reached. 

Sir GEORGE CRoYDON Marks asked why the Board of Trade had com- 
municated with only one wireless company when there were seven other 
companies in existence. 

No reply was given. 

Lord H. CAVENDISH- BENTINCK moved, and Mr. GLADSTONE supported, 
an amendment providing that every British ship registered in the United 
Kingdom should be equipped with a wireless telegraph installation 
instead of only ships carrying 50 or more passengers, as prescribed by the 
Bill. 
Mr. Jous Burns said, if the amendment were carried, the Bill would 
be dead for all practical purposes. Such an amendment could only be 
made by a separate measure after this one had become law. 


The anfendment was nezatived. 


A NEW CHRONOGRAPH. 


The development of an industry is, in the main, indicated hy the shill 
and attention devoted to the accessories, which may be termed. the 
" details," required to give the particular industry its full scope. Genius 
has been defined as the mastery of detail, and certainly in all branches of 
industry where high-speed and intricate apparatus are employed. the 
provision of accessories well and truly designed and manufactured is a 
first essential, 1t is the attention given to such matters of detail that 
has contributed greatly to the development of the motor vehicle industry 
in this country. We know of no firm to whom greater credit can be given 
for the design and manufacture of motor accessories than S. Smith & 
Non, Trafalgar-sq. and Great  Portland.st., London, whose highly 
successful motor accessory business has followed naturally the success of 
their old-established watch and chronometer business in the Strand, 
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London. To the supply of motor vehicle accessories Messrs. S. Smith & 
Son have brought their skill to bear in many directions. The speedo- 
meter sent out by this company is of world-wide renown, and is a larze 
item in the company's business of. motor accessory manufactures, which, 
we may incidentally mention, has this week been converted into a joint 
stock enterprise of its own. The point of the present note is to introduce 
the firm's new chronograph, which is outlined in the accompanying 
illustration. The instrument is specially designed for recording tenths of 
seconds and the dial is divided up accordingly. Much easier reading is 
obtained by one revolution per half-minute, individual half-minutes 
being shown on a second small dial. Thus the spacing is double that on 
the same size watch of the more usual type. The instrument will be 
found of great utility in laboiatory work, in electrical engineering work- 
shops and elsewhere, as it ix thoroughly non-magnetic and is offered at a 
Price within the means of the working engineer, The chronograph ts 
in design and workmanship a perfect example ub Megpusc eoe 
Don's leading handicraft, f | 
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PARLIAMENTARY INTELLIGENCE. 


WIRELESS TELEGRAPH EQUIPMENTS ON BOARD SHIP. 


In the House of Commons a few days ago, 
Sir HkNRY NorMAN asked if any agreement had been made between 


: the Board of Trade and Marconi's Wireless Telegraph Co, respecting the 


supply of wireless installations to British ships under the recommenda- 
tions of the Merchant Shipping Convention, which makes it compulsory 
fo: every merchant ship of a certain size and importance to be equipped 
raliotelegraphically. |lt is felt in many quarters that it must not bz 
left to a trial of strength to settle the price of the apparatus to be put on 
ships. As there is no healthy competition to settle the price the Govern- 
must settle it, at least to the extent of ensuring that it shall not be ex- 
orbitant, See also the proceedings of the Standing Committee, presided 
over by Mr. T. P. O'Connor, elsewhere reported. | 

Mr. Jous Bunws: "The Board of Trade, in consultation with the 
representatives of the shipowners, have for some time been negotiating 
with the Marconi Company with a view to an agreement which, in the 
event of the Merchant Shipping (Convention) Bill becoming law, will 
ensure that the shipowners who under that measure will be required to 
have their ships fitted with wireless installations will be able to obtain 
the apparatus on reasonable terms. The agreement, which is nearing 
completion, will not, of course, impose on shipowners any obligation 
whatever to obtain their installation from any particular makers. 

Sir H. Norman: Have similar inquiries or negotiations taken place 
in regard to other firms that manufacture wireless apparatus ? 

Mr. Burns: l assume that has been done, but 1 shall be pleased to 


inform the hon. member. 


THE MARCONI AGREEMENT. 


In the House of Commons on Monday Capt. WEIGALL asked the Post- 
master-General whether Mr. Marconi's patent. No. 7,777, expired in April 
of this year; whether it had been renewed, and whether, in the event of 
its expiration and non-renewal, the Government could claim any com- 
pensation from Marconi's Wireless Telegraph Co. (Ltd.) 

The POSTMASTER GENERAL replied that the patent referred to expired 
in April last and had not been renewed. He was, however, unaware of 
any circumstances which would give the Government any claim for 
compensation from the company in respect of its non-renewal. 


ABERDEEN PROVISIONAL ORDER. 


In this order the Corporation seek power to devote a third of the 
tramway surplus, in any one vear, to one of three purposes : for reduction 
of rates, for public improvements, or for the common good. Last year, 
the tramways surplus amounted to £12,000, and this year it is expected 
to reach £14,000, so that a third part of it would amount to about 
£4,600, 

The secretary for Scotland (Mr. M'Kinnon Wood) now insists on the 
Council inserting a proviso in the Order that the right of allocating 
profits be restricted to placing £1,000 to the common good in any one 
year. The Council, after having received the sanction of the Parliamen- 
tary Commissioners, who considered the crler, are indignant about the 
matter. 


Holt Report Inquiry.—1n reply to a question, the Postmaster- 
General (Mr. H. Hobhouse) stated in the House of Commons last week 
that, on the nomination of the President of the Board of Trade, Sir 
George Gibb had been offered and had accepted the position of chairman 
of the committee which was to examine the recommendations of the 
Holt Committee. He world ask the committee to sit at the earliest 


possible moment, 


Alleged Deafness due to the Telephone. —In the House of 
Commons on "Tuesday, Mr. H. Page-Croft asked the Postmaster-General 
whether his attention had been called to the fact that the new instrument 
uscd for the telephone was causing car trouble; and whether he would 
immediately take advice from leading aural authorities as to the effects 
of the Instrument, . 

Mr. HoBHoUsE, jn reply, said that in the more modern telehpone ex. 
change systems stronger electric currents were used than formerly, in 
order to obtain quicker communication and clearer speech. The draw- 
back to those svstems, which were worked on the central battery prin- 
ciple, was that if the receiver was kept close to the ear at the moment 
when the current was turned on or off the resulting click of the dia- 
phragm was disagrecable, Subscribers soon learnt, however, not to put 
the receiver close to the ear while communication was being established 
or broken. 


Plymouth & Devonport Amalgamation,—A Select Committee of 
the House of Commons has passed the Bill to confirm a provisional order 


for the amalgamation of the boroughs of Plymouth and Devonport and 
the district. of Stonehouse. The order was promoted by Plymouth 
Corporation with the assent of Devonshire County Council and Stone- 
house Urban Council; and was opposed by the Corporation of 
Devonport, | 
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LEGAL INTELLIGENCE. 
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A. Vandam v. Armorduct Mfg. Co. 

In the City of London Court last week plaintiff suet for £5. 153. Sd., 
commission at rate of 24 per cent. on certain electric cables. 

Counsel for plaintiff stated that his client knew a Mr. Kerr, of Johannes- 
burg, who wanted to place large orders for cables. Plaintiff asker 
defendants if they would undertake the business, and it was aee that, 
if he introduced Mr. Kerr, they would pay him 24 per cent. on all business 
resulting. Jt was mentioned that the commission would be payable 5» 
long as business continued to be done. Last year a difficulty arose, and 
defendants wanted to reduce the rate of commission. Plaintiff refused 
to accept that, and thereupon defendants paid at the full rate. Now 
defendants had sent an account showing that Mr. Kerr had given orders 
for £231 worth of goods, and they had paid into Court £2. 17s. 10d., being 
1] per cent. commission. Defendants suggested that the orders came to 
them through the shipping agents, and had nothing to do with plaintiff. 
Defendants could not get rid of their obligation under the first contract. 

For defendants it was said that Mr. Kerr started dealing direct 
with defendants. He then sent his orders through Messrs. Hales, Caird 
& Co. There was nothing to identify the orders thus received. 

Judge Atherley-Jones found for plaintiff, with costs, and said that the 


agreement to pay 24 per cent. had never been varied with the consent of 
plaintiff. | 


North British Wireless School (Ltd.) v. E. A. Mayne. 

The record in this case has been closed before Sheriff Laing at Aberdeen: 
Pursuers (the North Biitish Wireless School, Ltd.. Glasgow) asked the 
court to interdict Edward Alfred Mayne, wireles telegraphy expert, of 
Aberdeen, from carrying on the business of wireless telegraphic schools, 
colleges, or training institutions within the city and county of Aberdeen, 
and also sued for £1,000 damages. Pursuers alleged that previous to 
the incorporation of the company (in June, 1913) defender carried on 
business under the firm of the North British Wireless Schools at Glasgow, 
having a school in Glasgow and another in Edinburgh. Defender agreed 
to sell to the company those schools as a going concern, including the 
goodwill and assets; and he engaged to act as managing director of the 
limited company for five years at £500 per annum. Defender also under- 
took that he would not, during 10 vears from the date of the sale, com- 
mence or carry on business or take part in carrving on the business of 
any similar college, school or wireless telegraphic training institution in 
Scotland not under the company's control, or interest himself in any 
concern in any part of Scotland in any way antagonistic to or com- 
petitive with the business of the limited company without the consent 
of the company.  Pursuers stated that they had paid defender the full 
price agreed on for the sale, but notwithstanding his undert aking, he had 
established, and was at. present engaged (or until recently was engaged), 
in a similar business of wireless telegraphic instruction at Aberdeen. 
Pursuers had suffered damage which they estimated at £1,000. 

Defender averred that pursuers had not permitted him to act as 
managing director for the five years, and had not paid him the agreeed 
salary of £500 per annum. He denied that he had established a business 
of wireless telegraphic instruction at Aberdeen. He was staying in 
London, and had no intention of starting a similar business in Aberdeen. 
He counterclaimed against pursuers for the sum of £200. 


Mining Regulations. 

At Caerphilly on Saturday the magistrates gave judgment in the 
prosecution by the Home Office of the Universal Colliery Co., Neng- 
henydd, and the manager (Mr. Edward Shaw) in respect of various 
alleged breaches of the Mines Act in October last, when the explosion 
occurred by which 439 lives were lost. The Bench imposed a fine of £2 
against Mr. Shaw for not appointing in writing a lampman to examine the 
lamps on the surface ; of £2 for not appointing a competent person to 
unlock the lamps in the mine, There were two other fines of £5 each 
against Mr. Shaw, but the bench dismissed the other summonses, and 
also the summonses against the company. A sum of five guincas costs 
was imposed in respect of each of the convictions. 


Osram Lamp Works (Ltd.) v. Pope's Electric Lamp Co. (Ltd.) 


Mr. Justice Jovee has granted an application that a procedure 
summons in this action should be heard in open court. — The application 
was made with the consent of both parties, but his Lordship said it must 
not be taken that the summons would be heard by him at this side of the 
Jong vacation. 


——— 


BOOKS RECEIVED. 


les of the undermentioned works can be had from The Electrician office, post free 
Pe iReredse stated), on recelpt of published price, adding 3d. for books published 
under 2s. and 5 per cent. for books published net. Add 10 per cent. tor abroad or for 
foreign books.) 


“ Dialogues Concerning Two New Sciences,” by Galileo Galilei. Trans- 
lated by Henry Crew and Alfonso De Saliro. (New York: The Mac- 
millan Co.) Pp.300. 8s. 6d. net. 

* Electrical Practice in Collieries,” by Daniel Burns. (London: 
Charles Griffin & Co., Ltd.) Pp ix.+353. 4th edition. 7s. 6d. net. 

* Science Abstracts." Section A— Physics. By the Physical Society 


No. 193. Vol. XVII. June, 1914. (London: E. & F.N. 
Pp. 400. ls. 6d. 


of London. 
Spon, Ltd.) 
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PATENT RECORD. 


———9——— 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEwBURN, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

Wheseuer the date applied for differs from the date on which the application was lodged 
at the P.(:nt Ojice the former ts given in brackets after the title. 


1913 SzzcirFICATIONGS. 
14.149 Tus Mes i (Compagnie Univer:elle de Telezraphic et de Telephonic Sins Fil.) 
Apparatus for emitting electric waves. 


14,518 ALLESEMEINE ELEKTRICITATS O25. Method and apparatus for the electrical 
soldering of metals. (21.0/12.) 


14,524 Aitken. Telephone systems. (Patent of additions not granted. Coznite ap- 
plications, 16.859/13, 18,.319/13. 19,521,183 and 19,938, 13.) 

POE BzRRY. Electric heating: apparatus. 

14,7 


BOARDMAN, BOARDMAN & BOARDMAN. 


Electric lamps for artificially producing 
daylight e“fects. 


14.771 Mutron. Electrical signals for railways. 

16.066 Kruser. Process of producing filaments or wire of tungsten and tungsten alloy. 
16.078 JonunsoN. Sparking plugs. - 

16.167 Jowers. Control of direct and alternating-current electric motors. 

16.214 De Kox. Electric heating apparatus for water and other fluids. (39/11/12.) 
18.068 GsirrITHS. Lamps for venicle:. 

19,021 B.T.-H. C^. (G.E. Co.) Composite metals. 

19.104 Pearp. Fusible clectric cut-outs. 


19,182 Britisn ELECTRIC TRANSFORMER Co. & CnosBIiE-HiLL. 


Phase transformation of 
electric currents. 


Relates to effecting pha:e transformation of electric currents by obtaining three- 

phase alternating current frem a two-phase source. or vice versa, by employing a 
cee auto-transíormer to which two conductors of each system are cone» 
necte 1. 

19.430 TATrER;SL! & TATTERSALL Means for starting internal combustion engines. 

20,126 Lon. Coin-freel telephone apparatus. 

20,890 Poar Eg: Fiat (Firm of). Ignition devices for internal combustion engines. 

(26 2 13.) 
22.798 BickKERSTAFF. Electric switches. 
24.850 RENNERFELY. Electric furnaces. (5.12/12)) é 


An electric furnace having an elongated hearth, cylindrical or of a rectangular 
C oss-section, and a plurality of clectrodes arranged in two sets, one at each end of the 


hearth, each set consisting of two opposing "horizontal electrodes in co-operation 
with a vertical electrode. 


26.570 Visca. Telezraphic transmitters. 
(Woodward, acting for Western Electric Co.) Switching 

apparatus for telephone systems 
29,714 Siemens Sc:tyCKERTWERKE GES. 


Electric czoking stoves or ranges. (28/12/12) 
1914 S?E-IFICATONS. 
38 Svenska. (Ackumulator Aktiebolaget, Jungner.) Electrodes for alkaline 
accumulators. (16,;1;13.) 
2.790 SUNDERLAND. Wire rope electric insulator couplings. (5,5, 13.) 
2,819 Von Kanpo. Electrical insulators. 


Device for suspending contact wires of electric railways in which a bolt is se-ured 
by meins of an easily fusible metal in a porcelain insulator of uniform thicane.s 
enclosed by a metal shell having a restrictive portion, the head of the bolt. together 
with the securing metal, being larger than the opening in the metal shell. 

3.291 Lescure. Single or multi-phase electric furnace for treating molten metals. 


(7;2/A3.) 
(Jeidel.) Gus-izniting devices. 


3.384 JENSEN. Ne . 
3,478 KotsrER. Apparatus for measuring decrements of electromagnetic waves. 


(22 9,13.) 
3,835 Soc. ELEcTRC-METALLURGIQGUE DE Sr. BERON. 
8.595 ALLGEMEINE ELEKTRIC:TATS-OZ3. 
9,265 GE». FUR ELEKTRO-OSMOSE. 

purposes. (14/4:13.) 


Electric furnace:. (20/2.13.) 
Electric welding machines. (4 4 13.) 
Diaphragm for eiectrochemical or electroosmotic 


| 10,330 Rosert Bosch (Firm of). Cam ring for the interruptor of electric ignition 


devic23, 
10,93) ASHCROFT. 
pounds. 


(53/14.) 
Electrolytic manufacture of alkali metals and alkali metal com: 


ee ee — 


APPLICATIONS FOR PATENTS, 


Note. —The undermentioned Applications (except those marked ty are not open to 
public inspection until after acceptance of Comvlete Specifications. Those marked * art 
open to inspection 12 mouths after the date attached to them, if they have not been published 

previousiy tn the ordinary course. Namzs within parenthesis are those of commauricators 
of inventions, W hzn complete Specification accompanies application an asterisk is afixed, 


June 8, 1914. 
13,787 SrATTER. 


Transformers. 
13,890 PitiLLIPES. 


Securing device, for electric lamp shade; and the like. 

13.823 ARENSBERG. Electrical switch. , 

13,854 THORNBLAD, WaAREVINGE & Werner. Telephonic communication tet«ee 
moving trains and railway stations or other stationary places. (10/¢.1J, 
Swe jen.)* 

June 9, 1914. 

13.891 Davis & Son (Dersy) & MACDONALD. Signalling apparatus such a3 15 employed 
in collieries. 

13,920 SIEMENS-S7HUCKERTWERKE G.m.B.H. Searchlights or projectors. (21/6/13, 
Germany.)* 

13,933 Waters & CALLENDER'S CABLE & CousTRUCrION Co. 

13.945 PALMA. Electric railways and connections thereon.* 

13.960 HotDAwAY & ANDERSON. Electric wire conne:tion.* 

13,961 COMPAGNIE DE SIGNAUX ELECTRIQUE; POUR CHEMINS D3 FER. 
railways by detonators. (27,613, France.)* 

13.966 HELFENSTEIN. Multiple-hearth e'ectric furnace with 
polarity arranged above the smceiting hearthz.* 


June 10, 1914. l l m" 
13,976 Gratze. Electrical switchgear or devices for automatically clozing or breaking 
Circuits. 


14,006 Coras. Construction of contact apparatus for closing electrical circuits. (Addi 
tion to 26,268;13. 29/9/13. Belgium.)* l 513 
14.021 StemENS-ScHUCKERTWERKE G.M.B.H.  Electrically-drivea machine tools. (13/0, 14 
Switzerland.)® m pilus 
14.022 SigeEus-ScHUCKERTWERKE G.mM.B.H. Cooling electrics hand drilling-machices. 
(19;3/13. Switze:land.)* 
14 024 O'DonngLL & GLENN. 
14.03) BERRY. 


14.043 Scorr. 
14,9 


Ele:tric cables. 


Sizvalling 01 


e'ectrodes of di'fe:ent 


Railway signalling. 

Electric transformers. 

Armatures of dynamo-electrical machines and the like. en 

ALLGEMEINE ELEKTRICITATs-GEs. Insulating coils of flat conductors for eiecti 
machinei. (10/6,13, Germany.)* 

14,049 Gratze. Transporting bodies or masses by e'ectromaanetic means. 


June 11, 1914. 

14.060 GorpsToNE. Portable electric lamps. 

14,081 NEALE & NicHOLSON. Electrically-operated cranes, eievators, 
gear, crane-luffing devices, and the like. ] stina there 

14,094 Hairwooo. Electric safety lamps or the like and apparatus 1n connection the: 


with, "Addition to 28,255,07 and 436,11. Divided application on 18,6% 1}. 
ug. 18.) 


colliery winding: 
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A FUSE BETTERMENT CAMPAIGN. 


It is something of a reflection upon electrical installation 
practice that so little attention is paid to fuse accesso- 
res, Whether or no the electrical accessories maker or 
the electrical contractor is to blame for cutting prices in 
distribution boards! and fuse material we cannot very well 
ascertain. The fact is undoubted that very inferior acces- 
*orics, such as distribution boards and fuses, are put into 
some installations by contractors who ought to know 
better. The contractor has got into a very bad habit of 
using chcap “dis.” boards, and everyone knows how bad 
habits stick. It seems to be a part of the installation on 
which he can “hedge a bit," and in the past he seems 
rot to have failed to do so. These may sound hard 
things to say of an important section of tho electrical 
irdustry, but, so far as we are able to gather, they are the 
facts, and as such need to be brought to light. The position 
at present is an indication of the comparative indifference 
ci ihe wiring contractor to improvements in fuscs and fuse 
material. Because a cartridge fuse has been more expen- 
sive than one of the open clip type, he has given his ad- 
hercnee to the latter, entirely regardless of any superiority 
Which might be possessed by the former. It may be, also, 
that the contractor has looked with disfavour on the cart- 
ridge fuse, for one reason that it will not admit of a circuit 
heing over-fused and for another that it simplifies the re- 
placement operation and robs him of a certain revenue 
from the class of customer who telephones or sends along to 
say," Will you send a man to put in another fuse." — In great 


| 


| 
| 


, 
D 


' 


mearure the cartridge fuse is à labour-saving device; but 
though the contractor may dislike it for this reason he over- 
looks the enormous benefit it will confer on thé industry by 
raising the standard of ins‘allation work and increasing the 
confidcnee of the public in the electric service. For the 
public is chary of fuses, and in any case dislikes the word. 
Whatever may be the reasons for the present: unsatis- 
factory state of the fuse material side of installation work, 
one of the manufacturers of standardised fuses, as will be 
«ccn. from another column, has inaugurated a campaign 
which has for its object the extension of the use of cartridge 
fuses and fuseboards. In promulgating the scheme the 
company in question initially decided to remove the price 
cmbargo for their fuses and fuseboards of this type, and to 
place them on a competitive level with the more ordinary 
fuse material. Under these conditions, the contractor can, 
if he chooses, quote only for cartridge fuse material or 
as an alternative to the usual fuses. As a further induce- 
ment the company is offering bonuses to those contractors 
who take certain amounts of material during the last six 
months of the present year, the bonus being goods at the 
net priccs in the company's catalogue. The contractors 
give a written undertaking to quote for the aforesaid 
material in all installations with which they may deal 
during the period of the campaign. Now, quite aside from 
the details of the scheme, it has distinctive merits as a 
genuine attempt to improve the condition of the fuse 
material in electrical installations. This statement is a 
tacit admission that the cartridge fuse is superior to that 
of the spring-clip open-wire type, but any individual with 
the desire to compare the two classes of fuse would arrive 


at this conclusion, omitting from the comparison any 
question of price. Now that price is no deterrent the in- 
stallation industry may make up its mind to adopt the 
cartridge replaceable non-interchangeable fuse, and by a 


process of evolution gradually abandon the open fuse on all 


wiring for lighting, cooking and heating purposes. We 


know that it will need a great deal of persuasion to take this 
course, but common sense dictates that it is the ultimate 
direction which the installation industry will be compelled 
to follow. We think that the manufacturers who have 
been inspired with this idea should be especially compli- 
mented, and we cannot but express the hope that their 
efforts in so worthy a cause may be crowned with the success 


it deserves. 
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BUSINESS NOTIGES. 


The registered offices of the Edison & Swan United Electric Light 
Co. (Ltd.) and the Altrincham Electric Supply (Ltd.) were removed 
03 July 20 to 123-125, Queen Victoria-street, London, E.C. 


Messrs. N. 8m' th & Son (Ltl.) are turning the motor aeeessory 
branch of their business into a public limited company, under the 
title of S. Smith & Sons (Motor Accessories), Ltd., with a capital of 
£100,000 in £1 shares, and during the week applications were invited 
for an issue of 50,000 ordinary shares. The motor «2cessorics 
department of Messrs. Smith & Son has been developed under the 
superintendence of Messrs. Samuel Smith, A. Gordon Smith and 
Reginald A. Smith, who will hold the offices of chairman, managing 
director and carburetter manager respectively of the new compsay. 
The business will, therefore, continue to be conducted in the sam 
manner as heretofore. 


Messrs. Morris & Lister (London) Ltd., have now taken over the 
sole representation for London and the south of England for Messrs. 
Mickelwright (Ltd.), of Alperton, in place of Mr. Raymond Smith the 
late representative, and inquiries, &c., should now be sent to Morris & 


Lister (London) Ltd., 3 and 4, Palace-chambers, Bridge-strect, 
Westminster, S.W. | 


The Reliance Electrical Wire Co. have removed to Spitalfield 
Works, 38 and 40, Curtain-road, London, B.C. 
ber remains 9212 London Wall. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


A me^ting of creditors of Brown & Murray (Ltd.) (in vol. lig.) will 
be held on July 27 at Albion House, 59 and 61, New Oxford-stre +t, 


London, W.C., and claims are to be sent to Mr. Jas. J. Ure at that 
addre34. 


The telephone num- 


The Dac Accumulator Synd. (Ltd.) is being wound up voluntarily 
for reconstruction, and the liquidator (Mr. H. €. Bound, 61 and 62, 
Lincoln's Inn-fields, London, W.C.) has been authorised to consent to 
the registration of a new company to be named the Dae Accumnu- 
lator Synd. (Ltd.), and to enter into an agreement with such new 
company. 
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EXTENSIONS. 
Aldershot.— The Lighting Committee have invited tenders for the 
erection of a cooling tower at the electricity works. The estimated 
cost is £400. 


il 
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Burton.— The Council have obtained sanction to borrow £7,000 
for extensions of the electricity works without the formality of a 
local inquiry. 


Cleethorpes.— The consulting electrical engineer (Mr. C. S. Vesey 
Brown) has been compelled to revise his estimate of £10,000 for 
extensions to existing cables, owing to Mill-road being included in 
the scheme, and it has been decided to prepare specifications, &c. 


Cuddington.— There is a demand for electric current in this dis- 
trict and the Parish Council have been asked to allow the South 
Metropolitan Electric Tramways & Lighting Co. to extend their 
mains. 


Dublin.—The L.G. Board have sanctioned loans amounting to 
£80,300 for extensions of the electricity works, including £2,500 for 
the conversion of gas to electric lighting. 

Monmouth.—The L.G. Board recently sanctioned a loan of £1,800 
for the electricity supply works. 

Of the amount sanctioned £1,600 was for the renewal of cables, the 
original cost of which had not been repaid, and the period allowed for 
repayment is only 10 years. The remaining £200 is for extensions of 
cables, and the usual 25 years have been allowed for repayment. 

Port Glasgow. -- Good progress is being made with the scheme for 
the supply of electricity from Greenock to Port Glasgow shipvards. 
Two sub-stations at. Boundary-street and at Bay-street, have been 
erected, while the work of laying the cables is nearing completion. 

St. Paneras (London).- Mains are to be extended in four roads at 
a cost. of £222, and electric lamps are to be provided for lighting the 
Brooktield estate. 

Shoreditch (London). Owing toa contract entered into for » large 
supply of electricity to Messrs, Waterlow & Son’s premises in Paul- 
street, the Electricity Committee must provide an additional main 


from Coronet-street station to Serutton-stre»t, at an estimated cost 
(in Tudinz providing and pulling in two 077533. in. cables, additional 
switchgear, &c.), of £1,350. 


Wallasey.—The L.G. Board have sanctioned a loan of £54,500 for 
the erection of new electricity works. 


Walthamstow.—The Urban Council has received sanction to 
borrow £6,726 for boiler house plant, £521 for transformers and 


switchyear, £1,534 for h.t. cable, £1,159 for mains and £1,162 for 
Ser vices. 


GENERAL. 
Renfieldside,—The Highways and Lighting Committee are to 
report upon the question of taking over the provisional order of the 
Cleveland & Durham County Electrie Power Co. for this district. 


Blackrock (Co. Dublin).—Messrs. May & Hawes have been i-- 


structed to prepare a report on the Council's electricity supply 
scheme. 


Bury St. Edmunds.— The Council have received 50 applications 
for free-wired installations, and the Electricity Supply Committee 


have asked the borough electrical engincer (Mr. Day) and the Borough 
Treasurer to select 12 houses to be wired. 


Coleraine. — The Urban Council are considering two reports on the 
cost and advantages of electricity and gas for public lighting. 

Mr. S. B. LawaLaANpS, of Glasgow Corporation Gas Department, 
suggested that something in the nature of a plebiscite be taken to find out 
the number of users of electricity if it were available. If the result 
showed a sufficient desire for electricity then he would advise that the gas 
and electricity undertakings should be in close proximity to each other 
and administrative charges shared. In the event of the Council seriously 
considering the erection and equipment of electricity works they should 
get the best available clectrical engineer to advise them, and they should 
not, because of the possible installation of electricity, cripple or starve th? 
gasworks ; there would he room for both. 

Mr. THomMAS May, electrical engineer, Londonderry, in his report, 
stated that, assuming an overhead system of distribution, with steel 
poles in the main streets and creosoted wooden poles in the other streets, 
producer gas engines and direct-current two-wire supply, the capital 
cost, allowing for two 100 n.r. engines and two 75 kw. dynamos, would b> 
£5,200. The advantages of electric lighting were increased comfort, 
cleanliness and agrecableness in quality of light, and the fact that the 
introduction of electricity into a town atvanced it in the szale of history 
by about 50 years in the estimation of the outside world. 

A special meeting of the Council will b» held to consider both reports, 


East Grinstead.— The Council have decided to apply for a pr» 
visional eleetrie lighting order. 


Electricity in Hospitals.- -The extent to which electricity is em- 
ployed in à modern hospital is strikingly exemplified in the equip- 
ment of the Sick Children's. Hospital at Yorkhill, Glasgow, which 
was formally opened by the King and Queen on the 7th inst. 

Artificial illumination is provided for by nearly 2,000 electric lamps. 
There are 13 lifts and the whole of the laundry, kitchen and other ma. 
chinery are operated by electric motors, of which there are, in all, up- 
wards of 40. The ventilation is entirely by electrically-driven fans. 
There is an extensive automatic intercommunication telephone system 
having 30 stations, in addition to the Post Office instruments, of which 
there are five. The clocks throughout are electrically operated and con- 
trolled, as also are the several bell systems. 

In addition to these ordinary utilitarian services there is the very 
extensive and varied use of electricity in electro-surgery, Rontgen ray. 
high frequeney and other special apparatus too numerous to mention 
in detail, The electrical supply is taken from the Glasgow Corporation 
mains and is brought in duplicate cables to cach of two main switch- 
boards in the basement of the building, the arrangement constituting 
a very reliable safeguard against interruption of supply, the operating 
theatres being provided with similar duplication with the same object. 
The equipment has been installed almost entirely by the following firms: 
Messrs, ‘Telford, Grier & MacKay, having carried throngh the lighting 
and general electrical installation work; Messrs. Waygood-Otis (Ltd. 
the lifts; and Messrs. D. & J. ‘Tullis, the laundry machinery. The 
electric clock and telephone systems are by the Magenta Time Co. and 
the Sterling Telephone Co. respectively. Expert service on behalf of the 
Hospital Board has been rendered by Messrs, James E. Sayers & Caldwell, 
consulting engineers, of Glasgow, 


likley. The L.G. Board have agre^d to sanction a loan of £18 o 
for the purposes of electricity supply a3 soon as the Board of Trade 
have approved of the proposed site for the generating station. 

London County Council. -On Tuesday the following loans for dida 
tricity purposes were sanctioned: Hackney £50,000 (in lieu of pr^ 
vious sanction of £56,748) ; and Islington £5,316. 

Lossiemouth.—- As stated in our last issue, the formal inauguration 
of the electricity works took plave on the 14th inst. l 

The generating plant consists of two 50 B.H.P. suction gas engines 


" on " * 3 
(built by Messrs. Ruston, Proctor & Co.) and two 25 kw. d. c. dynamo 
(by Messrs. Johnson & Phillips). Current is generated at a pressure." 


THE ELECTRICIAN, JULY 24, 1914. 


669 


950 volts. The length of cable through the town is approximately 
25 miles. The public lighting is divided into five sections. The lamps 
and wires are fixed on poles; the lamps are of 50 c.p. and are of the 
metal filament type. There is also a storage battery. The whole of the 
work connected with the mains was carried out by the India Rubber, 
Gutta Percha & Telegraph Works Co. Over 70 private houses and shops 
have been connected to the mains. Mr. R. A. Traill, of Aberdeen, has 
been appointed burgh electrical engineer. 

Loughton.— The County of London Electric Supply Co. has noti- 
fied the Urban Council that it proposes to apply for a provisional 
electrie lighting order for the district. 


Midsomer Norton.—The Council have received an intimation that 
the Midsomer Norton & Radstock Electric Supply Co. intends to 
apply for a provisional electric lighting order. 

Newcastle (co. Down).—The public inauguration of the electricity 
works took place on the 15th inst., when the Countess of Annesley 
switched on the current. 

The contractors for the erection of the plant, the laying of the mains, 
&c., were the Irish Town Lighting & Power Co. In the town the lighting 
is effected by 100 50-c.p. lamps, and in the outlying districts there are 30 
25-c.p. lamps. So great is the demand for private lighting that the con- 
tractors find it difficult to cope with the demand for the connection of 
shops and private houses. 

Presentations.— Mr. A. S. Barnard, on his resignation of the posi- 


tion of borough electrical engineer at Walsall, was presented with a ' 


handsome clock in oak case and a leather attaché case by the heads 
of the various municipal departments, and Mrs. Barnard with a gold 
brooch set with amethysts. 

The town clerk (Mr. H. Lee) presided, and was supported by the 
borough surveyor (Mr. John Taylor), the borough accountant (Mr. J. H. 
Sanders), the chief constable (Mr. A. Thomson), the medical officer of 
health (Dr. Harry Shore), the director of education (Mr. W. Dawson 
Sadler, M.A., LL.D.), and the tramways manager (Mr. R. L. Horstield). 
Apologies for inability to attend were received from the borough treasurer, 
the gas engineer, the borough coroner and the borough auditor. The 
town clerk, supported by the borough accountant, as the oldest official 
present, made the presentations. Reference was made to the pleasant 
relations which had always existed between Mr. Barnard and his col- 
leagues, to the high regard and esteem in which the was held by them, 
and to the regret with which they viewed the termination of their official 
connection with him. He was congratulated on his new appointment 
with the Chorlide Electrical Storage Co., and the most cordial hopes were 
expressed for his happiness in his new sphere of action. 


Mr. Barnard suitably and feelingly responded. 
As stated in our last issue the Mayor (Ald. Bull) recently presented 


Mr. Barnard with a handsome silver salver on behalf of himself and the 
other members of the Council. 


Spalding.—The Council have received notice that a company will 
apply for a provisional electric lighting order for the town. 


Surbiton.—At present the electricity works are being worked on 
behalf of the Urban Council by Callender’s Cable & Construction 
Co., and it has now been decided to transfer the undertaking to the 
company. 

The Finance Committee reported that in view of the fact that under 
the present arrangements with the company there is a loss of approxt- 
mately £360 per annum, it was obvious that such arrangements needed 
revision, and the question was how that loss could be avoided, and on 
what basis the undertaking could be worked in future to secure that 
object. After consulting the Council’s electrical adviser (Sir John Snell) 
and the Clerk, the various courses open to the Council were discussed, 
and finally it was recommended that the undertaking be transferred to 
the company on the following terms and conditions : 

The transfer to be for 42 years; Messrs. Callenders to pay, by way of 
purchase money for the undertaking, a sum equal to the whole of the 
outstanding amount due for principal and interest ; Messrs. Callenders 
also to pay on completion of the transfer, the deficit which has ensued 
to the Council by reason of the deduction of income tax from payments 
made by the company in respect of sinking fund, and also the amount 
which the Council has had to pay to meet the interest and loan repay- 
ments over and above the 6} per cent. which has been paid by Messrs. 
Callenders ; the company to keep the works, buildings, &c.. in good order 
and condition, and to insure against fire and to fulfil all the obligations 
imposed upon them as the undertakers for the purpose of the Council's 
Electric Lighting Order; to pay the salary (50 guineas per annum) of 
the consulting engineer whom the Council may appoint to watch their 
interests; The Council to have the right to resume possession of the 
undertaking (on terms to be agreed) in the event of the company going 
into liquidation or being wound up, or failing to carry out all the obliga- 
tions imposed upon them by the transfer; the company to agree that 
they will at all times supply electricity to consumers in the district 
at rates not less favourable to such consumers than those at which elec- 
tricity is from time to time supplied in other districts similar to Surbiton. 

After some discussion, the report and recommendations were adopted 
by the Council. | 


Wells.—Messrs. ‘hristy Bros. & Co. have given notice of intention 


to apply for a provisional order, EE 


LIGHTING NOTES. 


Electric Lamps for the Police. —Yarinouth. Town Council have 
decided, on the recommendation of the Watch Committee, to purchase 
30 electric lamps for the use of the police force at a cost of £16. 2s. 6d., 
and a generator for recharging the batteries at £28. 10s. 

The electrical engineer (Mr. G. Bryant) reported that the cost of the 
lamps would be one penny per hundred burning hours, and this would be 
à saving, as the cost of the oil consumed in the present lamps was 10s. 6d. 
per month. l 

Llandudno.—The work of substituting metal filament for arc 
lamps in the promenade and central streets has been completed. 


Village Lighting.—A mecting of representatives of Coxhoe, Cassop 
and Kelloe Parish Councils was held last week at Quarrington Hill, 
Durham, at which it was decided to light the various parishes by 
electricity, the power for East Hetton, Kelloe, South View, St. 
Helen’s Terrace, Quarrington Hill and Cassop to be supplied by the 
owners of East Hetton Colliery, and Messrs. Bell Bros. (Ltd.) areto 
supply electric current to light Bowburn, Tursdale and other parts 


of the district. 
At the last mecting of Haxby Parish Council tenders for public 


lighting were considered. 

Tenders were submitted by the York Gas Co. and the Corporation Elec- 
tricity Department and on a vote two members voted for electric lighting 
and two for gas. The chairman gave his vote in favour of gas and ruled 
out of order a motion that the matter be held in abeyance until a rate- 
payers’ meeting should be called. 

Workhouse Lighting.— The Works Committee of the Belfast Board 
of Guardians is considering a report of the Board's architects (Messrs. 
Young & Mackenzie), the electrical engineers (Messrs. John Woodside 
& Co.), on the lighting and heating of the workhouse premises. 


POWER NOTE. 


Bermondsey.—' The General Purposes Committee propose to re- 
place the gas engine and water pump at Vine-street depot with an 


electric motor and pump at a cost of £130. 


TRACTION NOTES. 


TRAMWAYS AND LIGHT RAILWAYS. 


Burnley.— The Corporation have notified Rawtenstall Council 
that they will apply for Parliamentary powers next session to con- 
struct a tramway from the terminus of Corporation tramway in 
Manchester-road to the terminus of the Rawtenstall tramways at 


Loveclough. 

Dearne Valley Light Railway Scheme.—On Tuesday the Light 
Railway Commissioners held a supplemental inquiry into- this 
scheme in consequence of the appeal to the Board of Trade of the 
promoters (the Urban Councils of Wath-on-Dearne, Bolton-on- 
Dearne, Wombwell and Thurnscoe) against the deletion by the Com- 
misioners on the proposed route from Wath to Bolton. 

For the railway companies it was argued that the Light Railway Com- 
missioners had no jurisdiction in the matter. The Board of Trade 
could, under the Light Railways Act, only call upon the Commissioners 
to modify an order; there was no provision enlarging it. It was also 
argued that the Board of Trade had no power in fact or in law to remit 
a section of a scheme to the Commissioners, and it would probably be 
necessary to take steps in the High Court to restrain the Board of ‘Trade 
from proceeding in the matter. : 

The chairman (the Hon. A. E. GarHoRNE-HARDY) said the Board of 
Trade having remitted the case to them it was their duty to hear it. The 
question as to jurisdiction would have to be decided hereafter. 

Mr. Ram, K.C., said the promoters were ready to accede to the sug- 
gestion in the interim report of the Commissioners on the original scheme, 
and erect a bridge to carry the tramway over the Elsecar mineral line of 
the Great Central Railway in Wombwell and Rotherham rural district. 
A bridge for the tramway alone would cost an additional £1,880 ; and to 
carry out the Commissioners’ full requirements a highway as well as a 
tramway bridge, would cost £4,159. The local authorities of Wombwell 
and the Rotherham rural district had agreed to contribute to that, but 
so far the Great Central Co. had. promised nothing. He was afraid the 
promoters took it too much for granted that those railways would be 
sanctioned when they came before the Commissioners originally, but. 
they were now in a position to support their application for those Toutes 
to be restored, with evidence of great developments along the line of 
route which had arisen since the last inquiry. 

Mr. Stephen Selon, the engineer for the scheme, the Clerk to the Light 
Railway Board (the promoters). Mr. Harry England, general manager of 
the Wakefield & West Hiding Electrie Tramways, and others gave evi- 
dence, and the inquiry terminated. 

East Ham.—The Assessment Committee of West Ham Union have 
intimated that they are prepared to raise no objection to the assess- 
ment of the tramways being reduced at the Quarter Sessions to 
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£15,510 gross estimated rental and £4,700 rateable velue ; but the 


Finance Committee of the Council think the assessment should be 
reduced to £4,000 net. 


Ilford.—The Tramways Manager has been authorised to obtain 
tenders for the supply and delivery of 20 tons of tram rails. 


London County Council.—The Board of Trade has agreed to the 
Council running trailer cars on the recently constructed tramways 
from Rushey Green to Beckenham-lane. 

Tooley-street Tramways.—lt is proposed that powers be sought in the 
next session of Parliament to reserve the restriction in respect of the 
Council not using the Tooley-street tramway at certain times of the day. 

Tramways Schemes.—Vhe Highways Committee reported having had 
hefore them exhaustive reports from the officers dealing with the whole 
question of the tramways system, from the point of view of linking up 
and general consolidation. They hoped to submit to the Council, in 
time for parliamentary action next year, a carefully prepared scheme 
to improve the terminal facilities of certain existing tramway routes, 
which required most urgently to be dealt with. M. A. Mariage, Directeur 
General des Omnibus de Paris; had been. consulted. with regard to 
various phases which confronted the problem, "he Committee 
had not vet han am opportunity of fully weighing his views upon the 
subiect. Having regard to this fact and to the desire, if possible, to come 
to an agreement. in as many cases as possible with the local authorities 
concerned, they proposed to. post pone, until after the summer recess the 
submission of their full report on the schemes which were estimated to 
cost over £1,000,000. 

RAILWAYS. 


Post Office Underground Railway.—-In reply to a question in tke 
House of Commons last week the Assistant Postmaster-General 
(Capt. Norton) stated that he hoped shortly to be in a position to 
invite tenders for the construction of the tunnel of the Post Office 
underground electric railway in London, and an experimental track 
was being constructed on War Office property so that certain tests 
might be carried out. 


TELEGRAPH AND TELEPHONE NOTES. 


Radiotelegraph Notes.—It is announced that a strong and repre- 
sentative committee has been formed in Holland for the purpose of 
obtaining a concession for the construction of a chain of wireless 
stations between the Netherlands and the Dutch East Indies. The 
proposed company is to be under Dutch management, to be floated 
with Dutch capital, and to have a Dutch personnel. The stations 
(five in all) are to be one in Holland, one at Tripoli, one in Erythrea, 
one in Ceylon and one in East Java. 

It is also stated that an important radio station is being erected by 
an Italian engineer at Leschaux (Savoy), to operate a new system 
invented by him which dispenses with the antennie, " The masts, 
which are double, stand on a cliff 2,305 ft. above sea level, are about 
25 ft. high, and are connected by a wire from which a number of other 
wires descend to the station nearly 3.000 ft. below." 
provides the working current. 
sent available. 


Water- power 
These are all the particulars at pre- 


A large station equipped with Poulsen appiretus is, it is announced, 
being erected at Caim to (Panama), about half-way ecross the Isth- 
mas. The station is to have a 3,000 mile radius and is to provide 
direct communveation with Arlington (Va) end with San Francisco. 
The station is to be reserved (stotes Mr. H, O. Chalkley, British 
Consul at Colon, Panama) for official business exclusively, the present 
station at Colon and Balboa being continued to be used for messages 
between ship-dud-ship and ship-and-shore through the Canal, 

It is 2nnounced thet a new rediotelegraph station, which has been 
constraeted by Messrs. Siemens for the Chinese Government, has 
beea opened at Woosang, and forns one of a chain of stations to be 
erected and equipped on the Telefunken system at Kalgan, Peking, 
H^nkow, Shanghai, Swatow and Canton under an agreement: made 
in Mareh last. year. 7 The "limes ^ correspondent. states that he 
understands that all these stations have been completed except those 
at Nwatow and Hankow. 
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Australasia.--Culestin (Victoria) Shire Council has ol t ined ; 
Order-in-Council euthorising the transfer of its cl:ctric lighting 
powers to Mr. A. J. Wenke, cf Weila, who will erect the necessary 
plant. The cost of the plant, &c, is estimated at £8.00). The 


coacession is for 15 yews. 
"The members of the N. Australian Government Roval Commission 
recently visited Victoria to make inquiries into municipal gas and elec- 
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The chairman (Mr. Crawford Vaughan, M.H.A.) and Mr. 
Howard Vaughan, M.L.C., were present. Mr, H. R. Harper, electrical 


engineer to Melbourne Council, and Mr. John Clayton, the town clerk, 
gave evidence. 


Mr. Bayfield Moulden, in the interests of the Adelaide 
Electric Supply Co, and Mr. W. J. Isbister, for the South Australian Gas 
Co., sat with the Commission. 

Mr. Harper attributed the success of the Council's eletrie supply 
scheme to the fact that its operations were restricted to the central 
portion of a large city, where the demand was very large and within a 
small area, making the cost of distribution as low as possible. Privat? 
enterprise would have achieved as succo siful a result if properly manazed. 
It was practicable and profitable to supply Lighting and power current, as 
well as motive power for tramways, from the same power louse. 

Mr. Clayton said the Council in 1894. municipalised the city ely tric 
supply, which had been in the hands of three companies. After the 
Council had bought out their city interests for £51,020, the compas 
continued to operate in the suburbs. In its inception, the Council's 
scheme was restricted to public lighting, such as strests and market place; 
He denied the view that the Council was charging the large consumers 
more than it ought to charge, in order to save the rates. 1t was possible 
that even if the policy of debiting the cost of public lighting against the 
undertaking were not carried out this ver there would probably. be 
reductions in the charges. He did not believe that the 2,468 power eon- 
sumers were being penalised for the benefit of the city, more particularly 
since of that number 2,422 were not benefiting at all by the reduction. 
The reduction was going to benefit about 44 consumers. The reduction 
meant £2,476 per annum, and six consumers were going to get £1.08) 
of that. The penalisation was upon the small consumer, who was paying 
lid. to the other man's 0-875d., which seemed to him an inconsistency, 

Mr. W. J. Mountain, secretary of the Melbourne Electric Supply Co., 
favoured private commercial management of electric supply rather than 
municipal. The control of the concern by a publie body was wasteful, 
and a board of directors could come to a decision more quickly than a 
public body. 

The " Australian Mining Standard " says a deputation representing 
Christchurch (N.Z.) Council, the Chamber of Commerce, the Industral 
Association and other organisations waited on the Hon. W. H. Herries, 
New Zealand Minister of Railways, on May 13 in regard to a scheme to 
electrify the line through the Lyttelton tunnel to Port Lyttelton. M". 
Herries said he intended to introduce a bill authorising the borrowing of a 
considerable sum for works at Auckland, Lyttelton, Christchurch, Wel. 
lington, Invercargill, Timaru and other places where tratie was con- 
gested. When that proposal was considered the question which scheme 
should be taken in handfat Lyttelton first —duplication or electrification 
— would be decided, but he could not see his way to duplicate and also 
electrify the line. 

Germanton (Victoria) Shire Council has applied for an order to autho- 
rise the clectric lighting of the town. An agreement will be entered into 
with the Germanton Electric Light Co., and the capital outlay is esti- 
mated at £4,500. 

The difference between Mr. Harper, electrical engineer, and Mr. 
Clayton, the town clerk, of Melbourne, as to the policy of altering the 
method of charging for electric current for power purposes, was recently 
before the City Council in committee, The Lord Mayor (Ald. Hennessy) 
suggested that as there seemed to be no prospect of an agreement between 
the town clerk and the electrical engineer, the question should be te- 
ferred to experts outside the Council—an electrical expert and two 
accountants. Jt was agreed that the Lord Mavor should select expe:t 
accountants and an engineer, with the city solicitor, to conside; th? 
matter and report. at the earliest possible moment. The committee will 
include Mr. Forbes McKay, electrical engineer to Sydney City Council. 

Wages of Telegraph and Til phone Kanploy’s.—Mr, Justice Hizzins, 
President of the Commonwealth Court of Conciliation and Arbitration, 
has delivered his award in the ease of the Australian Telegraph and 
Telephone Construction and Maintenance Union, 

His Hoxovr said 3,114. linemen of various grades were convorned. 
Both sides had asked him to take the Australian mean cost of living as the 
basis, ‘The basic wage for the ordinary labourer in Australia, based on 
the mean cost of living in 1907, was 434, and having regard to the m- 
crease in the cost of Living to 19013, should now be 53a., neatly 9s. per 
working day. When the plaint was filed the men were receiving £125. 
and an increase of 6d. a day to 3,000 men represented an inereased cost 
of over £23,000 a vear. The minimum wage prescribed must be based on 
the highest functions that the man might bo required to fulfil, Other- 
wise, every wages board determination might be evaded. With respect 
to the claim for a week of 44 hours, he had to find on what special ground 
he would be justified in presenting a further departure from the Aus 
tralian standard of 48 hours. In the case of the postal electricians. he 
prescribed 44 hours because there was much indoor work and much 
racking of the nerves. But except in such work as tunnel work these 
linemen carried on their operations almost wholly in the open ar anl 
there was little or no irritation to the nerves. On the whole, and with 
much misgiving, he refused that claim. 

A board of reference, consisiing of three. departmental offici and 
three members of the union, with the registrar, or some person appe a 
by him, as umpire, was to decide the extra pay for men who worked im 
localities where the cost of living was exceptionally high or chmats 
conditions were severe. 

The following is an abstract of the minutes of the award :— i 

Minimum wage to be paid per annum to linesmen of various grade in 
the electrical engineer's branch of the Post Office, if they were members 
of the claimant organisation : Linesmen, £138; linesmen in charge and 
senior linesinen, £165; line foremen, £186; line inspectors, £216. Lane: 
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men, after one vear, £6 per annum; three years, £6 per annum; four 
years, £6 per annum ; after five years, £6 perannum. Linemen in charge 
and senior linemen, after one year, £6 per annum ; after two years, £6 ; 
after three years, £6. Line foremen, after two years, £12 per annum ; 
after four years, £12. Line inspectors, after two vears, £12; after four 
years, £12; after six vears, £12; after eight vears, £12. Line inspectors 
shall also be entitled to such greater or further increments as the com- 
missioner shall determine up to a maximum of £360. The hours of duty 
siall not exceed 461 per week, on Monday to Friday inclusive 84 hours 
Le we217 aam. and 7 p.m., and on Saturdays four hours between 7 a.m. 
and 7 p.m. An employé working in a tunnel or manhole for more than 
one hour during any day. his houvs of daty on that day shall not exceed 
eight, and his hours of duty on days on which he does not so work in that 
wee shall, nevertheless, not excecd 84 or 4, as the ease may be. Over- 
time to be paid for at the rate of time and a half, and between 7 p.m. 
and 7 a.m., and on holidays, double time. Officers shall be entitled to 
leave of absence for recreation 18 days in each year, but not exclusive 
of leave of absence on furlough in the year unless the Commissioner 
determine to the contrary. ‘This award shall not come into force till the 
expiration of 30 days after it has been laid before bhoth Houses of the 


Feleral Parliament. 


Electric Traction in Caaada.-- The Canadian Northern. Railway 
Co. proposes to constract the Katnloops-Okanazan line this summer, 
and at le:st one brinch of about 27 miles will be operated electrically. 
It is proposed to utilise the Shuswap Falls, where about 60,000 H.P. 
is available in the generation of electrical energy. 

There are at present 56 electric railways in Canada, and during the 
year ended June 30, 1913, 597,863,801 passengers and 1,957,930 tons of 
frieght were carried. The mileage of the railways increased during the 
year by 142 miles. The gross earnings of the electric railway during the 
year was $25,216.11]. an increase of $4,716,861. The operating ex- 
10,372, leaving $10,450,738, in addition to $1,318,902 


penses were $17.765,: 
of miscellaneous income, a total of 811,769.647. — A surplus of 82.958.742 


was carried after taxes, interest and dividends were paid and an addition 
of $554,324 made to reserve. 

Straits Settlements.— ‘The Registrar of Imports and Exports at 
Singapore reports that the imports into the Straits Settlements in 
1913 included telegraph and telephone materials from the United 
Kinzdom valued at $758,000 (compared with $285,000 in 1912), 
and from the Continent of Europe $15,000 (824,000) ; and tramway 
and railway materials from the United Kingdom $102,000 ($70,000) 
and from the Continent of Europe $35,000 ($54,000). 


FOREIGN NOTES. 


Argentina.— The total imports to Argentina in the first quarter 
of 1914 were valued at $95,152,179 (a decrease of $13,499,850 
compared with the first quarter of 1913),and the exports (exclusive 
of bullion) were $121,949, 116 (decrease $32,945,240). 

Imports of electrical appliances were valued at $2,556,779 (increase 
$120,488), “ locomotion ” (engines, &c.) $9,712,094 (increase $182,635), 
construction materials $7,146,059 (decrease $2,421,516), iron and its 
manufactures. $12,162,289 (increase 826,1974), other metals and their 
manufactures $2,733,819 (decrease $425, 149). 

Messrs. Gamberini & Co. have presented plans to Villa Mercedes 
Municipal Council for the first section of their electric tramways. 

Mr. N. Antille has been appointed manager of the municipal electricity 
works at Santa Fé. 


Dairen.— Imports into the Japanese leased territory (Dairen 
Consular district) in 1913, included electrical materials and fittings 
Valued at £51,060 (compared with £40,502 in 1912), of which £25,678 
Worth came from Germany and £23,986 worth from Japan. Jmports 
of railway and tram cars and materials therefor wire valued at 
£52,738 (£253,724), of which Japan sent £40,232, United Kingdom 


£7,603 and United States £4,157. 


Holland.— 15770. Dutch Te'e phone Cable.—A consular report states 
that it has been decided this vear to establish telephonic communi- 
vation between the Netherlands and the United Kingdom by means of a 
cable of a length of 103 miles between West Kapelle and Orfordness. 

The cost is estimated at £62.000, of which each country will pay half. 
It Is possible that the trunk line will be continued to Amsterdam, in 
Which case the Netherland Government share will amount to £50,000. 

_fitctterdam Port.—TVhe greater part of the harbours, which aggregate 
675 acres in extent and have quays of a total length of 25 miles, are pro- 
vided with warehouses connected by rail and lit by electric light. The 
plant for loading and discharging consists of 155 cranes (of which $9— 
from 13 to 30 tuns capacity—are elestiic), four lifts, 10 capstans and four 
Jeers, "Phere is also an electric lift of 28 tons capacity and tive electric 
capstans with lifting power of 1! to 2 tons. : 

Op nings for British Trade.— A report from. Rotterdam says there are 
openings for British trade in motor cars, machinery of all sorts and elc 
trical appliances, Advertisements in the local Press and the sending of 
energetic commercial travellers are of more use than the posting of cir- 
culars and price lists. ‘This country is swarming with German com- 
mercial travellers of all classes, and German trade is consequently cutting 
Into ours more and more. |t is also necessary to give long credit to 
sound firms and to st udying the requirements and fads of the local markets. 
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Dutch firms prefer dealing with British firms, all other things being equal, 
and owing to the low import. tariff (practically 5 per cent. ad val.) a 
suitable field for the extension of British trade lies at our doors. i 

The Vice-Consul at the Hague says the Electric Tramway Co. at tho 
Hague has established relations with German firms and does not now 
think of asking British firms, execpt for one article (railway points or 
switches), of which they obtain the very best in manganese steel from 
Sheffield. British makers must work in the Netherlands through active, 
pushing agents, Sending printed matter only is useless, The general 
impression is that the German makes and offers what buyers desire and 
studies the peculiarities of the market, but British makers only ofies 
what they are accustomed to make. British firms have still a great 
reputation for fairness and reliability and this will help the Englishman 
when prices and other things are equal. 

Erports—A factory at Middelburg making ‘caps for incandescent 
electric light”? forwarded during the past vear to the United Kingdom 
18,000,000 fittings of a total weight of about 162 tons and of a total value 
of £16,000 Exports of ‘caps for electric Tight from Flushing to the 
United Kingdom in 1912 amounted to 15,000,000 tons (the same quantity 
asin 1911). 

Electric Lighting. -Mlectrie lighting is largely ou the increase and not 
only in the towns and villages. One can often see a farm, away from the 
beaten track or roadway, lit by electricity. A report from Ymuiden savs 
the lighting of the fairway to Amsterdam is entirely electric. The hghts 
in the light towers here are also electric. They are of an ayeresate of 
15,000,000 c.p. in clear weather, and can be increased to 30,000,000 c. p. 

Italy. -A consular report from Messina says it is anticipated that 
the electrification of the existing steam tramways will be effected 
this vear. 

The revenue from the duty on gas and electricity in Italy for 1913 was 
£613,498 (£27,498 in excess of the estimate). 

Japan.— In a report by H.M. Commercial Attaché at Yokohama 
(Mr. E. F. Crowe, C.M.G.) on the trade of Japan in 1913, it is stated 
that the United Kingdom remains well at the head of the list of 
countries supplying machinery to Japan, but her share. has not 
advanced so much as that of Germany, the rates of increase beine 
2) and 30 per cent. respectively. 

The growth in the sales of German machinery is chiefly in electrical 
machinery. In the case of machine tools, the United Kingdom, United 
States and Germany, which share the trade between them, all sutfered 
large decreases; Germany retained her commanding position in. the 
supply of water turbines, and obtained orders for some large cranes and 
two or three big gas engines. Although Japan still Imports machinery 
in large quantities, there has been solid development on the part of 
Japanese machinery makers. Japanese firms are making suction pro- 
ducers, gas engines, &c. 

Trade Marks.—The Director of the Imperial Patent Bureau in Tokio 
has decided that: (1) Certitieates issued after June 18, 1913, for foreign 
trade marks registered in Japan, are made out as valid for 20 vears, and 
it is not necessary, on renewal of registration in the country of origin, to 
renew registration in Japan during this period; (2) certificates issued 
prior to June 18, 1913, though they profess to expire in Japan on the 
expiration of the registration in the country of origin also remain valid, 
without renewal in Japan, for 20 years from date of registration ; (3) if 
during this period of 20 vears the mark expires in the country of origin 
through non-renewal or other cause, then the Japanese registration also 
expires, 

Morocco. —We are informed that a commercial agency has been 
established, with offices at 139, Cannon-street. London, E.C.. with the 
object. of promoting the sale of British manufactures in the rapidly 
increasing markets of Morocco. 

lt is pointed out that official returns show that British trade with 
Morocco has been declining for some time past. while that of other forciun 
nations, notably France and Germany, has been increasing by rapid 
strides; and this keen competition. could not be met better than hy 
establishing an efficient organisation on the spot. The London Chamber 
of Commerce is taking a kindly interest in the new enterprise, 

Panama. —The following are extracts from a report on the tre lc 
of the Republic of Panama for 1913 : — 

Trade Marks and Patents. —Trade marks may be registered for 10 
years on payment of $25, renewable indefinitely tor equal periodo. 
There are also small additional charges, 

A manufacturer's trade-mark cannot be registered by an alien unless 
it has been registered. by the applicant in his own country. Patents 
already registered abroad may be re-rezistered in Panama for 15 years, 
but the registration lapses simultaneously with the lapsiny abroad. even 
though the period for which Panama rezistration is granted may not have 
expired. New patents may be registered for 20 years, but lapse if not 
worked within the first third of the period. The fees are $3 for each 
year of regisiration, 

Electric Trartion.-—Aw electric tramway is in operation in Panama 
City and tramway rails are laid in Colon, but the work there has been 
suspended. The installation of the 40 cleetric motors which are (o tow 
vessels through the locks of the Panama Canal is expected to be com- 
pleted by the autumn of this year. 

Echibition.- — Xn exhibition will be held in Panama in 1915 to celebrate 
the opening of the Canal. Forcign as well as local products will be ex- 
hibited. 

Imports.— Electrical material imported in 1912 was valued at £95 4194 
(compared with £11,057 in 1911). | ' 
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, Roumania.—4À Consular report states that imports into Roumania 
in 1911, included machinery valued at £2,342,574, which was supplied 
by Germany to the extent of £1,212,477, Austria Hungary £474,690, 
United States £324,250 and the United Kingdom £211,914. 

The United Kingdom fell from third to fourth place, and the United 
States made a rapid advance. Total imports from the United Kingdom 
were valued at £3,423,800 (compared with £2,271,040) from Germany 
£7,351,880 (£5,529,480), from Austria Hungary £7,351.880. (£5.529,480) 
and from France £1,414,480 (£1,025,080). Electric cables and insulated 
wires imported were valued at £146,640 (£129,400), of which Austria 
Hungary supplied £20,400 (£7,480) and Germany £124,800 (£119,160). 
Of railway and tram rails the United Kingdom supplied only £1,440 
(£640) compared with Austria Hungary £88,080 (£11,100). Of oil 
engines the United Kingdom supplied £19,369 (£27,320) and Germany 
£21,372 (£30,720). Practically all electrical machinery and apparatus 
comes from Germany, Austria Hungary and France. The Consul- 
General at Galatz recommends British merchants to send out energetic 
travellers (able to transact business in German or French) to study the 
conditions and necds of the market, although improved representation 
and better terms cannot discount the disadvantage of distance from the 
market. With the opening up of the new territory there is likely to be 
a marked increase in the demand for agricultural and industrial machinery. 

A report from Constantza says amongst the articles in which British 


manufacturers are hardly represented at all are electric lamps and 
fittings. 


and Temple Lock. Mr. Hope-Jones took an active part in the pro- 
ceedings. 

Customs Tariff.— The new Tunisian Customs Tariff, which came 
into foree on July 1, specifies the following import duties :— 

Artificial carbons for electricity and other industrial uses, less than 
3 kilos each, 12fr. per 100 kilos (4s. 101d. por ewt.), 3 kilos or more each, 
3fr. per 100 kilos (1s. 21d. per ewt.) ; articles for electricity, of porcelain, 
faience or stoneware, without parts of metal or other materials, includ- 
ing bell-shaped insulators, 5fr. per 100 kilos (2s. 03d. per ewt.), and other 
articles each 100 grammes oz more, 7fr. per 100 kilos (2s. 10d. per cwt.), 
over 10 and less than 100 grammes, IOfr. per 100 kilos (4s. Id. per ewt.), 
10 grammes and less, 20fr. per 100 kilos (8s. 2d. per ewt.) ; glass articles 
for electricity, without metal fittings, are dutiable as articles of porcelain 
for electricity ; articles for lighting purposes, including reflectors, shades 
and globes of several colours, decorated with gold or otherwise, cut or 
engraved, l6fr. per 100 kilos (6s. 6d. per cwt.), other, 9fr. per 100 kilos 
(3s. 74d. per ewt.) ; incandescent electric lamps, with carbon filaments, 
with mountings, 80fr. per 100 kilos (£1. 12s. 64d. per cwt.), with metallic 
filaments, with mountings, 150fr. per 100 kilos (£3. 1s. per cwt.), without 
mountings, 250fr. per 100 kilos (£5. 1s. 8d. per ewt.). 


Inquest.— An inquest was held at Bilston on the 15th inst. on 
Samuel John Dorsett, electrician, employed at the Beehive Works 
of Messrs. J. A. Jordan & Sons. 

John Butler, labourer at the Beehive Works, said that on the pre- 
vious Monday Dorsett waseugaged in transferring a belt from one pulley 
to another, in order to start a motor. Witness heard Dorsett cry out, 
and saw that his hand had been caught between the belt and the motor. 
When witness seized his arm to pull him away he received an electric 
shock and fell to the ground. When Dorsett was released he fell to the 
ground, death taking place immediately. 

Mr. Walter Barkins, electrical engineer, said he found the motor was 
“alive ” owing to th» insulation having given way. "There would be 
no means of detecting that immediately, except by testing. There 
should be a cable attached to the motor case and run to an earthing 
point, ending preferably in an old water main. He found a piece of 
safetv cable had been detached from the case, though it was in such a 
condition as to indicate that it was shortly to be attached to the motor 
case. He was under the impression that the shock from the motor, 
which worked at à voltage of 200 was not sufficinet to kill a man. 

Medical evidence showed an internal fracture of the skull; the blood 
was unusually fluid and dark in colour, and other circumstances pointed 
to death by electric shock. The injuries to the head would not be sufti- 
cient to cause immediate death. 

The jury said they were of opinion that death was dus to injuries to 
the head, cause 1 by a fall after receiving an electric shock. They thought 
no blame could be attached to anyone. 


Siam Trade Marks Law.— The following are amongst the provisions 
of the new Law on Trade Marks and Trade Nenes, which comes into 
force on Oct. 1 :— 

Any person may trade in his own name or any invented name, or the 
name of another person with the latter's consent, and a person trading 
under a lawful trade name is entitled to its exclusive use ; no person may 
use as a trade name the Royal name or a name including the word Royal 
without a warrant from the King of Siam. It will be possible to register 
trade marks on application to the Registrar of Trade Marks, Ministry of 
Agriculture, Bangkok: the period of their validity is 12 years, and they 
may be renewed. The applicant must have an abode in Siam and must 
keep a fixed place of business (or have an agent with a fixed place of 
business) in Siam. The fees have not yet been fixed. Registration of a 
trade mark can only be effected if the owner is a person under Siamese 
jurisdiction, or a subject of a Government which has accepted the present 
Law. Under the Anglo-Siamese Treaty of 1909 all British subjects in 
Siam are subject to the jurisdietion of the Siamese Courts, and may 
secure the benefits of the Act. The classification of goods in the schedule 
annexed to the new Law is identical with that contained in the third 
schedule to the Trade Mark Rules. 


Turkey.—The British Consul at Constantinople states that nego: 
tiations are pending for the application to foreign residents in Turkey 
of a new law levying a kind of income tax amounting to about 4 per 
cent. Hitherto, foreign residents have been exempt from all direct 
taxation, except on real property held by them. In connection 
with these negotiations are others for the promulgation of a law 
providing for the rezistration in Turkey of foreign limited liability 
companies. 


Imports.— The followinz are official values of electrical machinery 
material and appara‘us imported into this country (a) during June, 
1914, and (b) during the current year from Jan. 1 to June 30, with 
the increases or decreases compared with the corresponding periods 
of 1913 :— 

Electrical machinery (a) £141,398 (increase £51,344), (b) £841,840 (in- 
crease £146,153); telegraph and telephone cables (a) submarine nil, 
other submarine (£5,954 (increase £1,425), (b) submarine, £539 (increase 
£505), other than submarine £36,780 (increase £7,585) ; telegraph and 
telephone apparatus (a) £21,939 (decrease £10,461), (b) £131,332 (de- 
crease £261); other electrical wires and cables, rubber insulated (a) 
£30,770 (increase £5,048), (b) £178,988 (decrease £4,886); with other 
insulations (a) £4.976 (decrease £766), (b) £44,389 (increase £19,908) ; 
carbons (a) £12,846 (increase £758), (b) £87,434 (increase £11,050) ; glow 
lamps (a) £7,742 (decrease £2,719), (b) £80,461 (decrease £12,948) ; are 
lamps and electric searchlights (a) £639 (increase £372), (b) £2,187 (m- 
crease £1,048) ; parts of arc lamps and searchlights (other than carbons) 
(a) £8,846 (increase £1,043), (b) £49,239 (decrease £3,116) ; primary and 
secondary batteries (4) £10,444 (increase £6,159), (b) £48,655 (increas? 
£22,537). Total of electrical goods and apparatus, other than machinery 


and uninsulated wire, (a) £124,401 (increase £3,140), (b) £804,645 (in- 
crease £58,516). 


MISCELLANEOUS NOTES. 


Annual Holidays.—The works of Messrs. A. P. Lundberg & Sons, 
477-489, Liverpool-road, N., will be closed from July 31 until Aug. 10. 

The works of Messrs. Crompton & Co. will be closed from July 31 
until August 10, but the offices will be closed for the bank holiday 
only. 

The works of the Electric Construction Co. will also be closed from 
July 31 until August 10, but a small steff will deal with urgent 
correspondence. 

The works of the Western Electric Co. will be closed down from 
noon Aug. 1 to Aug. 10 for the summer holiday. A staff will be in 
attendance to deal with urgent matters. | 

The works of the London Electric Firm, cf Croydon, will be closed 
from Aug. 1 until Aug. 10 for the annual holiday. A small staff 
will attend to urgent business. 

Messrs. J. H. Tucker & Co., Birmingham, state that their works 
will be closed during the whole of the Bank Holiday week. The 
offices and warehouses will be re-opened on Wednesday. 


Exports. —The exports of electrical machinery, material, &c.. 
(a) during June, 1914, and (b) during the current year from Jan. ] to 
June 30, and the increases and decreases compared with the corre- 
sponding periods of 1913, are as follows :— 

Electrical machinery («) £193,784 (decrease £4,433), (b) £1,327,840 (in- 
crease £166,931) ; telegraph and telephone cables (a) submarine £55,423 
(increase £36,205), other than submarine £25,980 (decrease £26,200), 
(h) submarine £294,153 (decrease £547,631), other than submarine £189,390 
(decrease £183,353) : telegraph and telephone apparatus (a) £17,838 (de- 
crease £9,482), (b) £144,475 (decrease £2,079); other electrical wires 
and cables, rubber insulated (a) £30,423 (increase £9,005), (5) £188,376 
(decrease £34,900) ; with other insulation (a) £31,637 (decrease £14,026), 
(b) £227.454 (decrease £85,381); carbons (a) £1,365 (increase £534), 
(b) £5,505 (decrease £468); glow lamps (a) £10,812 (decrease £2,261). 
(b) £67,814 (decrease £11,385); arc lamps and gearchlights, (a) £1,528 
(increase £582), (b) £8,271 (increase £1,897); parts of ato lamps and 
searchlights (other than carbons) (a) £1,294 (decrease £4,335), (b) £17,200 
(increase £505), primary and secondary batteries (a) £11,359 (decrease 
£14,240), (b) £89,174 (decrease £44,531). Total of electrical. goods and 
apparatus, other than machinery and uninsulated wire, (a) £271,280 
(decrease £30,174), (b) £1,704,229 (decrease £978,582). 


Messrs. A. Seage & Co.’s works will be closed from Aug. 1 to Aug. 10. 


Annual Outings.—The St. Helens Cable & Rubber Co.'s staff had 
their annual outing on the 17th inst. at Llandudno, the party num- 
bering over 60. . | 

Dinner was presided over by Mr. J. H. C. Brooking, the general manager, 
who, in proposing the toast of prosperity to the company. expressed his 
gratitude to the staff for working so ably during the past few yeats as to 
make a success of what was before then a very struggling concern. 

The annual outing of the Synchronome Co. took place on Saturday. 

Favoured with fine weather, a party of 30 embarked at Windsor on the 
launch " Duchess,” and visited Quarry Woods, Marlow, Bispham Abbey 
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TENDERS 


Motor-generator and Switchboard Extension. " 


OLpHAM Corporation Electricity Committee invite tenders 
for the supply, delivery and erection of one d.c. Motor-generator 


and extension of e.h.t. Switchboard. Copies of specification 
from the Engineer, electricity works, Oldham, to whom tenders 
must be sent by Aug. 16. See also an advertisement. 

Telegraph and Telephone Material. 

Tenders are invited for the supply of Telegraph and Telephone 
Material to the Australian Commonwealth Postmaster-General's 
Department. Tender forms, specifications, &c., may be ob- 
tained at the Commonwealth Office, 72, Victoria-street, London, 
S.W. Particulars of the material required, the places of delivery 
and the dates for the receipt of tenders are given in an advertisement. 

Fire Alarms. 

CROYDON Guardians require tenders by noon July 28 for the 
installation of Eleetric Fire Alarms at the Union House, 
Queen's-road, Croydon. Specitications from Mr. Hy. Berney, 
33-35, High-street, Croydon. 

Coal Conveyors, Cranes, &c. 

WALSALL Corporation invite tenders for the supply, delivery 
and erection of Coal Conveyor and Measuring Apparatus, Jib 
Coaling Crane, Ash Handling Plant and Travelling Crane. 
Specitications from the consulting engineer (Mr. E. M. Lacey’, 
12, Victoria-street, London, S.W. Tenders to the town clerk 
(Mr. Herbert Lec), Council House, Walsall, by 10 a.m, Au». 1H. 

Electric Lighting Plant. 

Southampton County Couneil require tenders by 10 a.m. 
Aug. 6 for Plant, Cables, &¢.. for Electric Lighting at the Farm 
Institute, SPARSHOLT. Specification, &e., from Mr. A. L. 
Roberts, The Castle, Winchester. 

Cooling Tower. 

ALDERSHOT Urban Council require tenders by Aug. 4 for the 
supply of a Natural Draught Chimmey-type Cooling Tower. 
Particulars from the Engineer, Laburnum-road, Aldershot. 

Motor-driven Pump, &c. 

The managers of the West London School District require 
tenders by 6 p.m. July 30 for a Well Pump with Motor and 
Gearing for their schools, ASHFORD, Middlesex. Particulars 
from Mr. G. Midgley Taylor, Caxton House, Westminster, S.W, 

Electric Cranes. 

The Vicrortan RAILWAY COMMISSIONERS require tenders by 
llam. Aug. 26 for the Manufacture and Supply of Electric 
Cranes for the Ballarat and Bendigo workshops (contract No. 
25,756). Particulars at the Contractor’s Room, Spencer-street, 
Melbourne, or at office of Agent-Gencral for Victoria in London. 

Tenders are invited by Sydney (N.S. W.) Harbour Trust for 
four 3-ton electrically-operated semi-portal travelling wharf 
cranes, Specifications from the Harbour Trust Office, Sydney, at 
Which address also tenders will be reecived up to 2 p.m. Aug. 31. 


Cable, 

SYDNEY (N.S.W.) Council require tenders by 3 p.m. Sept. 14 
for supply of 22,500 vds. h.t. Three-Core Paper Insulated Lead 
covered Cable. Specitication from the City Electrical Engineer. 

S'exm Turbines, Boilers, Mechanical Stokers, Economisers, é&c. 

Tenders will be received until 4 p.m. of Thursday, Aug. 6, 
at the Town Clerk's office, AUCKLAND, N.Z., for the supply and 
erection in the City Council power station of three 750 kw. 
d.c. Mixed Pressure Turbo-generators and one 1,500 kw. Three. 
pliase Turbo-generator, Auxiliary Plant and Sub-station Equip- 
ment. Specifications, &c. from the consulting engineers, Messrs. 
Preece, Cardew & Snell, 8, Queen Anne's Gate, London, S.W. 

Suetion Gas Engines, Dynamos, Switchboard, Battery, Mains, &c. 

Beaurort West Municipality require tendera by noon, 
Aug. 19 for supply of Two B.H.P. Suction Gas Engines, two 
48 kw. Dynamos, with Static Balancers, Motor Booster, Switch- 
board, 250-cell Battery, Overhead Equipment, Underground 
Mains, &c., in connection with their electricity supply scheme. 
Particulars from Mr. Chas. G. Trevett, 70, Fletcher s- buildings, 
Beaufort West, Cape Province, S. Africa. 

Electric Motors. 

The SourH AFRICAN RAILWAYS ADMINISTRATION require 
tenders by noon Aug. 31 for supply of 22 Electric Motors at the 
Nalt River Workshops. Specitications from the Secretary to 
the Tender Board, Nouth African Railways Headquarter 
Offices, Johannesburg. 
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Boilers, Turbines and Generating Plant. 

The TIENTSIN Mint invite tendera for Boilers, Turbines, 
Electric Power Plant and Coining Machines. Specifications 
from Sir Douglas Fox & Partners, 56, Moorgate-street, London, 
E.C. Tenders to Dr. Chen-Chin-Tao, Chinese L^:ation, 49, 
Portland-place, London, W., by noon Aue. 4. 
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London County Councin.---The Council received the following 
tenders for the supply of 6,000 driving-wheel tyres and 40,009 pony- 
wheel tyres for trameara. 

John Batt & Co. (accepted), 193. 4d. per driving wheel tyre and 16s. 7d. 
per pony wheel tyre (total £9,116. 13s. 4d.) ; A. Brown & Co., 19s. 2d. and 
15s. 4d. ; Phoenix Aktien Gesellschaft für Bergbau & Hiittenbetrieb 
(Abt. Ruhrort), £1. 0s. 1d. and 17s. 2d. ; Fried. Krupp A.G., £1. 2s. and 
18s. 64. ; Bochumer Verein für Bergbau u. Gussstahlfabrikation, 
£1. 38. and 17s. 6d. ; H. Bessemer & Co., £1. 3s. and 18s. 6d. ; J. Baker 
& Co. (Rotherham), £1. 3s. 6d. and £1. Os. 3d. ; Workington Iron & Steel 
Co. (delivered at central repair depot), 18s. 10d. and £1. 8s. 5d. ; Brown, 
Bayley's Steel Works, £1. 4s. and £1. 23. ; J. Brown & Co. (L), £1. 3s. 
and £l. 4d., (II.) £1. 2s. 6d. and £1. 3s. 6d. ; Steel, Peech & Tozer, 
£1. 85. 8d. and £1. 2s. 0d. ; Midvale Steel Co., totals £7,900 and £15,800 ; 
Vickers (Ltd.) (not to specified analysis), £2. 1s. and £1. 10s. l 

Messrs. John Batt & Co. have been authorised to sublet the manufar- 
ture of the tyres to Vereinigte Stahlwerke van der Zypen und Wissener 
Eisenhütten A.G. (Cologne), Germany, and to such other persons or firms 
as may be approved by the chief officer of tramways under the contract 
(including Fried. Krupp A.G., Bochumer Verein für Bergbau und 
Gussstahlfabrikation, and Phoenix A.G. für Bergbau und Hiittenbetrieb). 

London County Council have received seven tenders (varying in 
amount from £280 to £656) from five firms for the supply of four portable 
electrically-driven drilling and grinding machines, and that of Ceo. 
Robson & Co., at £288, was accepted. 

For the supply of 150 sets of plough collestor gear the tender of the 
British Westinghouse Elec. & Mfg. Co., at £7. 17s. Gd. per set (total, 
£1,181. 5s.) was accepted, ‘The Brush Co.'s tender was £7. 19s. per set, 
Spagnoletti (Ltd.) £10. 53, Estler Bros, £11, and Siemen: Bros. Dynamo 
Works £12. 2s, 6d. 

For a vertical drainage pump for draining water out of the t-amway 
cable manholes, the tender of Drysdale & Co., at £178. 12s. 6d., has been 
accepted, The Rees Rot urbo Mfg. Co. tendered at £212, and the British 
Electrice Plant Co.’s tender was incomplete. 

London County Council have also accepted the offer of G. Hayward & 
Co, to supply, at £7 each, 40 movable platforms for car- washing purposes 
in connection with extension of Abbey Wood car-shed, 


Hackney (Lonpon).— The Electricity Committee recommend the 
acecptanee of the tender of the General Electric Co. for a supply of 
I8 mm. by #2! in. cored carbons and 13 mm. by 114 in. solid carbons, 
at 70s. per 1,000 pairs, and 18 mm. by 10! in. cored carbons and 
13 mm. by 9} in. solid carbons, at 603, per 1,000 pairs. 

The committee also recommend the acceptance of the tender of W. 
Geipel & Co. for a supply of 8 imm. by 12 in. and 7 mm. hy 12 in, cored 
carbons, at 515. per 1,000 pairs. 

The committee considered tenders for special higher grade carbona, 
but the prices were (it is stated) out of all proportion to the ditference 
which their use would make to the lighting, and no recommendation is 
submitted in regard to these tenders, . 

PorraR (Lonpon). —Seven tenders were received from five firma 
for a steam turbine driven boiler feed pump, and that of G. & J. Weir 
(at £235) has been accepted. 

The other tenders varied from £230 to £387. 10s. Messrs. Weir are 
also to instal an air eliminator and heater at £130. The following tenders 
have also been recommended for acceptance + Babcock & Wilcox, piping 
(£82). J. Hopkinson & Co., high-pressure feed non-return valves (£42. 5s.), 
J. Wilson (Ltd. ), low- pressure suction valves (£10), Dewrance & Co., stop 
valves (£15). 
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BATTERSEA (LoxpoN). The Council are recommended to accept 
the tender of Robt. Dempster & Sons for coal telpherage plant for the 
electricity works, at £3,060. 

WarLrHAMsTOW.—-The Council is recommended to accept the 
tender of the Whessoe Foundry Co. (at £65) for a cast-iron tank for 
the blow-down sump at the electricity works. 

SHOREDITCH (LONDON).— The tender of the D.P. Battery C». (at 
£181) has been accepted for the supply of an e.h.t. switchgear battery. 

STOKE-ON-TRENT.—Chamberlain & Hookham (Ltd.) have re. 
ceived the tender for meters from the Corporation. : 
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MUNICIPAL ACCOUNTS. 
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Accrington.~ ‘The report of the engineer and manager (Mr. Harold 


| 
| 


Gray) on the Corporation e'ectiiesl departinent for the year to Merch | 


š A l ; 
last states that in the power house there has been a radical departure | was a record one in every respect. 


in the methed of genevetion of electrico! energy by the use of gas 
engines, the m2king of Mond gas, end the recovery of sulphate of 
ammonia. l 

' he introduction of the rateable value (Norwich) system of charging for 
the supply in dwelling houses is considered to be à very important move 
in pepularising the supply. The generation of electrical energy has 
daring the year been done bv a combination of steam engine driven 
diveet-current. generation and gas driven high-tension alternators, 
transformation from one system to the other being dealt with by motor 
converters. ‘The gas plant hax as much as possible been applied to the 
handling of the steady day and night load, the steam plant dealing mostly 
with the irregular peaks. The gas plant has been under excessive duty ; 
the gas producers have never had their fires out, and both gas engines 
have been running daily and one all night and on Sundays. The units 
supplied to consumers were from gas plant 4,009,221 and from steam 
plant 1,756,509, The fuel consumption was on gas plant 5,443 tons at 
an average of 13s. Iod. £3,763 (0220d. per unit), and on steam plant 
4.309 tons at an average of 13s. 10d. - £2.080, and 12,259 tons refuse at 
an average of IJd. £562 (0-483. per unit). 

With regard to by-prodnet recovery, the tar has been sold to a local 
refiner, and there is very little profit in it, as it is troublesome to collect 
and handle. Tf a plant for the manufacture of pitch were installed the 
process would become more profitable. "Fhe sulphate made during the 
year was 149 tons, at an average price of CIE Gx, 2d, per ton £1,685, 
and the tar collected was 356 tons at an average price of 10a, per ton 

£I78. "Ehe wages on this plant during the vear were £234, and the 
acid used in the manufacture of sulphate eost. £202, leaving a by-product 
profit of £1,327. being 0-077d. per gas unit Units produced by gas plant 
cost O-4F bd. per unit sold, or 0:338d. after deducting by-product profit 
(0-077d.), and units produced by steam plant 0-762d. ; and the average 
for both plants was 0:4660. per unit, It is interesting to note that there 
were 117 consumers on the rateable value tariff at the end of the year, 
consuming 70,032 units, or 599 units per consumer. More heating and 
cooking appliances have been disposed of than in any previous year, the 
increased use of these articles being directly traceable to the use of this 
tarit. The high-tension system for supplying big consumers and out- 
lying districts has not attained to anything like full growth. The system 
is admirably adapted to the needs of a neighbourhood teeming with big 
power users, who are, in Mr. Gray's opinion, the most profitable class of 
consuner. 
great success, as the use of electrical power is now becoming an economic 
necessity ina manufacturing arca, 

Bolton. —The capital expenditure on the electricity department at 
Mareh 31 was £424,976. (increase £52,619), of which £218,056. is 
outstanding. 

Revenue was £83,613 (compared with £79,003), working expenses were 
£48,031. (442.901), leaving gross profit £30,302. (£31,395). Interest 
required £7,533 (£7,453) and repayment of loans £15,622 (£15,048), and 
of the remainder £2,026 (44.099) has been set aside for renewals £627 
(£790) was required for income tax, {2.416 (€2,342) was contributed to 
capital and £2,000 (£1,500) in aid of rates. 
unit was E13. (1-15d.), total cost of generation and management. was 
(-651d. (0-636d.). and inclusive cost (including capital charges, depre- 
ciation, &e.) F-144d. (E202d.)..— Units generated were 16,805,590. (com- 
pared with 15,740,198) and sold 13,727.819 (12,605,950). There are 
3.660. (3.377) consumers connected = 17,871 kw. (16,801 kw.), and the 
horse. power of motors connected is 15.279 (14.190). 

he borough electrical engineer (Mr. W.. H. Wood) says, owing to the 
overload on the station during last winter, especially on the boiler-house 
plant, which necessitated buying fuel at a high price, the operating costs 
Ate not as good as Could be desired, but it is anticipated that when the 
new generating station is running matters will soon be improved, 

Bootle. The capital expended on the electricity department at. 
Mareh 31 was £Ur4,703. (increase. £18,733). of whieh £53,474. was 
repaid. 

Revenue was £26,050, expenditure was. £15,773. and gross profit 
€11,186. Interest on mortgage debt required £3,625, bank interest £24, 
instalments of principal £2,044 and sinking fund €4.154, leaving £1.340 
to place to reserve, Units generated were 5, 180.302 and sold 4,683,337, 
Maximum supply demanded was 2,281 kw. 

Brighton.— The tramway accounts for the year ended March 31 
show capital expenditure £278,467 (inerease £553), of which £3,433 
was for rail-less traction. 

Revenue was £56,838 (compared with £53.798 in previous year), and 
working expenses were £42,440. (39,506). leaving gross profit. £11,308 
(£14,202). Interest required. £7,895 (£7,801) and sinking find £5,783 
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(£5,560), leaving net profit £842 (£931). Average revenue per car-mile 
was 11-79d. (11-54d.) and working expenses, including power, were 
S:NOd. (8:47d.). Passengers carried were 11,839,515 (11,312,855), car- 
miles run 1,156,584 (1,118,309), and units used 1,722,548 (1,663,126). 


The report of the engineer and manager, Mr. Wm. Marsh, syys the yer 
Revenue exceeded that of any pre- 

vious year by £2,743, which was spent chiefly oa renewals of track ant 
providing for extra cost of local rates. The parcels service, which was 
started on April 28, did not quit» pay its way, bat the service is getting 


—_-, 


much better known and the prospects are very bright for the current vear. 


11,571 ordinary and 4,270 newspaper parcels were dealt with, and the 
revenue was £91. Manganese steel plates, 490 in number, were fixed on 
joints in Quean’s-road and Dyke-road, the result: being a marked reduc- 
tion of noise. Five axles were broken, against 49 or 50 somo years aga. 
[n rezard to rail-less traction, sunstion was given by the Board of Trad? 
to the use of double-deck cars in November, and the equipping of a 
length of 699 yds. of London-road with two negative wires, bom a part 
of the Preston-road route. A double-deck car was hired from th? 
RÈT. Co., and demonstration runs were made daily for a short period 
along the route in question, These trials showed, without question, that, 
notwithstanding the fact that rail-less traction ears are dependent upoà 
overhead wires for their power supply, it doos not detract from thoi: 
mobility in traffic, and augurs well for their future success in Brighton. Th» 
trials showed certain points where improvement could be effected. Th 
Board of Trade were subsequently asked to sanction these, and did 3», 
the result being that a start can be made with vehicles which are an im. 
provement on any in operation in this country. 


Eurnley.- The accounts of the electricity department for the 
year ended March 31, 1914, show capital expenditure £138,161 
(increase £5,200), of which £79,411 is outstanding. 

Revenue was £34,921, total costs were £19,117, leaving £15,865 gross 
profit (compared with £15,998). Interest required £2,961 (£2,895) and 
sinking fund £5,206 (£5,177), leaving net profit £7,636 (£7,926) of which 
£5,550 (£4,500) has been contributed to relief of rates, Average price 
obtained per unit was L:552d. (1:574d.) and total costs, exclusive of capi- 
tal charges, were 0:849d. (0.728d.) and inclusive 1-212d.. (1153d.). 
Units sold were 1.080,821 (1,002,358). Maximum load was 2,244 kw. 
(2.159 kw.) and load lactor 27-46 per cent. (23-97 per cent.). 

The borough electrical engineer (Mr. Jas. E. Starkie) says in his report, 
the total horse-power of motors, &c., connected is 1,503, increase 199% 
against an increase of 259 last year. Mr. Starkie considers that with a 
little enterprise a substantial increase in the load for heating and cooking 
at Burnley might be obtained, and he is prepared to recommend the 
hiring out of electric cookers on the hire-purchase system. The con- 
tractors have decided to adopt the new rules and regulations issued by the 
department for the wiring of installations, and nothing but the best 
workmanship and material is now being accepted, The price of instal- 
lation work will be somewhat higher, but the consumer will reap the 
benefit by having more reliable work. The station can only accommodate 
another 2,000 kw. set after the present extension is completed, and to 
make room for such an extension would mean the disposal of three small 
sets aggregating 890 kw., the major portion of which is entirely obsolete 
and ineflicient. A new generating station, on a site to be acquired, 
appears to be the only alternative for dealing with the demand for 
electricity in the future. The development of electricity has been % 
rapid during the last 10 years that Mr. Starkie feels bound to mention 
the matter in order that the committee may have sufficient time to reflect 
on the possibilities of the future. 

Newcastle-under-Lyme.—The capital expended on the electric 
light department at March 31 show capital expenditure £16,659, of 
which £11,573 is outstanding. 

Revenue was £2,970 and working and general expenses were £1,497. 
leaving gross profit £1,473. Interest, income tax, and instalments af 
loans and sinking fund required £1,268, the net profit being £209. 

Mr. A. J. C. De Renzi, borough electrical engineer, says in his report 
the equivalent 30-watt lamps connected during the year were 2,573 
(compared with 1.700), the large increase being chiefly due to the exhibi- 
tion held in October. A most gratifying feature during the last few 
months of the year was the large number of radiators installed. Units 
generated were 188.501 (compared with 141,376) and sold 145,50 
(108,120), of which 40,038 (22.585) were for power and heating. The 
maximum load was 161 kw. (120 kw.). The saving effected by the use 
of the new Diesel engines is shown by the fact that over 30 per cent. 
more units were generated, while cost of fuel was £24 less. On May ll, 
1913, the whole supply was changed over from the two to the three- wire 
system. 

Sheffleld. —The electric supply department's accounts for the yer 
ended March 31 show capital expenditure £1,222,648 (increase £91 992) 
and the amount paid into sinking fund, with accumulations, for 
redemption of debts is £297,239. 


Revenue was £149,892 (compared with £116,210) and gross profit was 


ETS HA (against £74,546), besides £2,276 on the installation and main 
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tenance department. After deducting interest and sinkinz fund con- 
tribution there is a surplus of £13,383. in addition to £1,066 on the instal- 
lation department (against £11,515). Works costs were 0:340d. (com- 
pared with 0-352d.) and total costs, exclusive of capital charges, 0- 443d. 
(0:455d.). Units sold were 26,5 16,718 (21,671,973). 

West Ham.-- The electricity supply accounts for (he vear to March 
31 show capital expenditure £630,136 (increase £45,561), and 
accumulated repayments in capital account amount to £221,815, 

Revenue was £133,506 (compared with £110,155). working and general 
expenses were £91,026 (£71,612). leaving gross profit £12,479 (£38,543). 
The income of the sales and hiring schemes department was £30,028 
(£30,650) and the gross profit (included in the £42,479 mentioned above) 
was £2,421 (as in previous year). The amount available for mecting 
capital charges, &c., was £47,986 (£45,045), including th» geoss profit 
mentioned above, a balance of £4,425 brought forward at March 31, 1913, 
towards provision of stores, &c., £330 rental of buildings, £45 annual 
charge for are lamp carbons and £708 interest. Capital charges and 
interest on consumers! deposits absorbed £41,844 (£38,996) and £066 was 
paid for special works, leaving £5,176, of which £4,425 was carried 
forward for provision of stores, &c., and the net surplus was £75], 
including £357 from the sales department. Average price obtained was 
0:891d. (0:91d.) per unit. Total works costs were 0 599d. (0 57340.) and 

apital charges were 0:294d.. (0:335d.) Total, 0 893d. (0:9084.) Units 

generated were 40,969,428 (33,974,343) and sold 34,404,791 (27,466,098). 
Maximum load was 12,225 kw. (11,362 kw.) and load factor was 32:05 
276). Motors connected aggregate 20,130 n.r. (17.573 n.r.) 

The report of the engineer and manager (Mr. J. W. Beauchamp) states 
that heating and cooking connections are equal to 858 kw. (512 kw.), 
power 15,024 kw. (13.114 kw.), private lighting 5.623 kw. (5,220 kw.), and 
publie bghting 215 kw. (201 kw.) The use of electricity for cooking 
promises great development and the department is now supplying electric 
cooking equipments to its large power and business consumers. The 
additional output- -nearly 7,000,000 units — was obtained with a moderate 
Increase in maximum demand, which resulted in a considerably improved 
load factor, About 50,000 units were used for charging electrical vehicles. 
Price of fuel increased 28:6d. per ton — £7,550, but 1,227 tons were saved 
compared with the previous year. Increase of local rating was £4,363, 
repairs to set 124 cost £900, purchase of meters £809, and repair shop 
machinery and contents £550, all additional items of expenditure account- 
ing for the comparatively small amount of tlie net surplus. 

The tramway accounts show capital expenditure £556,816 and the 
sinking fund, including stock cancelled, &c., amounts to £104,716. 
Revenue was £145,189 (compared with £140,830 in previous vear), 
working expenses were £126,175 (£110,050), interest required £20,056 
(£20,155) and sinking fund, &c. £13.381 (£14,013). the net deficit being 
£14,422 (£3,388). ‘Total traffic revenue per car-mile was 927d. (9:534.), 
and working expenses, including power, were 80G1d, (774514d.).. Passengers 
carried were 41,152,501 (40,200,347), car- miles run 3,756,354 (3,544,292) 
and units used 6,974,894 (6,103,884). 

The manager (Mr. J. S. D. Moffet) says in his report track maintenance 
cost £22,035 (against £14,061 in the previous year). The wear and tear 
on the track, largely due to traction engines and trailers and petrol- 
propelled vehicles, including heavy motor lorries and motor omnibuses, 
the latter of which; although competitors of the tramways, have the un- 
restricted use of the tramway tracks, is growing at an alarming rate. 
The excessive speed at which many of the solid-tyred, heavy: motor 
Vehicles are allowed to travel is the chief factor in the destruction of the 
roads. Were the speed kept down to the legal limit of 12 miles an hour 
the main cause of the wide-spread complaints as to the damage to property 
along lines of route, and the destruction of the highways, would be for 
all practical purposes climinated. Solid rubber-tvred vehicles, propelled 
by reciprocating engines at certain critical speeds approximating to 10 
miles an hour, do not roll over the surface but progress by a rapid succession 
of leaps and bounds which causes them to break up and pound away not 
only the surface but the substructure of the roads, and set up vibrational 
movements destructive to property in the adjacent neighbourhood. The 
substitution of pneumatic tyres for the present solid rubber tyres, which 
are not sufficiently clastic or resilient enough to absorb the shocks, would 
go a long way towards mitigating this evil. 


COMPANIES’ MEETINGS AND REPORTS. 


— 
BRITISH CONTINENTAL ELECTRICITY CO. (LTD. )—The director s report 
for the year 1913-14 states that, after writing off £224. 35. 10d. for depre- 
ciation at the usual rates in respect of furniture, tools, meters, &c.. and 
£200 depreciation of plant, and after deducting the interim dividend 
paid on the 54 per cent. cumulative preference shares for the half-year 
ended Oct., 1913, and including amount brought forward, the balance i5 
£1,248. 14s. lld., out of which has been paid an interim dividend at the 
rate of 3 per cent. per annum on the ordinary shares for the half-year 
ended Oct. 31, 1913, leaving £1,099. Os. 11d., which the directors propose 
to be appropriated as follows: By payment of a final dividend at rate 
of 53 per cent. per annum on the cumulative preference shares and of a 
final dividend at rate of 4 per cent. per annum (tax free) on the ordinary 
Shares for the half-year ended April 30, 1914 (making 31 per cent. for the 
year), by adding £300 to reserve fund, leaving £324. Os. lld. to be carried 
forward. £1,533. 12s. 3d. has been expended on capital account during 
the year, largely due to an extension of the company's network to serve 
the Madonna della Guardia district. - | 


« 
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BUENOS AYRES PORT & CITY TRAMWAYS (LTD.).—At the meeting 
last week the chairman (Mr. Geo. Kitchin) said that the net result of the 
past year's working was a profit of £6,764, which, allowing for tha loss of 
£1,148 in 1912, was an improvement of £7,913. The profit made, how- 
ever, only represented about one-fifth of the amount required for pay- 
ment of the interest on their first debenture stock and extension bonds. 
Compared with other companies operating in Buenos Ayres, the port 
tramways since the beginning of the current year had done exceedingly 
well, in spite of the bad times, having an aggregate increase of nearly 8 
per cent, for the six months. The fixed charges were abnormally heavy, 
due largely to the onerous terms upon which they had had to raise money 
in the past, and to the fact that a large proportion of the interest on the 
debentures had had to be paid out of capital. - Recently money had been 
borrowed to enable the company to mect their obligations, but the Board 
did not consider they would be justified in continuing to borrow money 
to provide tho difference between the net earning; and the amount r>- 
quired for interest and sinking funds of the debentures and bonds. They 
had under consideration a scheme which would reduce the fixed charges 
to a figure which they could reasonably expect to meet out of carnings. 


BULUWAYO WATERWORKS CO. (LTD.)--lhe report for 1913 states 
that the gross profit from the sale of electric current was £8,879, and the 
total gross protit £11,852, an increase of £2,373 over the previous year. 
The net profit is £2,790. After deducting £993 for cost of debenture 
premiums and expenses vf renewal, and writing off £2,071 for cost of 
option and outlay on the Claremont Farm additional water scheme, tho 
loss is £273, making a total debit of £8,811. The total units sold were 
278,398, compared with 260,961 in 1912, the gross profit boing £8,879, 
against £8,651. The considerable increase of current for power was asat- 
isfactory feature. Theesare 851 consumers for lighting and 107 for power. 


MANILA ELECTRIC RAILROAD & LIGHTING CORPN.—The gross 
earnings of the companies for 1913. were $1,698,593, an increase over 
1912 of $100,919 ; operating expenses and taxes increased. $66,300, while 
net earnings from operation were $907,806, an increase of $34,619. 
Interest charges were $277,616 and sinking fund requirements $28,250, 
leaving surplus earnings of $601,940. The available surplus is $521,940. 
Four dividends of 1} per cent. have been paid aggregating $350,000, 
leaving $171,940, which has been transferred to surplus account. The 
installation of the new 2,500 kw. turbo-gencrator and the 1,000 kw. 
motor-generator set was practically complete by end of 1913, and the 
generating capacity of the power plant is now 9,250 kw. — All flat rates 
for lighting were reduced 15 per cent. on July 1, 1913, but gross earnings 
from that. class of business were 10 per cent. greater for the year. A 
further voluntary reduction of 10 per cent. on all flat rates became effec- 
tive on Jan. 1, 1914, co-incident. with the new schedule, making the base 
rate l5 e. per unit. There was à net increase of 3,216 in the number of 
customers connected, 2,6018 of which were connected on a flat-rate and 598 
on meter basis. A valuable concession has recently been secured for 
hydro-electrie development, and it is expected that this will add materi- 
ally to the net revenue. 


MARCONIS WIRELESS TELEGRAPH CO. (LTD).—'he chairman (Com- 
mendatore G. Marconi) presided at the meeting on Tuesday, and in 
moving the adoption of the report (given in our last issue) said that he 
was afraid the full meaning of what was said in the report or the figures 
Which it contained had not been altogether appreciated. He would 
preface what he was going to say about those matters by drawing atten- 
tion to the fact that, although they had existed as a company for quite 
a number of vears, the wireless industry was a very young one ; even now 
he thought he might say it was only in its infancy. Their business could 
not be compared with any other. Their market was a somewhat limited 
one, and their revenue was derived from three sources: (1) Sales made 
mainly to Governments and contracts entered into with them; (2) 
dividends from their holdings in subsidiary companies; and (3) receipts 
from telegraph services which they conducted or in which they were 
interested. © With regard to the first, so long as they did a good propor- 
tion of all the business which Governments offered they could not com- 
plain, They could not do much in the way of creating business when the 
financial conditions of the world were unfavourable, and every Govern. 
ment was aiming at reducing its expenditure. In the second case, they 
could give all the assistance in their power to their subsidiary companies, 
but they could not make them, and did not try to induce them, to pay 
bigger dividends than their directors thought prudent. As to the tele- 
graph service, they did a great deal of work, and last year they did a 
great deal of work from which the profits were to be derived in the future. 
They had more than once expressed their opinion that the principal 
revenue to be derived from wireless lay in the creation and working of 
telegraph services, and the policy of the company was to build telegraph 
stations as far as possible for their own account under concessions or 
licences, and in cases where those could be obtained they should build 
them for others, the company remaining interested in one form or another 
in the receipts. Whichever of those courses was adopted, the stations 
had to be built and the telegraph services created, and both took time. 
They recognised that their profits might vary considerably according to 
demand as regards that section of their business which related to contracts 
and sales, but when thev should have reached the stage of developed 
telegraph services at which they aimed they hoped to be quite indepen- 
dent of the contract and sales section as regards profits, without neglecting 
however, that part of their business. In the meantime it must be recog- 
nised that a considerable proportion of their work did not give them any 
immediate profit unless they elected to sell outright or in substantial part. 
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They preferred to build up a sound future, even though they had an occa- 
sional year with a profit and loss account less favourable than they should 
like to see. They had been engaged during the year in the construction 
of their Welsh trans-Atlantic stations; they constituted the most im- 
portant work carried out by the company, Those stations were nearly 
ready to start adireet service to New York. "he Trans-Oceanic Wire- 
less Telegraph Co. would. conduct that business. They held all the 
shares in that company. ‘The chairman proceeded to give an explana- 
tion of the halance-sheet and of the company’s relations with their sub- 
sidiary companies He said their business had suffered and their whole 
programme had been dislocated and retarded by the non-ratification of 
the contract entered into with the Government in March, 1912. When 
a contract was eventually ratified the construction of the Imperial 
stations had not progressed at the rate they had expected. They had 
every reason to believe that they should have been allowed to get to 
work on all the six stations simultaneously, and had made all their pre- 
parations accordingly, They also expected to erect them with all speed 
possible, and contemplated that the whole might have been completed 
within 18 months of the ratification of the agreement. Besides being 
occasioned a great deal of additional expense, they were affected in other 
ways. ‘Those were matters which were receiving the most serious con- 
sideration of the board. ‘They hoped to have the new trans-Atlantic 
stations opened very soon now. The stations would have been completed 
ere that hut for some imperfections in manufacture of material, which 
were being remedied. Another important telegraph service about to be 
started was that between this country and Spain and the Canary Islands. 
The 7,777 patent expired early this vear. but they owned a number of 
very important patents, and to those they added very considerably during 
the past year. One of the branches of their work which had made great 
progress during recent. times was that of wireless telephony. He was 
enabled, with the valuable assistance afforded by the Italian Govern- 
ment, to carry out some very important experiments and tests, which had 
assisted materially in their being now able to produce a practical standard 
set for wireless telephony over moderate distances. 
further developments, 


That would lead to 
He was now occupied in making the necessary 
arrangements to carry out tests in wireless telephony between this country 
and America, from which he hoped to get some practical results before 
the end of the year. Phat was a new branch of their work which should 
he productive of à new and additional source of revenue, not onlv to the 
parent company, but to all their subsidiaries, who at present had the 
advantage of all their inventions and work, After referring to the action 
against the board brought by Messrs. Locker- Lampson and Wright, he 
said that it was due to their managing director that wireless telegraphy 
had become an important British industry. a matter which might be vital 
to the whole nation. 

The managing director (Mr. Godfrey Isaacs) seconded the motion, and 
in reply to questions Mr. Isaacs said the company made no money out of 
company promotions, By some means a good deal of information got 
into the Press respecting the Chinese contract which they were negotiat- 
ing. He then informed the Press that contracts had been sent torward 
to Pekin, and that they might be signed at any moment so far as he knew. 
They felt it was necessary to make some official statement. That was 
to the effect that they had received an official letter agrecing to authorise 
the Marconi Company to make an issue of 5 per cent. gold bonds to the 
value of £2.000.000 or the erection of a number of wireless stations for 
internal and external communication in China, and in that service the 
company was to be interested to the extent of 15 per cent. of the gross 
receipts. That contract had not yet been signed by the Chinese Govern- 
ment, but they had every hope and. belief. that it would be. After 
answering other questions, the motion was unanimously agreed to. 

Mr. Marconi and Mr. Isaacs were then re-elected directors, the auditors 


being also re-appointed, and à vote of thanks to the chairman terminated 
the proceedings. 


NAIROBI ELECTRIC POWER & LIGHTING CO. (LTD. — Mt the recent 
meeting the chairman (Sir Stanley Edwardes, K.C.B.) said. that. the 
evpital expenditure on works was £33,713. 0s. 7d., an increase of 
1,344. 105. 8d. The satisfactory results of last vear’s working had made 
it possible to clear off all arrears of dividends, and they carricd forward 
£I Their principal source of income (the sale of current) had vielded 
£7.112.. against £5.400. for 1912. The installations and other work 
carried out by their contract department. also showed an exceptional 
Inerease, The net. profit, after payment of all charges and debenture 
interest. was CESS. 16s, 4L, against £2,612. 19s. 3d. The protracted 
negotiations with the Government have been concluded satista: torilv. 
The company has made an exchange with the Government of the various 
small fall- on sundry tivers granted by its original concession for the im- 
portant falls on the Thika River, which are capable of being developed 
to theextent ofa minimum of about 6,600 Inv. The company’s concession 
is extended to 50 years, with the proviso that it continues thereafter by 
periods of five years until bought out by the Government or munici- 
pality at a market valuation of the plant and other assets of the under- 
taking. A steam engine suitable for driving the spare generator at the 
present power station has been ordered, and it is anticipated that this 
will deal with the increase of load until the new water power plant for the 
falls on the Thika River is installed. It is proposed to utilise these new 
falls without delay by embarking on a scheme which will give a minimum 
of 2.000 i.p. in the driest season, and it is hoped to commence by laving 
down new plant of 750 kw., and then to remove the present plant of 
360 kw. to the new station. ‘The board was also considering the advis- 
ability of sending out their consulting engineer (Mr. E. W. Monkhouse) 
in connection with the new undertaking, to visit. Naicahi aid aA 
acquaint himself with present day conditions, 
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NEW COMPANIES, MORTGAGES AND 
GHARGES, &c. 
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NEW COMPANIES. 


BRITISH ELECTRICAL ACCESSORIES (LTD.) (136,958.)—Res. July 13, 
capital £1.000 in £1 shares, to take over the. business of an electrical 
supplies factor carried on by C. Pullan at Bradford. Private com oaa. 
liest directors are C. Pullan, J. S. Rhodes, W. D. Wilson, G. V. Layeock 
and W. E. Shuttleworth. Reg. office: 17 and 19, Fawcett-road, Br vlíozd, 

8. SMITH & SONS (MOTOR ACCESSORIES) (LTD.) (136,013)..- Res. 
July 15, capital £100,000 in £1 shares, to take over the business of maan- 
facturers of speedometers, carburetters, dynamos and other aveessocies 
of all kinds carried on by N. Smith & Sons (Ltd), and to adopt thre 
specified agreements. First directors (to number not less than three 
nor more than nine) are S. Smith, chairman, C. W. Nicholls, Ro A. Saith, 
G. W. Arnold and A. G. Smith, managing director. 
FP. A. Cotterell, 179, Great. Portland-strect, W. 


MORTGAGES AND CHARGES. 

ALLADDIN LAMP SYND (LTD.)\—Debenture dated July 6, 1014, t0 
secure £1,000, charged on company’s undertaking and property, indul 
ing uncalled capital. Holder: Baron Adoph von Ott. 

ELECTRO-FLEX STEEL CO. (LTD.)—Issue on July 10. 1914, of €3.099 
debentures. part of series of which particulars have already beea file 1. 

KINGOLITE CO. (LTD.)—Particulars of £800 debentures, created 
June 24, 1914, have been filed, amount of present issue being £400, 
Property charged: Company s undertaking and property, present and 
future. 


PREMIER ELECTRIC & HARDWARE CO. (LTD.)—Sceond mortgage 
debentures dated July 14, 19114. to secure £657, 108., charged on com- 
pany's undertaking and property, including uncalled capital subiect to 
first debenture. Holder: E. H. Hawkins. 

SHIPSTON ELECTRICAL CO. (LTD.)---Partic-ulars of £300 second debe 
tures created July 9, 1914, have been filed, whole amount being now 
issued, Property charged: Company s. undertaking and property, 
including uncalled and unpaid capital. No trustees. 


RECEIVERSHIPS. 
ARTHUR NEWMAN (LTD.)- -Notice of appointment of J. H. Worrall, 


44. Bedford Row, W.C, as receiver and manager by order of Court dated 
July 10, 1914, has been tiled. 


SMALL POWER DYNAMO & MOTOR CO. (LTD.)—J. H. Bagley, 2, Booth- 
street, Manchester, ceased to act as receiver or manager on June 15, 09H. 


See. and Rey. office : 


CITY NOTES. 


— lm 

MEMORANDA (July 23).—Bank rate 3 per cent. (since Jan. 29,1914). 
Price of silver, 24;d. per oz. Consols 75!—753 for money and for 
account, Consols Pay Day, Aug. 6. Stock and Shares Continuation 
Days, July 27 and Aug. 11. Ticket Days, July 28 and Aug. 12. Pay 


Days, July 2) and Aug. 13. Mining Shares Carry Over Days, Aug. 10 
and 24. 


BOURNEMOUTH & POOLE ELECTRICITY SUPPLY CO. (LTD)—lhe 
directors have authorised the payment of the interim dividens upon the 
43 percent. second preference shares and the 6 per cent. second preference 
shares for the half-year to June 30. and have declared an interim dividend 
on the ordinary shares at the rate of ò per cent. per annum (less tax) fer 
the same period. 


CENTRAL LONDON RAILWAY CO.--Interim dividends have been 
declared for the first half of the year ending Dee. 31 on the undivided 
ordinary stock at the rate of £3 percent. per annum, and on the preferred 
ordinary stock at the rate of £4 per cent. per annum. 

CITY & SOUTH LONDON RAILWAY CO.— Aninterim dividend has ben 
declared for the first half of the year ending Dee. 31 in the five per cet. 
preference stocks at the rate of £3 per cent. per annum. 

LIVERPOOL OVERHEAD RAILWAY CO.—'l'he directors have declared 
interim dividends at the rate of 2 percent. per animum on the preferen? 
and 2} per cent. per annum on the ordinary shares (fov the hali year 
against 2* per cent. per annum for the conesponding period last year. 

LONDON & SUBURBAN TRACTION CO. (LTD.)—he directors. have 
declared an interim dividend on the ordinary shares at the rate of 1 per 
cent. per annum for the six months to June 30, in respect of the year 131 
and also the dividend on the 5 per cent. cumulative preference shares fi 
the same period, 

LONDON ELECTRIC RAILWAY CO.--An interim dividend at the rate 
of l per cent. (being the same as a year avo) has been declared. 

METROPOLITAN DISTRICT RAILWAY CO.--A dividend at the rate oi 
3 percent. has been declared on the second preference stock (az vn 
2! per cent. in 1913). 

ST. JAMES’ & PALL MALL ELECTRIC LIGHT CO. (LTD.)—The directors 
have declared the following interim dividends for the half-year to June 
30: At rate of 7 per eent. per annum on the preference shazes ; a pus 
of 10 per cent; per annum on the ordinary shares. The share tranar 
books will be closed. from Jnly 24 to Aug. 6, inclusive, prepira tory to 
payment of dividends for tbe half-year ended June 30, 1914. 


— M————— 


/ METAL PRICES. 


Messrs. J. B. Garnham & Sons, 132, Upper Tharn' s-street, London, 
date July 22, the following as the presen f 


E.C., quote under 
ioe prices o 


ScRAP METALS. per 1 per ton. | 
Solid Drawn Brass Tubes........ — 7id Spelter.....ssesssseseeseso £21 17 6 
Solid Drawn Copper Tubes...... 91d. | Antimony ................ €28 10 O 
Brazed Copper Tubes Ceeeeesese 93d. * 
Brazed Brass Tubes ............ Std. Oro MBTALS. per ton. 
Brass Wire...... seres 7ld. | Clean Scrap Copper ........ £56 0 O 
Rolled Brass .................. — 7kd. | Braziery Copper Scrap...... £52 0 0 i 
Brass Sheets .................. Zid. | Clean Scrap Brass...... .». £40 0 0 
Copper Witezeseckéesessseserss. Did. | Old Lead, less dike cet 1710 0] 
Old Zinc...... NENNEN . £16 0 0 | 
per ton. | Hollow Pewter ....... veces £85. Q 0 
Copper Sheets ............ £77 O O | Black Pewter. ............. £65 0 0. 
English Lead. osse nun £19 17 6 | Gun Metal............... . £53 0 0: 
Mr. A. Joseph, Earl-street, London-road, Southwark, London, S. E., quotes under date 


July 22, the following prices of SCRAP MRTALS :— 


per ton. | per ton. 
Aluminium Cuttings....... . £62 0 O | Old Lead (less usual Draft).. £1715 O 
Clean Mixed Brass ........ £40 O 0 | Tea Lead —— wassesssvqe E15 l9 0; 
Clean Coppsr.............. £58 O O | Old Zinc......... ees £600. 
Braziery Copper... «Li. .. £53 0 0 | Hollow Pewter 22220222552 £98 0 0. 
Gun Metal. ce dcucy reu os es £54 0 O : Shaped Black Pewter ...... £65 0: 
Mr. Joseph can supply solder at the following prices per ton: Plumber's Solder (in bar 


ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS. 


Week S Inc. or dec AGGREGATE. | 
LINE. o "s o | 
ended. : (a) No. of Inc. or dec. 
i E 5 E NM a reeks Amount | (à | 
£ £ £ £ 
Aberdeen Corporation ...| July 15 1,775 | -$ 76 6 11,763 |4- 1.028 
Aneglo-Areenting ........ n IS | 53,181 | + 2,462 27 /11,564.604 |+ 355 
AN ale voee s » T 2i — ie Ig 250 T 22 
yrCorporation......... "T 2 — ] 
Bath EL elle Trams, Ltd. A 13 un 4+ 222, 28 poe + ani 
Birkenheéad.. (tes rex is ; -+ 4 16 0,414 |— 2 
Birmingham Corporation. ,, 18! 12,522 | + 959! 16 | 200183 l+ 17.609 | 
Bitar | zb mr 4 1| ga le a 
ton Corporation ...... " 10D: : ; 
Bournemouth Corporation w 1S 2.433 | + 189 15 32.760] |+ 2,23] 
Buc D M Ag gee tae egal Te cipio. Je G17 
nehton Corporation .... T , 5 ; ; 
i iius x irriage » T 125 H 2s 28 240,288 |-+ 18,68) 
urnley Corporation .... m ; aie " 1 
utn einen re * o i 303 | + e 16 4833 I+ 3l3 
ury Corporation ....... js 376 | — $16 22,467 i+ $41 
Calcutta Tramways Co. s s 18 'R69,918 $83.09 | ;. | n106.634 l. "ig 
amborne-Redruth ..... " : 

Cardiff Corporation ...... » 14 3,0042 | + 170 14 42,683 i+ 2.666 
Lo DR say i s lo 4,444 | — 84| 29 144.439 |— 2,617 | 
ity ut nion RIY. ” 2,35) | — 368 29 77,798 |— 4,901 
Cork Electric Trams Co... » 16 59 — 6| 28 13,759 |+ 285 | 
Croydon orbes Senne es » 10) 1,832) + 204) 14 26612 |t 2,036 | 
priy e BEES : TI s n ros 9 d: pes H MA | 

yer Corporation...... 3 5 : 
Dublin & Lucan Railway . » 17 410 | — 14 2 s TA 
Dublin United .......... » 17| 6732| + 59| 28 | 164810 |— 2,457 
undee Corporation ..... » 15; L55) + 210 t9 12,007 i+ 922 
st Ham Council ....... "e 18 1,133 | + 122 | $16 17,051 + 1,083 
Beremo: z 8| eif HUS] fe E 3 
A ratlon...... i o P E 
OlasgowCorporation.....| „ 18} 19,991 + 315; t7 149.476 | 8,528 
eeu Neusck eR ewe » 18 135 | + 7 2) 3,611 |— 79 
es DU. 2249 és : - eds e 
tHalifax Corporation ..... » 14 2.238 | + 86 | 15 34,491 i+ 2,049 
s Elec. TramsCo..| 5, 15 | 1345! 4+ 433! 10 ps + Sad 
ONG odena M i e. T s3 es ee 
Pe. Sorba; seee) r UY 4 123 [o 25491 T 20 
rporation ........ "i : 3 ,22 2, 
Ilford District Council.... 5 18 607 2 I5 E 8,6519 H 1,352 
Ilkeston District Council.. ,, 15 145! + 4| 15 2,067 [+ 24 
Ipswich Corporation ..... » 18 573 | 4- 54 | 16 7,784 |+ 671 
üimamockGonemtonc| 2 del ^pa M2) 18 | 20.932 jt 993 
Lanarkshire Trams Co. ..| 4, 16| 1,998| + 284] 28 | 54005 |} 7374 
ncashire United ......| 4, 5| 1.709 | — 14] 28 46.354 |+ 4,887 
eds Corporation ...... » 18| 9037| + 58| 16 136.647 | 6,225 
P CIR HI " E E + 205| 29 Do + un 
ration ....... a ] 
Lincoln Corporation ..... ; - t ; T Md ka - e. 
di E e us l 13,922 -= 3.175 1127 361.793 + 13230 
: verha: di by a — A 
Llandudno&ColwynBayR ». 47 528 — E: E 48:487 t 24 | 
ndon County Council a.) ,, 8| 44868 | + 2,510] 14 | 622227 |+ 29,589 | 
eee m Ry. Co....| 18 | 12670  — “320 | 29 | 403,090 |+ 165 
[iSe rr n " ee " ae oe ss 
Lowestoft Corporation .. vs vs . . 
Maidstone ............. is v í T vis . 
Manchester Corporation Sap. css ie d — 1.285 1 6 285.961 + 103 
ey Railway ........ 5 ; — 232 9 61,807 |— 
Metropolitan Dist. Rly... » 38) 12829 | + 123| 29 | 38] 326 + 364 
MS RUE » 17| 10,046) + 378| 29 | 263,097 i+ 6,609 
a a * ee es oe ee ne s 
eison Corporation ...... » 18 199. | — 9 | m5 3,416 I+ 101 
Newcastle-on-Tyne Corpn.| ,  18| 5326, + 514) §15 | 85306 |+ 8451 
oup Ana MIZSEEPT T 18 1.009 + 229 16 12,615 J+ 1655! 
: ampton Corporation) ,, 17 622 | + 24 | Wis 9.406 |+ 296! 
pos iN B Cen wp 19| 2,353 1 — 4| 17 39,340 |+ 2,28) 
you ration. ce ee ee ee ee ee 
agit PNE Trams : M : E M ER 
orsmouthCorporation..| ,,  11| 2,677; + 292! 15 | 36.643 : 
re — » 15 919! + 55| 16 14,463 I+ 226 | 
ee m rpration..| , 15] 1055; + 85 | 15 15,462 |+ 85) 
iia rporation...... » 23| 55318 | + 55 | 16 81,750 |+ X 620 
Shetheld Corporation... » 19| 8030, 4 "439 | gi? | 132145 l+ 7150 
Menos ud TIENE: 18 | $11,467 | + $987 | 28 | $345,385 |+ $6,588 
d ays * ee ee oe oe 9 
uthampton .......... » IS} L1524|.F 400] 15 2118) |+ 1,397 
Stivo aeration. z » IS} 143| + 3121 16 16,467 |+ 2,964 
undeandCorporatin.. „°  19| 65s! 4 " ez] i6 | 2517 l+ tal 
Md a istrict...... » 15 639 | + 7] 37 21,687 | 1913 | 
un corporation „ 15 154 | + 22| 15 2,729 i+ 2603. 
Tisde Tram Qo. ...... » 18, 604) + 35) 3 1242 jt  45| 
alislico TPoration .... , 18! 1,440] + 105] sl6 21.047 i+ 1,533 
arrington Corporation|” le 1c | 15 | ‘eae [t 158 | 
lene oe see wae 16 | 2,980 | + 126| GIS | 44,732 '+ 2,16 | 
-Yorkshite W.R. Trams |” mile xe use. dose 
uL n TamS...| 4, 19^; 1,494 | + 83 | 29 42.239 ‘+ 1,200 | 
sde comparisons are with the corresponding period last year. ° Partly eleciricala 
t Includes omnibuses, ł Minus 2 days. Minus 3 days. ij Plus 3 days 


BRITISH ELECTRICAL 
owned by s FBEDERATION.— 
uiy 19 were £43,525. (increase £2,086 
£9,272), Upon such of the Services a 
crease for the week was £4,437, 


€ Plus 2 days. . : 
SEI N.—The traffic receipts on the tramways and railway: 
py iPantes included in the British Electrical Federation for the week ended 


The omnibus receipts were £17,784 (increas 
were working both last year and this year the 
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_ ELECTRICAL COMPANIES’ SHARE LIST. 


| 


| 
| 


i] 


611 


DivipgND 
Dur, 


Mar, Spt 
Feb, Aug 
ce np 
an, July 
March 
Mar, S*nt 
June, Dee 
Feb, Aug 
Feb. Aue. 
Jan, July 


Jan, July 
March 
June, Dec 


Feb, Aug 
Jan, July 
June, Dec 
Jan, July 


June, July 
May, Nov 


April, Oct 


Feb, Aug 
Jan, ]uly 


April, Oct 
Jan, July 
Mar, Sept 
Mar, Sept 
Jan, July 
April, Oct 
Jan, July 
June, Dec 
Jan, July 
June. D:c 
Jan, July 
Mar, Sept 


Feb, ` Aug 
Mar, Sept 


April, Oct 
March 
Mar, Sept 
Feb, Ace 
Feb, Aug 


Jan, July 
April 


Feb, Aug 
Feb, Aug 
April, Cct 
April, Oct 
April, Cct 
April, Cct 


May, ‘Aug 
Mar, Sept 
Jan, July 


April 
Jan, July 
April, Oct 
Jan, July 
Feb, Aug 


Feb, Aug 
June, Dec 


Feb, Aug 


April, Oct 
May, Nov 
Feb, Aug 


Feb, ` Aug 


Feb 
Feb, Aug 


Feb, Aug 
Feb, Aug 
Feb, Aug 
Feb, Aug 
May, Nov 
Mar, Sept 


April, Oct 


Feb, Aug 
Jan, July 


Jan, `July 
Jan, Juy 
Jan, Juy 


Feb, Aug 
Feb, Aug 
Feb, Aug 
Feb, Aug 


j .LAST colos * RATE 
- ed. | PER CENT. 
& ede bii July 22. | Yiervep. 
Electricity Supply. £ s.d. 
10; 9/0 | Bournemouth & Poole Elec. Sup. Ord....| 10 —f1 |6 7 O 
10! 4/6 | Do. 4k per Cent. Cum. Pref....... e| 941—103 | 415 3 
10: 6/0 Do. 6 per Cent. Cum. Second Pref ....| 104—11 510 3 
St. 4^9 Do. 44 per Cent. D2b. Stock (red.)....{ 93 —96 |413 9 

5 5/6 | Brompton & Kensington El:c. Sup. Ord..|  8i1—91 15 7 3 

5 3/6 | Do. 7perCent. Pref...... PERDERE 83—85 |319 D 
St. | 4?4 | Central Elec.Sup.Co.4*4 Guar. D:b. Stck.| 91 —94 14 5 0 

5| 3/6 | Charing Cross (W. End & City) E.Sup.Co.. 5—53 !5 9 0 | 

5.2/3 | Do. 4bperCent. Pref... ow eese esas 44—51 |4 9 0 
St. | 4%, 4 per Cent. Deb. Stock (red.) ....| 901—921 4 4 6 
St. | 44° fDo. 4b p:rCent. Deb. Stock (red.) ....| 1001 -102} 4 8 0 

5 2/3 , Do. City Undertaking 43% Cum. Pref.| 4f—4ís , 511 1 

5 3/0 Chelsea Electric Supply Ord, ....... ew 48-84 [4 i9 0 
St. 43° Do. 4} per Cent. Deb. Stock (red.) ....| 95 —98 | 411 1! 
St. 44°, Chiswick Elec. Supp. Corp. Ist Mort. Db... 89 —91 | 4 18 1] 

10 14/0 City of London Electric Lighting Ord. ..| 16 zl | 517 8 

10 6/0 Do. 6 per Cent. Cum. Pref. .......... 13 —-1¢ 4 5 8 
St. 5° Do. Spercent. Deb. Stock (red.)......| 115 —118:. 4 4 9 
St 4195, ee UE ch pee 92 —102 (4 80 

4%  Clevelan urham Elec. Power 5% 1s 
TRUE | Gump DEP ee ETT iuc | z i B 

1 (8] unty o ndon Elec. Supply Ord. s...) = 

Io ds Do. 6 per Cent. Cum. Pref. ..... bia uid 413 9 
St. 44°, Do. 44 per Cent. Dab. Stock (red.) ....| 101 —104 (4 6 6 
St. 44°) Do. Second Deb. Stock .......... d 9 —102 |4 8 3 

3 .. Edmundson's Elec, Corp. Ord...... vue —i T 

5 6% fOo. 6perCent. Cum. Pref. ..........|. 3$—4 |710 0 

5 .. Do. O6perCent. Non-Cum. Pref. ...... 1j T 
St. 449%| fDo. 44 per Cent. Ist Mort. Deb. (red.).| 82 —8 |5 6 O 

5 4/0 Folkestone Electricity Supply Co. Ord...| 5 —5$ |6 7 0 
St. 44°, Do. 44 Ist Deb. Stock (red.) .........] 93 —95 1414 9 

5: 5/9 Hove Electric Lighting Ord. ........... 81—9 5.00 
St. 44% Isleof Wight E. L. & P. Co. Deb. Stock..; 89 —91 | 419 0 

5 5/0 , Kersington & Knightsbridge Ord ...... 71-71 | 5 9 9 

5 6% Do. 6perCent. Ist Pref. ,....... — 444—541 1.517 6 
St. 4% Do. 4 per Cent. Deb. Stock (red.) .. E 9] —93 |4 6 0 
St 49) | Kensineton & Kngtbe Co.& Notting Hil 

|, Co. (Joint Station) 4", D:b. Stock (red), 69 —92 |4 2 0 
St. 4425 1 Kent Elec. Power Co. Irred. Deb. Stock..| 74 —78 514 6 

3' 1/9; , London Elec. Supply Ord. .......... es. 1t—1à |511 0 

5 3/ Do. -O per Gent. Pret nis eco evene 44—St |514 0 
St.' 49, | Do. 4perCent. Ist Mort. Deb, ....... 91 —94 |4 5 ] 

5 2/6 | Metropolitan Electric Supply Ord.......| 3l—3i [6 4 0 
~ § 2/3; Do d4iprCent.Cum. Pref........... 5-411419 0 
St. | 44% O. 4lperCent. Deb. Stock Ist Mort..| 95 —99 |413 9 
St. | 34°%| Do. 34 per Cent. Mort. Deb. Stock(red.)) 82 —84 |4 1 8 
St.) 5%, | Midland Elec. Corp. for Power Dist. vs St. 101 —103 za 
St. | 44°4| Newcastle & District E. L. 44 Mt. Db. St} 83 —87 |5 3 4 
St., 6% | Do. 2nd Mort. Db. sod e455 .....| 98 —101 |518 9 

p .. | Newcastle-upon-Tyne E. S. Ord...... Son i-i 1517 6 

1 .. | Do. SperCent. Pref.......... e. ES H—H 1570 
St.i 44%; Do. 4} perCent. Ist Mort. Deb. ......| 98 —i101 | 4 9 | 
St. 29/7; Do. S5p:rcent. 2nd Mort. Deb. Stock..| 1021 —1034| 4 16 6 
100, 5% | North Metro. Elec. Power Sup. 5 Motts,..| 99 —102| 4 18 1 
St 6% | Do. 6° Cum. Pref. St. ...... MONT 108 —1 015 3 0 

10 6/0 | Notting Hill E. L. Co. 695 Non.Cum.Pref.. 9—10} |517 1 

5 4/0 | Oxford Electric Ord ......... esee] OF-6F | 5 911 

5 2/6 | Do. Sper Cent. Cum. Pref. ..........|  41—5E [415 0 

5| 7/0 | St. James’ & PallMallElec.Ord.........| 9-93 |6 3 O0 

5. 3/6 | Do. 7perCent.Pref............ eese 6—7} |418 0 
St. | 3}°}) Do 3} per Cent. Deb. Stock (red.)....| 83—85 |4 | 6 

4 4/41 | South London Electric Supply Ord. .....| 21—3 7 10 
St. | 595 Do. Sper Cent. Ist Mort. Stock (red.) | 93 —10114 19 0 

1! .. | South Metro. Elec. Lt. & Power Co. Ord.. i— 1 T 

1,0/82;, Do. 7perCent. ist Pref... ..ececceees 1àk—15& 15 7 0 
St. ` 4494] Do. 44 Ist Deb. Stock (red.) ......... 97 —100 | 410 0 

3 .. | Urban Electric Supply Ord. ..........| &—& " 

5 5% . SperCent. Pref........ Siaterese| ' 8 6 0 
St. | 44°,! Do. 4} per Cent. Ist Mort. Deb. ...... 84 —87 |5 3 5 
St. | 595 | Uxbridge & District E.S. Co. 5% Deb. St.| 100 —104 | 4 16 3 

1 1/1} | Waste Heat & Gas Elec. Gen. Stations .. uu 6 80 

5 5/0 | Westminster Elec, Sup. Ord..........« 81—8 512 9 

5 2/3 | tDo. 4$perCent.Cum. Pref............ 5—5} |4 5 9 

| Electric Railways and Tramways. 

1; .. | Bath Electric Trams. Pref. Ord. ........|  Nh—& js 

1 0/6 Do. 5 per Cent. Cum. Pref. .......... i—i 1619 0 
St. 44°) Do. 44 Ist Mort. Deb. Stock (red.) ... I 70 —75 6 00 
St. 4j"$| B'ham Dist. Power & Trac. 4} Ist Deb. St, 84 —86 |5 4 6 

10 4% , Bristol Tramways & Carriage Ord ...... 1—6 613 0 

10 49% ^ Do. Cum. Pretec oii Soeur ial 7—71 |5 6 9 
St.) 4% | Do. 4 per Cent. Debs, ..........LLu. 00 —102' 318 6 
Sti 72% BritishElectricTraction6%Pf.Ord.NonCm 17 —19 š 
St. x Do. Def. Ord. St. os ge wocc ec eeee os. |^ 10 —!2 as 
St. 6% | Do. 6 per Cent. Cum. Pref. .......... | 85 —89 | 61411 
St. 70/2; Do. 7 perCent, Nen. Cum. Pref....... 64 —5 6 3 0 
St. 5% | Do. SperCent. Perpetual Debs........ 91 —93 |] 5 7 6 
St. 43%; Do. 44 per Cent. 2nd Deb. Stock...... | 76 —79 5 13 11 
St. 3°% | Central London Ordinary Stock ........- 97 —62 1417 0 | 
St. 4% Do. Gtd. Assented Ord. Stock... 2... | 82 —84 |415 0 
St. 4% Do. 4 per Cont. Pref. Stock...) 68 —73 | 510 0 
St. 4p% *Do. 4} per Cent. Pref, .......LLuuue. | 102 —104/4 6 6 
St. 4% Do. Gti. Assented Pref, Ord. Stock . | 84 —86 | 413 0 
St. 2% Do. Deferred Stock ........ccceeees 40—45 |4 9 0 
St. 4% Do. Gtd. Assented Df. Ord. Stock ....| 80 —82 417 6 
100 4% tDe: 4 per Cent. Debs. ......... (ves 95—97 14 2 6 
St. o? City & South London Rly. 5 per Cent. 

PRCTACI OSU ons aS Eee ex re ha acts 95 —97 15 3 0 
St 5°% Do. (1896)..... ie Sepa EE Ea aa 91 —94 5.60 
St. 5% | Do. (199) as wis scones ee ie seven 9-92 158 6 
St.i 5% © Do. (1908) a5 eve Stc sUserseiel 189—992. 5 8 6 
St. o Do. 4perCent. Perpetual Debt. ...... 86 —88 |411 0 
10s... Hastings & District Elec. Trams Ord..... "213 d 
17 Do. 6prCent. Cum. Pref........ os 3—3] 8 7 0 
10 4% ' Imperial Tramways Ord.............. : 3} —ài ll 0 8 
10-555 4 Do. 6perCont Prel isseveens ade oie 6-64 |9 4 6 
St. | 44°) Do. 44 par Cent. Debs.......c0eeees- | 74 —75 151911 
£5 3/0 | Lof Thanet E. T. & Lt. 5 per Cent. Pref... 2—2} 5 6 2 
St. 4% | Do. 4 per Cent. Deb. Stock ..........! 71 —76 15 5 3 
10 6/6 | Lanarkshire Tramways........... tae 91—!:00 51? 0 
St. 5% | Lancs Utd. Trams 5°, Prior Lien Deb.Stk.) 844—86; | 8 I5. 7 
' 10 1/0 | London Electric Ry. Ord. St............ | 1i—!k " 
| St. | 4% | Do. 4per Cent. Deb. Stock ........ 83 —99 4 811 
St. 492 Do, 4 parCent: Pref... eek cs dee ee ves 70 —72 511 0 
| St. | 495 | London United Trams 4% Ist MLDb. St.) 53 —57 /? 9 0 
| St 1492 | Mersey Perp Deb. sies esee eo iiis 72—3 |5 40 
| St. | 44°99 M:tropolitan Elec.Trams 44% Deb. Stock! 81 —87 15 3 6 
St. 5% Do. 5S per Cent. Db. SHOCK. ~o-essvees 854—884} | 5 12 6 
| St. , 11?$' Metropolitan Railway Consolidated .....| 49t—40% ,4 6 0 
| St. EA Do. Surplus Lands Stocks...........|] 62 —64 |4 60 
St. | 3994’ Do. 34 per Cent. Preference.......... 82 —e4 |4 3 6 
| St. | 3à"9! Do. 34 perCent." A" Preference....! 79 —81 |4 & 3 
| * No allowance has been made for accrued interest or redemptions, PEX Dividend, 


* N» all> wance has baen Made for accrue] Interest ore? emptio» 


¢ Ex dividend, 


Cw» bud - 
ELEGIKIGAL UUITIIAIRIEOS S OFUAFE bi: 

| Last Price è RATR LAST Price 
H Divi- NAME. Wod., | per CENT. lata É iDivi- NAME. Wed., 

S? |DEND| 7 July 22 |Yiervep. G |DEND July 23 
Electric Railways and Tramways— Continued. | £ s. d Telephones. 
St.i 3 % Metropolitan Rly. 31» Convertible Pref. | 79 —81 | 4 6 Feb, Aue | 100, $2 | Amer. Telephn. & Telegh. Cap. St.......| 121 —125 
St. | 34%; tDo. 3} per Cent. Debenture Stock ....' 86 —88 |3 19 6 | Jan, July ..| 494 | Do. Coll. Trust 31,000 4 per Cent. Bds.) 91 —94 
st. 3192! tDo. 3h per Cent.” A” Deb. Stock... £59 —87 |4 0 6| Jan, July | .. 45o | Do. 45 Conv. Bonds 1936 |... ge 99 —102 
St.| .. | Metropolitan District Railway Ord. .... 29 77204 e Feb, Aug | St. | 5% | Anglo-Portue'se Tel. 5% Ist Mt. Db, Stk., 102 —104 
St.|4 % Do. 44 First Pref. —... eese 83 ~8& |5 4 61 Feb, Aug 5 3/0 | Chili Telephone ...... celere | 7-7 
St. | 3§%, Do. Assented Ext. Pref. (Int. Guar. by | ..| 5% | Cuban Telephone 5% Ist Mt. Con. Bds...' 87i—89l 
St Und. Elec. Rlys. Co. of London, Ltd.) 74 —76 | 412 0 Feb, Aue 1 0/71 | Monte Video Telephone Ord. .......... |. $4- li 
St. | 3% Do. 3 per Cent. Consoltd. Rent-charge 69 —71 4 4 6 jan, July 1 0/6 Do: S per Cent, Pref, caucus seht $£1—31 
St. 4% Do. 4perCent. Midland Rent-charge.. 96 —98 | 4 1 O Jan, July | 4494 New York Telephone Co.1st&Gen.Mt.Bds 100$ —101} 
St. 4% Do. Guar. Stock 4 per Cent .......... 83 —86 | 413 O Mar, Sep 1/257 Oriental csts cvdss erates ongee CU ernie. 2;,—23435 | 
St. | 6% Do. 6perCent. Perp. Deb. Stock ... 136 —139!4 6 4 Jan, July | 0/73 Do. 6 per Cent. Cum. Pref. .......... 145—155 
St|49, | Do. 4perCent Ditto .... seecesee. ILR | 4 6 0 Jan. July | St. 420 , , Do. 4perCent. Red. Deb. Stock...... 86 — 

1 Bad. | Potteries Electric Traction Ord. ........ s$—24 814 OI April, Oct | St. 44°) Telph. Co. of Egypt 4}° Db. Stk. (red.)... 97 —99 

1 0/6 , Do. Sper Cent. Cum. Pref. .......... 1j—ii 711 O0 Feb, Aug 5 5/0 | United River Plate Ord. ........ eee | 6)—6§ 
t. 44% Do 4} pzr Cent. Deb. Stock ........ 811—841 S 6 O° May, Nov 5 2/6 Do. Sper Cent. Cum. Pref. «..... sss S —5l 
St. 4% | S. Met. Elec. Trams & Ltg. 4 per Cent. | St. 449% Do, 4} Deb. St. Red. ssessossecsees 98 —100 
ial | Ü DE OAK CA MU T uen | 517 7 , Jan, July | Fi | 

.. naer " lec. R . Lo . Sh *as20]6059 EE bag eo i 
oi 44%: Do. vr per Cent. Bonds M "LT 9) —l01 4 9 o 5 3/0. Elec hi baer reba tas Pref | 4] i 
St | 6% | Do. 6perCent. Cm. In. D-b. Rd. St... 117 —119 5 1 0 i. 10 6/0 ; Globe Telegraph & Trust ~ Am ed AE 
.. 6%% | Do. 6perCent.In. Bds (with Coup. 13). 87) -90F 6 12 3] June, Dec | to 3/0| Do. &perCent Prefs sesreseseee. lE 13h | 
4 ais | ee rake ne Ord. .... e" PEU | Maich 100 6%! Submarine Cables Trust (Cert.) Leases 127 139 | 
. nt. Cum. Pref. «es ^ ia 
St. | a E Ne Ra MARE a~ 84 --57 5 3 6/ Jan, July Colonial and Foreign Electric 

| ic manu uri C. | sae. 

1 1/44 tAron Electricity Meter ee AEA OO E ICT Rail «ays, Tramways, &c. : 

110/7; | tDo. 6 perCent. Cum. Pref. ......-. per (22:0 Apul Oct |. 9-22. | 4o ie 1URC Sco Cum 1t Prenses 4i-5 
100! 5% Do. Ist Mort. Con. Dbs. ......seeee- 85 —88 514 O zt 5 2/9 Bo: 5420 Cum. 2nd Pref. oec kes 41 —1 

I| .. | Automatic Telephone Mfg. Co. Ord. .... 1&—lÀ °° St. 4% v. 4", Deb, Stock ....... sees 90 —92 

0110/7; | Do. 6perCent: Cm. Pf. ....... ees dM (416 0 - St. 44%) Do. 44% Deb, Stock... eseseeeeees 95 —9? 

] 15i Babcock & Wilcox Ord. +... de wr | TE | April, Oct ree Are ee ay in 

O. TET, L.ececcoctosctevcescetccecctocstbno ¢ € ox e *o9 $ y , “0 22D. è os ae. 
1| 1/0 | British Aluminium Ord........ eese $—l*& e pi : | March 2 ae | “ae ess duc: i Ord. ...... | ad 
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The L.C.C. and London Electricity Supply. 

Asa result of the report by Messrs. Merz & McLellan 
on the question of elcetricitv supply in London, the sub- 
stance of which we published last April, the special Elec- 
tricity Committee of the London County Council have now 
issued a report in which they outline a scheme for dealing 
with the matter. Of this report we give an abstract in 
another column. It will b» seen that the Committee realise 
the evil of immediate com pulsorv purchase, and that such 
purchase can onlv result in the inefficient development of 
the existing companies. It is made clear that the Com- 
mittee do not wish at present to interfere in anv wav with 
the existing stations so long as these can deal efficiently ! 
with the loads which thev have to meet, but they wish to | 
provide for the ultimate unification of London supply. To 
this end they propose to set up a new Authority which would | 
control a larger area than that ot the London County 
Council, and in this Authority all existing powers of purchase 


would be vested. It is not proposed to extend the time of | 


purchase beyond 1931, the date at present fixed. | 


Tue Committee have come to the conclusion that there | 


would be some difficulty in inducing Parliament to con- 


t 
supply, lay down standard networks, &c. 


stitute a body like the Port of London Authority, or the 
Metropolitan Water Board, to deal with the matter, and 
thev also feel that complete municipal, or complete company, 
contro] would be impossible. They therefore suggest a 
combination. An Authoritv would be set up consisting of 
a joint committee, chiefly representing the London County | 
Council, but being also representative of other Local | 
Authorities within the area. This Authority would then 
vest th» whole of the undertaking in a company for a period 
of 50 years, two-thirds of the capital being found by the 
Authority and one-third by the company. At the end 
of the period the whole of the undertaking would be liable 
to purchase bv the Authoritv on pavment of a sum equal to 
the capital expenditure of the company. As it is important 
that the suggested company, which would proceed to erect 
one or more stations down the river for giving bulk supply, 
should have an immediate area of supply, it is suggested that a 
number of the companies might combine to form a company 
for this purpose. If this did not prove possible, the London 
County Council would proceed to introduce an independent 


company. 
EE sz 


THe Authority would exercise certain powers, such as the 
approval of all proposals by the company involving capital’ 
expenditure and powers for protecting the interests of retail 
and bulk consumers. In order to make the Authority more 
workable, there would be a technical committee, consisting 
of a small number of engineering and financial experts, who 
would be permanently appointed and paid for their services. 
The working of the undertaking would lie in the hands of 
this committee, which would approve all designs, contracts, 
&c. The Authority would have the power to advance money 
to existing undertakings to enable them to take bulk 
Certain financial 


arrangements are outlined, into the details of which we 


cannot enter here. But it mav be mentioned that after 


certain payments have been made, the profits are to be 
divided equally between ih» Authority and the company 
until the company receives sufficient to pav 8 per cent, 
interest upon its capital. Any further profits would, as 
regards 75 per cent., be utilised in giving a rebate on the 
prices charged to consumers, and the remaining 25 per cont. 
would be divided equally between the Authority and. the 
company. Arter meeting capital charges, the Authority 


would be empowered to use its profits for the relief of rates. 
—— 


GENERALLY speaking, looking at this proposal we think 
it will be felt that the present scheme is a great advance on 
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any action that the London County Council have taken in 
regard to London electricity supply during recent years. 
There are, however, certain points about the scheme that 
we do not feel are altogether satisfactory. For examp.e, 
we think that a purely controlling body, consisting of a very 
much smaller number of members, independent of municipal 
bodies and similar to the Commissions dealing with public 
utilities in the United States, would be more satisfactorv. 
A body consisting of members of municipal councils must 
inevitablv suffer from the fact that thev are subject to 
election, and they may therefore be inclined to adopt 
political views on a subject which should be entirely free 
from politics. Then, again, it is noticeable that the Com- 
mittee, although they state that control which is entirely 
company or entirely municipal is undesirable, propose a 
scheme involving control which ultimately becomes entirely 
municipal. We quite admit that the terms ot purchase 
at the end of the period of 50 years are verv different from 
the compulsory purchase to which companies are at present 
subject, because the terms are defined ; but, nevertheless, the 
fact remains that at the end of this period the whole of 
London electricity supply would pass into municipal hands, 
which we think would be unfortunate, because, in our 


opinion, as we pointed out in a recent scries ot articles, it 
would be less efficient. 


London " is discussed, and the statement 1s made that the 
metropolis is now enjoving a more efficient telephone service 
than at any previous time, This. of course, mav be true, 
but at the same time it may be countercd by the remark 
that the service is still not so efficient as 1t should be m the 
capital city of a modern Empire, or by the still pithier 
phrase, that '* self- praise is no recommendation." Post Office 
officials, trom the Postmaster-General downwards, however, 
seem to find that laudation is a necessitv of their existence, 
and if others will not provide it thev must do so themselves. 
For our part we do not think the condition of things as 
disclosed by statistics is so roseate as Mr. MUIRHEAD would 
have us believe. It is true that there has been an increase 
in the number of stations during the year of some 14,000, 
but this increase shows no improvement over the corre- 
sponding figure last vear, and is scarcely capable of proving 
an efficient antidote to the large number of cessations, more 
than a third of which Mr. MvinHFAD places under the 
heading of miscellaneous and unanalvscd, though we might, 
perhaps, be able to venture an explanation. Itis touching, 
moreover, to note that though the Post Office has done a 
great deal to improve the subscriber's lot, this work has 
been “ regarded bv the subscribers concerned without 
perceptible sign of enthusiasm or approval"! But then, 
neglect has always been the reward of the virtuous! 


wa 


The Simplification of Telephone Theory. 


WHILE politicians and the general public are squabbling 
over the qualities of the telephone service at present pro- 
vided in this country, and engineers are being more or less 
unwillingly drawn into the conflict, there still remains a 
little band of investigators who are expending their energies 
more profitablv in solving problems connected with the 
engineering side of telephonie work, which problems, though 
thev mav now appear to be of an ultra-theoretical character, 
wiil, we feel ro doubt, in the future have a great deal of 
mfluence on the development of the practical side of this 
branch of science. Among this bard cf workers Prof. 
FLEMING 18 one of the most pre-eminent, and in the com- 
munication which he recently contributed to the " Journal ” 
of the Institution of Electrical Engineers he Jinks up to 
some extent the thcoretical and practical sides of telephony 
in a way which we hope will be followed in the future. In 
the abstract of this communication, which we publish in 
our Telephone Section this week, it will be seen that Prof. 
FLEMING discusses the pre-determination of the current and 
voltage at the receiving end of a telephone line, first in a 
purely theoretical fashion, though afterwards he gives a 
number of useful curves and tables which, together with an 
ingenious vector calculating rule, which seems to have been 
independently invented. by both Prof. FLEMING and Mr. 
B. S. Cons, should prove of great advantage to the tele- 


phone engineer in connection with the complicated caleu- 
lations which are inseparable from his work. 


P 
Telephone Progress in London. 

Tue other two articles in the Telephone Section deal with 
what will be a more familiar side of telephone engineering 
to the general reader than Prof. FLEMING's Paper. In the 
article by Mr. C. W. MUIRHEAD, " Telephone Progress in 
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State v. Private Ownership. 

THE article bv Mr. T. P. SvrvaAN deals with Government 
versus Private Ownership of telephone systems and is prac- 
tically a symposium of opinions on one or other side of the 
subject, the idea being to provide.the public in the United 
States with information which should enable them to form 


an opinion on the question, So iar, the telephone im the 


United States has been under private control, and though 
this control is in many districts virtually a monopoly, the 
service is second to none in the world. Whether it would 


to doubt, and we mav therefore be allowed to advise the 
American public to cling to the disadvantages of the “ Bell” 
svstem and enjoy them rather than trust their telephones 
to the management of political '* bosses.” 


aD 


The Tercentenary of Logarithms. 

Wk do not think that engineers as a class are much given 
to hero-worship as a practice or relaxation ; but however 
this may be, during the past week an event has been taking 
place in Edinburgh which might well cause most of us to 
deviate from our strict rule in this respect. The engineer, 
it has been said, is a man who can do for one dollar work 
for which an ordinary person wou'd require two. It has 
also been said that time is money. Admitting that both 
these statements are true, and combining them, we find & 
most cogent argument why engineers should join in cele- 
brating the memory of Napier, the inventor of logarithms, 
who, 300 vears ago, published his work on the * Canon of 
Logarithms,” and incidentally made possible the production 
of that time-saving device the slide-rule, without which, it 
has been held, the engincer is scarcely an engineer at all. 
NAPIER, as Lord MOULTON finely said on the occasion of the 


remain so under Government ownership is distinctly open 
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opening meeting of the tercentenary celebrations, was 
prominent among that small band of thinkers who had in- 
creased substantially bv their discoveries the powers of the 
human mind as a practical agent. 

As is well known Napter’s discovery enabled the fa; 
shorter process of addition to be substituted for the often 
complicated processes of multiplication. and allows the 
reverse process of division to be similarly simplified. This 
discovery was not the work of a moment (discoveries of this 
kind seldom are, outside the story book). It came as the 
result of 20 years’ work and seems to have arisen from the 
idea of constructing tables which would enable the product 
of two sides of a triangle to be readily ascertained. This 
product being obtainable without actual multiplication, 
NAPIER conceived the notion of applying the same idea to 
ordinary numbers and of providing “ artificial numbers ” 
or logarithms which would enable the process of addition to 
be substituted for multiplication. 
singular success and with the greatest appreciation. even in 
the earliest days. There seems to have been no anticipation 
of logarithms, even in the crudest form, and while Briccs 
and others did an enormous amount of work afterwards, the 
System, as presented by its inventor, was for practical pur- 
poses complete. Though the work of other pioneers may 
seem to lose its value, that of NAPIER, from its very funda- 
mental character, must always retain its full worth and his 
reputation live not for an age but for all time. 


o 


Anglo-German Telephone Cable.— It is stated from Berlin 
that Germany is negotiating to acquire a share in the cable now 
being laid between Great Britain and Holland. If the experi- 
ments with the cable are successful the Government will lay a 
direct German cable to Great Britain. 


Royal Engineers (T.F.)J—Lieut. Wm. E. Hammerton has 
heen promoted to Captain, and Second-Lieutenant Herbt. A. 
Cope, A.M.LE.E., to Lieutenant in the London Electrical 
Engineers. 

Supernumerary Second-Lieut. John P. Bowen has been 
absorbed into the establishment of the Electric Lights Com- 
panies, Kent (F ortress) Engineers. 

Southend Electric Omnibuses.— Erratum —We stated in the 
last issue of “ Electric Vehicle Progress," published on the 
l'th inst., that the Southend Edison-battery 'buses were 
similar in design to those supplied to South Shields Corporation. 
We now understand that the chassis of the two vehicles are 
Identical, but. that the body of the Southend ‘bus is of the rear- 
entry type, that there are two parallel seats on opposite sides 
of the "bus, and that the battery. instead of being placed under 
the seats, is divided into two sections and suspended in crates 

etween the front and rear wheels. Each of these sections can 
be withdrawn sideways for inspection purposes. It is also due 
to Mr. R. Birkett, the borough electrical engineer of Southend, 
to state that he was the first municipal electrical engineer to 
Place an order for an electric batterv "bus. This particular 
Vehicle has now been in service for the past fortnight, and is 

omg upwards of 100 miles per day. 


Cable Interruptions and Repairs. TM 

. Date of Interruption. Date of Repair. 
Latakia—Palura .................. May 26,1910 ... = 
uova—Samos ,............ April 21, 1912  ... a 
Marmariza—Rhodes Ae dorais April 21, 1912 AS 
9ulocondore— Pontianao ...... July 5, 1912 = 
amaica—Colon .................. June 9, 1913 = 
Cape St. James—Poulocondore Dec. 7,1913 = 
Angier—Ceuta ................... Feb. 15. 1914 = 
adagascar—Reunion ERS June ?3, 1914 = 

auritius—Réunion ......... June 23, 1914 July 29, 1914 
pe St. James—Doson......... July 17, 1914 = 


His efforts met with | 
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“Rail Joints: Their Construction and Maintenance." — 
We regret that Mr. G. W. Holford's (Salford) remarks on thia 
Paper read at the recent Congress of the Tramways and Light 
Railways Association were misreported on p. 648 of last week’s 
issue. What Mr. Holford said was that Thermit welding was 
not successful with old joints, nor did he think that the Com- 
pany would claim it to be so, but that he had used it on over 
12 miles of new track, and that the breakages were not more 
than 4 per 1,000. l 


Committee to Inquire into Post Office Grievances.—The 
Postmaster-General has appointed Sir G. S. Gibb, Sir A. F. 
King, K.C.B., Mr. G. H. Stuart, Mr. Roland F. Wilkins, C.B., 
and Mr. H. R. Young to be a Committee to examine, from the 
point of view of the department and its employees, the issues 
with regard to the wages and conditions of employment of Post 
Office servants raised by the report of the recent Select Com- 
mittee of the House of Commons presided over by Mr. Holt, 
and to advise what modifications, if anv, are desirable in the 
decisions taken on its recommendations in these matters. Sir 
George Gibb will be chairman of the Committee. 


Electrification of the London, Tilbury and Southend Rail- 
Way.—As our readers probably know the scheme for the 
electrification of the London, Tilbury and Southend Rail- 
Way, now operated by the Midland Railway Co., and the 
conversion from steam to electric traction of the suburban 
lines of the Midland Railway Co. proper, was worked out 
early in 1913, and it was hoped that it would be possible to 
make a start with the work before now. According to “The 
Times " the reason for the delay was stated in the evidence 
given in connection with the Midland Railway Co.’s 
Bill for a new line from Bromley to Stepney and for other 
powers. This new railway, although it is only 13 miles long, is 
the key to the whole position. It will extend from Stepney, 
on the London and Blackwall Railway, to Gas Factory Junction, 
and the work of construction, which is estimated to cost 
£629,276, will occupy several years. It is also intended to 
widen the existing line from Barking to Upminster by providing 
two additional tracks over a distance of 7 i miles. When these 
works are completed the company will have four lines of metals 
between Fenchurch-street and Upminster. Until these addi- 
tional tracks are provided it would have been useless to proceed 
with the electrification scheme or to seek for the extended 
accommodation at  Fenchurch-street terminus which is 
necessary. 


Current Topics. mE 

Subjects of current interest dealt with in this issue include | 
the following :— 

Mr. F. Lloyd Hopwood contributes an article on “A Lecture 
Experiment Illustrating Spatial Density of Electrons " (p. 700). 

An abstract of a report by the Electricity Committee of the London 
County Council on the subject of Electricity Supply in London is 
given on p. 683. 

We describe Recent Extensions to the Newport (Mon.) Generating 
Station (p. 685). 

We give the first part of a report by Messrs. Merz & McLellan on 
the question of the electrification of the suburban lines in the neigh- 
bourhood of Calcutta (p. 700). l : 

Our TelephoneYSection contains the following articles : The 
Predetermination of the Current and V oltage at the Receiving End 
of a Telephone or other Alternating-current Line,’ by Prof. J. A. 
Fleming, F.R.S. ( p. 691); “ Telephone Progress in London, bv Mr. 
C. W. Muirhead (p. 693) ; and * Government v. Private Ownership, 
by Mr. T. P. Sylvan (p. 694). 

Directors! Reports.—-The directors’ reports abstracted | include 
those of the Chatham & District Light Railways Co., ( itv of Carlisle 
Electric Tramways Co., Jandus Are Lamp & Electric Co.. Lanark- 
shire Tramways Co., Metropolitan Railway ( O., l nderground Elec- 
tric Railway ( 'o. of London and Yorkshire Electric Power Co. (p. 715). 


OBITUARY. 


S i 3er Allpress 
The death occurred on Sunday in London a Dr. oe pa AD. 
' ` at name for himself in connect 
Simmonds, who had made a great name for pana 
with the application of X-rays and electricity to the treatme 
Dr. Simmonds was in his 49th year. 


disease, 
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PERSONAL. 


'*H.M. the King received Mr. Marconi at Buckingham Palace last 
Friday, and conferred upon him the Honorary Grand Cross of the 
Victorian Order. In the course of a subsequent interview, Mr. 
Marconi said: ‘‘ The King talked with me for 25 minutes on wire- 
less telegraphy, and all my latest discoveries and the application of 
them to naval services. The King knew a very great deal on the 
subject, particularly about the use of wireless for naval purposes.” 


R. T. Brown.—Another of the small remaining band of pioneers 
of submarine telegraphy is about to retire from active service. The 
many friends of Mr. R. T. Brown in all parts of the world will be 
interested to learn of his retirement on July 31 from nearly 40 years 
service in the West India & Panama Telegraph Co., of which under- 
taking he has been manager and secretary. 

Mr. Brown was one of the earliest pioneers in submarine cable working. 
having served at Malta and at Benghazi in the faraway days of the old 
Malta-Tripoli- Benghazi- Alexandria cable, followed by further important 
service in connection with submarine cable working. He will be accom- 
panied in his retirement by the cordial good wishes of all who have been 
familiar with his long and useful career, who will desire for him many years 
of enjoyment of his well-earned repose. 

Mr. Brown's appointments in the West India & Panama Co. have now 
been divided. Mr. J. L. Quick, the company's accountant, becomes 
manager and accountant, and Mr. Johnson Winser becomes secretary. 

Mr. R. P. Yates (Messrs. Gillespie & Beales, London) was married 
to Miss D. Lidbetter at Halifax on July 23. As a memento of 
the occasion, a presentation was made at the offices of a canteen of 
cutlery and table silver on behalf of the staffs of Messrs. Gillespie 
& Beales and the British Electric Equipment Co. 


APPOINTMENTS VACANT. 


A lecturer is wanted in the department of physics and electrical 
engineering at the University College of Southampton. Salary £160 
per annum.  Particulars from the Principal, to whom applications 
should be addressed before August 15. See an advertisement. 


An estimating engineer, with experience in the preparation of 
tenders for complete steam and electrical plants, is required bv a 
large manufacturing company. See advertisement. 


An assistant telegraph engineer is required for service in the Postal 
and Telegraph Department of the East India and Uganda Protec- 
torates. Salary £350 per annum, with free quarters, &e. Applica- 
tions by Aug. 15 to the consulting engineers, Messrs. Preece, Cordew 
& Snell, 8, Queen Anne's Gate, Westminster, S.W. See advertisement, 

An assistant electrical engineer is required for the Public Works 
Department, Nigeria. Salary £300, rising to £350, with free single 
quarters, &c. Applications by Aug. 12 to Messrs. Preece, Cardew 
& Snell, 8. Queen Anne's Gate, Westminster, S.W. | Nee advertisement. 

An advertiser requires a linesman tester to take charge of small 
central battery telephone and electrical installation. 


A professor of pure and applied mathematics is required for 
Victoria College, Wellington, N.Z. Salary £700. Forms, &c., from 
the High Commissioner's office, 13, Victoria-street, London, S.W., 
where applications are to be sent by Sept. 15. 


The Executive Committee of the City and Guilds of London 
Institute have appointed Mr. Alfred J. Margetson, B.Sc. (Lond.), 
M.Sc., at present assistant professor at the City and Guilds (Engi- 
neering) College, Kensington, to the professorship of civil and 
mechanical engineering at the Technical College, Finsbury, vacated 
by Prof. E. G. Coker on his appointment to the Chair of Engineering 
at University College. 

Derby Electric Lighting Committee recommended. the appoint- 
ment of Mr. G. D. Arden (the present assistant mains superintendent) 
as mains superintendent (at a salary of £200 per annum), in succes- 
sion to Mr. E. G. Boissier, resigned. 

Stoke on Trent Electricitv Supply Committee have appointed Mr. 
A. T. Gilbride as charge engineer at the central power house at a 
commencing salary of £120 (in succession to Mr. A. M. Kissack, 
resigned). Mr. H. V. C. Cotton (charge engineer at the Burslem 
works) is to be charge engineer at the Longton works at a com- 
mencing salary of £2 per week, and Mr. J. Bickerton (switchboard 
attendant) as shift engineer at Burslem at £1. 12s. 6d. per week. 


INSTITUTIONS AND SOCIETIES. 


Junior Institution of Engineers.— À party of members of the Junior 
Institution of Engineers paid a visit last Saturday week to the 
Tunnel Cement Works, Purfleet. The party were shown round the 


chalk quarry, and the mills, in which the chalk and clay are washed 
and ground ; the large rotary kilns in which the clinker is burnt; 
the mills for grinding the coal dust, the cement mill, the patent dust. 
less vacuum packers for packing the cement, and the well-equipped 
power station were all visited in turn. With regard to the power- 
house, the 1.200 kw. turbo-alternator is of the A. E.G. impulse type, 
and a very favourable steam consumption of 13:8 lb. per kilowatt- 
hour on full load, with a cooling water supply of five gallons per pound 
of steam, has been obtained. An interesting feature is the wav in 
which the motors have been assembled in special motor rooma, so 
that they are in a large measure protected from the dust inseparable 
from cement manufacture. It has by this means been found prac- 
ticable to use open-tvpe motors. A certain amount of dust is. of 
course, inevitable and the motors have, therefore, been provided 
with special insulation and dust-proof bearings, with heavy cast 
inspection covers. The switchgear is of a most substantial type 
throughout, all motors being provided with oil-immersed controller 
type starters with self-contained resistances. The smaller motors 
are fitted with air circuit-breakers in dust-proof cast-iron cases, and 
the larger machines with sheet-iron switch pillars containing oil 
switches. 

Municipal Tramways Association.— The annual conference of 
this association will be held in Salford on Wednesday, Thursday 
and Friday, Sept. 23, 24 and 25. Arrangements have been made for 
the following Papers to be read and discussed: '" Some Notes on 
Transit Facilities for Passenger Transportation in Large Cities," by 
Mr. J. M. McElroy (Manchester); " Trailer and Coupled Cars," by 
Mr. A. L. C. Fell (London); and * The Utilisation of Tramways for 
Goods Traffic,” by Messrs. W. Clough (Bury) and G. W. Holford 
(Salford). An attractive programme of excursions is also being 
arranged, full particulars of which will be announced later. 


Union Internationale de Tramways et deChemins de Fer d’Interet 
Local.—In our issue of July 3 we gave some details of the forthcom- 
ing International Congress of this Association, which is to be held at 
Budapest in September next. A programme of the subjects to be 
considered has now been issued. These include: Rail Corrugation; 
Ball and Roller Bearings, results obtained by their application to 
Motor and Trailer Vehicles and the resulting Economy in Energy 
Consumption ; Various Questions relating to the Issue and Collec- 
tion of Tickets; Special Arrangements for adapting Cars used on 
Narrow Gauge Railways to Standard Tracks so as to facilitate the 
interchange of Goods, and the results obtained with them as regards 
Time and Cost ; the Employment of Superheaters on Light Railway 
Locomotives; the Advantages and Disadvantages of Various 
Systems of transforming High-tension Alternating Current into 
Continuous Current. Under the last heading motor-generators, 
converters and rotary transformers are to be considered ; this report 


will be prepared by Mr. Dalrymple, of the Glasgow Corporation 
Tramwavs. 


EDUCATIONAL NOTES. 


Institute of Chemistry.— The results of the examinations of the 


Institute of Chemistry recently held in London, Dublin and Glasgow 
are given below :— 


Of 23 candidates for the Intermediate Examination, 11 passed: A. J. Boyd. R. G. 
Browning, R. C. Denineton, A. O. Jones. J. King. E. Leitch, B.Sc. (Glas), C. W. Moore, 
P. D. Oakley. P. W. Rait, E. L. J. Stockdale. B.Sc. (Lond.), and H. M. We5b. m 

Of 28 candidates for the Fina! (A.I.C.) Examination, 13 passed— in Mineral Chemistry : 
H. Trickett and H. Vernon, B.Sc. (Lond.) : in Organic Chemistry: J. G. Duncan, T. H. 


. Durrans, B.Sc. (Lond.). S. H. Groenewoud, L. A. Jordan, B.Sc.. À.R.C.S. (Lond). L. 


Orange, B.Sc. (Lond.), W. S. Ritchie. B.Sc. (Lond.), F. W. Snelerove, B.Sc. (Lond, J. W. 
Tait, M.A. (Edin.), and F. D. White: in Chemistry (and Microscopy) of Focd and Drugs, 
Fertilisers and Feeding Stufts, Soils and Water: J. H. Christie, B.Sc. (Lond.), and C. G. 
Collins. 

Two candidates examined a‘ Johannesburg have also satisfed the Board—In Ms 
gical Chemistry : D. Millin, B.A. (Care); in Organic Chemistry: A. Kloot, B.Sc. (Lond. 


City and Guilds of London Institute.—On the report of the Delegacy 
of the City and Guilds (Engineering) College, the Council of this 
Instutite have awarded the diploma of " Associate of the Institute 
to the followin matrieulated third-year students who have completed 
a full course of instruction :— 


Civil and Mechanical Engineering.— J. B. Faber, C. T. Wooley, A. W. Sproull Bs 
Kirkby, D. P. Key. C. V. Arnold. E. E. Earnshaw-Wall, H. A. van Ryneveld. a. 
Wileman. M. B. Hatfield, J. K. Singh, R. T. Bolter, K. R. M. Wheater. M. Md i 
G. W. P. Roberts, E. A .Willis, A. G. Tapster, A. G. Hall, R. G. A. Baudry, D. E. 2 x. 
P.C. E Fields-Clarke, F. A. L. Edwards. D. C. Glen, E. H. Target, J. S. Seth "e 
Russell, C. F. M. N. Ryan, !. M. Heesem, K. I. Loh. R. da S. Maia, D. L. N. Ra), ES i 
Rund!ett. W. I Thatcher, F. W. Shilstone. J. W. Norris, C. H. C. P. Black. S. Pu Bor 
A.G. D. Scott. S. G. Bam, H. Bazeley, H. Coxhead, R. E. Fryer, S. N. Pocock. R. HO. 
N. N. Farrell, F. H. Seabrooke, K. K. Khouw, M. R. Graham, G. L. J. Bonnaud, fy F 
Nicholls, L. G. Freeth, H. E. van Goethem, U. Singh, A. Montes, F. W. A. RR 
Darton, C. B. Osmond, F. H. Hogshaw. G. H. Eisenmann, F. C. Landray. C. B. Girvin, 
J. N. L. de Urgoiti y Somovilla, E. R. Bartrum, R. R. Goni y Germain, B. Troma, 

Electrical Engineering. —R. Burleigh, S. Neville. A. T. Hitch, E. V. Wolff, Won doni 
A. H. Pullan, R. Gray.K. C. Marconi. T. C. C. de Moura, B. M. Gillett. J. G. D. des Rocke! 
S. E. T. Pryce, J. H. D. Sheppard, P. M. Hailey, A. W. Adams, A. Morales, B. S. 5. 


Some notes in regard to courses of instruction at the Univ ersiti 
and Technical Colleges will be found on p, 706. 
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ELECTRICITY SUPPLY IN LONDON. 


—— 


* Asa result of the report by Messrs. Merz and McLellan on the 

uestion of electricity supply in London (see THE ELECTRICIAN, 
Vol. LXXIIL, p. 45, April. 17, 1914), the Special Electricity 
Committee of the London County Council has recently been con- 
sidering this important matter, and has now put forward the 
recommendation that Parliamentary powers should be sought 
to establish a new undertaking and a new authority for the 
purpose of controlling the undertaking's operations. We give 
the essential parts of this report below and refer to the matter 
further in our Editorial Notes. 

LoNDON ELECTRICITY SUPPLY—PROPOSED LEGISLATION. 


Introductory.—We have reported from time to time the action taken 
by us under the reference from the Council of February 20, 1912, to con- 
sider and report on the question of the supply of electricity in London, 
and we now desire to submit a general outline of the conclusions at which 
we have arrived as to the steps which it is desirable should be taken with 
a view to placing the supply of electricity in London on a satisfactory 
basis. The scheme which we propose in due course to bring forward for 
the consideration of the Council will involve the seeking of Parliamentary 
powers, and in view of the admitted urgency of the subject we think that 
the necessary application should be made to Parliament in the session of 
1915. Owing to the late date at which we have been enabled to deter- 
mine as to the action which we should recommend the Council to take 
in the matter, we have not yet had an opportunity of consulting, as we 
should like to do, the various authorities and companies who are affected. 
We are, however, now taking steps with this object, and, in the light of 
the results of the conferences which it is proposed to hold, we hope that 
soon after the summer recess we may be in a position to submit our scheme 
in full detail for adoption by the Council. 

At the outset of our inquiry we thought it desirable to make a thorough 
examination of the arrangements at present obtaining for the supply of 
electricity. In addition to obtaining full information from the Council's 
own oflicers on this aspect of the matter, we also arranged for a series of 
conferences with representatives of the various authorised. distributors 
to discuss with them the possibilities of their several undertakings from 
the various points of view that had a bearing on our inquiry. Experts 
were also consulted and information from foreign countries obtained. 
As the next step in our investigations, we arranged for Messrs. Merz & 
MeLellan to submit a report on the whole subject. This report dealt 
mainly with the technical side of the question. The main point insisted 
upon by them as being essential is that the arrangements wiith regard to 
London electricity supply should be placed on such a basis that London 
might benctit by the great development which has taken place with regard 
to the production and application of electricity for power, lighting and 
domestic purposes, and that, in view of this, every possible step should 
be taken to unify and standardise the arrangements of supply. Having 
regard to the history of this question, to what has taken place in other 
large cities, and to the evidence which we have obtained from experts 
and others in the matter, we have little hesitation in adopting the view 
taken in the report of the experts as to the steps which require to be taken, 
from the technical point of view, as the groundwork of a permanent and 
satisfactory policy of electricity supply. 

The present situation with regard to supply is then dealt with, both as 
regards the number of supply authorities at present in the area, the 
reluctance of the companies to develop their undertakings with the 
possibility of purchase hanging over them, the effect this must have on the 
state of the plant in the event of purchase by the Council, the effect it 
has had in making railway companies build their own stations, and 
generally with the advantages of a unified supply. 

The whole question is a most difficult one, and, with the object of 
removing the obstacles that stand in wav of further progress, we have 
thought it better to base our scheme upon an offer of co-operation with 
the existing undertakings by agreement, rather than upon arrangements 
involving competition with them. We recognise fully the great value of 
the services rendered by these undertakings in the past in building up the 
present system of supply in circumstances of exceptional difficulty. As 
we are advised, provision must be made now with an eve to a rapid and 
large increase in the demand for electricity. We agree with the opinion 
expressed by many experts who have given us the benefit of their advice 
that, although there may still be room for many of the existing under- 
takings to develop considerably on their present sites without loss of 
etheiency, the point will be soon reached, in some cases, indeed, has already 

en passed, beyond which the existing power houses cannot be econo- 
mically enlarged, and it will be necessary, at a very carly date, to make 
further provision, which can hest be done by the concentration of elec- 
tricity production on favourable sites. The varying degrees of success 
attained in the case of existing clectricity undertakings of the metro- 
politan Borough Councils have been dependent in a considerable measure 
upon the conditions obtaining in the different localities served. AS the 
result, many of the Borough Councils have heen enabled to develop their 
undertakings, within the limits of their territory, on very successful 

Inés, and we should deprecate any proposal to bring pressure to bear 
upon them to hand over their stations to the new undert aking which tt 15 
proposed to establish. Our proposals rather contemplate that, par- 
ticularly in the initial stages of any new undertaking, the fullest econo- 


mical use should be made of the existing undertakings so far as it is 
advantageous to do so. We wish to emphasise this point in order to 
make it clear that the proposals which we are submitting are not intended 
to carry with them the wholesale scrapping of existing works. It is an 
essential feature of our scheme that so far as existing undertakings are 
in & position to carry on the work of supply, for which they have been 
established, on satisfactory and economical lines, they shall remain un- 
disturbed, but that the option shall be given to them of taking additional 
power from another source and avoiding further costly extension when 
it is found that it is economical for them to do so, or, if they think it 
desirable to do so. to merge themselves in the new undertaking. The 
actual bringing into operation of the scheme now outlined would depend 
upon the arrangements for bulk supply which it might be possible to 
make with some of the local authorities and companies or for the 
transfer of some of the existing undertakings at the commencement. 


General Outline of Scheme © Technical Busis.— As the result of the most 
careful consideration of the matter, we are of opinion that, from the 
point of view of dealing in the most satisfactory manner with the needs 
of London in regard to the supply of electricity, and with due regard to 
future developments, effect should be given gradually to the technical 
conelusions contained in the report of Messrs. Merz and MeLellan. These 
were as follows; (a) The concentration of generating plant on sites down 
the river is the correct policy to begin with, both on technical and com- 
mercial grounds, deferring the question of generating part of the energy 
at the coaltields or elsewhere until both the load and the load factor have 
grown. (6) In order to carry out this policy with the minimum waste of 
capital, a high voltage three-phase primary distribution system at 50 
cycles per second should be standardised for London as soon as possible. 
In this connection a standard primary voltage should be at once adopted 
for all new high-pressure mains. (c) If electricity is to be supplied for 
power and general domestic use at the lowest possible price, it is also 
necessary, both for economical and other rcasons, that the existing low- 
pressure distribution networks should, as a rule, not be extended, but be- 
supplemented by a new three-phase network. (d) The most satisfactory 
and economical method of achieving these results is the establishment of a 
new undertaking with such powers as will enable it gradually to concen- 
trate production, standardise distribution and bring about the amalgama- 
tion of all the various undertakings. We accordingly propose that a new 
undertaking should be established which shall graduallv centralise the 
production and unify the distribution of electricity in Greater London 
and ultimately absorb all the existing undertakings in the area. We 
may add that special attention has been given, in the preparation of our 
scheme. to the question of security of supply against breakdown, war or 
industrial disturbances, and the arrangements made under this head 
have been considered by us in some detail. i 

Area of Supply.—In the report of Messrs. Merz and McLellan the view 
is expressed that the most satisfactory scheme which could be adopted 
for the unification of supply, on the lines recommended, should provide 
for the adoption of an area extending considerably bevond the County of 
London. To deal with the area of the county alone would not, we feel, 
settle the problem which has to be solved. We think, therefore, that the 
area should include the County of London and such of the districts 
adjacent thereto as together form, from the geographical and engineering 
points of view, the most appropriate field of supply, and that this should 
be dealt with as a whole, in order to secure the proper development of 
clectricity supply so far as regards the commercial and general econo- 
mical development of the metropolitan area. This is in accordance with 
the decisions of the various Parliamentary Committees which have con- 
sidered the matter and with the Council's previous schemes. A map 
oe the area to be dealt with is being sent to each member of the 

ouncil, 


New Authority.—The question of the authority to be set up to deal with 
electricity supply over an area of this character is a matter of considerable. 
difficulty. Owing to the extension of the area of supply bevond the 
County of London, the London County Council could scarcely claim 
to be the sole authority. We feel that it is not necessary to labour this 
point. For one thing, it is proposed not only to include portions of the 
areas of five other counties and three county boroughs (including East 
Ham, which will shortly become a county borough) with the area of the- 
county, but also to associate the Councils of such areas in responsibility, 
financial and otherwise, for the scheme. It would seem impracticable to 
do this and yet exclude them from any share in the direction of the 
undertaking. Again, our scheme contemplates the transfer to the new 
undertaking the existing powers of purchase, both in the County of 
London and in the areas of the local authorities outside the County of 
London. It would, we feel, be very difticult to confer this power, which 
forms an essential part of any scheme for the satisfactory unification of 
electricity supply, on the Council and to ignore the position of the 
authorities outside London in the matter. We think that it would be 
undesirable that the new authority should be so constituted as to be 
unwieldy or complex in character. We have grounds for thinking that 
there would be great. difficulty in inducing Parliament. to accept the 
principle of an authority framed on similar lines, for instance, to the Port 
of London Authority or the Metropolitan Water Board. In this con- 
nection we have had our attention drawn to the fact that machinery is 
provided by sec. 81 of the Local Government Act, 18S, for setting up a 
body which might, with certain modifications, conveniently deal with the 
matter, The section in question provides that any county council or 
councils may, from time to time, join in appointing, out of their respective 
bodies, a joint committee for any purpose in respect of which they are 
jointly interested, and may delegate to such committee, from time to 
time, any power which such council or councils might exercise for the 


— = 


fg n e e, n map ill 
=i s "ES 


— me —— à — a — —— 


-= — 


684 


THE ELECTRICIAN, JULY 31, 1914. 


purpose for which the committee is appointed. There are certain limita- 
tions in this section upon the powers of any joint committee established 
thereunder, which would be inconsistent with the general tenor of the 
scheme which we submit, but we are inclined to the view that the line of 
least resistance would be secured by constituting an authority somewhat 
on the lines of such a committee, subject to the authority having the 
necessary increased statutory powers which would enable it to carry out 
the duties allotted to it under our proposals. We think that it will pro- 


bably be convenient to establish an authority which should contain re- . 


picsentatives of the London County Council and the five other county 
councils and the three county boroughs concerned. We are now taking 
steps with a view to consulting the councils concerned with regard to this 
matter, and we shall be in a better position to deal with the question of 


the exact constitution of the new authority when we bring up our precise 
proposals after the summer recess. 


Ownership and Working of New Undertaking.—We have given very 
careful consideration to the steps which should be taken with a view to the 
establishment on practical lines of an undertaking for the purpose of 
carrying out the scheme of unification and development outlined above. 
As one of the principal objectives we have had before us has been to put 
forward a scheme which might have a reasonable prospect of obtaining 
Parliamentary sanction, we were bound to realise that the difficulties 
in the way of a scheme providing either for complete municipal or com- 
plete company control were, in face of the situation as it exists to-day, 
almost insuperable. We have, after very careful examination of the 
methods in force for dealing with the same problem in other large cities, 
adopted as a principle of our scheme that the machinery to be set up with 
the object of bringing the new undertaking into existence should provide 
for a combination of municipal control and private operation. 

As regards the exact relations which should obtain with respect to such 
combination, we have considered a number of courses which might be 
adopted. On the whole, we are of opinion that the efficient and profitable 
working of the undertaking in the interests of all concerned will be most 
effectively secured by the adoption of the fourth alternative, which pro- 
vides that an arrangement might be made under which the capital 
required should be provided in definite proportions by the authority and 
a company, the company to have possession of the whole of the under- 
taking (including any undertakings acquired) for a definite period, subject 
to full powers of control and supervision by the authority. Under this 
arrangement we should propose that the authority should advance, by 
way of loan, two-thirds of the capital required for fresh works. The 
remaining one-third of such capital would be found by the company. As 
regards the capital involved in the tiansfer of existing undertakings, we 
suggest that the whole of the money required for this purpose should be 
provided by the authority. It is proposed that the whole undertaking 
should vest in the company during the period of the contract. The 
authority would be empowered to resume possession of the undertaking 
at the end of the term of the contact on payment to the company of a 
sum equal to the capital porvided by it for the purposes thereof. The 
authority would also be empowered to resume possession of the under- 
taking, and to do all necessary things in connection therewith, in the 
event of the company failing to fulfil its statutory and contract obliga- 
tions. This arrangement provides for complete ultimate ownership by 
the authority, while it avoids many of the disadvantages which would 
attach to immediate possession, whether partial or complete. It is pro- 
posed that the new undertaking shall be established and worked by a 
company to be constituted by statute, subject to effective powers of 
control being exercised by the authority. It is essential for the success 
of our scheme that an area of supply shall be available at the outset. 
We think that perhaps the best method of securing this would be that the 
operating company should at the outset have obtained control over a 
number of the existing undertakings. Failing a sufficient number of 
existing companies coming forward, it may be necessary to consider 
proposals by other bodies. 

Technical Committee.—In view of the amount of money involved, and 
the important nature of the financial assistance to be given out of public 
funds, it is important to take the most careful steps to ensure that the 
public control should be close and continuous. We realise that while 
such control should be of wide extent, it is essential to the successful 
establishment and working of the undertaking that this control should 
not have the effect of unduly hampering the company in its work. For 
the success of the far-reaching scheme which we are now putting forward, 
continuity of organisation, management and policy are of very great 
importance once the broad lines of action are determined, For these 
reasons it appears to us that. from the point of view both of the autho- 
ritv and the company, it would be of great advantage to have an inter- 
mediate body consisting of à small number of engineering and financial 
experts who would be permanently appointed and paid for their services. 
Such a technical committee as this would, under the direction of the 
authorit y, act generally for it in executive matters, particularly as regards 
considering and advising upon technical questions arising. If such a 
committee were established, we suggest that it might be entrusted with 
the following duties : («) Generally to consider and report to the autho- 
rity on all matters connected with the establishment and working of the 
new undertaking on which the decision of the authority is required, and 

in particular (.) to approve designs, plans and systems of generation. 
distribution orsupply, either for the purposes of the new or existing under- 
takings; (ii) to approve from the te^hnical point of view all arrangements 
for the purchase of existing electricity undertakings; (iii.) to approve 
contracts by the company for the purchase of materials, erection of 
buildings, purchase of sites and other purposes; (iv.) to approve con- 
tracts for the purchase or sale of energy in bulk; (v.) To approve 


arrangements made by the company for repairs and maintenance 
(b) To exercise. on behalf of the authority, such powers vested in the 
authority under the scheme as may be deemed desirable. 


Detailed. Arrangements for Operation of New Undertaking.—In addition 
to the main features of our scheme outlined above for the establishment 
of the proposed new undertaking, we submit the following summary of 
certain other arrangements which are suggested in connection with the 
operation of the undertaking. The powers to be conferred upon the new 
authority, and to be exercised wholly or partially by the operating com- 
pany, under delegated powers (subject, of course. to proper control), 
would include, inter alia, (a) the acquisition of certain scheduled sites 
for generating stations, and (5) the erection and equipment of generating 
Stations, the abstraction of water from the river, the breaking up of 
streets, the laving of mains, the construction of tunnels under the river 
and certain streets, and generally all necessary things in connection with 
the establishment and operation of the undertaking. The powers of 
supply of the undertaking would include the following: (a) The supply 
of electricity to authorised distributors; (b) the supply of electricity to 
consumers under the powers of any undertaking taken over; (c) the 
supply of electricity for railways and certain power purposes within the 
area, regard being had in respect of the latter to the existing powers of 
authorised distributors; (d) the supply of electricity for any purposes 
(i.) in the district of an authorised distributor with the consent of such 
distributor, (ii. in any district where no authorised distributor exists. 
There would be an obligation on the new undertaking to supply, subject 
to conditions. In pursuance of the before-mentioned arrangements, the 
scheme will give the necessary power to the authority to enter into a 
contract with & company for the construction of all necessary works, 
whether of generation or distribution, and for the operation of the new 
and of existing undertakings acquired, for, say 50 years. It is suggested 
that the authority should exercise the undermentioned important powers 
of control: (1) Approval of all proposals by the company involving 
capital expenditure. (2) Approval of the nature of the capital raised 
by the company and of the terms on which such capital is raised. (3) 
Approval, during the last 10 years of the contract, of all agreements 
and contracts entered into by the company. (4) A scale of maximum 
charges by the company for energy supplied would be prescribed in the 
bill. Such maximum prices to be revised by the Board of Trade from 
time to time upon the application of either the authority or the company. 
The rebate (if any) to consumers to be fixed yearly. (5) Powers to take 
action for the protection of the interests of retail and bulk consumers. 
(6) The general powers relating toelectricity supply would be transferred 
to the authority, with certain necessary exceptions. (7) An auditor to 
be appointed by the authority to audit each year, with an auditor 
appointed by the company, the accounts of the company. We suggest 
that power should be sought to provide for the transfer to the new 
authority of existing powers of compulsory purchase, and also power to 
acquire by agreement or take on lease the undertakings of any company 
or companies or any local authority or authorities in the area, to merge 
such undertakings in the main undertaking, and to exercise all existing 
powers in connection therewith. It would be proposed to include in the 
bill any necessary powers to provide for the compensation of those who 
might lose their office through the transfer of such undertakings. 

We propose that the scheme should provide for the undermentioned 
arrangements governing generally the relations to beset up between the 
new undertaking and existing undertakers with a view to securing as far 
as possible that degree of continuous co-operation and interworking which 
is so important from the point of view of any scheme of ultimate unifica- 
tion: (1) Power to the authority to advance money to existing under- 
takings to enable them to take bulk supply, lay down standard networks. 
&c., subject to adequate guarantees. (2) Approval of the authority to 
be obtained to the erection of any new generating stations, the extension 
of existing stations, or distribution network, subject to appeal to the Board 
of Trade. (3) Local authorities who are authorised distributors in the 
area of supply to be required to take from the new undertaking any 
additional power required by them if it can be shown to the satisfaction 
of the Board of Trade that it would be more profitable for them to do 30 
than to extend their own plant. Extensions of generating stati^ns oF 
distributing networks allowed by the Board of Trade shall, as far as the 
Board considers practicable, be carried out in conformity with the 
standard system of supply. (4) The attitude of the authority or the 
Board of Trade, as the case may be, in regard to proposed extensions by 
local authorities to be taken into account in connection with the con- 
sideration by the respective loan sanctioning authorities of applications 
for loans for the extensions, and opportunity to be given to the authority 
to state its views before a loan is granted. (5) Approval by the autho- 
rity of all agreements between the company and authorised undertakers, 
and, subject to appeal to the Board of Trade, of agreements between one 
authorised undertaker and another, affecting the sale, lease or working of 
undertakings or generating stations, or portions thereof, or the give 
or taking of a supply of electricity. 

We propose that the scheme should provide for the undermentioned 
arrangements in respect of finance, in addition to those already referred 
to: (1) The authority to be empowered to raise money for all or any of 
the purposes of the undertaking by the issue of electricity stock, or other 
means, upon the security of the new undertaking, and of the rates of 
the various distriets represented or otherwise. (2) Bodies represented 
on the authority to be empowered to accept financial re:» nsibility ior 
the London electricity stock or other security or stock created for pro 
viding funds for the new undertaking, apart from those for which the 
company is responsible, and for defraying the expenses of the authority 
so far asthe same are not otherwise provided for. (3) The company to be 
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empowered to raise capital; and to raise temporary loans in connection 
with the working of the undertaking. The company would not have any 
power to charge the assets of the undertaking. (4) The authority to be 
empowered to pay in electricity stock for stations, undertakings and 
plant ; and the company to be empowered to pay in shares for like pur- 
poses. (5) A sinking fund to be established, to be vested in the autho- 
rity, upon the basis of the capital expenditure in connection with the 
undertaking being written off in the undermentioned periods : Land and 
engineering works, 60 years; cables, 40 years; power stations and sub- 
stations, with all plant therein, 25 years ; service lines, 12 years ; interest 
paid out of capital, 30 years; and purchase of existing undertakings, 
30 years. (6) À reserve fund to be established and the approval of the 
authority to be required to the arrangements with regard to the utilisa- 
tion thereof. (7) Power to deal as follows with the net revenue from the 

undertaking : (i.) The payment of interest at an assumed rate of 4 per | 
cent. per annum on the proportion of capital found by the authority ; 
(ii.) the provision of a sinking fund, to be owned by the authority, at the 
rate of about 2 per cent. per annum on the whole of the capital of the 
undertaking ; (iii.) the payment of interest on the capital found by the 
company, assumed at the rate of 4 per cent. per annum ; (iv.) the forma- 
tion of a reserve fund calculated at 3 per cent. per annum on the whole 
of the capital of the undertaking ; (v.) the surplus profits over and above 
the deductions for interest, sinking fund and provision for reserve, already 
referred to, would be divided equally between the authority and the com- 
pany until the company receives a share sufficient to pay a further 4 per 
cent. interest upon its capital expenditure, making in all a return of 8 per 
cent. interest to the company. Any further profits would, as regards 
75 per cent., be utilised in giving a rebate on the prices charged to con- 
sumers, and the remaining 25 per cent. would be divided equally between 
the authority and the company. (8) The authority to be empowered 
to utilise the profits received from the undertaking in excess of the capital 
charges on the money raised for the purposes of the undertaking and 
the establishment expenses of the authority not otherwise provided for, 
the relief of rates in the areas represented on the authority, or for such 
other purposes connected with the undertaking as maybe deemed desirable. 


Conclusion.—In conclusion we feel it incumbent upon us to emphasise 
as the result of our investigations the importance of the bearing which an 
efficient and cheap supply of electricity must have upon future industrial 
and commercial development in the London area. Our scheme, as now 
outlined, differs from previous proposals in three important respects : 
(i) It represents a combination of municipal and private enterprise 
designed to ensure full control by, and an adequate share of profita to, 
the publie, with the flexibility and commercial enterprise of company 
management. The best features of both systems of working will thus, 
it is hoped, be secured. Moreover, under the arrangements contemplated 
it is hoped that the services will be secured in the working of the new 
undertaking of those who have wide experience of the electrical industry 
and of the peculiar conditions obtaining in the area dealt with.  (ii.) 
Our scheme involves the co-operation of the authorities in outer London 
with the London County Council, and in view of the importance of the 
outside area to a thoroughly satisfactory scheme of supply we regard this 
as & very important point. (iii) No compulsory purchase of existing 
undertakings will be entailed, and interference with existing under- 
takings will be reduced to a minimum. The keynote of the whole pro- 
posal is that it is an offer to the existing undertakings of a means of 
Increasing the efficiency of their present undertakings, or, if they prefer 
it, an offer of a means of handing over their complete undertakings, upon 
terms to be agreed, to a central authority. Under the scheme put for- 
ward no immediate or drastic '' scrapping " of existing capital is con- 
templated, but a great increase in consumption and a reduction in the 
selling price will be effected at an early date. The date and extent of 
this reduction will depend upon the rate at which the existing under- 
takings realise the advantages offered to them and come into line with 


the central authority. 


RECENT EXTENSIONS AT THE NEWPORT (MON.) 
GENERATING STATION. | 


INTRODUCTION. 


The extensions recently completed at the East power station and 
Llanarth-street stations are the largest yet made to the Newport 
(Mon.) electricity undertaking. and are the first results of a very full 
report prepared by the Borough Electrical Engineer on the under- 
taking some little while after his appointment in 1912. The scheme 
embraced in the report was divided into two parts, but it was decided 
bv the Council only to proceed in the first place with the extensions 
to plant. This first extension was an addition to the generating 
plant at the East power station and an addition to the converting 
plant at the Llanarth-street station. The second scheme dealt with 
the lowering of the frequency of the single-phase supply. At the 
present time there is a single-phase supply at 2.000 volts and a fre- 
quency of 87-5, while the three-phase supply is at 6,000 volts and a 
frequency of 50. The existing single-phase supply is part of the 
original scheme put down in 1895, and consists for the most part of 
high-tension feeders with transformers on consumers’ premises. dt 
is hoped at an early date to proceed with this second scheme, and 
eventually to supply the single-phase alternating consumers direct 
off the three-phase mains through static transformers, With regard 


685 


to the extension of plant, it was considered desirable not to extend 
the existing buildings ; but owing to the congested condition of the 
works it was extremely difficult to design an economical and efficient 
scheme for an extension to the existing works. It was found, how- 
ever, by careful rearrangement of the plant that sufficient room 
could be made to instal a 3,000 kw. turbo-alternator, together with 
the necessary auxiliaries. The order for this plant was placed with 
the A.E.G. Electric Co. in June, 1913, and, as early delivery was 
absolutely essential, the company guaranteed delivery, erection and 
running in 26 weeks. 
TURBINE. 

The new plant consist of a 3,000 kw. turbo-alternator running at 
3,000 revs. per min., and generating three-phase current at 6,000 
volts and a frequency of 50. "There are at the present time very 
few machines of so high a capacity running at this speed in this 
country ; but after inspection of similar and larger plants on the 
Continent running at this speed Mr. Nichols Moore, the borough 
electrical enginneer, had no hesitation in recommending its employ- 
ment. From the results obtained Mr. Moore considers that the 
development of these high-speed sets for medium outputs has been 
carried out without sacrificing reliability of operation in any way. 
In order to make doubly sure, it is the fundamental practice of the 
Allgemeine Elektricitats Gesellschaft to subject all the rotating parts 
of their turbo-generators to a 50 per cent. excess speed test for half 


Fie. 1.—A.E.G. 3,000 kw. TURBO-ALTERNATOR, SHOWING GOVERNOR 
AND CONTROL GEAR. 


an hour, and the Newport set was subjected to this test, with per- 
fectly satisfactory results. The turbine is of the Curtis horizontal 
type with automatic governing at all loads. The speed can also be 
controlled electrically from the switch galleries. It has, in accor- 
dance with the company's standard design, only three bearings. 
The automatic nozzle regulation has the effect of securing the highest 
economy over a very wide range of load. By allowing the governor 
automatically to adjust the quantity of steam emitted through the 
nozzles the disadvantage of employing throttled steam is entirely 
avoided. Oil pressure control is adopted. The opening of the nozzles 
is effected by means of oil pressure supplied through a relay valve 
under the control of the main governor, which is driven direct off the 
main shaft. A general view of the new set is given in Fig. 2, while 
the governing gear is shown in Fig. 1l. The general lav-out of the 
extension is shown in Fig. 3. i 
ALTERNATOR, 

The alternator is of the usual A.E.G. type and is very liberal in 
design. It is coupled direct to the turbine by a rigid coupling 
contrary to usual English practice. The exciter is at the outer end, 
coupled direct to the main shaft, but has no outboard bearing. 
Ventilation is provided by means of powerful fans fixed at either end 
of the rotor, the hot air being dis harged down through the centre 
into the outgoing air ducts. The low temperature rise on test us 
remarkable, and was far below the guaranteed figures. "This dissi 


———— — L— -— e 


686 THE ELECTRICIAN, JULY 31, 1914. 


ample overload capacity, which is a great consideration. The 


running at 1,500 revs. per min., direct coupled to a shaft on which. 
maximum load obtained on the machine under test was 4,113 kw. | are mounted the circulating and air pumps. "This makes a most 
for one hour, and even at this load the temperature rise was much 


compact arrangement, the whole pumping set being placed on one 
below the guaranteed figure. bedplate. The necessary diffuser, tank, &c.. is placed below, sunk 
in the concrete raft of the foundations. 
STEAM CONSUMPTION. 


The force pump is com- 

bined with the air pump, and lifts the condenser to a height of 53 ft. 
The steam consumption ascertained at the official tests on site | to the feed tanks, which are situated on the boiler-house roof. No 
came out slightly below the guaranteed figures. What is particularly | difficulty, however, has been found in the arrangement, and so far 
satisfactory with regard to the steam consumption is the flatness | it has worked with perfect satisfaction. 

One particular point of interest in connection 
with the steam-driven condensing plant is the 
automatic change-over valve. This apparatus 
was designed to overcome the difficulty of con- 
trolling the speed of the main turbine at low 
loads. 

Formerly the exhaust from the auxiliary 
turbine was admitted to the main turbine 
through a quick-closing stop valve mechanically 
coupled to the automatic emergency gear on the 
main stop valve; but by this arrangement the 
exhaust steam from the auxiliary turbine was 
not under the control of the governor in any way, 
and at low loads would often be sufficient to give 
rise to hunting, and might even become a source 
of danger to the main turbine in the event of the 
load being suddenly thrown off. The automatic 
change-over valve overcomes all these difficulties, 
and it has been placed in the exhaust pipe 
between the auxiliary turbine and the main 
turbine, and is provided with a connection 


to the condenser. The valve is controlled by 

| the pressure which exists in the main turbine 

Fie. 2.—A.E.G. 3,000 xw. TURBO-ALTERNATOR, SHOWING 1,500 Kw. G.E.C. TURBO- casing. This pressure varies with the load, 
ALTERNATOR IN BACKGROUND. 


and the valve is so arranged that on a pre- 
| determined fall of pressure taking place the 
of the curve between quarter and 25 per cent. overload. This is well | exhaust steam of the auxiliary turbine is cut off from the 
illustrated in Fig. 4. Such a flat steam consumption curve is of great | main turbine and passed into the condenser. Besides improving 
advantage where owing to a favourable price it was advisable to | the general governing of the main turbine, this arrangement is 
purchase a somewhat larger machine than is really necessary for | a source of economy in that the auxiliary turbine can work 
immediate requirements. The figures given are those obtained after | condensing under conditions which otherwise would necessitate 
all corrections have been made for steam pressure, superheat and | atmospheric working. It also has the advantage that the condensate 
cooling water temperature, the guarantees being based on cooling | from the auxiliary turbine is saved. On the turbine floor level a well 
water temperature and not on vacuum. Considering that the | has been arranged, so that a ful! view of the condensing plant may be 
superheat temperature was only 100°F., and the steam pressure at ` obtained at any time from the top galleries. Staircases are also 
the stop valve 162 Ib. per square inch, the con- 

sumptions are certainly very satisfactory. 


ERECTION AND AUXILIARY PLANT. 


Q 


The foundation work of the turbine is of 
‘particular interest. Before the new plant could 
be installed an existing 300 kw. set had to be 
removed to another position in the power house, 
for which foundations had first to be provided, 
and then its existing foundations removed to 
‘make room for the foundations of the 3,000 kw. 
turbo-alternator. These latter foundations are 
particularly massive in construction, although in 
their completed state little can be seen of the 
actual constructional work. They consist of two 
main blocks resting on a concrete raft 6 ft. deep. 
. These main blocks are laced together by a large 
number of 24 in. and 20 in. girders of heavy 
section, these again being laced together by cross 
girders riveted and bolted in position. There 
is no actual physical junction with the existing 
foundations of the 1.500 kw. turbo-alternator 
foundations, nor with the foundations of the 
adjacent 500 kw. cross-compound reciprocating 
set. The approximate total weight of concrete 
in the new foundations is 300 tcns, the total 
weight of the girders used being 12 tons. The 
great care and expense invelved in these founda- 
tions has been fully justified by results, for there 
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| — PLANT REARRANGED SHADED THUS LW 
is not the slightest suggestion of vibration on the 
Due DE UR ius : ne Fic. 3.—PLAN SHOWING GENERAL ARRANGEMENT OF PLANT. 
foundation work was carried our by the Cor- 


poration staff. | E 

The condensing plant is of the A. E.G. standard type. The main 
condenser body is placed between the two pillars supporting the 
turbine, with a 72 in. exhaust valve between the main turbine exhaust m 
and the condenser. Beyond the condenser body at the alternator | À small auxiliary steam-turbine-driven oil pump is also provided 
end is placed the air chamber, from which is drawn the cooling air | for cireulating the oil when first putting the turbine on load. €, Once 
for the alternator, The condenser is driven by a small turbine | the speed of the main turbine is high énough to give fnll oi) pressure 


provided from each gallery down into the basement, and the whole 


arrangement is such that one man can easily look after the entire 
plant. 
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from its own pump the small auxiliary turbine is shut down. Thus | interesting little details in connection with the switchgear which 


it will be seen that the whole of the auxiliary plant is independent of 
any outside electrical supply whatever. The water supplying the 
oil coolers is drawn from the circulating water inlet, the town supply 
only being kept as a stand-by. "The main valves on the circulating 
water inlet and outlet are also placed in the most convenient position 
for operating from the various galleries. Everything, in fact, has been 
done to minimise the amount of labour required in attendance and to 
facilitate rapidity of operation. A large number of special recording 
instruments of the Fournier type have been installed, and there is a 
special indicating alarm thermometer fixed to the oil supply which 


cannot be described in this article. 


NEw DIRECT-CURRENT PLANT. 


The other extension carried out at the same time consisted of & 
600 kw. direct-curren: generator, manufactured by the Lancashire 
Dynamo & Motor Co. (Fig. 5). This machine has been coupled as an 
extension to an existing 700 kw. three-phase to single-phase motor- 
generator. The latter machine was installed for supplying the 
single-phase lighting. However, for a greater portion of the year this 
machine cannot be loaded up to anything like its full capacity during, 


operates as soon as the oil temperature reaches a predetermined | the daytime, and in order to provide additional load for the turbo- 


—HH-HHHSHHHH-HHHHHHHPHHH 


17 HAHAA T A 


EE 
ae 
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Pressure= 162 lb. per sq. in. Superheat— 100?F. Cooling Water Inlet 
maximum. This connects directly with the switchboard, so that the 
engineer-in-charge is acquainted with any undue rise in the tem- 
perature of the bearings. 

A wet air filter (Fig. 6) has been installed, manufactured by the 
Sturtevant Engineering Co., of 30,000 cubic ft. capacity. The air 
chamber under the alternator already referred to is of very elaborate 
design and construction, necessitated by the arrangement of the air 
passages in the alternator, which requires that the hot air shall be 
discharged down through the centre into the ducts, which pass 
throgh the cool air inlet chamber. i 


SWITCHGEAR. 


The switchgear for controlling the 3,0C0 kw. turbo-alternator con- 
sists of stoneware cubicles for all extra high-tension work, and these 
have been erected in a specially constructed 
fireproof switch-house, which has been put up as 
an annexe to the main switch galleries. This 
portion of the work wascarried out by Mr. R. W. 
Moon to the designs and specifications of Mr. 
C. F. Ward, the borough architect, who arranged 
the building to suit the requirements of the 
borough electrical engineer. The whole of the 
extra high-tension switchgear controlling the plant 
was supplied by Messrs. Bertram Thomas. The 
various parts are separated in independent cubi- 
cles, the transformers also being isolated in a 
separate chamber. and in the event of a trans- 
former breaking down it can be isolated without 
interruption to the supply. This is of particular 
advantage, and is a considerable improvement 
on the earlier types of cubicle arrangements. The 
oil switches are of B.T.H. manufacture, with 
solenoid operation of very ample design, and 
have a rupturing capacity of 20,000 kw. Whilst 
providing switchgear for the new plant advantage 
was taken of the opportunity to modernise the 
switchgear for the existing 1,500 kw. turbo- 
alternator, and a complete duplicate gear has 
been erected, all apparatus being interchange- 
able with the 3,000 kw. switchgear. The oil 
switch for this machine is of ithe same capacity 
a8 the 3,000 kw., it being considered inadvisable 
to put in a smaller switch. The actual operation 
of the switchgear is carried out on the switch- 
board gallery by means of a low-tension control 
panel, B.T. H. push button switches being used. In the switch room 
has also been installed the main field rheostat for the alternator, which 
is again [operated from the control panel by means of a small motor 
fixed above the rheostat, the starting switch for the same being placed 
on the control panel Indicating lamps are arranged, and as the 
contact arm of the rheostat travels over the stops alternate red 
and green lights are shown, so that the attendant knows precisely 
the number of stops he has travelled over. There are many other | 
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1,500 2,C00 2,500 3,000 3,500 4, 
Kilowatts. 
Fic. 4.—STEAM CONSUMPTION TESTS TAKEN ON A.E.G. 3,000 xw. TURBO-ALTERNATOR. 


alternator, and make it possible to shut dowm 
some of the old plant, it was decided to instal a- 
new machine, so that during the daytime the 700° 
kw. three-phase motor driving the 600 kw. direct- 
current generator provided energy for direct- 
current lighting and power pusposes As the 
single-phase load increases towards evening some 
of the direct-current load is eased off and the 
single-phase load taken upas required. Although 
somewhat unusual, Mr. Nichols Moore informs: 
us that the arrangement has fully justified. itself. 
There was some little doubt as to whether a 
combined machine would run satisfactorily 
owing to the great length and the number of 
bearings necessary. All these difficulties, however, 
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Temp.= 75°F. 

machine never gives the slightest trouble and is 
perfectly free from vibration. It may be mentioned that it was 
further arranged that there should be no direct connection between 
the existing bedplate and the new bedplate of the 600 kw. generator, 
and the machines are coupled together with a Zodel-Voith coupling 
of ample design. On test this machine was most satisfactory. The 
temperature rises were below guarantees and absolutely sparkless 
running. The peripheral speed of the commutator is high, the 
revolutions of the machine being 750 per minute. The whole arrange- 
ment is very flexible and its economy extremely high. It has been 
so arranged that the machine can, if necessary, run as a motor driving 
the three-phase to single-phase motor-generator. By this means it 
is possible to obtain a single-phase supply from the direct current, or, 
alternatively, to provide a three-phase extra high-tension supply to 

| the main ’bus bars. 


Fic. 5.—VIEW oF 600 Kw. D.C. GENERATOR COUPLED TO EXISTING 700 Kw. 3-PHASE- 
SINGLE-PHASE Mo10R-GENERATOR. 


COMPLETION. 

The rapidity with which the whole of the extensions were carried 
out is rather remarkable considering the large amount of plant which 
had to be removed and re-erected before anything could be done, 
and on top of all these difficulties the official order for the new plant 
had hardly been given before the existing 1,500 kw. alternator burnt 
out, thus depriving the department of a three-phase supply. The 
re- winding occupied several months owing to unforeseen delays, and 
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have been satisfactorily overcome, and the 
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made it extremely difficult to proceed with the extensions. Not- 
withstanding this, the plant was completed and officially placed in 
operation on December 17th, being a total of 169 working days, and 
the completion was such that the tiled floor, hand-railing, &c., were 
all laid down and finished off in every detail. The plant was put on 
load almost without any preliminary running, and has continued to 
run ever since without interruption. The official tests were carried 
out in the latter part of May, and the plant was taken over by the 
Corporation from the date of the official tests. The capital cost per 


Fia. 0.—WET-A1R FILTER. 


kilowatt is remarkably low. Including foundations and switchgear, 
it works out at £1.17s. 6d. per kilowatt, and including condensing 
plant, new building works, &c., the total figure is £2.15s. 6d, 

We have to thank Mr. Nichols Moore, borough electrical engineer, 
for giving us facilities for describing this interesting plant. 


INSTANTANEOUS VALUES OF THE ILLUMINATION 
FROM ALTERNATE CURRENT ARCS.* 


BY DR. JOHANN SALHULKA. 


Some years ago the author described a method by which it was 
possible to determine the instantaneous values of the illumination 
from incandescent lamps fed with alternate current. A Joubert 
contact-disc was used, and the lamp itself formed one arm of a 
Wheatstone bridge, being supplied with such a voltage that it gave 
its normal illumination. The resistance of the lamp could, therefore, 
be determined for each instant, and also the corresponding current 
and voltage. Then by supplying the lamp on other tests with 
direct- current at different voltages, it was possible to determine the 
illumination which corresponded to the different resistances, and in 
this way it led to the construction of what may be called hysteresis 
curves, showing the way in which the illumination lags in phase 
behind the current. This method is not directly available for the 
examination of alternate-current arcs, because the resistance is à 
very variable quantity. Thus. if on alternate current the arc ap- 
pears to have a given resistance, the instantaneous illumination cannot 
be found by applying a direct-current voltage, which appears to give 
the same resistance. The author, however, indicated methods by 
which alternate-current arcs could be dealt with, one of which con- 
sisted in screening the photometer periodically. This method has 
lately been worked out with the assistance of Dr. Karl Haubner in 
the Polytechnic at Vienna, and a compact piece of mechanism has 
been devised (of which photographs are given together with a general 
description in the original article), so that by means of a small syn- 
chronous motor the required rotations are produced and all the 
readings are capable of being taken without any difficulty. For the 
present purpose it is unnecessary to describe the precise construction 
of the apparatus, and we can, therefore, proceed at once to consider 
the results which are given by the figures. 

The carbons were arranged so that the one was immediately 
above the other ; they were 10 mm. in diameter, and of the cored 
type. containing suitable salts for the production of flame arcs. 
‘There was an adjustment. worked by hand, so that the voltage was 
maintained at 35, the current varying between 12-8 and 13 amperes. 


- SEV of an article in the “ Elektrotechnik und Maschinenbau," 
Heft 1, 1914, p. 1. | 


! direction inclined to 


The periodicity was 42. The standard lamp was of the carbon 
incandescent type; it was supplied with continuous current at 105 
volts, and gave a light of 46-24 c.p. The illumination of the arc was 
measured in two directions; firstly, in a downward direction, 
making an angle of 45 deg. with the vertical, and, secondly, in a 
horizontal direction. In the first case the distance of the arc from 
the plaster of Paris screen was 2 metres, and in the second it was 
3 metres. Figs. 1 and 2 show the results. The readings give 
tolerably regular curves, and all the readings are shown by isolated 
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Fic. l.—Suowivc THE RELATION BETWEEN CANDLE-POWER AND 
CURRENT IN AN ALTERNATE-CURRENT ARC. 


The upper curve relates to the illumination in a direction making an 
angle of 45 deg. with the horizontal ; the lower curve gives the horizontal 
illumination. The abscisse represent the current in amperes, and the 
ordinates give the light in Hefner candle- power. 


points. The irregularities are doubtless due to various unavoid- 
able conditions, and notably to some slight want of homogeneity 1n 
the mixing of the materials out of which the carbons were con- 
structed. In Fig. 1 the abscisse are the instantaneous values of the 
current in amperes, and the ordinates are the corresponding values 
of the illumination in Hefner candle-power. When the currents are 
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Fic, 2.—SHOWING THE RELATION BETWEEN THE CURRENT AND THE 
PHASE OF THE ILLUMINATION, 


The letters on the curves correspond to the similar letters on the 
curves in Fig. 1. 


reckoned on the right-hand side of the origin, this shows that the 
upper carbon was positive, and when on the left, the upper carbon 
was the negative. The upper curve gives the illumination in a 

the horizontal at an angle of 45 deg. ; the lower 
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curve gives the illumination in a horizontal direction. The cyclic For the system of measurement I have adopted a system ~ Pp 
direction is shown by the arrows. In Fig. 2 the currents are shown | tion about an axis, thus giving the greatest sensibility to o > : 
as ordinates, and the abscisse are the various phases of a cycle. The | capacity as small as possible. I employ si mply a single fixed quac en 
two curves are, as before, those corresponding to the two directions | to carry the electric charge, all moving parts being permanently 
in which the measurements were taken. connected to earth and never carrying any charge. As the con- 

From the upper curve in Fig. 1 the following conclusions may be | trolling force I employ a very fine spiral spring which V n udo: de 
drawn. When the current passes through its zero value, and the | much more constant and certain than the torsion of a wire, anc J 1 
per.od begins in which the upper carbon is the positive electrode, the | every case a more practical method to employ Nerd it 18 i 
illumination is 330 c.p., as shown by the point B on the curve. | cumbersome. By successive reductions in weight of t Me 
When the current has its maximum value of 16-6 amperes at the | parts I have been able to make a pivoted movement weighing only 
point C, the candle-power is 1,100. When the current now begins | 0:002 gm. 
to decrease, the illumination still rises till it reaches a value of Description.—The apparatus contains only a single quadrant 
1,230 c.p., and then sinks. When the current passes through its (Figs. 1 and 2) consisting of a pair of sectors (S), carefully insulated. 
zero value, the illumination is 460 c.p. When the current becomes | A bridge, PP, holding the tiny axis X between two rubies. This 
negative, and the upper carbon becomes the negative electrode, the | axis carries at its centre a needle I of a total length of about 55 mm., 
illumination falls gradually to 390 c.p., and then gradually rises again | and which has a circular vane at one end, tho other being straight 
to 470 c.p., this point corresponding almost exactly with the maxi- | and pointed. A flat spiral spring fixed on the axis X serves as the 
mum of the negative current, as shown at the points a and A. While | controlling force. In the position of rest the needle is only slightly 
the current now decreases to its zero value again, the light also falls 
to 330 c.p., and reaches the point at which the cycle began. The 
maximum illumination, when the upper carbon is positive, is natur- 
ally much greater than when it is negative. The maximum and 
minimum illuminations are to one another in the ratio of 4 to 1. The 
maximum illumination occurs very slightly.after thc maximum cur- 
rent with a positive upper carbon, and this slight phase-displacement 
is to be attributed to the good conductivity of the gases. The maxi- 
mum illumination, which takes place during the negative half, has 
practically no phase-displacement ; this is probably due to the power- 
ful light emitted from the lower carbon and reflected from the upper 
one. In some of the experiments the two branches of the curve were 
found to cross on another on the left-hand side of the origin, as is 
indeed seen in the lower curve in Fig. 1. 


It may be of interest to compare these results with those obtained 
with a tungsten lamp on alternate current. Without reproducing 
the curve, it mıy be said that the tungsten curve is somewhat of the 
shape of a figure of 8. In a particular case, the test was carried out 
on a lamp of 58-9 c.p., the voltage being 110, and the periodicity 50. 
Beginning at the moment when the current is zero, the candle-power 
is 75. As the current increases, the candle-power at first falls, 
because the input of energy does not exceed the radiation losses; 
the candle-power reaches a minimum of 65, and this value is reached 
with a current which is about three-quarters of the maximum. 
Aftez this point the heat losses are less than the input, and the 
light begins to increase. When the current reaches its maximum 
value, the illumination is about the same as it was at the moment 
when the current was at its zero value. As the current decreases 
after passing its maximum value, the illumination increases some- 
what; the hentel filament has now a greater resistance. The 
maximum illum nation has a value of 84 c.p., after which the curve 
continues to fall, till the light reaches again the value corresponding 
to the zero valu» of the current. In the lamp under examination, 
the ratio of the maximum to the minimum illuminations was that 
of 5 ʻo 4, whereas with the arc lam» it was that of 4 to I. 


Fio. 1. 


engaged between the two sections of the cone. These sections are 
made of hardened and tempered steel and constitute the system of 
damping. Apart from these sectors, however, there is not a single 
part of the apparatus which is constructed of magnetic material. 

The whole of the needle, of both the charged and insulated system, 
are enclosed in a flat metallic case and can only be taken out from 
the esse through a small opening in the side of the apparatus; the 
case is connected electrically to the sectors. The insulation A is 
mounted in such a way that it is impossible to touch it; it is not 
even visible externally, and is therefore protected from all the harmful 
effects of damp, dust or light. The terminal rod B making connec- 
tion with the sectors S projects from thc case and carries a little 
sleeve which permits the apparatus to be closed when it is not in use, 
thus protecting the intezior while earthing the sector to the case. 

The metallic plate covering the top of the mechanism provides 
the necessary electrostatice protection. The needle moves over a 
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A DIRECT-READING ELECTROMETER FOR THE o BP f 
MEASUREMENT OF VERY SMALL CURRENTS.* E B H q ex 1] E lf 
ON Pera | | P ln 

BY B. SZILARD. Z i | 


For several yex:s I have endeavoured to construct an clectromete, 
suitable for the measurement of very small carreats. which can ke |. | Fic. 2. 
used at any time and place without any special system cf optiezl 


magnification or a microscope in order to read the exact deflection, fixed circular scale E, as in an ordinary voltmeter. The dimensions 


without constants, either calculated or cbtaired from preliminary of the instrument are reduced to a diameter of 10 cm. and a height 


readings, and of a type similar to an ampeze-mete> with a rigid 
pointer and a fixed engraved dial. The great difficulty in dc signing 
such an apparatus resides in'the fact that the forces in play are 
excessively small (less than 1076 times more feeble than those com- 
monly employed in the most sensitive instzuments5 with an indicating 
pointer). 

To construct such an instrument it is necessary (l) to have è 
Constant resisting force, (2) to reduce as much as possible the c!ec- 
trostatic capac:ty, (3) to have the movemoats of the pointe: as 
large as possible for a small static force, (4) to diminish as much a; 
possible the wcight of the moving parts, and (5) to permit the 
pointer to move as close as possible to a fixed scale. 

NET SRM S EEUU la RE RON dM NN 


* Abstract of an article in the “Journal de Physique," March 10, 
1914, p. 222, 


of 2} cm. 

The instrument is as robust as an ordinary voltmeter, and the 
pointer, being excessively light, does not require to be clamped and 
does not carry any charge. 

Sensibility.—Vor the same size of instrument the apparatus cam 
be constructed for different sensibilities. The ordinary model has 
a mean capacity of 6 electrostatic units and reads from 100 to 309 
volts (which are marked directly in volts on the scale), corresponding 
to a scale deflection of 90 deg. ; other models which differ only in the 
strength of the spiral spring read respectively from 200 to 500, and 
300 to 1,000 volts; by interposing an air condenser between the 
terminal B and the electrical potential to be measured absolute 
measurements can be made of 10,000 to 50,000 volts or more. In 


_ the model used for the measurement of low voltag»s (up to 300 volts) 
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the pointer is completely damped. The apparatus permits measure- 
ments of voltage to within 1 per cent. The balance of the needle is 
so perfect that the same apparatus can be used in any position, 
horizontal or vertical, without affecting the readings. The curve 
reproduced in Fig. 3 gives the relation between volts and the angular 
deflection. The scale being fixed and knowing the capacity of the 
instrument, it is very easy to change the readings of volts into 
readings of quantities of electricity, if desired. This instrument 
replaces very advantageously electroscopes and static voltmeters in 
all their applications and in many cases electrometers, and can serve, 
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according to its sensibility for all c'ectric observations of the atmo- 


sphere, ionisation currents, measurement of feeble conductivity, 
measuremeat of czpacity, &c., as well as the measurement of currents 
of low intensity and the potential measurements of currents. I 
have determined with it, among other quantities, the charge ob- 
tained by rubbing insulators. 


THE DEPTFORD WATER STRAINER. 


In every generating station it is important that a constant supply 
of clean water for condensing purposes shou'd be obtained. In most 
cases this water comes from a canal or river, and 
‘consequently there is a considerable amount of solid 
matter present. It is, therefore, necessary that 
"before entering the condenser the water must be 
filtered; otherwise the efficiency of the plant will be 
greatly reduced, and ultimately the whole plant will 
have to be shut down for cleaning purposes. The 
London Electric Supply Corpn. have recently put 
upon the market a simple and efficient strainer, which 
they have had in use at their st:tion at Deptford for 
about three years. 

The working parts of the strainer are illustrated 
in Fig. 1. As can be seen, in the upper part of the 
strainer there is a metal drum, D, perforated with 
small holes, and turned on the outside to a true 
cylindrical form. This drum, which is mounted 

horizontally, is rotated through worm reduction gear- 
ing, so that it revolves at the rate of about three or 
four times a minute. It is of a substantial design. 
and not, therefore. liable to get out of order. The 
water passes from the inlet pipe through the holes to 
the inside of the drum and out through one of the 
end covers to the condenser. On the lower surface 
of the drum there is a scraper, the edge of which 
is chisel-shape and adjusted to touch the drum over 
its whole length. This scraper is made of hard nickel 
.pronze. machined to a cutting edge, and can be 
very accurately set. The solid matter which collects 
on the outside of the drum is cleaned off on passing 
the scraper, and drops down into the lower part or 
hopper (H) of the strainer. As it is out of the flow of 


water here the sediment settles and can be flushed out at intervals 


by opening the sludge valve 5. 


Jf, as is usually done, the strainer is placed between the circulating 


pump and the condenser, a considerable head is available for flushing 
purposes. If it is required to place the strainer on the suction side 
of the circulating pump a special Corliss type of valve can be inserted 
between the straining chamber and the hopper, this valve being 
closed whilst the hopper is flushed. As can be seen from Fig. 2, 
which shows a view of an assembled strainer, the drum is usually 
driven by asmall motor. As the drum can be easily turned by hand 
the power absorbed for this purpose is very small. 

The advantages of this strainer are noted in the following: The 
space occupied, as can be seen from Fig. 2, is, on the whole, very 
sma!l, whil^ a large straining surfece is available for the passage of 


Fic. 1.—SEcTION THROUGH STRAINER SHOWING INTERNAL CONSTBUCTION. 


the water. It is impossible for any matter to reach the condenser 
that does not pass through the holes in the drum; these are made 
jin. in diameter, so effectively preventing the passage of any 
matter larger than this. The solid matter is easily got rid of by 
merely opening the sludge valve, which is a special advantage where 
any decaying matter has to be dealt with. The scraper, which is 
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Fia. 2.— View or DEPTFORD WATER STRAINER CONNECTED TO CONDENSER 


practically the only part subjected to wear, can be readily adjusted 
or renewed. Owing to the simple design the strainer can be manu- 
factured and sold at a comparatively low price. go 
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THE PREDETERMINATION OF THE CURRENT AND 
VOLTAGE AT THE RECEIVING END OF A TELE- 
PHONE OR OTHER  ALTERNATING-CURRENT 


LINE.* 
BY J. A. FLEMING, M.A., D.SC., F.R.S. 


Summary.—The author describes methods for the easy determination 
of the current and voltage at the receiving end of a telephone line. These 
methods are partly graphic and paitly mechanical in their nature and 
are intended for practical use. 


Although the mathematical treatment of the theory of the pro- 


pagation of alternating currents along linear conductors has been | 


very fully dealt with by various writers, and chiefly by the work of 
Dr. A. E. Kennelly has been reduced to a form in which it admits of 
‘easy arithmetical application in particular cases, there still seems 
room for some simplification in those practical cases in which an 
„accuracy in results beyond that attainable by the slide rule is not 
required. The methods here described depend partly on mechanical 
and partly on graphic processes, but are sufficiently good for much 
practical work. 

Every conductor we use for telephony or for the electrical trans- 
mission of power has four primary and four secondary qualities. 
"The four primary qualities are all scalar quantities, and the secondary 
are quasi-vector quantities. The primary constants are the induc- 
tance (L), the capacity (C), the conductor resistance (R), and the 
dielectric conductance of the line (S), and are reckoned in henrys, 
farads, ohms and mhos per mile or per kilometre of loop or double 
line. The first two are conservative and the last two dissipative 
qualities. In virtue of the first two energy is stored up in magnetic 
and electric form around the conductor and in the dielectric. The 
four secondary qualities of the line are the vector impedance, the 
vector admittance, the propagation constant, and the line impedance 
or charcteristic. These secondary quantities are denoted by the 
symbols Im, Ad, P, and Z. They are reckoned at so much per mile 
or per kilometre, and being quasi-vector quantities have size as well 
as position angle. The size of these vectors is denoted by putting 
square brackets round the symbols—viz., [Zm], [Ad], [P]. and [Z]. 
These vector quantities are defined as follows: Consider a unit 
length of the conductor subjected to simple harmonic E.M.F., formed 
of a part of a lead and the corresponding length of the return wire. 
this unit length being so short that the drop in voltage and current 
along it is graphically represented by a straight line. Then, if I is 
the current at the centre of the unit, and V is the P.D. at the centre 
between its two wires, and L, C, R, and S are its constants as above, 
the drop in voltage along it is represented by RI  jpLI, and the drop 
in current by SV +jpCV, where p= 25 x frequency, and j is the sign 
of perpendicularity. Both these last two quantities are true vectors 
and denote a voltage or a current. It is convenient, however, to 
represent them as the product of a quasi-vector and a current or 
voltage— viz. as (R+jpL }Tand{ s+ jpC] V. and to treat these quasi- 
vectors as vectors in calculations. Hence their respective sizes are 
V K-+ p*L* and A/S*- p*Ch For unit length of the conductors we 
have symbols for these quantities as follows :— 

R+jpL=Im, S+jpC=Ad, 
V Rae pimp Ws p —[4A4]. 
Now the quantity P or the propagation constant is the geometric 
mean of the vector impedance Jm and the vector admittance Ad, or 
PAM Im . 4/ Ad, while the line characteristic or impedance Z is the 
quotient of the same quantities, or Z— y Lm/V ad. 

Returning then to the unit length of the circuit we can express the 
drop in voltage and current as follows :— Drop in voltage = Jm x Mean 
Current in it. Drop in current = Ad x Mean voltage across it. 

Hence the drop in the drop in voltage, or as it may be called the 
(drop): in the voltage, is given by the equation— Drop in the drop in 
Voltage = /m x Ad x Mean voltage across it. Let us consider how 
this can be graphically represented. If we draw an exponential or 
logarithmic curve—that is, a curve whose equation is j— ez, where 
e is the base of the Napierian logarithms, it is clear that the slope of 


e. From the “Journal” of the Institution of Electrical Engineers. 
Slightly abbreviated. ‘The subject-matter of this Paper is based on a 
lecture delivered by the author on April 28, 1914, to the Manchester 
Local Section, | 
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the curve at any point is proportional to the ordinate, or is equal to 
Py. Also the slope of the slope or rate of change of slope is propor- 
tional to the ordinate and equal to P?y. Accordingly it is evident 
that if an alternating E.M.F., V,, is applied at any point in an in- 
finitely long cable the voltage V at any other point at a distance z 
will be represented by the exponential expression V=V,e—P2. In 
practice, however, all our cables are of finite length, and we have 
moreover, to take into account the effect of the receiving instrument 
at the end. Consider then a cable of length l, having a receiving 
instrument of impedance R,+)pL, placed at the receiving end, and 
an impressed E.M.F. V, applied at the sending end. We may con- 
sider that the cable is laid out straight (Fig. 1), and that the applied 
E.M.F. is represented by a positive potential at one point and an 
equal negative potential at another point placed at a distance 2l 
in an infinite cable. The receiving instrument is represented by the 
coil placed in the centre. Then each potential falls along the cable 
according to an exponential law, and the potential V at any distance 
x from the sending end is seen to be the algebraic sum of two factors, 


(1) 


It is now convenient to substitute for these exponential expres. 
sions their equivalent in hyperbolic functions. If we draw two 
exponential curves, one rising and the other falling and both starting 


€ 


€ 


from an ordinate y-=1 at c— 0, these curves have ordinates y= ex and 
y=? at any abscissa x (Fig. 2). If we take half the sum and half 
the difference of the ordinates at any abscissa, these values are called 
respectively the hyperbolic cosine and the hyperbolic sine, and are 


represented by cosh r=} (Ze- e-2), (2) 
and sinh r=} (ef— e-7). (3) 
Hence e£ = cosh r+sinh v,. (4) 
e-t=cosha—sinhxr. . . . . . . . (5) 

Substituting these functions for e+?2 and e-T* in (1) we have— 
V=- (A+ B) cosh Pr— (A— B) sin Px. (6) 


It is clear that when x=0 we have V— V,. and also cosh Pr—I 
and sinh Pa=0; therefore, we have V = A+B. Again, the current 
I in any unit of length of the cable is obtained by dividing the drop 
in potential along it by the vector impedance of the unit. Hence we 
have 


I= — 'ANe—Pr—BetPrl, 7 

R+jpL“ L 

I=; (A— B) cosh Pr—(A—B) sinh Px}, . . (8) 

and when «=0 we have I=], ; therefore Z1,=A—B. Substituting 


the values A+ B=V, and A— B—ZI, in equations(6) and (8), and 
also bearing in mind that the receiving instrument impedance 
Z,=V./1,, where V, and 1, are the voltage and current at the re. 
ceiving end at which r—/, it is easy to see that we obtain the equa- 


tions V,— V, cosh P!—1,Z sinh PI, (9) 
V 
I,—I, cosh Bist sinh PI. (10) 


Separating the variables and putting V,=1,Z,, we obtain the final 


equations 


Z 

V,— V, (cosh P, sinh Pl),. . . . (11) 
Z, . 

I,—I, (cosh Pl * Z sinh PI) . . . . . (12) 
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These last equations enable us to find the values of V, and I, from 
those of V, and I, when we know the value of the complex factor in 
the bracket. 

In applying the above formule (11) and (12) in numerical calcula- 
tions in any given case the chief difficulty which arises is that the 
addition, multiplication and division to be carried out in reckoning 
the factor in the bracket are vector operations, and the quantities 
themselves—viz., Z,, Z, cosh Pl and sinh Pl are complex quantities. 
If two complex quantities are given in the form a + jb, c+)d, it is an 
easy matter to add them, for their sum is (a+c)+(b+d). If, how- 


TUTTI vectors because Pl=al+ j8l is a vector. 


ever, we have to divide or multiply them they have to be con- 
verted first to the equivalent forms 


— b eee d 
Ve + tanc, and Vere tan. 


————— 


These are troublesome arithmetical operations and require also a 
table of natural tangents. To facilitate this transformation the 
author has devised a vector calculating rule made as follows: Two 
boxwood scales about 1-5 metres long have their edges divided into 
centimetres and millimetres, and are hinged together at the zero 
ends. A quadrant protractor is attached to one rule so as to show 
at a glance the angle which the inner edges make with each other 
when the rule is opened (Fig. 3). A T-square having one edge 
graduated in centimetres and millimetres slides along one of the rules. 
Hence if we are given a complex quantity in the form 
300 + 400 we can slide the T-square along so as to set 
off on one rule an intercept of 300 mm. We then open 
the rule so that the other arm sets off an intercept of 
400 mm. on the T-square edge, and we see at once that 
the hypothenuse of the triangle is 500 mm. and the 


4 
slope of the rule is tan"; —53 deg. 7 min. By the aid 


of the rule we can then convert the expressions for 
b 
° . / 1 n3 E . 
vectors in the form a+jb and y a* +b [tan „ into one 
another numerically with great case. ‘lo obtain the 
square root of a complex quantity given in the form 
/R+)pL we have to convert R+jpL to the form 


pL 
a/ BR? p [oe and then to take the square root 


of the size and halve the angle. Hence 


» pL 
A/ R 4 jpl=(R*+ pL tan- R: " 


Accordingly when we are given the primary constants 


impedance, Z—4/ R+jpL/vVS+jpC, by finding the 

vector expressions for A/ Im and 4/ Ad as above and then dividing 

the size of the first by that of the second and subtracting the phase 

angles. The arithmetical operations consist in finding the numerical 

value of Z-A/ Im] A/ Ad. or of 4/R E jpL/A/S & )pC and its slope, 
R? 4 p*L?\t 

which is equal to (se prce) MA tan"pL/R- b tan-pC/S. This 


nnl 


is vastly facilitated by the use of the above rule when only a moderate 
degree of accuracy is required.* 

Thus, if we are given the line constants of a standard telephone 
cable for which R—88 ohms, L=0-001 henry, C=0-05 mfd., 


S—95 x 10-9 mho, all per loop mile, and if p= 22n=5,000, we find at. 


once Im= 88 + j5=88-1/3° 15’ ; 
5 250 1 
and dd 2 gee Ri. 
d= 9977 108 491072 ?* ; 
/[m NEM 
Hence ee = 9593 | 42> 48". 
A/ Ad 


In these calculations, if one of the above-described vector calcu- 
lating rules is not at hand, a single four-figure table of squares and 
square roots and a table of natural tangents, such as that of J. T. 
Bottomley, will be found of great assistance. It is, therefore, quite 
easy to find the vector value of Z,/Z or its reciprocal, when we are- 
given the impedance of the receiving instrument and the constants of 
the line. In the next place we have to find the value of cosh Pl and 
sinh Pl. Since P—4/1m .4/ Ad, we can obtain the value of P at 
once in the form of 8/0, and by the aid of the rule convert it to the 
form P—4a- jB. Thus, for the same standard cable P—A Im .A/ Ad, 
or 


oe V, 88-1 /46° 3” 30" —0-148/46? 3' 30”. 
WN 4,U00 | = 9:2 6n 

Converting this back into the form a+ jg by the aid of the vector 
rule, we find it is equal to 0-103 + j0-104. Hence a=0-1 and 8-0 
nearly. If then the length of the cable is given, say, 20 miles, we 
have Pl=2+j2. We have in the next place to find the value of 

cosh PI and sinh Pl. These quantities are both 
Bearing in 
mind the exponential values of cosh x and sinh x and 

cos x and sin x as follows :— 

cosh r— e£z/2--e—£/2, sinh r= ez/2— e— 7/2, 

cos x= e*[2-- e—£[2, sin x= e*/[2j — e-j2/2), 
it is easy to show that— 

cosh (a! + jBl) - cosh a! cos 8! 4- j sinh al sin Bl, 

sinh (al + j8!) — sinh al cos Bl +) cosh al sin Bl. 

If then we are given the values of al and gl it is a simple matter to 
find the values of cosh Pl and sinh Pl from curves delineated in the 
chart (Fig. 4) at the end of this Paper. In these curves the author 
has graphically represented the circular and hyperbolic sine and 
cosine curves plotted in terms of radians as horizontal abscissæ set 
off along a base line. To distinguish the positive from the negative 
values of the circular sine and cosine the parts of the curves whieh 
have negative values of the ordinates are shown as dotted lines. 
The values from which the curves are plotted are given in the Paper, 
while the hyperbolic sine and cosine are also plotted to the same 


-l murs EIU 


of a cable, viz., R, L, S, and C, and also p(—2m x fre- x: 
quency, 7), we can calculate the value of the line 


arguments from the caleulated values. Since. however, these last 
curves rise up continuously 


nse up continuously, it is convenient to divide the ordinates 


* Since this Paper was printed the author has heen informed 
imi ta 
very similar form of vector rul or has been informed the 


) e was devised some time ago by Mr. B. S. 
eae aan Post Office Research Laboratory, ut me pub- 
ji A ite utility. y him. He confirms, however, the author's statement 


ne, Qs mp ë ——— 


Doon ee z 


THE ELECTRICIAN, JULY 31, 1914. 


SD 


‘by 10 as soon as the first branch of the curve reaches the top of the 
paper. When the second branch rises to a similar height we divide 
again by 100, and in a third branch by 1,000. In this way we can 
plot curves for cosh x and sinh x up as high as cosh 9 and sinh 9 on 


:squared paper of moderate size. 


Fic. 4. 


For preliminary rough calculations the use of the above described 
vector rule in conjunction with a slide rule immensely economises 
time. The author has arranged with Messrs. W. F. Stanley & Co., 
of Holborn, London, to make and supply this vector calculating rule. 


aD 
TELEPHONE PROGRESS IN LONDON.* 


BY C. W. MUIRHEAD 


The development of the London telephone system during the 
year which closed on March 31, 1914, followed fairly closely the 
lines foreshadowed in the article reviewing the previous year’s 
progress. The results of the efforts in the direction of improving the 
service were clearly apparent during the year, and there is no exag- 
geration in the statement that London, taken a a whole, is now 
enjoying a more efficient service than at any previous time. The 
development in the size of the system during the year was not so 
marked. An increase of some 15,000 stations, about the same as in 
the preceding year, although perhaps, in the circumstances, not 
unsatisfactory, was scarcely commensurate with the size of the system 
or with the population of the area served by it. An appreciably 
greater increase would have been shown had it not been for the ex- 
haustion of a number of ex-National exchanges at or soon after their 
transfer to the Post Office system. There was cessation of effort to 
obtain new subscribers in the areas served by these exchanges, and 
in the case of other exchanges with switchboard capacities approach- 
ing exhaustion there was necessary relaxation of effort to obtain 
orders for additional lines. The efforts made to overcome these 
difficulties, especially in the West End, should afford considerable 
relief in the near future. | 

The following list shows the 80 exchanges existing on March 31st 
ànd the lines and stations connected with them. 

The total figures compare as follows with the figures for the pre- 
ceding year: Year ended March 31, 1914, 240,870 stations; and 
year ended March 31, 1913, 226,234 stations ; increase 14,636. The 
increase compares with an increase of 14,731 for the preceding year 
over the 1912 figures. With adequate plant and consequent resump- 
tion of normal canvassing, the rate of increase of 15,000 per annum 
could be very appreciably increased. Careful development study 
shows that the number of stations connected with the London 
telephone system in 1922 should nearly reach 500,000—that is to 


* From “ The Post Office Electrical Engi neers’ Journal.” 


Exchange. ee | Lines. ^ Exchange. lins | 

| | : ANS 
Avenue ...... eee 13,089 | 6,041 || North ............ | 5119! 3,365 
Bank 2e 3,212 | 1,379 | Brixton ........ 2,915, 2,356 
Barnet: soceeos, 684 588 | Bromley .......... 2,012, 1,735 
Bartholomew Hse. 598 | 501 | Burgh Heath ... 243 | 223 
Battersea ............ . 2,936 | 1,819 | Central ............ ds 10,303 
Bexley Heath ...... 184 158 , Chigwell ......... 50 45 
Chiswick ............ 1,690 | 1,400 | Chingford ......... 120 115 
CHEV: usseteneseteosuiod 16,657 | 8,628 | Official switch ... 480 | 347 
CLAY escccassennadeiven 90 86 || Paddington ...... 8,464; 5,550 
Croydon ............; 2,007 | 2,130 | Palmer's Green 742 631 
Dalston |... 3,612 | 2,846 | Park ............... 3,737| 2,803 
Dartford ............ 203 119 " Purley ............ 796 742 
Ealing ............... 1,759 | 1,483 | Putney ............ 2,453, 2,091 
East cc 4,481 | 2,814 | Rainham ......... 69 | 38 
East Ham............ 676 | 546 | Redhill ............ 4601, 383 
Enfield ............... 588 487 , Regent ............ 7,746) 4,083 
Epsom ............... 467 394 || Reigate ......... 294 241 
Erith user 217 151 | Richmond......... 1,742; 1,456 
Esher....oiecco e 313 284 | Romford ......... 254 203 
Finchley ............ 1,826 | 1,587 | Sidcup ............ 307 273 
Gerrard | ............ 19,532 | 6,849 || Southall ......... 260| 130 
Hammersmith ...... 1,824 | 1,372 || Stratford ......... 1,029 835 
Hampstead ......... 7,967 | 6,716 | Streatham ...... 2,079! 1,812 
Harrow  ............ - 564 465 | Sutton ............ 1,199; 1,062 
Holborn ............ 10,119 | 4,643 | Sydenham ...... 2,350} 1,954 
HOD sec yes 6,749 | 3,814 | Tilbury ............ 202 198 
Hornsey ............ 2,471 | 2,195 | Tottenham ...... 1,079 726 
Hounslow  ......... 310 255 | Treasury ......... 276 182 
Ilford ............... 748 630 |, Trunk ............ 151 123 
Kensington ......... 7,385 | 4,700 || Victoria............ 14,372! 6,292 
Kingsbury ......... 131 100 || Waltham Cross 263 191 
Kingston ............ 1,999 | 1,591 || Walthamstow e 836 658 
Lee Green .........: 1,886 | 1,644 | Wanstead ...... 609 535 
London Wall ...... 18,289 | 8,115 || Wembley ......... | 224| 182 
Loughton ............ 150 134 | Western ......... 6,597, 5,239 
Malden ............... 143 128 | Willesden ......... 1,902, 1,584 
Mayfair ............ 9,030 | 6,028 |, Wimbledon ...... 1,2722, 1,455 
Merstham  ......... 88 79 | Woodford  ...... 326 290 
Mitcham ............ 154 | 116 | Woolwich......... 818 589 
Molesey............... 310 271 
New Cross............ | 2,511 | 1,809 Totals ......... 240,870 |146,175 


say, in eight years the system should double itself. This estimate 
gives a progressive increase starting with an increase of 18,500 during 
the first year of the group and concluding with one of 40,000 for the 
last year of the group. The figures are based on the assumption that 
there will be unrestricted canvassing as the result of the removal of 
plant difficulties. Careful studies of each neighbourhood in London 
are now made with a view to arrive at proper estimates of the pro- 
bable development from a telephonic point of view and the provision 
of plant and exchanges to meet the recommendations of these studies 
should mean in course of time the removal of plant difficulties as well 
as greater speed in joining up new subscribers’ lines. Mr. Carty, of 
the American Telephone Co., in referring recently to the latter 
point, emphasised the fact that his company had a larger scientific 
staff equipment for grappling with the complex problems of tele- 
phonic development than any other administration, and stated that 
one of the chief secrets of the company's efficiency lay in the fact that 
they planned for 20 years ahead. A similar principle is in vogue in 
London, and with proper appreciation of the necessity for continuous 
development study and with prompt and adequate measures to meet 
the demands of the districts studied there is no reason why results 
equal to those obtained in New York should not follow. 

The actual number of exchanges remains the same as that of last 
year, no new exchange creating a new area having been opened. The 
new Victoria Exchange in Greencoat-place, which replaces the old 
Victoria Exchange, was, however, completed during the year. In 
order to maintain the normal development of the Victoria area an 
advance portion of the new exchange known as " Sub-Victoria ” was 
opened in October, and some three months later, to be exact, on 
January 24th, the new exchange was opened and the junctions and 
subscribers’ lines connected with the old exchange transferred to it. 
The capacity of the new exchange is 9,540, as compared with 5,650 
of its predecessor. New exchanges to replace existing ones are also 
being provided at Harrow, Purley and Romford, while new exchanges 
creating new areas are approaching completion at Bloomsbury and 
Greenwich. The exchange at Bloomsbury, to be known as the 
" Museum " Exchange.* will have a capacity for 9.540 lines, and will 
afford much needed relief to the group of exchanges serving the west 
and west-central districts. Preliminary steps have also been taken 
for the provision of two exchanges—Charterhouse and Tower—of 
the maximum size in the city area, and a site for a new and larger 
Holborn exchange has been obtained. In addition to these works, 


 * This exchange 1 has since been opened, 
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switchboard extensions and alterations were carried out at a number 
of exchanges, notably at Battersea, Ealing, Hop, Kensington and 
Tottenham. At the Central Exchange a new 12-position information 
desk was opened in March of last year, and the desk previously used 
re-covered, increased to 12 positions and installed in the City Ex- 
change in the following November. Both exchanges are now ade- 
quately provided with up-to-date facilities to deal with inquiries and 
other matters which cannot well be dealt with by the operators at the 
ordinary answering positions. Since the acquisition of the National 
Telephone Co.'s system it has been necessary to re-arrange the areas 
served by a number of exchanges. In some cases an ex-National 
exchange and a Post Office exchange served the same neighbourhood, 
and it was possible to close one of the two exchanges. In other cases 
two areas overlapped, and it was necessary on economical grounds 
to assign a distinct and separate area to each exchange. These 
operations necessarily entailed a good deal of transference of sub- 
scribers’ circuits from one exchange to another, and last year the 
number of circuits affected in this way was no less than 5,149. In 
some 600 instances it was found possible to give the subscriber the 
same number on his new exchange as he had had on the old exchange, 
and the department was able to carry out the changes with a mini- 
mum of inconvenience to the subscribers. In the remaining instances 
a change of number was involved, and the department's proceedings, 
which were, of course, dictated by the needs of the system as a whole, 


were regarded by the subscribers concerned without perceptible sign 
of enthusiasm or approval. 


What most characterised the telephone year in London was the 
marked change of opinion of the subscriber with regard to the service. 
At the beginning of the year complaints and criticisms were nu- 
merous. Here and there the difficulties associated with the transfer 
of the National Telephone Co.'s huge undertaking and statf were. 
pointed out, and suggestions made that the public should be sparing 
of criticsm until these difficulties were removed. Generally, how- 
ever, the subscriber was firmly convinced that the service was bad, 
and bad because it had been taken over by the Post Office. With 
the creation of what might be termed an atmosphere of criticism, 
there was the usual tendency towards exaggeration of complaint. 
The writer lived at a place served by a much maligned southern 
railway company for some half a dozen years, and, on the whole, 
got rather a better service to town than he had obtained previously or 
has had subsequently. The general punctuality of the service made, 
however, no difference to the number and strength of the complaints 
when something arose to cause delay. Had the reputation of the 
company been higher, many cases of unpunctuality would have passed 
without comment. Had a similar percentage of case of delay to 
cases of punctuality occurred in the case of other railway companies 
less complaint would have been made against these other companies. 
The inference is that, given precisely the same grounds for criticism, 
the individual, whatever justification he may have for complaint, will 
more readily complain against a system about which others complain 
than against one about which he hears few criticisms. Such was the- 
case a short time ago with the telephone service of London. The 
atmosphere of criticism had been created. Criticism comes in waves, 
and is seldom in proper correspondence with the service given. Quick 
responsiveness of the telephone subscriber to '* atmosphere " does. 
not necessarily indicate a good barometer of telephone weather. On 
the other hand, the present comparative absence of public complaint 
does not necessarily imply the existence of a perfect service. The 
department welcomes criticism and suggestions from subscribers. 
desirous of improving the service, for it knows that such subscribers. 
are generally ready to assist with their co-operation. Statistics show 
that the service now given in London compares not only very 
favourably with that given in the majority of large cities throughout 
the world, but also very favourably with the service given to London 
in previous years. Unceasing efforts are being made by the depart- 
ment to secure still higher efficiency, and with increasing co-operation: 
on the part of the public there is no reason why a service reaching 
the highest possible standard should not be obtained. 


The total number of cessations during the year was 16,618, an 
increase of 5,193, or 45 per cent. over last vear's figure. The fol- 
lowing table shows the reasons for the cessations so far as it is pos- 
sible to analyse them: Bankruptcies, 645; business bad, 1,016 ; 
deaths, 326; giving up business, 1,034; exhibition lines, 495; 
leaving area, 831; new installations, 781; removed (address un- 
known), 3,935; solicitor’s instructions, 404; removals in con- 
nection with, 205 ; transfers to other exchanges, 16; miscellaneous 
and unanalysed, 6,930. The change of procedure in the treatment 
of cases of transfer of circuits from one subscriber to another was the 
principal cause of the large increase in the number of cessations. 
Formerly, when a subscriber gave up his premises it was customary 
to arrange, if possible, a transfer of the installation to the incoming 
tenant. It was to the outgoing subscriber's interest that this should 
be done, as he was reimbursed for rental paid by him for the period 
beyond the date when he left the premises. It is now the practice to 
take a new agreement from the new tenant, and tell the old tenant 
than rebate of rental will be given to him in respect of any period for 
which he has paid rental subsequent to the date of commencement of 
service to the new subscriber. Under this method the old subscriber, 
whose agreement is, of course, terminated, does not suffer through the 
matter not being dealt with on transfer lines, and the department is 
favourably disposed towards the new procedure, which pives rise to 
less trouble than the old method. The number of cases dealt with 
on what are known as “ new and ceased " lines, which would for- 
merly have been dealt with on transfer lines, is about 200 monthly. 
A second contributing factor—in a much lesser degree—to the 
increase is the cessation of extension lines by firms formerly on both 
the Post Office and National systems. However full and unres- 
trained the intercommunication between two systems serving the 
same areas, there is always a certain amount of duplication in the case 
of subscribers belonging to both systems, and in the process of 
straightening out, following amalgamation of the two systems, such 
subscribers generally find that they can dispense with some of their 
telephones, generally at extension points. A third reason is the 
reduction in the length of notice required to terminate agreements. 
The Post Office has always been more generous than the Company in 
respect of length of notice, and it soon extended its short notice 
system to subscribers to ex-National exchanges. The system is 
convenient to subscribers, but tends to swell the number of cessa- 
tions, as frequently subscribers removing to other addresses find it 
better to give the short notice required and take new circuits than, as 
was the case previously, have their installations removed. The 
removals carried out for subscribers during the year were 17,989. 
The decrease of about 1,000 on the previous vear's figure was pro- 
bably to some extent due to the factor referred to in the preceding 
paragraph. The variation in the percentage of removals to stations 
during the last few years will be seen from the following table :— 


GOVERNMENT v. PRIVATE OWNERSHIP.* 


.BY T. P. SYLVAN. 


Because of the present agitation the subject of Government owner- 
ship of the telephone and telegraph system, as against private owner- 
ship, is now very important; as I view the subject, it naturally 
divides itself into three parts: (1) The capacity and ability of the 
Government, represented by its Post Office department, to handle 
the telephone business of the country properly ; (2) the capacity 
and ability of the privately owned corporations to handle the tele- 
phone business of the country properly ; (3) the effect of a change 
in ownership and control on the business interests of the country. 
Dealing with (1) the advocates of Government ownership of the 
telephone and telegraph constantly point to the efficiency of the 
Post Office department as exemplified by its handling of the mails. 
I do not like to use the term dishonesty, but I cannot reconcile the 
repeated statements which have been made by various advocates of 
Government ownership with truth, when it is considered that, as far 
as accounting is concerned, it is impossible to determine its relative 
efficiency for the entire cost of handling the mails of the country. 
Congressman Lewis and others have presented for public considera- 
tion elaborate tables purporting to show the efficiency of the Post 
Office department measured in certain units and compared with 
private industries and foreign Governments. How Mr. Lewis can 
do so, in the face of statements like the following is beyond reasonable 
comprehension. Mr. Henry A. Castle, then auditor of the United 
States Post Office Department, in an article published in the " North 
American Review," in 1902, stated as follows :— 


oo? S As now managed the Post Office department has no plant whatever. 

m Stations. | Removals. Percentage All it owns in the way of personal property is mail bags, mail locks, letter 

tostations. | boxes, carriers bags and a few similar inconsequential items. ae : 

: E xe DULCES public buildings it is the tenant of the Treasury department. Here © 

1909. 10 (Post Office). .....- eene | Md: 2d | 9-08 disclosed a very large expenditure which never figures in computing 

1910-11 PNEU MS BS 6.226 | 901 postal surplus or deficit. In all cities the United States owns Imposte 

1911.12 - eene | 77.317 6.830 8-83 Ex aie STCNÉN ge Se he ak ere: 

1912-13 (Post Office and National) e 226,234 19.005. | — ssp * Abstract of Address before the Richmond (U.S.A.) Telephon 
‘ DiN RT = Oe m LE . . . oe l . m 
1913-14 » » es 240,870 15,989 , 747 Society, given in the “ Telephone Engineer. 


ee 
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structures, where the local Post Office and all other branches of the depart- | Allowances are in a large number of cases for amounts less than is, 


ment have their capacious and luxurious homes without cost to the postal 
"revenues. No rentals are ever collected or computed. More than this, 
` all expenditures for heating, lighting, repairs, janitor service and supplies, 
. are paid for from other appropriations. The aggregate of all these items, 
including a fair rental for quarters occupied, would amount to several 
-millions of dollars annually. . . . . In addition to this should be men- 
tioned the cost of the Post Office department at Washington, and of the 
auditor's office, embracing salaries of more than a thousand officials and 
employés, which are paid from appropriations for what is termed legis- 
lative, executive and judicial service, and never appear in postal estimates 
amounts or balances. 


Under an act of Congress, approved March 2, 1907, there was 
appointed a joint commission to investigate and report on the 
business method of the Post Office department and the postal service. 
In making a preliminary report to the Senate and House of Repre- 
sentatives, the Commission stated that the most efficient service 
could never be expected as long as the direction of the business was 
entrusted to a Postmaster-General and certain assistants selected 
without special reference to experience and qualifications and subject 
to frequent change. Before the Postmaster-General and his assist- 
ants could become reasonably familiar with the operations of the 
service they were replaced by others, who, in turn, were called upon 
to resign before they could, in the nature of things, become qualified 
by knowledge and experience to perform their allotted tasks. This 
Commission engaged two auditing firms to assist in investigating 
and reporting upon the conditions existing in the service. In a joint 
report made by both these firms to the special Commission attention 
is called to the general absence of any efficient methods of accounting 
and to the fact that the expenses of the auditor for the Post Office 
department are borne entirely by the Treasury department. They 
urge that, for the purpose of ascertaining whether the service is being 
conducted at a loss or profit, it would seem essential that in future 
the whole of these expenses incident to audit should be taken into 
account. Similar attention is called to the fact that amounts due 
to certain branches of the Southern Pacific and Union Pacific Rail- 
road Companies for transportation of mails are not paid to such 
companies under instructions from the secretary of the Treasury, 
being retained by him in part payment of debts due by those com- 
panies to the Government, They comment on the fact that such an 
arrangement does not appear as a good reason for excluding such 
payments from the expenses of the postal service. They also 

“comment on the fact that during the year under consideration 
£70,000 was appropriated to pay the Government printing office for 
. Stationery, printing and supplies, such amount not being considered 
-38 an expense of the Post Office department. The salary and 
expenses of the assistant Attorney-General delegated to attend to 
matters pertaining to the Post Office service is not charged to the 
Post Office expense, but is carried as a department of justice charge. 
With reference to the space occupied by the postal service in Govern- 
ment buildings, the accountants state that no accurate figures nor 
Teliable estimates are obtainable. It may be interesting to know 
that while it is impossible to determine whether or not the following 
" hgures include all items of expense, the annual report of the super- 
vising architect of the treasury department for the year 1912 dis- 
: Closes the fact that there have been expended under the various heads 
indicated amounts as follows: In this list of public buildings there 
- are 583 which are exclusively Post Offices and 287 which are used 
. jointly as Post Offices and court houses, custom houses, &c. The 
‘expenditure for the first class amounts to £238,000, whilst under the 
. Second head £255,000 was spent. 

It is reasonably certain that such statement does not include all 
expenses, because in various appropriations there have been large 
sums expended for fuel, light and water for public buildings, amount- 
Ing to nearly £300,000, and also for pay of assistant custodians and 
Janitors, amounting to £500.000. With reference to the book- 
keeping method of the Post Office department, the accountants 
report as follows :— 

The books are kept on a single entry basis on the most antiquated lines : 

ebits are made at one time and from one source and the corresponding 

l credits at another time and from another source. Many of the sub- 

Sldiary books which form part of the book-keeping system are not even 

added; and owing to the lack of proper system of balancing by totals 

- and other deficiencies, irregularities could be practiced indefinitely with- 

Out the fact becoming apparent from the general books. . . . . There 

18 practically no agreement whatever between the revenues and expen- 

itures as shown by the general books and the actual cash received and 

` disbursed in any year as shown by the records kept in the division of 
finance, 

As further indicating the difficulties incident to the operation of 
"the Post Office department, it is interesting to note the statement 
* made by such accountants in connection with making payments :— 

Every request, of even the smallest, Post Office, for allowances for any 


it would seem that if there were a district superintendent in the field who 
could pass on such matters it would save a large amount of routine work 
and consequent expense in the department at Washington. From the 
fact that it has to deal with nearly 65,000 postmasters scattered over a 
vast area of territory, it cannot be in a position to determine intelligently 
or efficiently upon the needs of each. The bureau chiefs appear to spend 
an increasing amount of their time in the mere routine work of signing 
formal documents and passing upon requests of various kinds for allow- 
ances, or otherwise, which could be entrusted to properly qualified officials 
in the field without detriment to the postal service. "This point recurs 
at every stage of the inquiry, and appears to call for some radical change 
in administrative methods if, by the continual growth of the postal 
business, the department is not either to lose control over the service or 


With reference to the method of apparently avoiding errors, the 
following statement is made :— 


The only safeguard recognised throughout the finance and accounting 
divisions of the department appears to be that of duplication. If ono 
duplication does not result in reducing or preventing errors, then another 
entirely fresh set of records is prepared and an entirely different set of 
clerks are put on to do the whole work over again from the beginning. 
This duplication undoubtedly arises partly from the inefficiency of many 
clerks in particular divisions, but is mainly due to the want of any proper 
accounting system under which checks by totals can be made to take the 
place of laborious and unnecessary checks by duplication which at present 
exist. 


After calling particular attention to tho difficulties in connection 
with obtaining appropriations from Congress for handling the de- 
partment during the ensuing fiscal year, the accountants call especial 
attention to certain points as indicating the result of this difficulty. 
For example, with reference to the use of labour-saving devices and 
machines, they state that— 

There is a lamentable lack of labour-saving devices practically through- 
out the whole department and service. Even for such an elementary 
machine as a typewriter we are informed that there are hundreds of 
applications on file which the department has been quite unable to fill. 
Of the more valuable machines, such as arithmometers, book tvpe- 
writers and calculating machines, there are few in use, and even in the 
field Post, Offices such scales as are provided for the special weighing of 
mails now in progress are of a very inferior grade. 


In connection with attempts to explain deficits, many of the 
advocates of Government ownership point to the enormous amount 
of franking now done by the Post Office department, and in an item 
appearing in the New York '* Times," under date of November 21, 
1912, the statement was made that more than £600,000 of the postal 
expense was due to political matter being handled through the mails. 
Unfortunately, for the benefit of the country generally, this attempt 
of explaining away a part of the deticit does not really take care of 
the deticit and it would be interesting to speculate upon what the 
results would be were the telephone aud telegraph to be taken over 
by the Government. It is impossible to conceive that, in the event 
of the Government taking over telephones and telegraphs, these 
convenient agencies would not be used for transmitting intelligence 
for claimed Governmental and political processes; and the question 
arises, would the business man and farmer be satistied when a large 
deticit was to be accounted for to have the ex planation made that 
much of the expense incident to operating the telephone and tele- 
graph branch of the Post Office represented the cost of furnishing 
franked service to the Government and its officials ? Telephone 
men know from the constant efforts made by municipal authorities 
to get so-called free service what we might expect if the Government 
controlled this matter. As indicating the general tendency toward 
inefficiency where political control is the dominating motive, it is 
interesting to note the comments made by Dr. Frederick A. Cleve- 
land, chairman of the President's Commission on Economy and 
Efficiency. Mr. Cleveland calls attention to the fact that the funda- 
mental difficulty is that the Congress does not have sufficient inofrma- 
tion upon which to base intelligent action and that consequently there 
is great waste. There is further a loss due to bad organisation, 
inefficient personnel, failure to provide for adequate equipment, 


ineffective use made of equipment provided and bad methods em- 


ployed; also a great loss in contracting and purchasing and lack of 
central direction and control. . 

Another very important factor which must be considered before 
determining whether or not the Government is really efficient in 
handling its Post Office business is the question of payment to the 
railways for the service performed by them. There is, of course, 
a great difference of opinion as to just what, if any, amount there is 
due to the railways, but I call your attention to the fact that the 
railways of the country claim that £5,000,000 per year is extorted 
by the Government from the railways. No matter what the amount, 


» Purpose whatever has to be made to the headquarters at Washington. | if any, it should be paid to the railways. Such a determination 
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should be made before the Government claims any net return from 
the operation of the mail. In determining the efficiency of the 
Government, we should also consider the manner in which the 
Government treats the retail stores of the country, notably the drug 
stores, in the matter of the sale of postage stamps without compen- 
sation to the storekeeper. Advocates of Government ownership, 
when confronted with this statement, explain that there is no 
obligation on the part of the retail storekceper to sell postage stamps. 
While this may be technically true, the very fact that the Govern- 
ment does not make adequate provision for the sale of its stamps 
forces, as a matter of necessity, the action of the druggist and other 
retail men in selling stamps without any profit. Is it not possible 
that the Government would assume this same attitude with reference 
to the publie pay station telephones located in drug stores and other 
retail establishments ? The Government might well make the same 
claim that the druggist is not compelled to furnish pay station 
facilities or to contract for them, and that no commission or com- 
pensation should be allowed by the Government. The resultant 
saving from not paying such a commission might justly be claimed 
as an added example of Government efficiency. All of the foregoing 
comments apply to the relatively simple problem of handling the 
mail service of the country. I say relatively simple when compared 
with the telephone and telegraph service of the country. As an 
example of the relative simplicity of the services compared, you no 
doubt all have had occasion to consult the small cards indicating the 
postal rates on various kinds of mail matter. The entire schedules 
may ordinarily be printed on the back of a visiting card, and, as a 
matter of fact, are printed on the back of the small stamp books 
which are sold. Contrast this, if you will, with the intricate and 
voluminous rate schedules necessary in connection with the tele- 
phone and telegraph business. We all appreciate that rate-making 
forms one of the most serious problems in connection with this 
service, and if all the difficulties incurred in the Post Office depart- 
ment have arisen in connection with the simpler mail service, what 
might be expected in connection with the more intricate telephone 
and telegraph schedule? The question might rise as to whether or 
not, as a result of the many investigations, reports and recommen- 
dations which have been mentioned, any considerable improvement 
or change may have been etfected in the postal practice and ser vice, 
Mr. Fitzgerald. of New Yoik, in the * Congressional Record," repre- 
senting the proceedings on January 20, 1914, showed that no change 
or improvement had ever been etfected. 

In connection with considering the question as to whether or not 
the Governmeut-owned service will be self-supporting, consideration 
must be had of the taxes which are now being paid by the privately- 
owned telephones and telegraphs of the country. From the best 
figures available, such taxes amount to approximately £4,000,000 
per annum. The moment that the telephone and telegraph users 
of the country, through the privately-owned companies, cease paying 
this amount for the support of the Government— municipal, State 
and national—this £4.000,000 will have to be raised in a different 
manner. Unless the Government-owned telephone and telegraph 
system in connection with the Post Office system would produce 
profit or net balance, every extension of service, increase in pay of 
employés, or the adoption by the postal department of a pension and 
disability plan would necessitate increased taxes or Government 
indebtedness. With the rivalry existing between political parties, in- 
creased taxation or public debt would be bitterly resisted. Evidence of 
this is disclosed by the fact that while the privately-owned companies, 
notably the telephone and telegraph, steel and railway industries 
of the country. have all adopted liberal pension and disability plans, 
the Government has, as vet, not seen fit to adopt anything for the 
relief of the Post Office entplovés. It may be assumed by some that 
the postal service has not the hazards of other corporations and the 
employés are, therefore, not subject to the accidents which occur in 
privately-owned enterprises. When we think of the many railway 
accidents in which postal clerks have been injured, and also consider 
the report from Mr. Rubinow, in which he states that there were 
1.600 injuries to employés of the postal service, 390 of them fatal, 
there were 17 fatalities and 124 injuries in the rural mail district 
and eight fatalities and 440 injuries in the city mail delivery, and that 
in none of such cases was any compensation paid by the Government. 
we must appreciate that the mail service exacts its toll of injured and 
killed as well as the privately-owend corporations. 

In presenting the statements with reference to foreign telephone, 
telegraph and Post Office development, Congressman Lewis, though 
he apparently lays great stress upon the fact that these services are 
inter-related. fails to take such fact into consideration in commenting 
on the apparent shortcomings of our service. Thus he will. under 
the telegraph table; show the absence of so-called low-rate telegraph 
business, without at the same time calling special attention to the 
fact that in this country practically all traftic to near-by points is 


handled by the telephone. Again, in making up his comparative 
telephone rate statistics for foreign countries, he persists in using the 
maximum rate figures for American cities. It is much fairer to 


compare the minimum price in American cities with the minimum price 


in foreign cities. The mean minimum price in American cities is £4-634 


per station, as against a mean foreign minimum rate of £5-760 per 


station. Another point illustrating the lack of care with which the 
information furnished by Mr. Lewis has been prepared is in connec- 
tion with the comparison of American and foreign telegraph rates, 
In this country the telegraph rate for 10 words does not include the 
address or signature, which is sent without cost, while in foreign 
countries the rates are based upon so much per word, including in 
such words the address and signature, which two items, as a general 
proposition, represent 12 additional words. If Mr. Lewis had used 
a correct means of comparison, the 10-word message in this country, 
costing ls. Old., would in reality represent the 22-word rate at 
ls. O§d., as compared with a lld. message abroad, provided the 
message be Jd. per word. Another feature which Mr. Lewis should 
bring out, or consider, is the fact that in this country telegrams are 
handled on a practically no-delay basis, while in foreign countries 
the general rates quoted by Mr. Lewis apply only on a so-called 
“ deferred " telegram basis. If you wish a no-delay message, you 
must send it at the “ urgent” rates, which are usually treble the 
ordinary rate. 

Having considered tho capacity and ability of the Post Office 
department of the Government to handle this problem, let us now 
spend a moment in recounting what the privately-owned corpora- 


tions of the United States have accomplished. With 1eference to 


the policy of the privately-owned telephone corporations, par- 
ticularly with reference to the Bell companies, we need not be in 
doubt, because in the annual report of the American Telephone & 
Telegraph Co. for the year 1910 President Vail pronounces the pur- 
pose of that company in this language :— 

It is believed that the telephone system should be universal, inter- 
dependent and intercommunicating, affording opportunity for any 
subseriber of any exchange to communicate with any other sub- 
seriber of any other exchange within the limits of speaking distance, 
giving to every subscriber every possible additional facility for anni- 
hilating time or distance by use of electrical transmission of intelligence 
or personal communication. It is believed that some sort of a connection 
with the telephone system should be within reach of all. It is believed, 
further, that this idea of universality can be broadened and applied to 
a universal wire system for the electrical transmission of intelligence 
(written or personal communication) from every one in every place to 
every one in every other place, a system as universal and as extensive 
as the highway system of the country which extends from every mans 
door to every other man’s door. 


How well this plan has been carried out the following figures vill 
show: As of January 1, 1914, there were approximately 13,700,000 
telephones and 32,900,000 miles of telephone wire in the world. Of 
this the privately-owned telephone system of the United States 
represented approximately 66 per cent. of the total number of 
stations in the world, or, in round numbers, 9,000,000 stations, while 
Europe represented approximately 27 per cent. of the total develop- 
ment, or less than 4,000,000. Of the total telephone investment 
of the world, amounting to £380,000,000, the United States 
represented 58 per cent., or, in round numbers, £220,000.000, while 
that of Europe was approximately £120,000,000, or 34 per cent. of 
the total. These figures are particularly significant in view of the 
relative population of the United States and Europe as compared 
with the total population of the world, which comparison is 83 
follows :— 


Weorld............ tens DI: 1,623,300,000 
United States ............ cesse 94,800,000 During 1912. 
Europe usce tbe rts Pe nixa 400,000,000 


With less than 6 per cent. of the population of the world, the 
United States has 66 per cent. of all the telephones—not so bad for 
private ownership. New York City has more telephones than 
Belgium, Hungary, Italy, Netherlands, Norway and Switzerland 
combined. Chicago has more telephones than France and Phila- 
delphia more than Austria. It is also interesting to note that the 
average investment per station in the United States is £24-4, as sn 
pared with the average investment per station in Europe of £33—-. 
The average gross revenue income per station in the United States 
is £6.6, as compared with £7 per station in Europe. I believe the 
actual comparison would be much more favourable to this country 
by reducing the average investment per station and gross income peT 
station, if we should consider in this country the enormous amount 
of tic and leased lines, which, though to-day considered in connection 
with the property and gross revenue in determining the avers 
value and income per station, represents a distinct addition to the 
plant both in investment and use, Just think of the thousands of 
messages which are being sent every day over so-called tie lines, . 
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leased lines and extension lines to points off premises. This, of 
course, represents plant investment and makes for efficiency, and 
should be considered by any fair-minded person in determining the 
relative efficiency of this country. For example, in the boroughs of 
Manhattan and Bronx, a small part of the city of New York, there are 
2441 tie lines and 5,500 extension lines connecting telephones off 
the premises, and as of this date, the American Telephone & Tele- 
graph Co. alone had under lease 213,996 miles of telephone and 
telegraph lines. Just think of this enormous mileage representing 
leased telephone and telegraph lines of the American Telephone & 
Telegraph Co. long lines department. As stated before, this does 
not include any of the lines leased by the associative Bell companies 
or by the commercial telegraph companies, yet this amount of 
213,996 miles represents more mileage than a great many of the 
foreign countries operate in their entire telegraph systems. Thus 
Great Britain, as of December 31, 1912, had but 310,872 miles of 
telegraph wire, while Italy had but 129,425. and the much-talked-of 
New Zealand but 24.297 in its entire telegraph system. Bear in mind 
that none of the traffic handled over this leased wire service of the 
American Telephone & Telegraph Co. or other companies is con- 
sidered in determining the relative efficiency of the various systems. 
This service is obtained expeditiously and economically, and yet 
such tratie in no way enters into the number of messages with which 
the system is credited. This is but one of the many intricacies which 
have grown up in our system, and which must be considered if any 
fair study is to be made. This tie, leased and extension line system 
represents the very highest efficiency, for by means of these arrange- 
ments patrons are given better service and economies of operation 
are provided for in that the necessary operation in the central offices 
of the company is avoided ; yet even so, the company must provide, 
maintain and closely supervise the vast amount of property and 
equipment used in connection with such service, and the investment 
and cost of such maintenance and supervision should not be con- 
sidered as retlecting upon the company's efficiency by failing to 
recognise the vast amount of traffic and service thereby rendered. 
Bringing the study closer home, let us consider the development of 
Richmond and Virginia when compared with foreign cities and 
countries :— 


Number of 
Population. mae 


Telephones. 
Richmond — ......... — tad 160,000 ...... 18,857 
Brussels ............ eere 839.000 .  ...... 21,470 
ANNETTE oa ot olddata 487.000 ...... 8,020 
Marseilles | .............. eere eese 565,000 — ...... 7,135 
bxnun Wer .. 20061,6000 ...... 86,500 
Beloldib e co e bu toco 1,300,000. LLL. 58,640 
Hungary excep EA . 21,212,000 — : 19,138 


We, of course, are all acquainted with the magnificent progress 
which the privately-owned companies of this country have made in 
improving the equipment and organisation of service. For many 
years the United States has been considered the Mecca of all tele- 
phone engineers and investigators from all parts of the world, and 
there is hardly a time when representatives from some of the foreign 
countries are not located in the telephone centres of this country 
making studies of telephone practice and equipment. Telephone 
men, of course, appreciate the amount of study which is constantly 
being made to care for the needs of the future. They know that 
engineers arc engaged in making studies as far ahead as 20 years with 
a view to being prepared to take care of requirements. They know 
of the ma;miticent pension and disability plan which has been intro- 
duced and adopted, and that the object of such plan is to reward 
continuous and faithful service in that as the employé continues in 
the service his benetits increase. They know that such plan provides 
for disabihty payments in case of sickness or accident, and to 
beneficiaries in case of death. They also know that the company Is 
Betting aside out of it earnings proper amounts to care for deprecia- 
tion, including obsolescence. "They, of course, appreciate that 
changes in equipment can only be made by the creation of a proper 
reserve for that purpose, unless the value per station is to be in- 
creased by new capitalisation, which ultimately must spell higher 
rates or bankruptcy. 

Considering (3), if we assume that the ownership of the telephone 
and telegraph is to be transferred to the Government, the present 
magnificent plan for accounting which the Interstate Commerce 
Commission has laid down for the regulation and supervision of the 
telephone industry by the public service commissions of 41 States 

omes absolutely of no avail. Under present conditions, the 
telephone. tele graph and Post Office department may be considered 
as three rival concerns in the sense that each furnishes a means of 
transmitting communication. ‘The Attorney-General of the United 
States recently effected a separation of the telegraph and telephone 
industries on the assumption that they were in a measure competing. 
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This action on his part provoked the hearty approval of President 
Wilson. To postalise the telephone and telegraph industry would 
be a return to the condition which has just been held to be improper. 
with the further aggravation that it would combine the three and 
only agencies of communication, whereas the former condition left 
the telephone and telegraph separated from the mail service. Assum- 
ing for the purposes of argument that the Post Office department of 
this country is as efficient as pictured by Mr. Lewis, is it not fair to 
assume that the wide and extended use of the telephone and tele- 
graph in this country has had a very powerful effect in stimulating 
the postal department to activity The merchant of the country 
now has three, and at points reached by the rival telegraph com- 
panies four, separate agencies for transmitting messages. If the 
mail is uncertain or slow, he may use the telegraph of one or another 
company. If the mail and telegraph do not furnish a satisfactory 
means of communication he has the telephone. There is a keen 
rivalry. Public service commissions are engaged in investigating 
practices and rates, and Congress, having recently instructed the 
Interstate Commerce Commission to proceed with a complete 
appraisal of all telephone and telegraph properties, will have fur- 
nished a means of determining amounts earned and the propriety of 
existing rates. Will the merchant of the country and the farmer 
desire that a monopoly be created so that every avenue of com- 
munication will be in the hands of one organisation, subject to no 
regulation but such as may be the result of political upheaval? I 
think not. 

However, unless every part of the Government-owned system is 
made absolutely self-sustaining, localities in which mutual or inde- 
pendent companies are operated will to a certain extent bear a double 
burden: First, in that they will. as at present, have to support their 
own systems ; and, second, in that as citizens and taxpayers of the 
country, they will have to make up their pro rata share of the 
shortage, no part of which under such condition will have been 
created in their own territory. Included in such shortage must be 
the £4,000,000 of taxes now paid by private companies. It may be 
said that the so-called public service motive which Mr. Lewis so 
frequently mentioned may justify carrving a large proportion of the 
expenses by means of taxation. If such a plan can be justified for 
the Post Office service on the theory that the service requires no 
particular equipment to be placed at the disposal of any individual 
or group of individuals, it certainly cannot be justified.in the case of 
the telephone industry, for it is impossible to conceive of a condition 
where the different members of a society or the different groups will 
use or have available for use the same amount or kind of equipment. 
Mr. Lewis expresses himself as believing that the development of 
the telephone in private has reached its limit. How he can possibly 
arrive at this conclusion is beyond belief when it is considered that 
reports for the last vear show that 700,000 stations have been added 
to the systems in the United States, a larger number than has been 
added in any other year, and when it is known that the company 
during the past year, as in all other vears, has been making plans 
as far as 20 years ahead to take care of the future. 

A statement of Mr. Lewis before the Congress bears out the con- 
tention I make that there is an element of competition at least 
between the Post Office and the telegraph. As the condition which 
compelled foreign Governments to enter the field is not present in 
this country, it would seem the path of wisdom to await the result 
of the careful study now being made by the Interstate Commerce 
Commission before proceeding further in this matter. In the mean- 
time, I trust that Mr. Lewis may become more friendly to the tele- 
phone and telegraph interests and the employés of this company, and 
seek to locate some good in place of merely, by every conceivable use 
of figures, showing us to be all that is bad so far as rates, service and 
efficiency are concerned. If from the consideration and discussion 
of this Paper and general subject vou feel as I do, that it would be a 
calamity for this country to change from private ownership of tele- 
phones and telegraphs to Government ownership, because of its 
injurious effect upon the best business interests of the country, I hope 
vou will do everything in your power to bring to the attention of 
your friends your feeling. We must remove any notion that the only 
people interested in this matter are the stockholders or owners of the 
telephone and telegraph plants. As a matter of fact, they are the 
least concerned. First, the citizen must be made to realise that he 
is the most directly affected by any proposed change. For what 
good will apparent reductions in rates or so-called institutional 
efticiency amount to if, as a net result, the development and use are 
pulled down to the level of foreign countries ? Next in importance 
comes the welfare of the loyal and capable army of employes. 
Instead of being compelled to accept the proposed change, they 
should be upheld and encouraged, and it is certainly up to you to 
make this fact known to your many friends. 1 have absolutely no 
fear for the future if people can only be made to think and reason. 
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ELECTRIFICATION OF INDIAN RAILWAYS. 


The report of Messrs. Merz & McLellan, of which we 
give an abstract elsewhere, on the proposed electrification 
of the Calcutta Suburban railways and some of the main 
lines running from Calcutta, makes interesting reading and 
should be perused by all who are interested in this large 
subject. A good deal of the report 1s popular in character, 
as is usual in such cases, and consequently it will be under- 
stood by those who are more concerned with the management 
than the engineering of railways. An excellent account is, 
for instance, given of the general advantages of electric 
traction. It is pointed out that one of the main reasons for 
the present interest in electric traction on railways is due to 
the limitations imposed by the narrow gauge. As the 
tracks become loaded up it becomes impossibl> to increase 
the number of trains beyond a certain point, owing to the 
headway that is necessary, and consequently the only 
alternative is to increase the length of the trains. Here, 
however, we are met with the difficulty that the steam loco- 
motive cannot be made much more powerful than it is at 
present because the size of the boiler cannot be increased 
further. Consequently, it becomes a question of either 
laving down more tracks or making alterations tv structures, 
so that the loading gauge may be increased. both of which 
alternatives are very costly ; or, finally, we may resort to 
electric traction to provide us with more power. Heavy 
gradients also provide an argument in favour of electric 
traction, because it is possible to obtain much more power 
from electric locomotives than is possible with steam 
locomotives of equal size, and thus the heavy gradient 
with the electric locomotive does not introduce difficulties 
from the schedule point of view. 

The Calcutta railways appear to be unusually well suited 
to electric traction, from several points of view. For 
example, it is seldom that the boundary of th» electrified 
zone coincides with the locomotive zone. In this instance 
it is proposed to take the electrification as far as Naihati, 
and, as it happens, this is a junction where the goods trains 
are made up. Consequently, by means of electric loco- 
motives the goods and mineral traffic can be handled very 
conveniently as far as Naihati, and such locomotives cán 
also be used at this junction for marshalling the goods 
trains. This will enable a good deal of time to be saved. 
Also the steam locomotive can be eliminated from the 
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main line passenger trains because these allstop at Naihati, 
and, therefore, very little time need be lost in changing the 
locomotive ; and such time as is lost can be made up on the 
line between Naihati and Calcutta. Also, only one type gf 
locomotive will be necessary for all purposes, thus making 
for simplicity. Apart from the main tracks, there are a 
certain number of sidings, in connection with the mills, 
where the traffic is not considerable and which it is not 
proposed to electrify. In these cases accumulator locomo- 
tives will be used for handling the traffic. 

It is possible that the electrification may be carried to a 
distance of 150 miles from Calcutta. As might be expected, 
the choice of system resolves itself into a choice between 
single-phase and high-tension continuous current, and Messrs. 
Merz & McLellan have decided in favour of the latter. 
The pressure of the line has been provisionally fixed at 
1,500 volts, though it is possible that 3,000 volts may 
ultimately be decided upon. The advantage in favour of 
continuous current is shown to be over £800,000 in capital 
cost on a scheme costing about four millions, and the annual 
costs are shown to be about £30,000 less than with single 
phase. It is quite possible that these figures would be | 
traversed to some extent by the supporters of the single- | 
phase system, but the main point for the moment is that 
Messrs. Merz & McLellan show a saving by electrification 
equivalent to 15-6 per cent. on the capital outlay involved. 
Figures such as these should have weight with railway engi- 
neers in this country as well as with those on the Indian 
railways, to which the report under review particularly refers. 


REVIEWS. 


(Coples of the undermentioned works can be had from THe E-scrrician Offices, post 
free, on receipt of published price, adding 3d. for books published under 2s. Add 
10 per cent. for abroad or for foreign books.) 


———— 


The Elements of Electricity. By Prof. Wirt ROBINSON. (New 
York: John Wiley & Sons.) Second edition. Pp. xv.+ 998. 
10s. 6d. net. 


The author is a Lieutenant-Colonel, and Professor of 
“Chemistry, &c.," in the United States Military Academy, and 
the volume is a text-book for part of a course which is com- 
pulsory on third-vear cadets. A short introductory chapter 
deals with units. Here we find work defined as * the expen- 
diture of energy in overcoming a resistance over a path," and it 
receives definit» expression in terms of length and force oulv 
through the definition of the ery, while energy is defined later 
as "the capacity of a body to do work." But th.s is excep- 
tional ; definitions, explanations and descriptions being usually 
expressed clearly and accurately, with many term: and happily 
chosen illustrative analogies. 

The section titles—static electricity, magnetism, voltaic 
electricity. electromagneties—sugzest a somewhat archaic 
point of view, and their contents confirm this, in spite of the 
inclusion of recent matter. No attempt is made to utilise the 
conception of the electron for unifying the whole subject. The 
student is told that electrostatic induction might better be 
termed “influence” in order to distinguish it from * a more 
Important and difierent kind of induction." Again (p. 16), 
that “ we do not know what electricity is," a statement which 
13 true, and yet misleading, made without explanation. It 
might be put into its right perspective by pointing out that we 

ow even le: what matter is. Ampére's explanation of 
magnetism in terms of molecular currents is not mentioned, 
although the reader is informed that he formulated a complete 
theory of electro-dynamics on the basis of Oersted's discovery. 


699 


The statement (p. 16), that “‘no satisfactory explanation is 
given why bodies should acquire unlike charges by friction ” 
is no longer true in the light of the electron theorv. In defining 
the potential at a point as measured by the work required to 
bring a unit of positive electricity from infinitv, the author 
omits the essential qualification that this unit must be so small 
as not sensibly to alter the existing electric distribution. On 
p. 57 the author falls into the common error of defining E. M.F. 
as that force which moves or tends to move electricity, con- 
fusing it with electric force. The confusion originated with 
Maxwell, who used the term electromotive force in the usual 
sense (a quantity of work), and also electromotive force at a peint 
as the equivalent of electric force. Mathematically, E.M.F. is 
the line integral of electric force. The hypothesis that diamag- 
netism may be accounted for as due s mply to bodies exhibiting 
it having a smaller permeability than that of the surrounding 
medium (p. 309) was disproved bv Curie's researches in 1895, 
which showed that both diamagnetism and paramagnetism 
are general properties of matter, but that the former is largely 
masked by the latter where the permeability is high. 

The removal of these defects would make the book most 
useful to the many who require merely a general knowledge of 
the applications of electricity and of the principles of con- 
struction of electrical apparatus and machinery. The de- 
scriptions are sufficient for an intelligent c mprehension of 
their use and as a first introduction to the more detailed study 
of special subjects. Measuring instruments, lamps of various 
types, generators and motors, and the distribution of direct 
and alternating currents are well and simply treated, the 
section on electromechanics (generators and motors) being 
both comprehensive and reliable, and forming a good intro- 
duction to the subject. A short section on gaseous conduction, 
“rays,” and allied matter is too brief to be of much use. The 
following and final one, on electrical oscillations, gives quite a 
good general idea of the principles of wireless telegraphy. The 
paragraphs on Maxwell's electromagnetic theory and en electric 
elasticity are too brief to be informative, and the former gives 
an incorrect interpretation of electric displacement, which. in 
Maxwell's hands, was simply a mathematical concept, and first 
received a physical interpretation in terms of the electron 
theory. There is a good index. The value of the book would 
be much enhanced by references to detailed treatises for the 
guidance of the student using the volume as a general intro- 
duction to the subject of electrical engineering. 

G. W. DE TUNZELMANN. 

Le Téléphone, Instrument de Mesure, Oscillographe Interféren- 

tielle. By Dr. Aveuste Guyay. (Paris: Gauthier- Villars. ) 

Pp. 162. 2fr. 75c. 
This little book deals, firstly, with the use of the telephone 
receiver in electrical measurements as a null measurer in con- 
nection with various arrangements of the Wheatstone bridge. 
The work of Mercadier, Rayleigh, Kennelly and Pierce, &c., is 
described and the mathematical theory of the telephone 
receiver 1s discussed. 

The theory of the alternate-current bridge bv means of 
determinants, a method which has been emploved by several 
writers in this country, is given in detail. 

Various applications of the alternate-current bridge for special 
purposes are then described, such as the Kohlrausch bridge for 
the resistance of electrolytes, high frequency capacity measure- 
ments for wireless work and inductance measurements, &c. 
&c. This portion of the book is not, however. by any meine 
exhaustive, some important and largely used alternate-current 
bridge arrangements being omitted. The remainder of the 
book, about 100 pages, is devoted to a description of a new 
measuring Instrument, which the author terms an interference 
oscillograph. This apparatus consists of a telephone receiver 
to whose diaphragm a plane-silvered mirror is attached and a 
second plane mirror, only slightly silvered. is fixed in front 
and parallel to the former, so that an air film of the order of 
zy mm. normally exists between the two. The interference 
rings, set up in this film by a powerful mercury vapour lamp 
are examined by means of a suitable optical arrangement and 
portions of these rings can be projected on to a moving photo- 
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graphic plate so that the wave form of the vibrating diaphragm | showed that for all temperatures used the ions emitted were- 


can be studied. 

This device 1s extremely sensitive and diaphragm motions of 
a few uu may readily be measured. The photographic and 
optical arrangement, &c., are studied in verv great detail, and 
so far as thev apply to oscillographic work in general, should 
prove of considerable value. 
pA The instrument scarcely appears to be entitled to the name 
of oscillograph, which is generally understood to refer to an 
apparatus for accuratelv recording applied. electrical wave 
forms. In this case the apparatus is applied to an ordinary 
telephone receiver diaphragm, and it is the vibrations of the 
latter, with all the errors introduced by resonance, which are 
recorded, and not by any means the true wave form of the 
currents applied to the receiver terminals. 

One appendix deals with the theory of the telephone in- 
duction coil, based to a considerable extent on the published 
work of Abraham and Devaux Charbonnel. The second 
appendix deals briefly with the theory of the telephone receiver 
applied to wireless telegraphy. B. 5. COHEN. 
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A LECTURE EXPERIMENT ILLUSTRATING SPATIAL 
DENSITY OF ELECTRONS. 


BY F. LLOYD HOPWOOD, B.SC., A.R.C.SC. 


It is well known that, when a carbon or metal filament is 
raised to incandescence in the neighbourhood of a cold con- 
ductor maintained at a positive potential, both being enclosed 
in an evacuated vessel, a continuous stream of electrons passes 
from the hot filament to the cold conductor. Richardson 
(^ Phil. Trans.,’ 1903) has shown that the saturation current 
obtained in these cases increases rapidly with increasing tem- 
perature of the hot filament, and may be expressed by the 


equation f 
n 


1=4T e T, 


where ¢ and b are constants and T denotes absolute tempera- 
ture. Some recent experiments by Langmuir (7 Phys. Rev." 
December, 1913) show, however, that at verv 
high temperatures the current is less than the 
value given by Richardson’s formula, and he 
ascribes the diminution to the spatial density 
of electrons in the neighbourhood of the hot 
filament, which amounts in effect to a back 
E.M.F. 

It was shown by Eve (* Nature," March 12. 
]*14)and independently by the writer (7 Nature," 
March 26, 1914), that the electron atmosphere 
of a hot filament can be demonstrated by 
bringing a negatively charged rod (or negative 
terminal of a Wimshurst machine) near to 
à carbon filament lamp. The chareed rod 
causes a displacement of the loops of the filament, 
which may repeatedly touch the walls of the lamp 
and then spring back through their original positions. Bringing 
up a positively charged conductor does not produce these 
effects. If a positively charged body is rapidly removed from 
the neichbourhood of the filament. the filament is affected. 

The writer has since discovered that if the temperature of 
the filanient is raised still higher (by running the lamp above 
its normal voltage) a negatively electrified rod does not cause 
any displacement of the filament. 

The null effect in this case may be due. either to an increased 
spatial density of electrons acting as à sheath to the filament, 
or to a change in sign of the ions emitted by the filament. 

In order to decide the point, an incandescent lamp with two 
similar. unanchored hairpin carbon filaments. was used (see 
ficure). This arrangement permitted either filament to be heated 
separately, or the connecting of the two filaments in series to 
heat them simultaneously. When only one filament was 

cated the arrangement could be used as a Fleming valve and 


negative in sign. It was found possible to raise the two fila- 
ments simultaneously to such a temperature that no displace- 
ment was apparent when a positively or negatively electrified 
rod was brought near, while if one filament only was raised to 
this temperature it was immediately affected by a negatively 
electrified rod, t.e., an increase in the number of electrons 
present was responsible for the null effect. 

The spatial density effect described above can be shown toa 
large audience by means of a projection lantern. An ordinary 
100-volt incandescent lamp (with preferably three loops in the 
carbon filament) is suitable for the experiment, the lamp being 
in series with a variable resistance and run on a 200-volt circuit. 

The experiment can also be performed with a metal filament 
lamp, but in this case it is usually necessary to considerably 
over-run the lamp. 


ELECTRIC TRACTION IN INDIA. 


T Towards the end of 1912 Messrs. Merz & McLellan were 
appointed by the Railway Department of the Government of 
India to report upon the possibilities of emploving electric 
traction on certain sections of the Eastern Bengal State Railway 
in the neighbourhood of Calcutta. After a thorough investi- 
vation of the various conditions had been made, Messrs. Merz 
& McLellan issued their report. Although this was dated 
some months ago we have onlv recently received permission 
from the Indian Railway authorities to publish an abstract. 
In what follows we deal with some of the more interesting 
matters mentioned by the engineers. The report is divided 
into four parts, in the first of which the general question of 
electric traction is dealt with at some length, suburban, ter- 
minal, heavy gradient and main line electrification being all 
considered. As a result, the conclusion is reached, that both 
in capacity and efficiency the electric is superior to the steam 
locomotive. A summary of this part is given in Table I. 
Part II. deals with the suburban system of the Eastern Bengal 
Railway in detail and much of this is reproduced below. The 
same remark applies to Part IIT., which deals with the possible 
policy of the neighbouring railway bodies with regard to elec- 
trification, and to Part IV., which deals with the relative cost 
of different systems of electric traction. 


Table I.—Some Possibilities of Electric Traction for Various Classes of 
Traffic. 

T raffic.—Suburban passenger. 

Fundamental Couditions.—Frequent. fast service of light trains to be 
given. 

How Electric Traction is Applicd.—Multiple-unit trains. 

Improvements due to use of Electricity.—(1) Frequent and regular 
service and higher speeds can be economically given. (2) Improved 
punctuality due to ability of multiple-unit trains to make up time. 13) 
Capacity of terminal stations increased. (4) Train crews more econo- 
mically employed. (5) Earning capacity of line increased. (6) Resi 
dential areas can be economically developed. (7) Working costs per 
train-mile can usually be reduced in spite of higher speed and better 
service given. (8) Better service can be economically run to attract 
traffic. 

Traffic.—Yerminal and shunting yards. 

Fundamental Conditions.—Heavy long-distance trains to be worked 
rapidly in and out of termini and conditions generally to be improved. 

How Electric Traction is A pplied.—Electric locomotives. 

Improvements due to Use of Electriciti.—(1) More margin in locomotive 
power can be provided due to overload capacity of the electric motor, 
hence heavy trains can be accelerated much more quickly and so taken 
in and out of the terminus more rapidly. (2) Punctuality of arrivals Is 
improved, as trains can be speeded up when in the terminal zones. (3! 
Smoke nuisance, fire risk (important for shunting yards), and obscurinz 
of signals by smoke eliminated. (4) Noise reduced. (5) Approach 
fying junctions can be more freely adopted, as electrie locomotives ean 
control heavy trains readily on heavy gradients. (6) Large standhy 
coal losses are avoided. (7) A great reduction in the cost of repairs ane 
renewals of locomotives is effected. (8) A large saving can be made by 
economy of crew's time, absence of lighting-up wages, and heavy running 
shed charges, 

T raffic.— Heavy gradient lines. 

Fundamental Conditions.— Heavy trains to be worked on steep gradient: 
where, from the nature of the case, tunnels are frequent. 

How Electric Traction is Appli«d.—KElectrie locomotives. "T 

Improvements due to Use of Electricity.—(1) Smoke and ventilation 
troubles are eliminated. (2) Good speeds can be given even on veri 
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heavy gradients. (3) Very heavy trains can be readily handled. (4) 
More margin in locomotive power can be provided because of the over- 
load capacity of the electric motor. (5) Fewer types of locomotives are 
required—frequently one type only is sufficient. (6) Double heading 
can be freely employed with electric locomotives, one locomotive crew 
only being employed. (7) Large savings in coal can be effected since : 
(a) Standby coal losses are practically eliminated ; (5) regeneration can 
be adopted by which descending trains help to pull ascending ones up. 
(8) A great reduction in cost of repairs and renewals is effected since, in 
addition to usual reductions, wear of brake blocks and wheel tyres is 
avoided by regeneration. (9) A large saving can be made by economy 
of crew s time, absence of lighting-up wages, and heavy running shed 
charges. (10) Rail wear is reduced. 
T'raffic.—Main lines. 
Fundamental Conditions.—Heavy trains to be hauled at high speeds. 
How Electric Traction is Applied. —Electric locomotives. l 
Improvements duc to Use of Electricity.—(1) Congestion can be relieved 
by using larger trains, which can be handled at high speeds. (2) Speeds 
can be readily increased where required. (3) More margin in locomotive 
power can be provided because of the overload capacity of the electric 
motor. (4) Fewer types of locomotives are required—frequently one 
type only is sufficient. (5) Double heading can be freely employed with 
electric locomotives. one locomotive crew only being employed. (6) 
Large standby coal losses avoided. (7) A great reduction in the cost of 
repairs and renewals of locomotives is effected. — (8) A large saving can 
be made by economy of crew’s time, absence of lighting-up wages, and 
heavy running shed charges. (9) Rail wear is reduced. 


THE SUBURBAN SYSTEM FROM SEALDAH TO KANCHRAPARA. 

In this part of the report are considered in detail the electrification of 
the suburban section of the broad-gauge system from Sealdah to Kanch- 
rapara. ‘The boundaries of what is referred to as the suburban section 
of a railway are usually fixed somewhat arbitrarily. In the case of the 
Eastern Bengal State Railway, there are large goods marshalling yards 
situated at. Naihati, so that it might appear reasonable to consider Naihati 
as the northern extremity of the suburban system of the railway. On 
examining the working passenger time-tables, however, it is evident that 
there is a considerable passenger traffic beyond Naihati to Kanchrapara 
—in fact, the local suburban trains run right through from Scaldah to 
Kanchrapara. Since Kanchrapara is only a few miles further from 
Sealdah than Naihati, and since there is no apparent reason why this 
extension should not be electrified, we shall consider, for the purposes of 
this part of the report, that the suburban section extends to Kanchrapara. 

In the vase before us, there are certain peculiar conditions which are 
not usually found in the case of suburban systems. Perhaps the most 
important of these is that the main goods yard of the broad-gauge system 
is situated at Naihati, This, of course, means that most of the large 
goods trains, both home and foreign, which go to and from Calcutta via 
the Eastern Bengal State Railway, are broken up and remarshalled at 
Naihati. Naihati is, therefore, in any case, the end of an engine section 
for goods werking, and there are no difficulties from the point of view of 
changing engines, in operating the whole of the goods traffic between 
Caleutta and Naihati electrically. This is à special feature of the case 
before us, and. especially if the suburban trains are run electrically, 
advantage may be ta ken of it to work the goods traffic electrically. In 
the case of the main line through passenger traffic, there is not the same 
necessity for stopping the trains at Naihati as in the case of the goods 
trains, but, if all the suburban passenger traffic and the goods trafhe is 
handled electrically and its speed raised. it is probable that it would be 
considered desirable to operate the through passenger trains by electric 
locomotives, the speed being increased and the engines changed at Naihati. 
The reason for suggesting at this stage that the engines should be changed 
at Naihati instead of at Kanchrapata is that there will probably be run- 
ning sheds at Naihati for the goods electric locomotives, and these same 
sheds could be utilised for the passenger electric locomotives. The time 
saved between Calcutta and Naihati, at the speeds which we shall recom- 
mend, would otfset the time lost in changing engines at Naihati, and, as 
will be seen, the cost of operating the through passenger traffic would be 
reduced. We therefore propose to consider the electrification of the 
following suburban and = main-line traftics: (a) Suburban passenger 
trafic between Sealdah and Kanchrapara ; (b) through passenger traffic 
between Scaldah and Naihati; (c) goods traffic between Sealdah and 
Naihati. l 

We propose to equip for electric working two lines from Naihati to 
Kanchrapara for passenger trafħe; four lines from Sealdah to Naihati, 
the necessary sidings and platforms in Sealdah Station and the other 
stations en route, and the goods yards at Naihati and Chitpore. 1t will 
be unnecessary to equip for electrical working the sidings which run from 
the main line to the mills along the Hooghly. We discuss this question 
later on arid suggest there a method of operating trains on these sidings 


o Table Hc Ms (Suburban). 


mei. Vt decer Rs Mee 


Equivalent 
Section. Route- single track- 
mileage. mileage. 
Sealdah te: Naihati .:::: 3 cereo ke eu reete ZO o 94 
Naihati to Kanchrapara | ........eeseeeeernne : df ue 91 
Duun- Dum to Chitpore ......... eee Pastas l 2 
Sidings at Sealdah and other stations ......... ae 241 
Ru up qM—— wees kaa eared ~~ 13} 
MR An E EE — .. 23 
Total mileage eue X "E nau 1661 
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which renders the equipping of the lines unnecessary. The route- 
mileages and equivalent mileages of single track included in what we 
have called '* The Suburban System " are given in Table II. 

In considering the methods proposed for operating the suburban. 
passenger traffic, the first question to decide is whether the suburban: 
passenger traffic shall be run by multiple-unit trains or by electric loco- 
motives. One of the greatest advantages arising from the use of elec- 
tricity for a suburban service is that it permits of the use of multiple-unit. 
trains. We regard the use of such trains as of fundamental importance- 
to the traffie department and have discussed their advantages earlier in. 
this report. We recommend that the multiple-unit system of train. 
working should be adopted. 

For the year 1911, the total passenger train-mileage between Calcutta. 
and Naihati was 598,253* train-miles. Of this amount, 220,000t was. 
run by through steam trains, and the remainder, 378,253 by suburban 
trains. For suburban trains between Sealdah and Kanchrapara we- 
estimate the train-mileage to be 438,000 for 1911. By the time that 
electricity replaces steam, these mileages will have increased considerably. 
owing to the normal annual increase of passenger traffic. On the instal- 
lation of the electric service, there will be a further increase of traftic - 
owing to the fact that the more frequent service of trains provided will: 
attract traffic, It is therefore clear that, for the purposes of the report, 
we must increase the 1911 train-mileage by the growths which may 
reasonably be expected under steam conditions within the period which | 
must elapse before the system can be worked electrically, and then add. 
an amount to correspond to the additional train- mileage which should be - 
run with electric traction, to attract traffic, in the form of a more frequent - 
service. The actual suburban train-mileages which we have assumed are - 
set out in Table III. 


Table III.—.ín^ual. Passenger Train- Mileages (Suburban). 


Train-mileage in 1911 eenes e*setssesptono 9*90620585^50»5*52o0»5860295092545090600228€00994€6 438,000 ` 
Train-mileage assumed in estimates for steam conditions ... 702,000 - 
Train-mileage assumed in estimates for electrical conditions... 876,000 


It will be seen from Table III. that we propose to consider the opera- - 
tion of 876,000 train-miles per annum by multiple-unit trains, the corre- 
sponding steam figures in the same year being estimated at 702,000. 
This is equivalent to a 25 per cent. increase of train-mileage over and : 
above the corresponding steam figure. In our comparative estimates - 
of steam and electric working (see Table LX.), we have compared the cost 
of operating the smaller steam train-mileage by steam with the higher 


electric train-mileage by electricity. The running of this extra mileage - 


would be justified and necessary only if the increased receipts were found | 
to warrant it. In arriving at the financial conclusions, we have, however, - 
only assumed increased receipts from 80 per cent. of the additional train- 
mileage run over and above that for which the steam costs, which havo - 
been compared with the electric, allow. Should the traffic increase not 
come up to expectation, fewer coaches can be run. We recommend that 
the suburban trains be run at 20 per cent. higher speed than the present 
steam trains. Should the increased revenue not justify it, not only can 
the trains be shortened, but the higher speeds need not be given. With. 
electricity, just as with steam, a higher speed increases the cost of opera- 
tion and a reversion to the steam speeds now run would reduce the work- 
ing expenses under electrical conditions which are, in any case, low as. 
compared with steam. : 

The train-mileage which we have assumed for electrical conditions. 
corresponds approximately with a 20-minute service of trains in each. 
direction from Calcutta to Naihati, and a 40-minute service between 
Naihati and Kanchrapara. It may be desirable, during periods of rush 
traffic in the morning into Calcutta, and during similar periods in the - 
evening out of Caleutta, to provide additional express trains interspersed 
between the stopping trains. In our estimates of rolling-stock and i 
operating costs we have allowed for the provision of two express trains . 
between Sealdah and Naihati during the morning, and the same number - 
during the evening. The cost of running an express train is less than the - 
cost of running a stopping train. Table IV. gives the timing of. typical . 
trains leaving Sealdah for Kanchrapara, both stopping and express. 


Table IV —Timings of Typical Trains. 


Startion: Stopping train, Express train. , 

. Hr. Min. Hr. Min. 
SEALDAH ........... e TR ee depart 8 0 .. 8 9 
Dum-Dum Junction ................ 3s 8 S8 .. Bec 
Belghurriah...... — ee a 8 It .. a 
Agarpara ...... —  —À— M € 5i 8 Is =e 
DOUG DOLE: n » B UM n. = 
Khardaha su esses reatu 7 8 26> 4 l Ae 
Tittar hut EET ERRORES x 8 30 . ncs 
Barrackpore ..........cccceeecncaeeees " 8 34 lx S 23 
Palta ................ Me s Bo38 2n ND 
Ichhapur ............... eese ése x 8x. uu ES 
Shamnagar ........ eese eene z 8 406 Ear 
Ian nara een ohne: TIE 8 53 E 
NGUNT eiie rA op Ashes aa 3$ 8 57 8 40 
Halishahar ................... screen vt 0 O0 .. = 
Kanchrapara .............. ess. arrive 9 6 : ROM 


(T'o be continued.) 


* de., from information supplied to us. 
T As estimated by ourselves from the working time-table 


£ Allowing a 40-second stop in each case for purposes of comparison 
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the use of the Audion as a generator of undamped oscillations, I 
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working the fundamental oscillation of circuit I is permanently 
CORRESPONDENCE. maintained. The operation is similar to that of a microphone- 

poe buzzer, and the invention depends on the electrical re-trans- 

THE SUD e. aU OF HIGH- mission of a part of the energy of the oscillating circuit to the 


relay, and includes all the switching arrangements which have 
been employed for that purpose. The maximum energy at 
a given voltage is so limited that the re-transmission of the 
oscillation circuit to grid electrode 3 is so strong that at some- 
where about half the period the anode current falls to zero. 

Instead of an inductive coupling between a and I, a galvanic 
one may also be used. With such a relay, even with the 
highest frequencies (it was possible to work without any 
difficulties with a wave-length from 5 to 10 metres), the oscilla- 
tions obtained with this device were of a constancy which 
have never yet been obtained with the arc. The generator 
is, therefore, a very considerable assistance in all high-frequency 
measurements, especially for damping and accurate capacity 
measurements. 

In order to get the energy necessary for sending purposes, a 
generator with an oxidised cathode and an ionised gas gap 
must be used, increasing the voltages at the same time. In 
this way with an anode voltage of 440, 12 watts may be 
generated in the antenna. With a wave-length of 600 metres, 
this gives 1-3 amperes antenna current with an antenna re- 
sistance of 7 ohms. Switching arrangements for increasing 
the energy and combinations of special relays are protected 
by a whole series of further patent applications. The princi- 
pal value of the generator lies ia the constancy of the 
oscillations generated, and in the simplicity of its application 
to wireless telephony. As long ago as June, 1913, it was 
possible in this way to obtain clear speech over a distance of 
36 kilometres from Berlin to Nauen. The accompanving 
illustrations show the arrangement of the apparatus.—I am, &c., 

Dr.-Ing. A. MEISSNER. 
Laboratory of the Telefunken Co., Berlin, June 23. 


— 


THE HELSBY WIRELESS SYSTEM, 
TO THE EDITOR OF THE ELECTRICIAN. 


TO THE EDITOR OF THE ELECTRICIAN. 
Sır: Referring to the article by Dr. de Forest regarding 


should like to remark that a similar method for high-frequency 
generation was suggested by me in March, 1913 (the German 


Fic. 1.—DiAGRAM OF MEISSNER ARRANGEMENT. 


patent application is dated April 9, 1913*), and is being worked 
with success. Researches have also been carried out both 
with the Audion and with the Lieben tube. 

The apparatus works in the following way: A closed 
oscillating circuit (I) of any desired frequency is connected 
inductively with the anode (A) of a gas relay or electron relay. 


Sir: We notice in your issue of the 24th inst. an article 
entitled * The Helsby Wireless System," in which a number of 
curves and figures used by the Helsby Wireless Telegraph Co. 
(Ltd.) in our recent action against them are reproduced. If 
the Helsby Company still think that the curves in Figs. 1,3, 4, 
5 and 6jrepresent the performance of their alleged system, 
| they are at liberty to do so, and in view of the judgment which 

has since been given we should have been content to let the 
matter rest but for Fig. 7 and the table on p. 662. These are 
put forward as representing the examples in Marconi s speci- 
fication No. 7,777 of 1900. . 

Fig. 7 no more represents the performance of Marconis 
Tune 2 than did the other figures put in by the defendants 
represent the other tunes. Curve (1) is supposed to represent 
the example as given and curve (2) the same aerial when 
shock-excited, but we have yet to learn how the spark-gap m 
the primary of two looselv-coupled circuits was sufficiently 
modified to obtain shock excitation. The curves are not only 
self-contradictory, but they both contradict the figures under 
Tune 2 in the table. The two arrows marked " Primary uu- 
coupled " and " Secondary uncoupled " (which vou have re- 
produced in the wrong places) show that in their reconstruc- 
tion of th» examples the defendants failed to carry out the 
instructions in th? specification. 

With regard to the table, the method employed for deter- 
mining the aerial capacity by placing a condenser im senes 
with it, the method employed for calculating the mutual induc- 
tance by taking the square root of the product of the primary 
and secondary self-inductances, as if these transformers had no 
magnetic leakage, and the method employed for calculating 
the coupling when there are harmonics in the aerial, as m 
Tunes 8 and 9, are all wrong, and result in errors of as much 8s 
1,000 per cent. 


All the foregoing was given in evidence (although it does not 


Fic. 2.—View OF MEISSNER APPARATUS. 


“When the anode is connected up, the fundamental oscillation 
of the circuit is generated. The weak oscillations are trans- 
mitted through coil B to the grid electrode, and pass after 
.amplification into coil a. and so back to circuit I, 4.e., during 
o MERE D Dc C c c LEN Ud 


* The United States application depends on German priority. 
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appear in your report of the case), it was not cross-examined to, 
and no evidence whatever was called by the defendants to 
support this extraordinary exhibit.—We are, &c., 
MancoNrs WIRELESS TELEGRAPH Co. (Lrp.), 
London, July 25 J. ST. VINCENT PLETTS, 
a e e Chief of Patent Department. 


“ TARIFFS.” 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır : If you will kindly permit me to trespass once more on 
your space, I would like to refer to two points in Mr. Bowden's 
letter. | 

I was prepared to take part in the discussion at the Con- 
vention, but others were before, me; I was also prepared to 
send in a communication for the “ Proceedings,” but, seeing 
your editorial reference, preferred to deal with the matter in 
your columns. Mr. Bowden endeavours to correct me, but 
confuses himself. He states ‘ This tariff (Poplar) is the 
method of applying the system," and that “the system is 
applicable to any area, but not the Poplar tariff." Exactly so! 
Then Mr. Bowden further invites me to mention any weaknesses 
in the Poplar tariff, but claims that he advocated the system 
which had fewer weaknesses, &c. If you will refer to my letter 
of June 29th, I stated “ I do not object to the Poplar tariff 
applied in Poplar although I cannot agree with it,” and further 
“ I quite agree that the principle, &c., is sound when these are 
accurately registered." I agree with the system, so where is 
Mr. Bowden's quarrel with me ? If it is correct to assume one 
part and assess the second of the fixcd charge in the Poplar 
tariff, why should it be called " pernicious, weak and illogic ” 
to assume or assess the fixed charge in the R.V. tariff. ?—I 
am, &c., FrEDK. W. Purse, 

Carlisle, July 27. City Electrical Engineer. 


RAIL JOINTS: THEIR CONSTRUCTION AND 
MAINTENANCE. 
TO THE EDITOR OF THE ELECTRICIAN, 


Sin: In your report of the discussion following Mr. Hum- 
phries’ Paper on * Rail Joints," read at the recent Congress of 
the Tramways and Light Railways Association, there is given 
an abbreviated version of my remarks which, I fear, may not 
be intelligible to all your readers, and which does not fully 
explain my meaning. Perhaps vou will allow me, without 
amplifying my statement in any way, to add a few words to 
that report. 

For the benefit of those of your readers who were not present 
at the Congress, and who, therefore, were not favoured with the 
opportunity of hearing Mr. Humphries’ Paper in extenso, and 
which for reasons of space you could not publish fully in your 
columns, it may be advisable to point out that Mr. Humphries 
dealt at some length with tke  Thermit " process for welding 
rails, acknowledging that thousands of such joints were in use 
In this country, but that he himself advocated a joint of a 
different type. It was because of some of his reasons put 
forward in this latter part of his argument that I felt7called 
upon to speak. 

When one bears in mind the type of joint used by Mr. 
Humphries, it is quite easy to follow my line of reasoning in 
stating that our latest '* Thermit " process of rail welding is 
an improvement upon our earlier method. Formerly, as I 
ported out, we considered it sufficient simply to butt up the 
rail closely, and to unite merely the base and lower part of the 
rails, without actually welding the head. As the results of this 
system were not uniformly satisfactory, we eliminated the 
possibility of the head opening even in the slightest degree by 
butt-welding the head in addition to uniting the base and lower 
part of the rail. 

It is not my wish to trespass on your valuable space by 
elaborating my position, but I have thought 1t necessary to 
make my meaning a little more explicit than in the short report 
standing opposite my name.—I am, &c., 


London, E.C., July 28, R. STUTZ. 
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PARLIAMENTARY INTELLIGENCE. 


—— À——DÜn— À— 
MANCHESTER CORPORATION BILL. 


During the past fortnight the Local Legislation Committee of the 
House of Commons (presided over by Mr. Gardner) have considered this 
Bill, which includes clauses authorising tramway extensions and the 
running of motor omnibuses. 

The Hon. J. F. D. FITZGERALD, K.C., for the promoters, said since 1902 
£815,000 had been contributed by the tramway undertaking to relief of 
rates, and last year £103,000 was so contributed ; also the capital account 
had been reduced by £1,016,000, and a reserve fund of £458,000 had been 
built up out of income. Certain extensions were proposed in the present 
Bill, and under one clause special powers were asked for running motor 
omnibuses. When this Bill was before.the House of Lords no opposition 
was raised by anyone interested in the carrying trade, but now there was 
opposition. There was also opposition on the part of the railway com- 
panies, who sought to extract from the Corporation a contribution to- 
wards the upkeep, on those roads on which these vehicles travelled, of 
the bridges and approaches thereto which the railway companies were 
compelled to maintain. 

Mr. J. M. McErRov, general manager of the tramway system, gave 
information as to the extent of the tramway system and said clause 27 
of the Bill asked for an extension of time in which to construct certain 
lengths of tramway. 

Mr. TyLDESLEY JONES said that under their existing powers the Cor- 
poration were running motor "buses on contemplated tram routes, and 
they could only run the 'buses on those routes and not on the roads in the 
neighbourhood. 

Mr. INGLEBY said the Corporation were seeking powers to extend time 
for laying down tramways, which he had a strong suspicion they did not 
propose to put down. His experience was that nowadays the tramway 
system was rather being dropped for motor 'bus and trolley vehicles. The 
Committee must be sure it was the intention to construct the extensions 
before they gave current. ; 

Mr. McELrroy, continuing his evidence, said, in regard to motor "buses, 
the Corporation were secking powers already granted to a large number 
of local authorities. The petition was signed by a number of firms who 
had no connection whatever with motor 'buses and none of them, so far 
as he could see, were affected by the Bill. The Corporation already had 
powers to build cars, and did in fact build the bodies of their cars. As 
to railway companies, they had full use of the roads belonging to the 
Corporation, and he thought that to put a charge on the Corporation for 
the use of the roads over the bridges would be very unfair. 'The Cor. 
poration proposed to carry parcels on the "buses, and to run motor "buses 
in the city. 7 

COUNSEL for the Carriers’ Association stated that in the Bill as origin- 
ally deposited there was no mention of carrying parcels, and for that 
reason the Association did not offer opposition. Now, he said, the Cor- 
poration were proposing to set up a gigantic enterprise in competition 
with the carrying firms. 

Ald. Bowes, chairman of the Tramways Committee, explained that all 
the Corporation asked for was power to carry small parcels on omnibuses 
in the same way that they now carried parcels on the tramcars. 

Mr. J. W. WRIGHT, manager for Messrs. Manfield & Sons, boot manu- 
facturers, said his firm sent 20,000 parcels a year by the tramcars and 
were well satisfied with the service. | 

On behalf of petitioners against the motor omnibus powers Mr. M. R. 
LAWRENCE (Max Lawrence & Co., motor car dealers) objected to the 
Corporation having power to manufacture the mechanical parts of motor 
omnibuses, though he had no objection to their making thc bodies of the 
cars, | 

On Thursday last the Committee granted all the powers sought in the 
motor omnibus clauses. 

On Tuesday, after hearing counsel on the proposal that the Corporation 
should be required to contribute to the cost of upkeep of the railway com- 
panies' roads and bridges by reason of their use by the Corporation's 
motor 'buses, the Committee decided that inside the city no contribution 
should be paid other than that provided by a clause under which the 
Corporation undertake to contribute to the cost of the repair of bridges if 
such work is rendered necessary by the Corporation's vehicles. Outside 
the city, if the road authorities are paid any sum for the use of the roads 
by motor "buses, the railway companies are to be treated in the same way. 

The remaining clauses, including the scheme for erecting an electricity 
generating station at Davyhulme, at a cost of £1,200,000, were unopposed 
and were sanctioned. 


NEWCASTLE CORPORATION BILL. 


. On Thursday last week a Special Committee of the House of Lords, 
presided over by Lord Haversham, commenced consideration of this 
Bill, which seeks powers for the Corporation to construct and work 
additional tramways in the urban districts of Longbenton and Weetslade, 
run motor "buses, &c. ‘The North-Eastern Railway Co., who are 
petitioners against the measure, and the Longbentun Urban Council 
ask that no alterations should be made in the Bill, 

Mr. Honoratus Luoyo, K.C., for the promoters, said the Corporation 
had a service of motor omnibuses from Westerhope and Whorlton. The 
trams had been a great success. The Corporation had made arrange- 
ments with the Road Board to pay jd. per car-mile towards the upkeep 
of the road in respect of the motor “bus traffic. 

Ald. J. H. Ropcers, chairman of the Tramways Committee, said the 


F 


tramway undertaking had made profits out of which they had provided 
towards the relief of the rates £66,000. 

Mr. W. J. STEEL, city engincer, gave details as to alteration of road 
widths, levels, &c. 

Mr. E. Hatton, tramways manazer, spoke of the need for the proposed 
tramways which would serve à population of 25,000. 

Mr. F. J. Enar, formerly city engineer, gave evidence as to the need 
for the proposed tramways. 


Mr. J. B. HAwitLTON, manager of the Leeds Tramways, in support of | 


the bill, said the Newcastle tramways were admirably worked, and were 
successful from a financial point of view. In Leeds the tramways were 
running practically alongside the railways, and the tramways managed 
to live. 

Mr. Tarnor, K.C., for the N.E. Railway Co., referred to the facilities 
provided by the railway company, and dealt with the proposal to extend 
the electric train service to Killingworth. He contended that the 
proposed tramways would not pay, and would have the effect of depleting 
the carnings of the railway company. 

Sir A. BUTTERWORTH, general manager of the N.E. Railway Co., said 
part of the railway in the vicinity now in question was electrified, and he 
considered the present bill unfair to his company. The N.E. Railway Co. 
would be seriously hit as carriers. ‘The company possessed powers to 
run omnibuses to and from certain of their stations, and this ycar they 
had begun motor “bus services. 

On Monday the chairman said the Committee were of opinion that the 
preamble of the bill was proved. 

€ — M 


GLASGOW CORPORATION TRAMWAYS BILL. 


A Select Committee of the House of Commons, presided over by Sir 
Edwin Cornwall, commenced taking evidence on this Bill last week. 

Mr. Banrovg Browne, K.C., for the Corporation, said the Committee 
would not be troubled with any opposition apart from that of the Uni- 
versity Court to the scheme for a new tramway street. and a bridge to 
carry that street over the river Kelvin. The tramway would connect 
Queen Margaret Drive on the north side with Great Western-road and 
Byvers-road. ‘The Noith Kelvinside district, with its population of 
£0,000, was at present very largely cut off from the city by the river 
Kelvin, the Queen Margaret bridge being dilapidated and inadequate 
for its purpose. A plebiscite had been taken in the district on the sub- 
ject of the new tramway route, and 3,514 persons had voted for the 
scheme and 534 against, out of a total of 4,151, the non-voters being 103. 
As to the opposition of the University Court, he said the House of Lords 
Committee had evinced every sympathy with the university, but at the 
same time they felt that the scheme represented an enormous public 
improvement which must be carried out. Most liberal compensation 
would be provided. 

Mr. THos. Nispev, master of works to the city. condemned an alter- 
native proposal to go through the Botanic Gardens. 

The CHAIRMAN said he did not think the Committee would entertain 
for a moment the idea of an alternative route which would go right into 
the Botanic Gardens and double the cost. On the face of it, this alter- 
native scheme seemed to him a bad one. The University was, of course, 
entitled to argue before Parliament that the Corporation should not be 
allowed to take their property. They must bear in mind that the Cor- 
poration were required by statute to carry out these matters of public 
improvement. 

o Mr. James DALRYMPLE, tramway manager, Glasgow, gave evidence 
in support of the : ch «me. 

Mr. Hare Buyrx, C.E., said if he were engineer to the Corporation he 
would close the present Queen Magaret bridge altogether. 

Mr. Banrgovg Browse pointed out that the University asked for 
£60,000 compensation, whereas the Corporation offered £25,000. 

After further discussion Mr. Balfour Browne indicated that the pro- 
moters would be willing to reinstate the college on the present site of 
Queen Margaret Hall, would include a clause in the next bill which they 
promoted in Parliament. to. remove the present building restrictions 
from the site, and would leave the matter of compensation for the dis- 
turbance to be determined by an arbiter. 

On Friday the Committee passed the Bill without amendment. 


YGRK CORPORATION BILL. 


Last week a Sclect Committee of the House of Lords held that the 
preamble of this Bill was proved. The North Eastern Railway Co 
opposed the portions relating to the provision of trolley Ae pc 
motor omnibuses on ditferent routes in the city, as they contended that 
their sanction would result in an infringement of the company’s rights 
in respect of their private premises at the station, close to SERM. 
Corporation propose to turn their trolley or motor vehicles. Afte | l a 
ing the evidence the chairman announced that they were of o ini iat 
the Bill might proceed. ‘They intended to preserve the deuse n: uen 
hy the House of Commons, providing that if the Board of Trad Ta 
it desirable, in consequence. of increased traffic in Station dere 
might, by order, require the Corporation to turn their veli b desi 
other point as might be determined. The committee wis! ep: d 
the clause so as to include the motor omnibuses, ished to extend 


THE TELEGRAPH SERVICE. 


In the House of Commons last week Mai 
Post master-General why no nac cL E asked the 
Committee to examine into the organisation of t] e FASCE e 
; whether he was aware that the heads of the tele pen h : a ee 
Norway, Beleium, Denmark and Bavaria were E i E, Italy, 
ere al} engineers, that the 
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Western Railway Co. 
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telegraph service in Sweden was managed by a board, of which an engi- 


| neer was a member; and whether he could now add to the Committee 


some enginecr of repute and practical experience in telegraph work. 
Mr. Hosnors® replied that the Committee was concerned more par- 
ticularly with the commercial aspects of the service, and, in the circum- 


| stances, he did not think it necessary to appoint a technical expert. If 


the Committee desired information on any technical point it could 
readily be obtained. A separate Committee—mainly composed of 
technical experts—was considering the question of high-speed telegraphy, 
the principal technical problem of the telegraph service. 


MM MU ee 
MERCHANT SHIPPING (CONVENTION) BILL, 1914. 


In reference to the subject reported last week in THe ELECTRICIAN 
(July 24, p. 665), Mr. Fren Hart in the House of Commons on Monday 
asked the President of the Board of Trade what companies in addition 
to Marconi’s Wireless Telegraph Co. had been invited to submit draft 
agreements for the supply of wireless telegraph installations on merchant 
ships to mect the requirements of the Merehant Shiping Bill. 

Mr. Jous Burns said the inquiry was based on a misapprehension. 
The draft proposal for an agreement for the purpose of safeguarding ship- 
owners from the dangers of monopoly, which they had appeared to fear, 
was apparently due toa m isunderstanding, as it was evident, in the course 
of a discussion which followed the reading of the drsft agreement to the 
Committee, that no such fear was actually apprehended by the shipping 
interests. Shipowners were now satisfied that they did not require the 
protection that this proposed agreement was designed to give them. 


TE eee 
LONDON STREET TRAFFIC BILL. 


This Bill has been introduced in the House of Commons by Mr. Dick- 
inson. and is intended to give effect to the principal recommendations of 
the Select Committee on Motor Traffic which reported to the House on 
August 11,1913. 1t proposes to concentrate in one department all matters 
relating to London traffic which concern the Imperial Government. and 
to set up a traffic branch of the L.G. Board which would have power of 
confirming the by-laws and revising the orders made by the municipal 
authorities with respect to strect traffic. It would confer powers upon 
County Councils and County Borough Councils in and near London to 
make by-laws regulating stage carriages and traflic within their districts, 
and powers of licensing and regulating stage and hackney carriages; but 
would give a right to appeal to the L.G. Board. 1t would also provide 
that all Bills dealing with tramways and light railways in London should 
be inquired into and reported upon to Parliament by the traffic branch 
of the L.G. Board and that local autborities should be heard at this 
inquiry. 


Post Office Tubs Railway.—In the House of Lords last week Lord 
STRACHIE said, in reply to a question, that tenders for additional electric 
power had not yet been invited in accordance with the Post Othce 
(London) Railway Act, 1913, for the construction of the proposed tube for 
Post Office purposes. The Post master-General had no intention of 
neglecting the obligations imposed on him by the Act, but no works had 
as vet been undertaken. : 

Lord SypENHAM thought it would be unwise of the Post Office to 
embark on a new installation of thei: own, in view of the unsettled stat? 
of electric supply generally. 

Motor Omnibus Tra ffic.—In the House of Lords on Tuesday the 
Earl of Donoughmore moved and it was agreed: “ That it 15 d 
that a joint committee of both Houses be appointed to inquire loe 
report as to the present law relating to the running of motor omn! uus 
and trolley vehicles under statutory powers and otherwise ; whether pe 
amendment is necessary with respect to the coutrol to be exercised a 
local authorities ; and what contribution, if any. should be paya e 
towards the cost of road maintenance by the proprietors of such vehicles. | 

Miscellaneous  Bills.—The Bill confirming the Board of Trade 
Order granted to the Midland Electric Light & Power Co. (Ltd) m i 
spect of the electric lighting of Hinckley and district. has been sen i 
the Lords’ Committee on unopposed measures for third reading m 
House of Commons. M 

London County Council (Tramways and Improvements) Bill was ied 
a third time and passed in the House of Lords on Tuesday, | a third 
The Electric Lighting Provisional Orders (No.7) Bill was read à 
time and passed by the House of Lords on Monday. 
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LEGAL INTELLIGENCE. 


ireless 

Marconi’s Wireless Telegraph Co. (Ltd.) v. The Helsby Wireles 
Telegraph Co. (Ltd.) | 

ir. Justice Eve de- 


In the Chancery Division on Friday last week ` aad infringe 
livered his reserved judgment in the above action for o vieles 
ment of patent brought by Mr. G. Marcom and LT Cab. 
Telegraph Co. (Ltd.). against the Helsby W ireless Te UD nen 
recently heard before him with Prof. B. Hopkinson, F.R- Q > M 

His LonpsHiP said the action was commenced in Nove 
that date and down to its expiry on April 25 !a 
the owners of letters patent No. 7777, 1900, for an inv pedi 
ments in apparatus for wireless telegraphy." They allege 
iníringed this patent in 1911 by the construction S£. 
apparatus on board four steamships belonging to the q allege 
Defendants deny infringement an 


: in vri hlications ; 
the letters patent are invalid by reason of certain prior pu 
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on these two issues th» case has been tried. The area of conflict has been 
considerably curtailed, and the points in conflict greatly reduced by the 
fact that in 1911 the letters patent upon which the plaintiffs are suing 
were construed ; and many of the objections raised by defendants in 
their pleadings here were dealt with by Lord Parker (then Mr. Justice 
Parker) in an action brought by plaintiffs against other defendants, when 
the apparatus used by the defendants in that action was held to be an 
infringement of plaintiffs’ patent. It is admitted that the apparatus 
complained of in the present action is, for electrical purposes, identical 
with that so held to be an infringement, except for the introduction into 
the primary circuit of two additional spark: gaps and a through-charging 
coil—but, as the presence of the coil is consequent on the introduction 
of the spark-gaps, there is nothing substantial in that. "Phe short point, 
therefore, on the issue of infringement which I have to decide, is whether, 
by the introduction of the two spark-gaps, defendants have produced an 
apparatus which does not come within the scope of plaintiffs! patent. 
The object of the two additional spark-gaps is the reduction of the length 
of the primary wave train ; and that they do bring about some reduction 
is, in my opinion, established by the evidence. ]ndeed. that such is the 
case ig not disputed by plaintiffs; it is mainly a question of degree. 
Defendants put forward and rely upon the exhibit “ J.5. 9 ” as demon- 
strating diagrammatically the reduced length of the primary wave-train 
consequent on the introduction of the spark-gaps, and insist that optical 
experiments go to confirm the accuracy of the photographic material 
which forms the basis of that diagram. In estimating the credibility to 
be attached to © J.S. 9 "—that is to say, in considering how nearly it 
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approaches to an exact representation of facts—one has to give weight | 


not only to the obvious physical difficulties of accurately reproducing by 
photography phenomena the duration. and the existence of which is 
measured by millionths of a second, and the agencies employed in the 
reproduetion—that is to say, such things as the sensitiveness of the 
photographie plate, and the actinic value of the metal constituting the 
apark-gaps, but also the following facts admitted or proved in the cours? 
of the trial: (1) that defendants! installation works satisfactorily over 
the requisite distances ; (2) that it is not wasteful of energy ; (3) that 
the coupling of the two circuits is a loose one, in the neighbourhood of 
2 per cent., and certainly not exceeding 5 per cent. ; (4) that with loose 
coupling the transfer of energy must be in small doses, something like 
3 per cent. per oscillation ; and (5) that substantially the whole of the 
energy in the primary has been, in fact, transferred to the secondary, in 
the defendants’ apparatus when the primary has ceased to oscillate. The 
conclusion to which a consideration of these matters has led me, is that 
" J.8. 9" cannot be accepted as quantitatively reliable. The alterna- 
tive of accepting it as accurate leaves one face to face with more than one 
problem, to which I cannot find a satisfactory answer in defendants 
evidence. l'or example: (1) How can à large proportion of the energy 
be transferred from primary to secondary in 31 oscillations with a coup- 
ling of less than 5 per cent. 2 (2) If only that percentage of the energy 
which corresponds to this coupling is transferred, how can defendants 
apparatus be either efficient or non-wasteful ? and (3) if the whole of the 
energy is not transferred, what becomes of it ? But, as [ have already 
stated, I am satisfied that the presence of the spark-gaps does substan- 
tially reduce the length of the primary wave-train ; and that after the 
primary has ceased oscillating the secondary continues to oscillate for a 
number of periods and to radiate the pure wave of the aerial. Defend. 
ants claim that the result of this is to improve the working of the installa- 
tion in that the cutting off or shutting down of the primary eliminates 
what has been called the double-humped curve produced when surplus 
energy is returned from the secondary to the primary, as it can. be when 
the primary is persistently oscillating while the secondary is radiating. 

I think this may be the case. but 1 do not think it affects the real 
question which L have to answer. I think that question may be thus 
stated : Is it an essential feature of Marconi's invention that the primary 
should oscillate so that, as energy is radiated by the aerial, the primary 
will persistently replenish the secondary with at least an equivalent 
amount of energy, and thereby maintain the radiating secondary ? 1 do 
not think it is. In both the plaintitfs! and defendants’ installations the 
primary oscillations die down before the secondary oscillations. are 
finished ; and in this sense the question resolves itself into one of degree, 
dependent largely on the character of the radiation employed. With a 
good radiator radiating with a single swing, a very large percentage of 
the energy transferred, the oscillations of the secondary must die down 
very quickly after those of the primary have died down ; and in such an 
installation the primary may well be said not only to build up oscillations 
In the secondary, but thereafter to maintain them, and to be in the true 
Sense the reservoir on which the secondary is persistently drawing for 
energy to replace that which is being contemporaneously radiated. | 

But with radiators of, what I may, perhaps, call, more conservative 
capacities, the necessity for persistent maintenance is proportionately 
reduced ; and although when such radiators are employed, the function 
of the primary is perhpas rather to build up than to maintain the secon- 
dary oscillations, it nevertheless docs in fact both build them up and 
maintain them, 

Defendants rely greatly on those passages in Lord Parker's judgment 
wherein they claim that he expressly treats the maintenance of the 
secondary oscillations by the persistent primary oscillations as of the 
essence of the invention ; but these passages must be read in relation to 
the particular infringement with which the Court was then dealing ; and 
In My opinion they are not equivalent to a construction of the patent 
which would have precluded the patentee from claiming protection for 
Installations embodying radiators in which the oscillations could be built 
up and maintained without the necessity of keeping the primary per- 
Bistently oscillating, - 


e" J.S. 16 ”—is to be preferred to that of Dr. Erskine- Murray. 
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I think, notwithstanding the great ability which has been displayed in 
endeavouring to lead me to a different conclusion, that defendants have 


in substance appropriated the invention described in plaintiffs’ letters. 


patent; and that in the construction of their apparatus they have only 
introduced such modifications as are within Marconi's specification, and 
covered by his claim. ] hold therefore that their apparatus was an 
infringement of plaintiffs’ patent. 

This conclusion disposes of the defendants’ suggestion that their appa- 
ratus is Fig. 4 of Lodge’s specification of 1897; but with regard to that 
figure and the working of the apparatus there depicted, | am advised by 
the Assessor—whose valuable assistance throughout L take this oppor- 
tunity of acknowledging— that Mr. Swinburne's evidence— illustrated in 
It is 
possible that Lodge made an invention when he suggested in connection 
with Fig. 4 that he would charge the aerial, and would then cut it otf from 
the charging agent as rapidly as possible, leaving it free to swing inde- 


pendently ; and defendants may have taken this invention ; but even. 


so, that does not mean that they have not also taken Marconi's invention, 
which relates to the nature of the charging agent, and can quite well 
be combined with Lodge's invention. 

] do not think it is necessary to dwell at length on that part of the case 
which is concerned with the alleged prior publications. In my opinion 
no evidence has been adduced in this case which qualifies in any way the 
conclusions at which Lord Parker arrived upon the question of ‘Tesla’s 
alleged anticipations. Nor do I think that the use by Ducretet of the 
Oudin resonator is anything else than a user for the purpose of tuning 
transmitter and receiver, and, as Dr. Erskine-Murray admits, covers the 
same ground only. In my opinion, the plaintiffs are right and are entitled 
to à declaration that defendants' apparatus was at the date of the writ, 
and thereafter down to April 25 last continued, an infringement of letters 
patent No. 7777 of 1900 ; to an inquiry as to damages and to costs.. to 
be taxed as between solicitor and client. The consequent costs will be 
reserved, and there will be liberty to apply. 


Engaging a Foreman. 


In the Marylebone County Court last week, Albert E. Short, electrical 
engineer, sued Watson, Marsh & Co. (Ltd.), for £2. 10s. a week’s wages: 

Plaintiff's case was that, in answer to anadvertisement in THE ELEC- 
TRICIAN, defendants asked him to call on May 23. At the interview the 
salary offered was £2. 10s. and he agreed to accept that sum till“ he had 
proved his work.” He was asked not to make any application for an 
advance, but he did not assent to that, and said that he would accept 
the salary for three months. Next day he received a letter from defen- 
dants stating that they did not require his services. 

Mr. Marsu, a director of defendant firm, accepted this account of the 
interview, but denied that a definite engagement was concluded. They 
asked plaintiff to take £2. 10s. salary, witha stipulation that he would uot 
ask for any advance so long as he was in their employ. He did not 
assent to that at once, and they said they would write him as they did not 
want to lose a man with such good testimonials. Having talked the 
matter over with his partner, they decided not to engage him, and wrote 
him to that effect. = 

His Honour, Judge Selfe, gave judgement for defendants without costs. 


London County Council Traffic By-Laws. 


At Greenwich (London) Police Court on Thursday last week Alfred 
Giddins was summoned, as the driver, and George Saxby, as the owner, 
of à van which broke down and caused obstruction in High-road, Lee, 
the breakdown being due to the defective condition of the van. 

Mr. HUTTON said as that was the first case under the new L.C.C. 
regulation he would only order defendants to pay costs. 

At North London Police Court before Mr. Levcester, a carman named 
Davis was fined 8s. and 2s. costs for neglecting to comply with the new 
by-law requiring slowly-moving horse vehicles to keep close to the kerb. 


The Dolter Surface Contact System. 


On Thutsday last the Hastings Tramway Co. were summoned before 
the Mayor of Hastings and other Magistrates for using the Dolter system 
of traction on the Marina after the Board of Trade’s order for its removal. 

Dr. B. W. Ginsburg prosecuted on behalf of the Board of Trade, and 
Mr. A. D. Thorpe represented the company. 

Dr. GiNsBURG said the service was allowed to be continued some time 
after the first order for its discontinuance, but application for a further 
extension of time was refused by the Board. The final order, requiring 
the discontinuance of the stud system, was served on Jan. 1, and the 
company had ignored the order for a considerable period. People had 
received shocks from walking on the studs, although not of a serious nature, 
but a horse was killed on the studs on March 19 and the Board wrote to 
the Tramway Company a few days afterwards, On March 27 the Board 
received a letter from the company stating they had disconnected the 
Dolter system. 
company that the system was unsatisfactory, and they had plenty of 
time to provide an alternative system. 

Mr. THorre described the prosecution as unnecessary, The petrol 
system being new and expensive it took some time to get the number of 
cars required, and the prosecution solely arose from the fact that a 
gentleman wrote to the Board of ‘Trade to say a horse had been killed, 
and to ask whether the Board was going to vindicate its position, If 
there had been a technical breach of the law, he asked the Justices to 
intlict à nominal penalty. p 

The Bench imposed a fine of £5 and costa. 
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For two years the Board of Trade had been warning the ` 
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Argent v. Nardells & Agarzar (Ltd.). 


At Shoreditch (London) C.C. on Tuesday, Judge Cluer heard a case in 
which Geo. Argent, jun., claimed the return of a number of Lelios lamps 
and £50 damages. 

Mr. L. GREEN, for plaintiff, said defendants were sole London a rents 
of Volt Limited, of Holland. They obtained a judgment against Max 
Wineberg, of 133, City-road, E.C.. and Lelios lamps, valued at £31. 165. 1d., 
and a typewriter were seized. Mr. Argent claimed the lamps a3 his pro- 
perty, alleging that he had purchased them from Volt Limited as part ofa 
partnership business with Wineberg. At the time of entering into the 
partnership the debt for which judgment was obtained was due to the 
execution creditor, but unknown to the claimant. He and Wineberg 
traded at 133, City-road, London, as M. Watson & Co. The lamps in 
question were paid for in cash. 

PLAINTIFF gave evidence in support. 

- His HoxovR said it was clearly an honest partnership, and (being 
informed that the lamps were sold after notice of the partnership had been 
given) said the execution creditor was liable in damages. Plaintitf was 
entitled to damages for interference with hix business. He assessed the 
damages at £20, besides the value of the goods (£36. 16s, 1d.), and ordered 
the execution ereditor to pay the high bailitf's costs. 


British Thomson-Houston Co. (Ltd.) v. Union Electric Lighting Co. 


This patent action came before Mr. Justice Sargant on Monday on a 
motion for judgment in default of defence. 

Plaintiffs asked for a direction that the defendants should, within 14 
days, make a statement on oath as to what lamps they had in their 
possession. manufactured in accordance with the patent. Plaintiffs’ 
counsel said the order asked for an injunction and an injuiry as to 
damages. 

His Lordship made an order in accordance with the minutes as drawn. 


—————— 
L” TRAFFIC BY-LAWS. 


In the appeal Court, Glasgow, on Monday, Sheriff Gardner Millar 
heard particulars relating to a petition lodged by Glasgow Corporation 
for confirmation of by-laws for the regulation of traffic in the city streets. 

By-law 10 provides that ** when a tramway car is standing at a tram- 
way stopping place, as such stopping-place is indicated by a notice on the 
side of the street, every driver of a vehicle who intends to pass on the left 
or near side of such car shall draw up immediately before arriving at such 
stopping place until the roadway is clear of passengers entering or 
leaving such car." 

Objections were made by the Scottish Horse and Motormen's Asso- 
ciation (chiefly to this by-law 10) on the ground that at busy stopping 
stations the regulations would lead to the holding up of a considerable 
amount of slow traffic, and would constitute a great hardship to heavily 
loaded lorries on certain streets. 

Mr. M‘KENZIE (of the Town Clerk's office) said that no objections had 
been lodged by private individuals to the by-laws, which had received the 
approval of the Scottish Automobile Club. With reference to by-law 
10 he presumed a reasonable construction would be put on the words 

‘clear of passengers." 

Mr. HuNTER said the Scottish H. & M. Association had a membership 
of 12,000, and every one of those members drove one horse at least, and 
many of them two horses. The € 'orporation, while conferring with the 
Automobile Club, and also, he thought, with the contractors, did not 
think it worth while to take the carters’ association into confidence. In 
all these by-laws it was not, as a rule, the masters that were affected, but 
the carters. The by-laws would never have been heard of but for the 
new danger on the streets from motor vehicles, Referring to by-law 2, 
Mr. Hunter suggested that the expression “slow going " traffic should be 
further restricted so as to include only heavy vehicles which were not 
built on springs, and to by-law 6, regarding vehicles standing at premises 
nt which the driver had occasion to call, said: " Any policeman may 
require the driver or the person in charge of such vehicle, which has 
been so standing and obstructing traffic for an undue time, to move it to 
some place where it will not obstruct the traffic." The words “ undue 
time " called for definition. 

After further discussion, chiefly relating to by-law 10, the debate was 
adjourned to allow the parties concerned to hold a conference with ihe 
view of adjusting the terms of by-law 10 in a manner which would meet 
with the approval of all concerned, 


EDUCATIONAL NOTES. 
University of Sheffleld.—In the Faculty of Applied Science, which 


comprises the department of engineering, metallurgy and coal 
mining, there are complete courses of instruction extendin Xue 
three years. "These courses prepare for the Degree of Bachel of 
Engineering (B.Eng.) or the Degree of Bachelor of Met: thu x 
(B.Met.) of the University. The technical laboratory cours So 
mence on Sept. 21 and the lecture courses on Oct. 7. P RAS 
giving further particulars with details, may be obt fie te 
Registrar, Mr. W. M. Gibbons. Re een 
University of Manchester.—In t i 

courses of study, extending over ae ate abo: 

years, ' arranged for the 
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Registrar. 

East London College (University of London).—At this College 
special facilities are provided for r 
neering. 

The courses of instruction prepare for the degrees of the University of 
London, and special facilities are given for 
ing. Calendar from the Assistant Tutor. 

Armstrong College, University of Durham.— At this College there 
are full courses of instruction in mcc 
trical engineering, naval architecture, mining, metallurgy, pure 
science, arts and commerce, &c. 


periment 


practical training is prov 


complete courses of 
studying for the 
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university degrees in civil, mechanical and electrical engineerihg. 
There are well-equipped laboratories, and facilities are given for 
experimental and research work. 'The session commences on 
h. Particulars of the courses may be obtained from the 


of M.Sc. (Eng.) R. A. Bruce and A. J. S. Pippard were successful. 

In the final B.Sc. examination the following were successful : H. C. E. 
Cherry (civil engineering) and J. Rogers (mechanical erfginecring) wii 
second class honours ; R. H. Collyns, E. Hira-Lal-Singh Greet and E. W. 
Nix-James (pass in civil engineering) ; Mohamed Ibrahim Kahil. R. H. 
Wickenden and C. B. Wigan (pass in mechanical engineering) ; and 
N. J. Rose, E. L. Sainsbury and J. H. Smale (pass in electrical engineering). 

There were 13 successful candidates in the intermediate B.Sc. examma 
tion. In the final examination for the certificate, D. A. Jones. D. P. Joss 
and F. J. Stone passed in civil engineering ; C. H. Barratt and W. H. 
Roy in mechanical engineering ; and H. P. Latham in automobile engi- 
neering. In the intermediate examination for the certificate the passos 
were H. J. Lee, J. Milton, H. H. Stewart, Ambale Viswanath and R. V. E 
Wong. 

Northampton Polytechnic Institute, St. John-street, London, E.C.— 
In the Engineering Day College at this Institute full-day courses 1M 
the theory and practice of civil, mechanical and electrical engineering 
will commence on Sept. 28th. TIN 

'l'he civil and mechanical engineering course3 include specialisation in 
automobile and aeronautical engineering and those in electrical uec 
ing include specialisation in ra‘liotelegraphy. Entrance examinatio 
on Sept. 23 and 24. The courses, which extend over four apos 
include periods in workshops, prepare for the degree of B.Sc. in. qur 
neering of the University of London. Three entrance scholarships 
the value of £52 each will be offered for competition in September. ak 

Full and part time courses in technical opties are also given in uum hip 
equipped laboratories and lecture rooms. An Aitchison 8c a b 
(value £30) will be offered at the entrance examination. Partiewlar 
to fees, &c., can be obtained at the Institute. l a 

South-Western Polytechnic, Chelsea, London.—This po 
will re-open on Sept. 28 for day classes and on Sept. 21 for d ai 
classes. The engineering courses include lectures in electrica 


, : i ; . ics an 
anical en rin hysic hemistry and mathemat 
mechanical engineering, physics, € emistry ed for the 


practical instruction in laboratories. Students are prepar d for the 
B.Sc. degree in engineering of the University of London, M ads of 
examinations of the engineering societies and the City and 3 engi- 
London Institute. The evening courses include. pn ob: 
neering courses as above, also classes in electrical wiring, lix depar 
struction and other trade subjects. In the electric wining ur 
ment an advanced course has been arranged for the prepara ide 
candidates for the final wireman's exami 
of London Institute. Arrangements have been m E 
students who have passed satisfactorily through the eria guch 
course in positions with large enginecring firms, and hi er able to 
fir.ns have offered more yacancies than the institute has bes 
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esearch work in electrical engi- 


research in electrical ongineer- 


hanical, marine, civil and eles- 


There are good facilities for ex- 
al and research work. The new s^33sion commences 0a 
Sept. 28. Full particulars may be obtained from the secretary, 
Mr. F. H. Pruen, M.A., Armstrong College, Neweastle-on-T yne. 

Heriot-Watt College, Edinburgh.—At this College theoretical and 
ided for mechanical, clectrical and mining 
engineers, technical chemists, brewers and distillers. There are 
instruction extending over four years for students 
Fellowship of the Institute of Chemistry. An 
entrance bursary of £25 per annum is offered for competition in 
Sept. 29. Further particulars from the clerk, Mr. Peter Macnaughtoa, 
S.S.C., Heriot Trust Offices, 20, York-place, Edinburgh. 

University of London University College.—The equipment and 
Endownment Fund Committee are appealing for £30,000 to meet the 
capital expenditure involved in t 
ments of the College work. 

About £10,000 is wanted to complete the equipment of the new chemical 
laboratories, especially the laboratory for physical chemistry. About 
£12,000 is required for a large hall to serve as an examination room, for 
ceremonial assemblies in connection with the University and College and 
for public lectures. About £8,000 is still required to complete the 
building to accommodate the University School of Architecture and the 
Department of Applied Statistics and Eugenics; and £2,500 is wanted 
for two galleries in the room devoted to the science library. 

University of Bristol.—In the recent examination for the degrees 


he development of several depart- 
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À CASE IN POINT. 


While on the one hand the I.M.E.A. and the E.C.A. are 
endeavouring to arrange a meeting of their respective 
presidents, in order to consider vital matters upon which 
they have up to the moment disagreed, the Southport 
Corporation is confrontcd with difficulties in pushing the 
sale of electrical energy and electrical apparatus, these 
difficulties being presented by the local electrical con- 
tractors, who scem to be pursuing a dog-in-the-manger 
policy in their attitude towards the electricity department. 
The Corporation is anxious to sell its electrical energy for cook- 
ing and heating purposes, and the engineer, Mr. A. S. BLACK, 
has apparently endeavoured to enthuse the local contracting 
element up to pushing the sale of the necessary apparatus. 
Meeting with little or no response, he has essayed to adopt 
the only alternative open to him, namely, to exercise the 
powers which his department posscsses to sell and hire- 
purchase cookers and kindred electricity consuming ap- 
paratus, quite independently of the contracting element. 
He has been met with every kind of opposition from the 
contractors, who scem quite energetic at obstruction, but 
can display no effort towards doing what it is most desirable 
should be done for the good of the local electrical business, 
namely, pushing the sale of energy-consuming apparatus. The 
Corporation electricity department is able to buy apparatus 
More advantageously than the contractors, and, being 
satisfied with the revenue derived from the sale of electrical 
energy, is desirous of giving the consumer the benefit ol 


most if not all the trade discount. The contractor is not in so 
good a position to buy apparatus or hire-purchase it to 
electricity consumers. At present he has no organisation 
which can buy for him in quantities, «o that both he and his 
confrères can secure favourable terms ; even if he gets those 
terms he is, and probably quite naturally, unwilling to give 
his customer the benefit of them. The electricity depart- 
ment with hire-purchasing powers, as at Southport, can 
make matters move by obtaining the cookers, fires, &c., and 
placing them on circuit in the area of supply. The electricity 
undertaking is thereby enabled to trade advantageously in 
its product, namely, cheap electrical energy. On the other 
hand the contractor is called in to wire up the houses and 
premises in which the aforesaid cookers and fires are to be 
installed, and is thereby able to extend the general scope of 
his operations. Were his own policy of do-nothing to be 
persisted in, the gas interests in every electricity supply 
area would have a merry time. The suggestion made by the 
Southport contractors that they should receive the trade 
discount from the cookers and heaters hire-purchased by the 
electricity department seems rather unreasonable without 
some attempt on their part, concerted or otherwise, to earn it, 
and up to the present they do not appear to have made any 
effort to bring along this class of business. Nevertheless, 
we think that if trade discounts are dealt with on other 
than the usual lines this should b» done only in agreement 
with the contractors. | 

This quite recent example may be taken as the kind of 
problem which confronts those who are now making great 
efforis to bring the central station and the contracting 
elements of the industry together, to discuss, and, if possible, 
settle upon, a basis for their harmonious operation in the 
fut ure, 

[e ———— -——À——Ó— 5] 


Electric Welding.—An exampl: of the saving effected by 
electric welding was given in a recent Paper read before the 
Ohio Society of Mechanical, Electrical and Steam Engineers. 
In a large locomotive shop with an electrical welding apparatus, 
where a careful tabulation of the total cost of the repair work, 
including material, time of the operator, the current and over- 
head charges is made, the cost of repairing 40 cracks in side 
sheets of fire boxes by means of the metal electrode method was 
Zl. Gs., while to renew the damaged parts would have cost 
about £260. The average cost of working was about 4d. pèr 
nunute, 
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BUSINESS NOTICES. 


The British Thomson-Houston Co. have had two additional lines 
installed in their private telephone exchange at Mazda House, 77, 
Upper Thames-street, London, E.C. The telephone number has 
also been changed, and all calls must be made to Central 10,434, 
10,435, 10,436, 10,437 or 10,438. 

Mr. A. Joseph, Earl.street, London-road, London, S.E., informs us 
that he has registered the trade mark '* Ear Brand " for his tinman's 
solder. 

Wm. John Adams and Wm. Hy. Fox (trading as Adams & Fox), 
electrical engineers, 178, High-street, and 23, Ladbroke-terrace- 
mews, Notting Hill Gate, London, W., have dissolved partnership. 
Debts by Mr. Fox. 


Plant, &c., for Sale, —An advertiser invites offers for 44 Crompton 
ure lamps. 


BANKRUPTCIES, LIQUIDATIONS, &c.  . 


A receiving order has been made against Trubie Moore, electrical 
engineer, 75, Headingly-mount, Kirkstall-lane, Headingley, Leeds. 
The first meeting of creditors will take place on Aug. 7 at 24, Bond- 
street, Leeds, and the public examination on Sept. 8 at the County 
Court House, Albion-place, Leeds. 


A meeting to receive an account of the winding up of the Electro- 
motor Equipment Co. (Ltd.) will be held on Aug. 26 at 21, Old Broad- 
street, London, E.C. 


A meeting to receive an account of the winding up of No Cell (Ltd.) 
will be held at the offices of Messrs. Moore, Partridge & Co., 2, 
Gresham-buildings, London, E.C., on Aug. 31. 


Winding-up Petition.—A petition for winding-up the Leitner 
Electrical Co. (Ltd.) will be heard in the High Court on Oct. 13. 


DATAE TITLE TS 
ELECTRICITY SUPPLY. 


BALA 


EXTENSIONS. 


Cleckheaton.—On Tuesday the Council decided to apply for 
sanction to a loan of £8,085 for extensions of plant for the electricity 
works. 


Farnworth.—Mr. H. Ross Hooper held a L.B. Board inquiry last 
week into an application by the District Council for permission to 
borrow £1,900 for present requirements of plant and £1,500 for 
prospective expenditure on the electricity department. 


Keighley.— At last week's meeting of the Council the Electricity 
Committee recommended the acceptance of tenders for a 750 kw. 
rotary converter and transformer, &¢., at £1,595, and two water- 
tube boilers with appurtenances at £5,067. 

In reply to questions, Mr. Whitehead (chairman of the committee) said 
there was not accommodation at present for the boilers. 1t was intended 
io put them in a boiler house on a higher level. 

Ald. MiparEy proposed that the matter be referred back. 

Mr. WHITEHEAD said the expenditure they were discussing had been 
forecasted in December last, when the Council approved of an application 
being made to the L.G. Board for sanction to borrow money for among 
other things these Eoilers. 

The amendment was defeated by 10 votes to 9, and the recommenda- 
tion of the committec approved. 

Marylebone (London).—The Council have received sanction to a 
Joan of £5,524 (repayable in 15 vears) for plant and building works. 

The general manager of the electricity department (Mr. A. H. Sea- 
brook) has suggested payment of a bonus on running plant, whereby the 
men concerned would receive six weeks extra pay per annum (and pro 
rata per quarter) if generation cost is kept down in any quarter to the 
estimated cost, The estimated generation cost for an output of 18,000 000 
units is £31,380 for the year to March, 1915. 

Redditch.— A special meeting of Redditeh Urban Council was held 
last weck to consider certain matters in connection with the elec- 
tricity works extension scheme, which is estimated to cost from 
£18,000 to £20,000. 

At a previous meeting Mr. Mayne, works manager at the generatin g 
station, was appointed as supervisor of the scheme, at a remuneration of 
£300. The L.G. Board inspector, Mr. Ekin, did not view the appoint- 
ment favourably, and was of opinion that the scheme should be carried 
through by Messrs. Handcock & Dykes, of London. 

Mr. H. WRIGHT proposed that the resolution under which Mr, Mavne 
was appointed be rescinded. Mr. Mayne had expressed his willingness to 
work in co-operation with Messrs. Handcock & Dykes as resident engi- 
neer, The resolution was carried. 

Messrs, Handcock & Dykes were appointed consulting engineers, sub- 
ject to their remunerating Mr. Mayne for his work as resident engineer. 
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GENERAL. 


Bingley.--The Council have decided to give permission to Shipley 
Council to supply electricity on the Cottingley Manor estate, without 
prejudice to Bingley Council's rights of supply. 

Bishop Stortford.— The Bishop Stortford Gas & Electricity Co. 
have commenced the laying of the foundations of the power house 
and the laying of the cables in connection with their electric supply 
scheme. 

Bristol.—The Electrical Committee recommend the Council to 
apply for sanction to a loan of £42,000 for expenditure on the elec- 
tricity department during the ensuing three years. 


Chobham.— At last week’s meeting of Chertsey Rural Council a 
letter from the Woking Electric Light Co. stated that the company 
had been petitioned by numerous residents of Chobham and Mim- 
bridge to provide a supply of electricity. 

The area was within that which the Ascot Gas & Electricity Co. had 
powers to supply, but owing to the distance of that company’s mains 
from Chobham, &c., there seemed no immediate prospect of a supply 
from that quarter. lt was the intention of the Woking Company to 
apply to the Board of Trade for permission to supply certain premises 
in and near Chobham, and the Council's consent was asked. l 

Mr. EpENBoROUGH suggested that the Council should pass a resolution 
giving consent, and submit it to Chobham Parish Council, and this was 
approved. f 

Connah’s Quay (Flintshire).—The Urban Council have decided to 
include in their electric supply scheme the villages of Northop and 
Northop Hall. 


Ellon.— The Council have approved the plans for the generating 
station and appurtenant buildings. 


Flint.—The (Council are considering the question of establishing 
electricity works. 


Hornsey.—The salaries of Mr. A. Howell, chief assistant engineer, 
and Mr. S. Teal, distributing assistant, have been increased to £250 
and £190 respectively. 

Hunsworth (Yorks).—The Council are in negotiation with Brad- 
ford Corporation with regard to a supply of electrical energy for 
lighting in Hunsworth. The consent of the Yorkshire Electric 
Power Co. has yet to be obtained. 


Ilkley.—Thc Urban Council have reccived intimation from the 
L.G. Board that they will sanction a loan of £18,000 for electricity 
supply after the Board of Trade have approved the site for the 
generating station. 


Liverpool.—At the City Council meeting on Wednesday Mr. Gates 
asked for further infozmatioa as to a fee which the electrical engineer 
had received from the Salford Electricity Committee for advice in 
rezard to their undertaking. 

Mr. W. J. BaiLEs said the amount of the fee was 150 guineas. 

Mr. GATES proposed that the matter should be referred back! Ho 
thought the Liverpool Electrical Committee had forgotten their duty to 
the ratepayers when they permitted their engineer to retain the fee. 

Mr. CLANCY said it was unfair to allow a Corporation official to enter 
into competition with private professional men. ae 

Dr. Urtine said it had always been the custom among the municipali- 
ties that there should be interchange of the advice of their expert offici 
The committee had no right to a single penny of the fee. " 

The motion to refer the matter back was rejected by a large majority. 


London County Couneil.— At the meeting on Tuesday the followin; 
loans were sanctioned for electricity purposes: Battersea Boroug 
Council, £3,275; St. Pancras Borough Council, £22,530 ; Stepney 
Borough Council, £3,000. MR 

London Electricity Supply.—The important report of the Special Com- 
mittee on London electricity supply (dealt with in another column) was 
received, and the Committee was authorised to bring up after the summer 
recess a proposal in regard to the promotion of legislation. 


Normanton.—The Council have retained Mr. E. M. Lacey as cott 
sulting electrical engineer. 


Southampton.—-The report of Sir John Snell and Mr. Ernest 
Edmonds upon the Corporation’s electricity undertaking was sup- 
plied to the members of the Corporation last week. — , 

The report states that the capital expenditure to date Is 266,890, an 
the outstanding balance £163,898. In the capital expenditure 18 4 
cluded £21, 100 for the purchase of the undertaking in 1896. Sir John ni 
valued the land, buildings, plant, mains, &c., at £166,151. The plant. 
he reports, is generally of good type, and plant and mains are maintain 
in good condition. ‘The undertaking is perfectly solvent on the ate n 
its present capitalisation, apart from the question of goodwill, wh 
would undoubtedly prove to be a very considerable figure. With acp 
to cost of production, had the price of coal in 1908-9 obtained in diet : 
the difference would have been £1,488. The report continues: Wet e 
the electricity department can afford to reduce (its charge to the De 
ways department, but the electricity department must take care to co 
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its cost of production, which might increase in the event of any undue 
increase in the price of coal or a serious breakdown of machinery. It was 
a mistake to reduce the lighting rates, especially having regard to the 
small lighting bills resulting from the use of metal filament lamps. It is 
probable that further economies in watt-consumption per candle-power 
will yet be effected, and there is therefore no reason why reductions in the 
lighting tariff should be made. The heating rate of 4d., if taken alone, 
cannot be justified, but it does not materially affect the total profits of 
private supply, and when its effects on the other departments are con- 
sidered then the general improvement in the all-round profits justifies the 
licy. 

P here is a real excess in value of tangible assets over liabilities of the 
whole undertaking amounting to over £14,000, and this does not repre- 
sent the whole surplus earnings, Inasmuch as £5.500 was, in 1911 and 
1912, contributed to the rates. The annual repayments of capital, plus 
the appropriation of surplus revenue to defray expenditure of a capital 
nature, have sufficed to meet the actual shrinkage in value of capital 
assets, including abnormal loss consequent on removal of works and in. 
stallation of other plant suitable for the equipment of a modern station, 
The maintenance of a depreciation and renewals fund from which ab- 
normal losses can be provided (as was the case in 1912.13) is recom- 
mended, The facts that no loan can be raised for providing working 
capital and that the L.G. Board is against granting loans for meters, 
motors, cookers, &c., and in some cases for services, make it more neces- 
sary that the surplus revenue carnings of the undertaking should be 
conserved. 

Our detailed analyses of the cost of production of current supplied to 
the various classes of consumers show : (a) That a reduction can be made 
if desired in the rates charged to the tramways department ; (b) that 
until last year a loss was incurred each year in the supply for public light- 
ing, and in 1913 the margin of profit was very small; (c) that there was 
no real necessity for any reduction in the cost of private lighting from 31d. 
to 3d. ; and that (d )the addition of the heating and cooking load at 4d. per 
unit (for consumers having a certain minimum number of lamps con- 
nected) has not adversely affected the financial soundness of the under- 
taking. Investigations show the good effect on output, load factor 
and the reduced cost of production to all classes of supply arising from 
the heating and cooking load. Even it every present lighting consumer 
took energy for heating and cooking at the Jd. rate to the same extent 
as the consumers who purchased in 1912.13, we estimate that a larger 
net profit to the undertaking as a whole would result, even at the present 
high price of coal. ‘There is. however, a future probable increase in the 
cost of coal to be expected, and the Corporation might in such an event 
have to add some percentage to all their rates of charge. 

We recommend the (Council to consider the adoption of a different 
type of charge for domestic purposes, including lighting, heating, cooking 
or any combination of these three. A fixed charge per annum based 
on the rateable value of the premises (or por kilowatt connected), plus 1d. 
per unit metered, might in our opinion meet the case. This scale would 
have to he carefully worked out, and the Council would be well advised 
to have the proposals independently checked and approved by someone 
experienced in such matters. It is only fair to the electrical engineer to 
ay that it has been in his mind to make some such recommendation. 

he section of the report dealing with rentals of meters, &¢.. says 
the question of policy for the Council to consider is whether the depart- 
ment should make such charges to the consumers as will ensure, by means 
af rentals alone, the return of every penny of capital cost, maintenance, 
and interest upon money invested in the purchase of the apparatus which 
IS the subject of the rental, or whether in the best ultimate interests of the 
undertaking rental charges for all apparatus on hire should be made on a 
basis which, whilst reasonably likely to cover capital cost, will not 
handicap the sale of energy by the unpopularity, from the consumer's 
point of view, of high fixed quarterly charges for the use of apparatus 
Which is often, in the case of small consumers, out of proportion to the 
cost of energy measured thereby or used therewith. 

The report recommends: (r) That depreciation of meters be calcu- 
us dn ana = figures compared with the proportion of sinking 

mors Be orne by revenue for that year, any deficieney to be made 
£ y a separate charge against revenue ; (5) that the cost of motors be 
E out of capital expenditure and included with stores, proper account 
TOE 1 W motors on hire and in store at the end of each year, and 
la down: (c) " ten om against revenue as a separate item on the basis 
Minima ) that cookers and radiators be also dealt with in store in the 
id d as motors and proper depres lation written off each year 
bau mid (There is no occasion to debit the original cost of such 
out Ancus rev enue account and to add tothe surplus account, which in 
hie e 18 um and the entries made up to the present in 
iar oa ken with advantage be corrected.) In all these classes 
proper "nM r repairs and maintenance of each class, including a 
tlle annual: EN o Wapen should be dissected in separate ledger accounts 
ing “ Re irs A e how respectively as subdivisions of the main head- 
ia à ee | maintenance ” in the printed abstract. (d) ‘That the 
i dechta Sr a M. on hire purchase due from debtors be shown not 
at He dios S value of the apparatus in stock (included in stores 
account exce Ment ) aud that no profit be taken credit for in revenue 
cout. PM 1n respect of instalments received in excess of the original 
ote eh apparatus hired. ‘I hat the cost of prepayment installa- 
l0 veers id gi suspense asset, writing depreciation off on the basis of 
Vance T rus covering this depreciation, and also the cost of main- 
he aurel y the gross amount received from sale of energy, crediting the 

Surplus only to revenue account, 

, Finally, we are of opinion that considerable enterprise has been shown 
in the manaizem^nt and development of the undertaking, and that it 


would be contrary to the interests of ratepayers and consumers alike were 
any check to be given to it by a reversal of the present main lines of 
policy. That some check has been given is shown by the falling off in 
new connections during the last two vears, and we are hopeful that our 
report will remove certain misapprehensions as to the correct factors to 
be employed to determine the commercial soundness of the undertaking 


} (which is, in our opinion, beyond all question), and will also dispel the 


doubts as to the wisdom of the policy of supplying cheap cooking and 
heating units, and as to the effect which this supply has had, or which its 
continuance might have, on the revenue of the undertaking as a whole. 

Southport.—A deputation of clectrical traders and of the Traders’ 
Association waited upon the Electricity Committee in connection 
with their protest against the Corporation opening an electricity 
demonstration hall in the Market, on the ground that thisisa form of 
competitive municipal trading. The case for the electrical engineers 
was submitted in writing, and the committee decided to take time to 
consider the points raised. 


Street (Somerset). -—The Urban Council have received an intimation 
from Messrs. Christy Bros. & Co. of their intention to apply for a pro- 
visional electric lighting order. 


LIGHTING NOTES. 


Criccieth.-— A ratepayers meeting recently considered the question 
of adopting clectric lighting. The present lighting is by paraffin oil 
and candles. 

It was stated that a committee of the Urban Council had called in 
Mr. Leigh, of Northwich, to advise as to the respective merits of gas and 
electricity, and that he had presented a report. 

Mr. Jons ROW LAN Ds (chairman of the Lighting Committee) favoured a 
municipally-owned lighting undertaking, and said Mr. Leigh estimated 
that a gas scheme would cost £9,000, and an electricity scheme £5,500. 
Electrical installation work and also the cost of the light would be 
cheaper than gas, while insurance premiums sbowed electricity to be 
safer. The cost of the electric lighting of the streets would be £81 per 
annum. The Lighting Committee were forced to the conclusion that 
electricity would also be better than gas for cooking. 

Mr. J. S. GRIFFITH favoured overhead wires, which would reduce tho 
capital cost of the scheme to £4,500. 

A proposition by Mr. Burnell that the meeting was in favour of pro- 
ceeding with an electricity scheme was carried almost unanimously, and 
the question of overhead or underground cables was referred to the 
Council. 

Dalk2ith.—The Council had on tria! last week various types of 
lamps for street lighting. The Council's agreement with the Electric 
Supply Corpn. for lighting the town will shortly expire. 


Hastings.—-The electrical “illuminations " on and between the 
two band parades, which already comprise 8,000 lamps, are to be 
extended, 


Torrington (Devon).—At last week's meeting of the Council the 


Lighting Committee recommended that electric lighting be adopted, 


provided suitable arrangements could be made. 

The Council adopted the committee's recommendations, and resolved 
to have plans prepared. 

Village Lighting. —At the recent annual meeting of ratepavers in 
Cornforth Parish (co. Durham), which includes West Cornforth, 
Cornforth and part of Coxhoe, no ratepayers attended, except seven 
members of the Parish Council and the Clerk. 

The Clerk read letters from the Electric Shop, Newcastle, offering to fix 
19 electric lamps on the poles in Coxhoe for £51, and also. to supply 
electricity for lighting at 30s. per 50 c.p. lamp pec annum per lamp, and a 
wavleave of Is. per pole, the lamps to be lighted from dusk to dawn all the 
year round, Complaint was made by the chairman regarding the irregu- 
lar supply of gas at West Cornforth and Old Cornforth, and it was de- 
cided to ask for pric ss for electric lighting until 11 p.m. l 

Worxhouse Lighting.-- At e recent meeting of North Bierley 
Guardians a letter from the L.G. Board was read. in regard to the 
electric lighting of the workhouse, The Board approved th scheme 
gen`ta'ly, but suggers-d the installation of two 25 kw. generators 
instead of one 25 kw. and one IO kw. It wasdecided toask Bradford 
city electrical engineer (Mr. T. Roles) to prepare a scheim *. x 

At last week's meeting of the Brighton Guardians a report was 
received from the House Committee on electric lighting. 

The Committee reported having received a letter from the L.G. Board 
with copy of a letter which that Board had received from the Electrical 
Contractors’ Association, relative to the installation of electric lighting 
of the Poor Law Institution, and requesting that the Board might be 
furnished with the observations of the Guardians thereupon, The Com. 
mittee recommended writing to the L.G. Board giving details of the work 
done at the Institution and pointing out that the materials had been 
purchased from local tradesmen, adding that, as the special terms upon 
which the Corporation supplied electricity to the Institution enabled the 
Guardians to light their buildings more economically than by gas, they 
were of opinion that, by the employment of their own staff in installing 
electric light in the buildings they had not exceeded the powers conferred 
upon them by Art. 54 of the L.G. Board's Order, dated Feb. 28, I5 7l. i 

The Committee’s recommendations were agreed to. 
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« A Free Tel2phone Cable."— The Canadian Government Office; 
in this country make the following announcement :— 

The first week in July saw Halifax (Nova Scotia) and Charlottetown 
(Prince Edward Islan‘) linked up by long-distance telephones, via a cable 
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POWER NOTE. 


Eocles.—The Electricity Supply Committee have decide] to supply 
current for cooking, heating, &c., to consumers already wired for 
lighting at a flat rate of 1d., anl to chorge electric vehicles at ld. 
per unit at hours other than those of peak look l 

Application is to be made for sanction to loans of £4,000 for mains and 
£450 for a coal conveyor and elevator. 


recently laid across the Strait of Northumberland by the Dominion 
Government. The service was formally opened by Sir Robert Borden 
(the Prime Minister of Canada) in Halifax, and the Hon. Mr. Mathieson 


TRACTION NOTES. 
TRAMWAYS AND LIGHT RAILWAYS. 

Halifax.—The Tramways Committee received deputations who 
asked for (1) an extension of the Southowram line, (2) developments 
of the tramways in Hipperholme and (3) an extension from Mytholm- 
royd to Cragg Vale. A request was also received from the Halifax 
Advertising Club for an extension of the tramways to Elland and 
Stainland. 

London County Council.— At Tuesday's meeting the Council 
approved an estimate on capital account of £88,000 for the provision 
of two 8.000 kw. steam turbo-peneratora, additional condenser, water 
piping, &c., in connection with the extension of the plant at the 
generating station. j 

Trailer Cars.—It was agreed that application be made to Parliament 
for authority to run trailer and coupled cars on the Counce Pa tramways 
north of the river Thames. 

Tramways, dc.—'apital estimates of £57,025 for the construction of 
tramways from Lee Green to Eltham, of £63,000 for the reconstruction 
of the trackwork of the Burdett-road and Grove-road tramways, £23.850 
for the re-arrangement of tramway sub-stations and sub-station plant, 
and of £18,500 for cables were approved. 

L.C.C. Tramways.—The London County Council are about to 
proceed with the reconstruction of the tramway in Seven Sister’s- 
road, between Blackstock-road and Green-lanes on the underground 
conduit system. 

It was announced at the last meeting of Hornsey Council that an 
arrangement had been come to between London County Council and the 
Metropolitan Electric Tramways whereby, although the conduit system 
will be laid, the overhead lines would be retained for use by the Metro- 
politan Electric Tramways. 

The Special Purposes Committee of Hammersmith (London) Counc:l 
recommend their Council to approve their action in regard tò the 
London County Council's scheme for linking up tramways, which 
would involve the abolition of the dead-end at Shepherd’s Bush. 

The Works Committee of Westminster City Council recommend 
the Council to oppose the proposal to construct tramways from 
Vietoria Station to Westminster Bridge on the ground that a tram- 
way along Victoria-street, Broad Sanctuary, Parliement-suare 
and Bridge-street is extremely undesirable. 

The Works Committee of Southwark Council on Tuesday approved 
a proposal by London County Council to link up the tramways in 
Waterloo-road and Blackfriars-road by a line via New Cut and Gree. 
Charlotte-street, in order to increase the means of zpproach to 
Waterloo Railway Station. 

Paisley.—Paisley District Tramways Co. are having 210 joints 
on the lines from Well-street to the Cross welded electrically, at è 
cost of £3 per joint. i 

RAILWAYS. 

Free Travelling for the Blind.—In response to a request from the 
National Institute for the Blind, the directors of the Underground 
Electric Railways Co. of London have decided that blind persons 
will be given passes enabling them to travel free of charge on the 
railways controlled by the company and on the London General 
Omnibuses, on condition that they are accompanied by a guide 
paying the ordinary fare. 

Lancashire & Yorkshire Railway Co.—1t is stated that this com- 
pany, who are erecting a generating station at Clifton Junction, 
Manchester, propose, in addition to electrifying their lines between 
Manchester and Bury, to also adopt electric traction on other parts 
of their system in Central and South-east Lancashire. 


ELECTRIC OMNIBUSES, &c. 


South Shields.—The inauguration of the new electric omnibus 
service between Stanhope-road, South Shields, and Green-lane West 
took place yesterday (Thursday). The service links up the Green- 
lane district with the Corporation tramways. The ‘buses were sup- 
plied by Edison Accumulators (Ltd. ). 

Tottenham.— At their meeting on Monday the Council discussed a 
recommendation of the Public Health Committee that an electric 
motor ambulance be purchased at a cost of £155. 

The recommendation had previously been referred back for inquiries 
as to whether the surrounding authorities would contribute to the cost 
and maintenance. The Committee now considered that if the ambulance 
was to be used by others the scheme would have to be re-cast. 

‘The questions of the kind of ambulance and of contributions by snr- 
rounding authorities were again referred to the Committee, ` 


‘Premier of Prince Edward Island) in Charlottetown. 
of confederation was that communication should be maintained between 
the island province and the mainland. | | 
connect the lines of the Maritime Telephone Co, with the island lines. 
The company are to make no charge for the cable, but users will pay the 
land. tolls. the cable transmission itself being free either for telephoninz 
or telegraphing. 
telephone can be utilised. 
Picton to Wood Islands, 40 miles from Chazlottetown. 


One of the terms 


Hence the laying of a cable t^ 


In the event of a breakdown of the telegraph cable the 
The cable is 12 miles long and runs from near 


Municipal Telephony.—On Friday è conference of municipal 


representatives of the local advisory committees of Leeds, Bradford, 
Sheffield, Huddersfield, Halifax and Wakefield was held at Bradford, 
and passed a resolution 


“That it be a recommendation to the Telephone Advisory Committees 


of the West. Riding Boroughs and the West Riding County Council to 
take into consideration at an early date the advisability of appointing a 
joint committee with à view to measures being adopted for the provision 
of one municipal telephone service for the West Riding.’ 
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Radiotelegraph Note.—'!n the House of Commons on Tuesday 
questions were put by Mr. W. Guiness to Sir Edward Grey, the 
Foreign Secretary, as to the wireless telegraph position in China, 
there being reports to the effect that contracts have been made by 
the Chinese Government. authorities for a chain of radiotelegraph 
stations both with the Marconi Wireless Telegraph Co., of. London. 
and with the Gesellschaft. für Drahtlose Telegraphie, of Berlin. Nir 
Edward Grey said he had no information as to which of the two 
co.npenies was to receive this contract. 


FOREIGN NOTES. 


Argentina.—The “ Review of the River Plate " says Mr. J. Trazusta 
has obtained permission tocrect electricity works at Rufino (Santa Fe). 

A concession has been secured by C. Sigel & Co, for electricity supply 
in Capilla del Monte. 

A group of capitalists propose the exploitation of the Buenos Ayres 
Provincial telegraph system on the basis of a partnership arrangement 
with the Government. The company would utilise the existing instal- 
lations for combined telegraphic and telephonic communications. An: 
other offer has been made by a second syndicate, who, after pointing out 
that the Provincial telegraph working results in an annual loss of $786.09. 
propose to contract for the lease of the installations for 10 years, paying 
an annual rental of $50,000 m/n. The company would accord a rebate 
of 75 per cent. in the cost of all Government messages, and undertake 
to retain in the service all senior employees. 

1 


Chili.—The Commission appointed to report on the propose 
railway from Santiago to Valparaiso via Casa Blanca, recommen 
the construction of an electric railway of the same gauge as the State 
line now connecting the capital with Valparaiso. l 

The Commission further propo323 the construction of branch lines t9 
Melipilla and Talagante, thus linking the lina with tho central and 
Southern State systems. It is suggested that the formar proposals fot 
the electrification of the present steam railway system should b» aban- 
doned for the time so that the £2,300,000 intended for this undertaking 
can be used for the construction of the new line. l 

The Government has approved a project for the construction 0 
electric railway from Providencias to Nufioa. 
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China.—A consular report states that electric lighting plants wer 
erected in Kulangsu and Amoy City in 1913, and the electric light 
is now in general use, even among small shopkeepers. o, 

Models for Educational Purposes.—The € 'hancellor of the Universit 
Peking desires to obtain from British manufacturers samples and noc? 
of railway signalling apparatus, cranes, mining machinery, safety lamps 
steam engines, turbines, boilers, oil engines, dynamos, motor. dd 
formers, electric cables and wires, telegraph and telephone cquipmen’ 
water wheels and turbines, pumps, gas producer plants, chemical pro 
cesses, &c. 


Costa Riea.—The question of granting a concession for the con 
o Grecia has 


struction and working of a tramway from Alajuela to v! 

been discussed in Congress and a Legislative Decree Wa? issued d 
May 29, which provides that the line 1s to be extended from Gre? 
to the towns of Palmares and San Ramon. The motive power te 
be electricity or any other system of mechanical traction ; and t 
State will guarantee interest at 6 per cent. per annum on the E in 
cost up to 2,009,000 colons (about £191,300). Tenders will pro^ ily 
be called for before the end of January, 1915. 
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France.— The following notes are from Consular reports for 1913 : 


Lyons Tele phone Scrvice.— he service has for some time past been the 
object of much criticism, and a resolution was recently passed by the 
Municipal Council calliug the attention of the Post Office authorities 
to the matter, recommending an increase in the staff, an improved night 
service and the overhauling of the existing plant, and the introduction of 
a relatively small yearly subscription, say 100 fr. (£4), with a fixed rate 
of lU c. per call, to take the place of the present fixed subscription of 
ECO fr. (£12). 

Hydro-electric Schemes.— Little was heard in 1913 of the rival schemes 
for damming the Rhone below Bellegarde for utilising water-power and 
rendering the river navigable between the Lake of Geneva and Lyons. 
One of these projects aimed at the construction of a gigantic dam ACTORS 
the river at Genissiat, with a waterfall 220 ft. high, by means of whic? 
electric power (estimated at 170,000 H.P.) would be generated and trans. 
mitted for consumption in Paris; while the other involved the crection 
of two smaller barrages, whose water-power would be. utilised in the. 
neighbouring Departments. A geological committee has recently re- 
ported against the Genissiat dam, and it seems likely, therefore, that the 
rival proiect will gain the day. 

The development of water-power in the mountainous regions of the 
Lyons consular district makes fresh strides every year. Among recent 
enterprises are : (1) A power line which is being constructed from Venthan 
(Savoie) to Lyons via Ugines, Annecy and the valley of the Fier, 100 
miles. The plant will have a capacity of 24,000 kw., and three-phase 
current will be transmitted at 75,000 volts 50 periods. (2) An overhead 
line 75 miles long, which has been constructed to transmit electrical 
energy generated in the hilly district in the northern part of the Depart- 
ment of the Ain via Villefranche and Tarare (Rhone) to Roanne (Loire), 
which is already linked up with St. Etienne by power lines, as St. 
Chamond is already supplied with current from Grenoble (Y15:re), the whole 
Department of the Loire is now supplied from the Jura and Alps. (3) 
A large reservoir in course of construction at La Chazotte (Haute- Loire) 
for generating power for the use of St. Etienne, by means of a dam across 
the Lignon River, a tributary of the Loire, 140 ft. thick, 228 ft. long and 
175 ft. in height, which will create an artificial lake capable of holding 
116,542,800 cubic ft. of water. 

Electrochemical and — Electrometallurgical Industries.—An important 
company hitherto engaged in the manufacture of paper and sodium 
at Rioupéroux, in the valley of the Romanche (1x?re), from whose 
waters it derives its power, has given up these branches of industry and 
has embarked on the manufacture of ferro-alloys and calcium carbide. 
The company working the Paul Girod patents for the manufacture of 
special steel and frero-alloys at Ugines (Savoie) and elsewhere, has lately 
acquired further works and. water-power on the Bon Nant, near St. 
Gervais-les-Bains. In future the manufacture of ferro-alloys will be 
confined to the Ugines works of the company, while that of calcium 
carbide will be carried on at their works in Switzerland. The company 
is erecting extensive plant in the Ansaldo- Armstrong works in Italy and 
the Putiloff works in Russia. 

Large hydro-eleetrie works are about to be erected at Laroquebrou 
(Cantal) for the production of nitrates of soda in the electrie furnace. 
The motive power will be furnished by means of a dam to be built across 
the Cère, causing a waterfall 488 ft. high. The cost of tliis enterprise is 
estimated at £800,000. Other works for the manufacture of nitrates are 
in contemplation at Bouvillard near Aiguebelle (Savoie), and power 18 
to be obtained from the Arc at La Chambre. The manufacture of elec- 
trodes is actively carried on in the works of the Electrode Co. at Venis- 
sieux, on the outskirts of Lyons, whose output exceeded 5,000 tons in 
1913. In previous reports mention has been made of the Serpeck pro- 
cess for obtaining nitrides from bauxite by means of the fixation of 
nitrogen in the electric furnace, and of the disappointing results obtained 
from the experimental operations of the General Nitride Co. in their 
works at St. Jean de Maurienne. It seems clear that no solution of the 
difficulties encountered in exploiting the proccss on a commercial basis, 
as distinguished from mere laboratory experiments, has yet been found, 
for no nitrides have been produced. Arrangements are said to have been 
concluded with a Norwegian concern with works at Arendal (25.000 H.P.) 
for the production of nitrides on account of the French company, this 
move being explained as necessitated by the lack of sufficient power 1n 
the St. Jean de Maurienne works; but the French import duty would 
neutralise the economies of production which are the whole point of the 
process, Meanwhile, they have, it is understood, disposed of their rights 
for North and South America (except Chile) to a company with a capital 
of $4,000,000. 

Electrical. Manufaetures, Traction, &c.—4A report from Grenoble says 
the output of the industries in that neighbourhood in 1913 was valued at 
£5,688,000, including electrical industries, machinery, lighting and tram- 
ways £1,028,000, electrochemistry and metallurgy £340,000 and steel and 
iron construction £760,000. 

_ The technical schools for electricity at Grenoble University are becom- 
Ing more widely known and patronised, and the number of students 
Increases annuallv. 

A report from Bayonne says the Bayonne -Biarritz tramway system 
has been converted from steam to electric traction, and the electric tram- 
way from Bayonne to the Spanish frontier via Biarritz, Guethary, 5t. 
Jean de Luz and Hendaye will be completed by December next. 

T he Vice-Consul at La Rochelle says there are now four powerful 
electric cranes on the south quay of the dock at La Pallice, and the lock 
gates are worked by electricity ; the power house is at La Rochelle, 
8 miles distant, but the cranes and lock gates have accumulators and 
dynamos in case of failure of the supply from La Rochelle, 
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Russia.—The following notes are from consular reports for 1913 : 

Imports.—It is stated that the imports into Russia in 1913 of copper 
manufactures, iron and steel machinery, dynamos and motors and 
scientific apparatus show increases compared with 1912. 

Electric Traction, Power and Lighting.—Electric railways under con- 
struction include the Moscow-Sergiev (46 miles) and the St. Petersburg- 
Oranienbaum (28 miles). Amongst the projected electric. lines, for 
which the Government granted permission during 1913, are the Moscow- 
Odintsovo (14 miles), the Moscow-Podolsk and Moscow-Obiralovka 
sections of the Moscow-Podolsk railway (49 miles), the Oranienbaum- 
Krasnaya Gorka (15 miles) and the Riga-Assern section of the Riga 
Coast Klectrie Railway (18 miles). 

, An electric power station will shortly be erected at Pruszkow to supply 
current to Warsaw and Zyrardow. There are in Warsaw 867 street 
electric lamps. The total length of the cables is 237 miles, and 4,800 
industrial establishments use electric power. The total length of the 
tram lines in Warsaw is 54 miles and new tramways aie projected to 
connect the town with several places near Warsaw. 

Ekaterinburg municipality intend to borrow money for electric tram- 
ways, electric lighting, &c. 

Teleqraphy and Tele phony.—Telephone installations in Poland show a 
rapid development. During 1913 telephonic communication was estab- 
lished between Warsaw, Radzimin and Wyszkow, and is to be extended. 
The Warsaw-Lodz telephone station has been connected with Skiernie- 
wice, Blonie, Milanowek and Lowicz-Sohaczew. Various other lines are 
projected, and communication is to be established between Warsaw, 
Vilna and St. Petersburg (729 miles). Skierniewice, Pabianice and Zy- 
rardow are to have local systems. . 

British Trade and Prospects. —British trade in the Ural district is on a 
small scale, but could be greatly increased by careful representation and 
attention to certain classes of goods, including pumps. boilers, steel tools, 
electrical eoods, drills, light parts of mining machinery and scientific 
instruments. In most of these goods the Germans already have a very 
firm fcoting. The British Vice-consul at Ekaterinburg understands 
that a British company, to handle only British goods, is to be started 
with representatives in most of the important towns in Russia and 
Siberia. 

A report from Warsaw says steam engines and boilers are. mainly 
imported from Germany, Austria-Hungary and Switzerland, and the 
trade in electrical machinery and plant and fittings is entirely in German 
hands. British makers of electrical machinery could to a certain extent 
compete with foreign makers. A group of local engineers have decided 
to start a factory in Warsaw for the manufacture of electric fittings. 

Ht is reported that Piatigorsk Municipality have received sanction to a 
loan of 1 million roubles (about £105,500) for electricity supply, improve- 
ment of water supply, &c. i 

United States.— The British Consul-General at Chicago states that 
72,379,000 lb. of aluminium were used in the United States during 
1913, compared with 65,607,000 lb. in 1912. The average consump- 
tion for the last 10 years has been 32,900,000 lb. The use of 
aluminium as a conductor for long-distance cleetrie power trans- 
mission is increasing. 

The following are also extracts from consular reports for 1913 :— 

Electric Traction and. Power.—<A report from Portland (Oregon) states 
it is suggested that an electric railway should be built from Vancouver 
(Washington) to Seattle. It is urged that the lumber supply opened up 
by the line will pay dividends, and it is also stated that large coaltields 
will be opened along the line. 

At Tacoma it is stated that there are four plants supplying electrical 
energy for power, and that there is unlimited scope for increasing the 
supply. There is à municipal plant of 32,000 H.P. 

The aqueduct conducting the waters of the Owens River to Los 
Angeles is said to be the largest in the world. lt is designed to deliver 
a minimum of 258,000,000 gallons of water daily into the San Fernando 
reservoir, 25 miles north-west of the city. No pumping plant is required 
as the source of supply is several hundred feet above the city. ‘The water 
will furnish power for electric lighting and for factories. The total cost 
will be £5,000,000, and the cost of the power plant about £1,000,000 more. 

There are 16 power companies working in California, with a total 
plant capacity of 1,000,000 H.P. The city of San Francisco has recently 
taken up the utilisation of a new source of water supply and propose to 
generate 200,000 n.r. of electrical energy, and Los Angeles has completed 
waterworks which will supply 70,000 n.r. The state of Nevada obtains 
15,400 H.P. from hydro-electric works owned by companies, and there 
are also private and State hydro-electric plants. The Utah Light & 
Power Co. produces 60,700 kw. by water power. 

Electric Smelting. —Electric iron smelting in the San Francisco consular 
district is still in the experimental stage, but the prospects of ultimate 
success seem good. The Utah Light & Power Co. supplies current to 
one smelter which is worked almost entirely by electricity. 

American Methods of Pushing Trade.—During 1913 Philadelphia 
business men organised a commercial expedition that is now making a 
selling trip round the world. More than 40 important firms are repre- 
sented, the expedition is known as the Smyth-Field Export Co. and the 
goods (which are offered for sale by six expert salesmen) are very varied 
in character. The expedition reached Sydney (N.S.W.) in December 
and remained there till March (the time of writing this report). 1t was 
intended to visit subsequently the cities of New Zealand, Manila, Hong 
Kong, Shanghai, Calcutta, Bombay, Pretoria, Johannesburg, Kimberly, 
Bleemfontein, Cape Town, Madeira, Rio Janeiro, Bahia, Santos, Sio 
Paulo, Monte Video, Buenos Ayres, Rosario, Bahia Blanca, Santiago, 
Valparaiso, Iquique, La Paz, Barranquilla and Colon, 
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Railway Safety Appliances.—In the development of railway safety 
appliances Pittsburg inventors and manufacturers have taken a leading 
part, and during 1913 they added a notable achievement in the perfection 
of the Gray-Thurber system of automatic train control, which stops the 
engine without human interference. A valve on the air-brake system 
is held closed by a magnet, and the current supplied to the magnet is cut 
off by the presence of a train on the block ahead, which caus23 the air 
valve to open and the brakes to be applied. Tests of this system we? 
made in Deceniber on railways near Pittsburg. in the presence of a com- 
mittee of the United States Congress, the result demonstrating convinc- 
ingly its efficiency and practicability, and it is thought probable that the 
railways throughout the country will be required to adopt it. 

Exports.— Exports from New York in 1913 included electrical instru- 
ments valued at £2,258,000 (compared with £1,632,000 in 1912) and 
electrical machinery £832,000 (against £775,000). 


MISCELLANEOUS NOTES. 


A Find.— Two residents of Sasketoon, Seshetechewan, Canada, 
heve a large deposit of oxidised ochre clay (having eight distinct 
colours), also a deposit of talcum, on their land in the south-west of 
the city. The deposits ere said to have been pointed out by an Indian. 

Annual Hclidays.—-Tke following firms give notice of annual holi- 
deys, and their works will be closed between the dates mentioned :— 

Lancashire Dynamo & Motor Co. (Ltd.), Friday, July 31, to Monday, 
Aug. 10. 

W. H. Allen, Son & Co. (Ltd.), noon Saturday, Aug. 1, to Monday, 
Aug. 10; offices, 1 p.m. Saturday, Aug. 1, to.Thursday, Aug. 6. 

Belling & Co., Aug. 3 to Aug. 8, inclusive. 

Electrical Apparatus Co. (Ltd.), Aug. 3 to Aug. 9 inclusive. 

edison & Swan United Electric Light Co.’s Ponder's End Works, from 
Aug. 1, re-opening Aug. 10. 

British Thomson- Houston Co.’s Rugby and Willesden Works, from 
Friday evening, July 31, to Monday morning, Aug. 10. (Goods received 
and despatched as usual from Coventry Works and Mazda House, 
London.) 


Athletie:.—-On July 18 the Witton (G.E.C.) Athletic Club held 
their ennual sports at Witton, Dir. ningham. 

Many competitors travelled from the G.E.C. branches and works in all 
parts of the country. Over 50 came from Cardiff, and the Osram Lamp 
Works contributed a stong contingent. Amongst the prizes were the 
Hallgarth cup for the 100 yds. race, the Byng cup for the best relay team, 
the Directors’ cup for the department showing the best athletic prowess, 
and a magnificent trophy, the Hirst Cup, for the finest G.E.C. athlete. 

The competition was very keen. Two sections (Osram Lamp Works 
and section 5 of Witton Works—switchgear, are lamp, export and publica- 
tion departments) soon, however, gained a clear lead, and section 5 
ultimately won the Directors’ cup by 46 points to 39. One member of 
section 5 also won the Hirst Cup. The Byng cup was gained by Osram 
Lamp Works and the tug-of-war by the Witton enginecring department. 
Mrs. Railing presented the prizes. 

Customs Decisions.—The following heading is added to the table 
of goods exempt from import duty in Grenada : 

Machinery, including engines, worked by steam or other power or by 
hand, for agriculture, manufacture or industries of any kind, and all 
ecessary part sand appliances for the erection or repair of such machinory. 

Elison Accumulators Annual Outing.— Some CO members of the 
staff of Edison Accumulators and the Klaxon Co. spent an enjoyable 
timeon the river on Seturdey lest. Ft included a motor bus run 
fron Piceadilly to Maidenhesd, è stern leunch tripup the Thames 
to Henley, end a motor ‘bus run beck to town from Henley. The 
weather conditions were exceptionally favourable but for a high wind. 

The luncheon at Henley was presided over by Mr. H. E. Shaw, manager 
of the Klaxon Co., and several members of the staff contributed witty 
and humorous speeches, including Mesara. Watson, Mitchell, Treherns 
and Gundry, not to forget Commissionaire Brooks, who brought down 
the house with his jocular references to the heards of the departments, 
Everyone thoroughly enjoyed the trip, and were loud in their praise 
for Mr. Prince, the secretary, who so ably carried out the arrangements, 

“Electric? Bungalows.— Bournemouth Corporation have now 
140 beach bungalows provided with electric light and electric heaters, 
The bungelows are all let and it is expected that the demand will 
largely increase. 

Electrical Workers’ Demands.— Electricians! Strike —The situa- 
tion arising out of the dispute in the electrical trades in London was 
discussed at a mecting of representatives of the Electrical Trades’ 
Union and of the Electrical Contractors! Association last week. No 
settlement was arrived at. 

Newcastle Tramwaymen.—It was announced. on Sunday that the 
tramwaymen of Newcastle-on-'l'vne had accepted the offer of the Tram- 
ways Committee of time and a quarter for Sunday work and pay on a 
weekly basis, with overtime after 54 hours, 

These concessions will amount to £3,000 per annum. 

L.B.&S8.C. Railway Motormen.—Since the electrification of the 
L.B.&s.C. Railway Co.’s South London line the Amalgamated Society of 
Locomotove Engineers and Firemen and the National Union of Railway- 
men have complained of men in other grades of the company's service 
being appointed as motormen. A conference in London between the 
union’s officials and the company has resulted in the unions receiving a 
notification siened by the chairman of the company, Lord Besshorough, 
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that locomotive men in the service of the company from July 1, 1914, as 
long as such are available, shall have the exclusive option of filling motor. 
drivers’ positions. 

Government Publieations.— The following have been issued during 
tie past fortnight :— 

Mines and Quarries Report for 1913, Northern Division, 104d. ; Ditto, 
Midland and Southern Division, 103d. Public Elementary Schools 
Building Regulations, 34d. Bill: Deeds of Arrangement, 21d. Railway 
Commission Evidence, 29th day (24/6/14), 1s. 2d. Statutory Rules and 
Orders: No. 1,007, Workmen's Compensat‘on: Industrial Diseases, 14d. 
Railway Returns, Preliminary Statement, 1913, ld. Statutory Rules 
and Order, 1914—No. 1,035— Trade Boards Regulations, 14d. Royal 
Commission on Railways—30th day's evidence (25/6/14), 1s. 1d. Bills: 
Merchant Shipping, ld. ; London Street Traffic, 2d. Railways, Preven- 
tion of Accidents Committee, 3rd day's evidence, July 7, 1914, 2s. 3d. 
Statutory Rules and Orders, 1914—No. 1,006, Merchant Shipping, Life 
Saving, 21d. ; No. 1.051, Hull Corporation Tramways, lid, East Ham 
Corporation Act, 1914, 35. 1d. 


Inquests.— An inquest was held last week in regard to'the death of 
Joseph Hver (37), who was killed while at work with a coal-cutting 
machine, at the Oxcroft Colliery (Derbyshire) on July 6. 

Isaac WHITEHOUSE, underground electrician, said, during the past 
six months he had received two complaints of slight shock from coal- 
cutters, but had not been able to discover the cause. 

Mr. RosERT NELsoN (H.M. Electrical Inspector of Mines) asked 
whether it was fair to make no difference in the arrangements, and said 
the men on the coal-cutters were dependent on Mr. Whitehouse and his 
assistants for their safety. The primary cause of the accident would be 
& defective trailing cable, and the secondary cause the lack of continuity 
on the earth conductor. 

Tuos. BELLows, coal-cutter, said he was working with deceased at the 
time of the accident. He was behind, while witness was in front of the 
machine. Suddenly he heard a loud scream, and he hastened to switch 
off the current at the plug box, making his way by a circuitous rout? to 
the front of the machine. He feared to take the direct path because 
of the presence of electricity. He found deceased lying full length on 
his left side. His head was clos? to the front wheels of the machine on 
the gob side ; in his right hand he grasped a hammer, and his left hand 
was resting on a ste?l rail. 

Mr. NELSON suggested that more effective arrangements should be 
made for treating the continuity of the earth conductor. 

Mr. J. T. pk SEIGFRIED said Mr. Nelson's suggestions would be carried 
out. The directors had scrapped the whole of the cables, and replaced 
them by the best that money could buy. | 

A verdict of accidental death was returned. 

An inquest was held at Birmingham last week concerning the 
death of Albert Wm. Cooper Harris, electrician, which occurred 
on 18th inst. at the worxs of the Eyclet Co., Nechells, where he was 
employed. | 

Mr. W. E. C. JENNINGS, assistant main engineer to Birmingham Cor- 
poration, said fittings were installed at the Eyelet Works in Nov., 1912, 
the voltage being 5,000. Deceased had been warned of the danger. After 
the accident on Saturday witness went to the works and found the main 
switch closed. The two transformer switches had been taken off, and 
the current was going to one side of the control panel. Before deceased 
touched that panel he should have switched off the current on the panel 
belonging to the Corporation. Witness had been told that deceased was 
unscrewing the bottom switeh when the accident occurred. He should 
not have done that unless the current was off. He (witness) did not 
recommend indiarubber gloves for plant with high voltage. 

Mr. H. Rassert, manager of the works, said deceased had charge of the 
electric plant, and witness considered him an efficient workman. 

ALBERT HAMMOND said he accompanied deceased to the transformer 
room. After the transformers had been brushed and refilled with oil, 
deceased opened the panel door and unscrewed two serews from under- 
neath the panel. He then touched the top of the panel, and immediately 
there was a flash and deceased was hurled backwards, knocking witness 
Over, 

Dr. WINFIELD said death was due to heart failure caused by electric 
shock. He did not think artificial respiration would have been successful. 

Mr. G. Scorr Ram, H.M. Electrical Inspector of Factories, said men 
who had come into contact with plant with a voltage of 5,000 and up- 
wards had recovered by the application of artificial respiration. He 
knew of one man who had recovered from a shock of 10,000 volta. 

A verdict of accidental death was returned. 


An inque st was held last week into the death of Peter Carnforth, 
who died from the effects of an clectrie shock at the North Eastern 
Marine Engineering Co.’s works, South Dock, Sunderland, on the 
2|st inst. 

The evidence showed that the deceased was about to switch on the 
current for an electric hammer, but accidentally put his hand on the live 
terminals. ‘There had been other shocks given from this switchboard, 
but this was the first fatal accident. 

Mr. JosePH JAMES, engineer in charge of the electrical plant for eight 
years, said the voltaze was about 240, and the live wires were unprotected. 
The switch did not comply with the Home Office Rule 3 which requires 
that ‘ every switch, switch fuse, circuit-breaker, and isolating link ^ 
should be “so constructed, placed or protected as to prevent danger. 
He was himself a mechanical engineer with electrical engineers under him. 

A verdiet that Carnforth died from a shock from an unprotected sw itch 
was returned, 
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Motor-generator and Switchboard Extension. 

OLDHAM Corporation Electricity Committee invite tenders 
for the supply, delivery and erection of one d.c. Motor-generator 
and extension of e.h.t. Switchboard. Copies of specification 
from the Engineer, electricity works, Oldham, to whom tenders 
must be sent by Aug. 10. See also an advertisement. 

Economisers and Induced Draught Fans and Motors. 

OLDHAM Corporation Electricity Committee invite tenders for 
the supply, delivery and erection of (1) three Economisers and 
(2) three Induced Draught Fans and Motors. Specification 
can be obtained from the Engineer, Electricity Works, Oldham, 
to whom tenders by Aug. 24. See also an advertisement. 


Converting Plant. 


NEWPORT Corporation invite tenders for the supply of Con- 
verting Plant, &c. Specification, form of contract, together 
with schedules and drawings and any further information required 
may be obtained from Mr. A. Nichols Moore, M.I. E. E., borough 
clectrical engineer, Town Hall, Newport, Mon. Tenders by 
10 a.m. Aug. 17. See also un advertisement, 


Electric Tower Waggon. 


The Tramways and Electricity Committee of BELrAsT Cor- 
poration are prepared to reccive tenders for the supplv of an 
Electric Motor Tower Waggon. Specification, with form of 
contract, from Mr. T. W. Bloxam, city electrical engincer, 
East Bridge-strcet, Belfast. "Tenders to the town clerk, Mr. R. 
Meyer, by 10 a.m. Aug. 24. See also an advertisement. 

Meters. | 

Tenders arc invited for thc supply of 1,234 Electricity Record- 
ing Meters for the City of MELBOURNE (Australia). Specifica- 
tion, conditions of contract and forms of tender can be obtained 
from the Agents for the City Council, Messrs. Mellwraith, 
McEachann & Co. Ppty. (Ltd.), Billiter-square-buildings, 
London, E.C., to whom tenders by noon Aug. 18. See also an. 
advertisement. 

Carbon Brushes. 

Tenders are also invited for the supply of Carbon Brushes for 
the City of MELBOURNE (Australia). Specification, conditions of 
contract and form of tender can be obtained from the Agents for 
the City Council, Messrs. Mcllwraith, McEacharn & Co. Ppty. 
(Ltd.), Billiter-square-buildings, London, E.C., to whom tenders 
by noon Aug. 18. See also an advertisement. 

Rotaries or Motor Generators. 

The Electricity Committee of the Corporation of SUNDERLAND 
are prepared to receive tenders for the construction and installa- 
tion of two 1,500 kw. machines. Specification and form of 
tender from the General Manager, Mr. Alfred S. Blackman, 
Electricity Offices, Dunning-street, Sunderland. Tenders to the 
town clerk, Mr. H. Craven, by noon, Aug. 19. See an advertise- 
ment, 

Telegraph and Telephone Material. 

Tenders are invited for the supply of Telegraph and Telephone 
Material to the Australian Commonwealth Postmaster-Gencral’s 
Department. Tender forms, specifications, &c., may be ob- 
tained at the Commonwealth Office, 72, Victoria-street, London, 
S.W. Particulars of the material required, the places of delivery 
and the dates for the receipt of tenders are given in an advertisement. 

Coal Conveyors, Cranes, &e. l 

WALSALL Corporation invite tenders for the supply, delivery 
and erection of Coal Conveyor and Measuring Apparatus, Jib 
Coaling Crane, Ash Handling Plant and Travelling Crane. 
Specifications from the consulting engineer (Mr. E. M. Lacey), 
12, Victoria-street, London, S.W. Tenders to the town clerk 
(Mr. Herbert Lee), Council House, Walsall, by 10 a.m, Aug. 11. 

Electric Lighting Plant. 

Southampton County Council require tenders by 10 a.m. 
Aug. 6 for Plant, Cables, &c., for Electric Lighting at the Farm 
Institute, SPARSHOLT. Specification, &c., from Mr. A. L. 
Roberts, The Castle, Winchester. 


Govan District Board of Control require tenders by Aug. 8 
for Electric Lighting and other works in connection with the 
erection of two blocks of houses for officials and a cottage at 
Hawkhead Asylum. Schedules, &c., from the Clerk, 7-8, 
Carlton-place, Glasgow, he. cite p Jed 
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Trolley Wire. 
Lonvow County Council require tenders by 11 a.m. Aug. 4 for 
20,245 yds. of Grooved Trolley Wire. Form of tender, &c., 
from the Chief Officer, LEC. Tramways, 62, Finsbury-pave- 
ment, E.G, Lee at ees 


Cable. 
STALYBRIDGE, Hype, Mcsstkv and DUKINFIELD Tramways 

and Electricity Board require tenders for c.h.t. Three-core Lead- 
covered Paper-insulated Cable. Specification, &c., from tho 
Generating Station, Stalybridge. 


~ E 


Cooling Towers. 
BIRKENHEAD Corporation want tenders by 9 a.m. Aug. 10 for 
erection of an open tvpe Water Cooling Tower. Specifications, 
&c., from the Borough Electrical Engineer. 
ALDERSHOT Urban Council require tenders by Aug. 4 for the 
~ supply of a Natural Draught Chimney-type Cooling Tower. 
Particulars from the Engineer, Laburnum-road, Aldershot. 


Electric Cranes. 

The Victorian RAILWAY COMMISSIONERS require tenders by 
ll a.m. Aug. 26 for the Manufacture and Supply of Electric 
Cranes for the Ballarat and Bendigo workshops (contract No. 
25,756). Particulars at the Contractor’s Room, Spencer-street, 
Melbourne, or at office of Agent-Gencral for Victoria in London. 

Tenders are invited by Sydney (N.S.W.) Harbour Trust for 
four 3-ton electrically-operated semi-portal travelling wharf 
cranes, Specifications from the Harbour Trust Office, Sydney, at 
Which address also tenders will be received up to 2 p.m. Aug. 31. 


Cable. 
SYDNEY (N.S.W.) Council require tenders by 3 p.m. Sept. 14 
for supply of 22,500 yds. h.t. Three-Core Paper Insulated Lead 
covered Cable. Specification from the City Electrical Engineer. 


Steam Turbines, Boilers, Mechanical Stokers, Economisers, &c. 

Tenders will be received until 4 p.m. of Thursday, Aug. 6, 
at the Town Clerk’s office, AUCKLAND, N.Z., for the supply and 
erection in the City Council power station of three 750 kw. 
d.c. Mixed Pressure Turbo-generators and one 1,500 kw. Three. 
phase Turbo-gencrator, Auxiliary Plant and Sub-station Equip- 
ment. Specifications, &c. from the consulting engineers, Messrs. 
Preece, Cardew & Snell, 8, Queen Anne’s Gate, London, S.W. . 


Sub-station Equipment and Tramcars. 
New Piymovtu (N.Z.) Council also require tenders by 4 p.m. 
Aug. 28 for additions to sub-station switchboard, three Trans- 
former Panels, one Coupler Panel and four Feeder Panels. 
Specification, &c., from the Town Clerk. 


Suetion Gas Engines, Dynamos, Switchboard, Battery, Mains, &c. 

Beaurorr Wrsr Municipality require tenders by noon, 
Aug. 19 for supply of Two B.H.P. Suction Gas Engines, two 
48 kw. Dynamos, with Static Balancers, Motor Booster, Switch- 
board, 250-cell Battery, Overhead Equipment, Underground 
Mains, &c., in connection with their clectricity supply scheme. 
Particulars from Mr. Chas. G. Trevett, 70, Fletcher’s-buildings, 
Beaufort West, Cape Province, S. Africa. 


Electric Motors. 
The SoutH ArnicaN RAILWAYS ADMINISTRATION require 


tenders by noon Aug. 31 for supply of 22 Electric Motors at the 
Salt River Workshops. Specifications from the Secretary to 
the Tender Board, South African Railways Headquarter 
Offices, Johannesburg. 


Boilers, Turbines and Generating Plant. 


The TrENTsIN Mint invite tenders for Boilers, Turbines, 
Electric Power Plant and Coining Machines. Specitications 
from Sir Douglas Fox & Partners, 56, Moorgate-street, London, 
E.C. Tenders to Dr. Chen-Chin-Tao, Chinese Legation, 49, 
Portland-place, London, W., by noon Aug. 4. 


Electric Light Wire. I 


The Vicrortan RAILWAY COMMISSIONERS require tenders by 
Il a.m. Sept. 9 for supply of 20 miles v.i.r. Electric Light Wire. 
Specitications, &c., from the Railway Oftices, Spencer-street, 
Melbourne, 
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TENDERS RECEIVED AND ACCEPTED. 
MANANA Uall 


Loxpoxs CovNTY Corxcir.—The Council: have received the fol- 
lowing tenders :— 
Supply of rotary converters :— 
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Dick. Kerr & Co. (accepted) ........ "et Nadie o uS ee £13,063 10 
Bruce Peebles & Co. ........ — Er eed ER 13,092 0) 
British Westinghouse Co. ..... PENES . 141906 5 


General Electric Co. sessserercssebosssesesessosssone ee. 142014 0 
British "Hhomson- Houston Co, Lune 14,377 0 
siemens Bres. Dynamo Works ......... tiie mid -0 
mupply of statie transformers :— ; 
British Fleetrie Transformer Co. (accepted) ......... £5.695 0 


British Thomson: Houston Co. ........... R vais 9,916 .0 
British Westinghouse Co. ..... — — PP 6.166 0 
Pito altérnatieG etre bets EY mom 6,011. 0 
Johnson & Phillips | ......... auc re TUNE ee. 6.419 12 
Bruce Peebles & Co. .......... EE TINI T RSS 7.005 0 
Siemens Bros; Dynamo Works ........seseeeeeeeeeeee 8,420 0 


Tramways Chief Officers estimates, £12,450 for rotary converters, and 
£0, 700 for static transformers. 
Supply, &c., of Z0-ton overhead travelling hand crane ;— 


Cartick & Ritchie (eeeepted) | ........ TD TETUER VICO £2F5 
John Smith (Keighley) | ........Luuu. EAN ——— Vas is . 05 
Pll (ics eeu: ey at 0. cevesees erasa er ERU i PR ORCUMe D. RSEN 310 


Tramways Chief Officer's estimate, £300. 

Braprorp.—-The Electricity Committee have accepted. tke fol- 
lowing tenders :— 

Cox-Walkers (Ltd.), voltage regulator ; S. Parsons & Co., building for 
induced draught plant; Sturtevant Engineering Co., wet air filter ; 
Ferguson, Pailin & Co., switehgear cubicles for transformer chambers ; 
British Insulated & Helsby Cables, 25 miles trolley wire (81d. per Ib. ). 

SOUTHAMPTON, —The Corporation have accepted folowing ten lers 

British Insulated & Helsby Cables, I mile of trolley wire, 8 kd. per 
lb. ; Lankester & Non, electric light witing, £11. 18s. 61. ; Walton & 
Clouzh, coal conveyor for electricity wo-ks ; J. Douglas, cells for new 
refuse destructor at Portswood, £2,128. 

MARYLEBONE (Loxpox).—' The Council have accepted the ten ler 
of the British Thomson-Houston Co. for 2 voltage regulator, at £150, 

PapptNcToN (LoxposN).—The Guardians are recommended by the 
In‘irnary Committee to accept the tender of General. Electric Co. for 
installing and 12months maintenance of internal telephones,at £78. 10s. 

York.--The Council have accepted the tender of the General 
Electric Co. for a rotary converter and transformers at £2,793. 11s.6d., 
that of the British Thomson-Houston Co. for switchgear at £175, and 
that of H. E. Turaer & Son for erection of a sub-station at £571. 3s. 

St. Pancras (LoxposN).— The Council have accepted the tender 
of the British. Nicleusse Boiler Co. for four boilers for King’s-road 
electricity station at £20,060. 

Leeps.—The Tramways and Electricity Committee have accepted 
the tender of Siemens Bros. Dynamo Works for a turbo-alternator 

and consending plent, at £34,160. 

Dusiin.—The Electric Supply Committee recommend the Council 
to accept the tender of the General Electric Co. for the supply of 
Aron meters during the ensuing two years, 

Dersy.—-The Electrie Lighting Committee have accepted the 
tender of the Rees Roturbo Co. for a boiler-feed pump at £193, that 
of Mossav & Co. for anelectric vehicle at £297, and that of Aiton & 
Co. for steam and water piping at £387. 10s. 

METROPOLITAN AS¥LUMS BoaRb.-—The Board have received eight 
tenders (varving from £138 to £484) for installing telephones and 
extension bells et Jovce Green Hospital, and the lowest (Turnham & 
Co.) has been accepted. 

Woorwrcu (LoxpoN).— The Coancil have accepted the tender of 
the Brash Co. for two 100 Kv. transforiners, at £155. 

Merrroroniran Warrer Boarn have accepted the tender of 
Guynnes Limited for a portable direct-coupled motor-driven 
centrifugal pump with starter, Qe. at £56. 2s. 

STORKE-ON-TRENT.— The Bastian Meter Co. have again secured a 
contract for supply of 3 and 5 amp. meters to Corporation stations. 

Wrst Ham. The Education Committee have accepted the tender 
of J. T. Halsey for wiring Rosetta-road school, at £538. 

SALFORD.— Messrs. Chambersin & Hookham have received a 
contract for meters from the Corporation. 

NORTHAMPTON. — A contrect has been placed with Stark & Sons 
for the reconstruction of certain sections of the tramwavs, 

The Corporation are recommended to accept the tender of Danks 

& Co., at C185, for repairs to the boiler at the electricity works. 

Croyposx.— The Education Committee have accepted the tencer 

of E. C. Price at £78 for eleetrie light wiring at Princess-road school, 


Government Contracts.—The following contracts were placed by 
the British Government Departments during June :— 

Admiralty.—Crvselco (Ltd.), Dick, Kerr & Co. and Pope's Electric Lamp Co., tungsten 
filament lamps. 

War Office.—-General Electric Ca and Spaenoletti (Lti.), distributine boards: Siemens 
Bros. & Co.. parts of electric cells; Lowdon Bros. & Co., electric lignting of Cavalry 
Barraczs, Redford. 

India Oice. -Ballezs (Ltd.), insulator cuns. 

Crows Agents far the Col nies. —Siemens Bros., battery material, cable, tclezraph poles 
and other icle-raph materials, telephone equipment and terminal boxes; Bullecs (Ltd, 
te'ecrach mate‘ials: J. Srencer (Lti). telezrarh poles, Automatic Telenhene Mfr. Co. 
and India Rubber, Gutta Percha & Telezrach Worn: Ca., telephone equipment; Brush 
L. M. Eriz:son Mfg. Co., telephone materials. 

Post Office. — British L. M. Ericsson Mfz. Co., pretective apparatus, teleshens apparatus; 
Western Electric Co.. protective apparatus, telephone cable and apparatus, suncly, 
drawing in. &c., cf cable. Leeds-Bradtord, and Huddersfield, and alteration: cf telephone 
exchanee equipment, Paddington: Automatic Telerhone Mfg, Co., General Eleztciz Co. 
Peel-Connor Telephone Works, Phoenix Te'enhone & Elect ic Werks and Siemens Bros. 
& Co., te'ephone apparatus: W. T. Henley's Telezcaph Werks Ca.. telephore cible and 
supply. drawing in, &c., of cable, Leeds-Castleford : Johnson & Phillips. telephone cable: 
British Insulated & Helsby Cables. supply. drawine in, &«.. of cible, Manche:te-Oldrnam, 
and supply of solder; Quirk, Barton & Co.. solder: Bless (Lti.) and Rylands Bres., 
ironwork; South Wales (Siemens Patent) Glass Mte. Co.. elass jars: R. Waygcod & Co., 
its. Birmingham ; W. Wadsworth & Sons, electric lifts, Birmingham; Edison Accumu- 
lator (Ltd.), electric trolleys. 


PATENT RECORD. 
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SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
Specially compiled by Messrs. MEvwBURN, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied for diflers from the date on which the application was lodged 
at the Pctznt Ogice the former is given in brackets atter (hz title. 


1913 SPECIFICATIONS. 

12.428 Von VANGEL. Automatic electric contact apparatus, 

12.578 MELLERSH-JacKson, (United States Light & Heating Co.) Electrical regulating 
systems for variable speed dynzmos. 

14,741 Scorr. Rerulators for use in charging accumulator ce!ls for motor-car lighting 
and starting and for similar purposes. 

14.807 ScouraAR & Dick, KERR & Co. Mar ufactureof metallic filaments for incandescent 
el.ctriclamps. (Addition to11.455 12.) 

15.175 Hammack. Sound-transmitting devices for talking motion-picture apparatus. 

15.251 Harris. Electric relay systems and apparatus therefor. 

15.516 Stevens. Means for ucing auxiliary petrol electric supply for electric rail £i. 
trackless trolley vehicles and the like. 

15.673 BAcsILLIE. Wireless telezraph transmitter. (23 9°12.) 

Relates to a wireless telezrarh transmitter of the type in which an electrostatically 
coupled radiator circuit is eneryised by unidirectional impulse excitation. A charming 
circuit comprising capacity and inductance is syntoniced with a primary circu 
including an alternatine-current cenerator ; a portion of the charging circuit is 
bridged by arectifyine discharge gap adjusted so thai no hi,h-trequezcy oscillations 
cin occur in the exciting circuit so formed. and a portion of the capacity of the 
excitine circuit is included in a radiating circuit itzelf capable of oscillating. 

15.748 Dzs*:MAN (RUSSELL). Telezhone systems. 

15.782 Kinser. Apoaratus for tha transmission of audible si7nals. 

16.027 Foss, Harris & Parker. Alkaline electric accumulators. 

17.174 Cox. Electric fuses or cut-outs. 

18.355 B.T.-H.Co. (G.E.Co.) Electrodes suitable for electric arc lamps. 

22.390 Srorer. Systems and methods of control for electric motors. (5 10.12.) 
24.220 Rocers & Davis. Safety device for us: in connection with electric motors. 


1914 SPECIFICATIONS, 
226 RENNERFELT. Electric furnaces. (4 1:13.) 

A method of electrically melting materials in crucibles consisting in arrang:ny 4 
plurality of crucibles in a circle upon a bottem adapted to rotate, introducing the 
crucibles successively into the furnace, heating same by means of one cr more arcs 
generated by electrodes located above the crucibles and slowly rotating the cruc:f.e3 
and the bottom continuously or intermittently. 

314 ATHERTON & JcNEs. Lamps for prc;ection. 
510 WESTINGHVUSE METALLFADEN GLUHLAMPENFABRIK Ges. Electric incinde cent 
lamp:. (13 | 13) 
3,197 Clark. Metied of and means for equalising the petentials ef grounding poins, 
(29 19.13.) 
4.436 Eowaros. Apparatus for undereround electrical sienalline in collieries. 
4.979 LyuNosTROM, Windinesof dynamo-elecrric macaines. (8,4 13.) 
5.246 SuAw. Televhone systems. (28 2 13.) 
5.596 PcRrES. Casing for portable electric battery lamps. 
6.05) Birkett & Weiss. Incandescent electric lamps. "- 
7,495 KETTERING & CHRvsT. Electric ignition systems fer inte:nal-combustion engines. 
(20/11/12. Divided application on 7.545.138. March 31.) 
10,493 SigMENs-ScHUCKERTwERZE GES. Induction rezulators. (29/3 13.) EA 

An induction regulator wherein the rotor is courled to its adiusting mechanism in 
such a manner as to be enabled to rotate indeseadeatly of the said adjusting 
mechanism when the permissible torque is exceeded. Li 

10,945 Reopert Boscu (Firmof). Brush holders for multipolar electric motors. (5,314. 


APPLICATIONS FOR PATENTS. 


Norg.—The undermentioned Applications (except those marked +) are not open 10 
public inspection until after acceptance of Comrlete Specifications. Those marked * art 
open to inspection 12 morths after the date attached to them, if they have not been published 

previously in the ordinary course. Names within parenthesis are thos: of commuricators 
of inventions. When complete Specification accompanies application an asterisk ts ajixed, 
June 11, 1914. je 
14.098 CerrAoniE GENERALE pes Onnipus DE Paris. Current collectors fcr €i 
tramways. (13,6,.13. France.)® "vere 
14.102 CaRLEoN ErEcTEICAL Ci. & Ingio.. Contrelof dvnamo-electric machines ter 9 
alternatively for cenegrating electric current cr to act as meters ier stan tg 
internal-combustion engines, MA x 
14.103 CAkLECN ELECTRICAL Co. & I&RIG. Apparatus for clectrically lightirg vehic. 
14.108 B. T.-H. Co. (G.E. Co.. U.S.) Compressors. 
14.119 Dinix. Electric accumulators.® 
14.125 DAwscN & BucKHAM. Transmitting and receivine signals. 
14.136 ScHUSTER. Railway signalling apparatus. 
June 12, 1914. 
14.146 Pickett. Electric switching devices. 
14.156 WiiriiAMS. Srarking plures for internal-combustion engines. 
14,159 RAiLiNo & GARRARD. Electric fuse: 
14.162 C csER. Electrical heater and support for wires thereof. ERA 
14.163 WINERERG & PaRxER. Maintaining e'ectric conductivity in conduit sys- 
for carrying cables for power light, or other electricabinstillatiors, as 
14,176 Western ELECTRIC Co. (Franklin Tuthill Woodward, Belgium.) Pharter 
loaded lines. eM "e 
14,192 Cots & Pierron. Process and electric furnace permitting the extracte 
state of purity of zinc from its ores. (19, 11,13, France.)* MP. 
14.224 FEENv. (Fabrik Elektriccier Zunder G.m.b.H., Germany.) Electric lanier. 
14.229 B.T.-H. Co. (G.E.Co.,, US) Manufacturing metallic bodies 
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MUNICIPAL ACCOUNTS. 


Nelson.— The accounts of the electricity department for the year 
ended March 31 show capital expenditure £78,610, of which £46,827 


is outstanding. 

Revenue was £12,094, of which £11,135 (compared with £9,629 in 
previous year) was from sale of current. Gross profit was £6,264 
(£4,709), and after providing £4,361 (£4,394) for interest and sinking 
fund, the net profit was £1,903 (£315). Maximum supply demanded was 
829 kw. (940 kw.). Units generated were 1,258,930 (1,087,016) and sold 
1,094,060 (927,200). 

On the light railwavs the capital outlay is £37,885 (increase £54), of 
which £29,145 is outstanding. Revenue was £10,853 (12-NDd. per car- 
mile), working expenses were £6,869 (8:13d.), and gross profit was £3,984 
(4-72d.), against £3,863 in previous year. interest and sinking fund 
required £2,004 (£1,974), leaving net profit £1,980 (£1,889). Passengers 
carried were 2,949,784, car-miles run 202,781 and units used 255,621. 

Oldham.—The accounts of the electricity department for the year 
ended March 25 show capital expenditure £335,253 (increase £16,839), 
of which £214,342 is outstanding. 

Revenue was £49,472 (compared with £46,535), costs were £26,398 
(£25,340) and gross profit was £23,074 (£21,195). Interest absorbed 
£10,627 (£9,749), sinking fund £9,237 (£8,869), and £1,215 (£1,533) was 
devoted to expenditure on meters, leaving net profit £1,995 (£1,044). 
Average price obtained was 1-656d. (1-703d.) per unit, works costs were 
0-684d. (0-712d.), and total revenue costs 0-898d. (0-941d.). Units gene- 
rated were 8,378,716 (7,490,105) and sold 7,058,801 (6,463,416). Maximum 
load was 3,854 kw. (3,616 kw.) and load factor 20:91 per cent. (20:40 per 
cent.). 

The report of the late Mr. S. Wilmott Newington (borough electrical 
engineer) stated that the equivalent o£ 286,422 32-watt lamps (against 
241,258) was connected. Units sold for power were 1,854,596, an in- 
crease in units of 546,499 and in revenue of £1,856. Mechanical stokers 
and superheaters have been fixed to the remaining five marine boilers. 
Two 500 kw. motor generators (supplied by the General Electric Co.) 
were put into commission on Jan. 1, 1914, when a supply of e.h.t. current 
was given to Belgrave No. 3 Mill. 


Stalybridge, Hyde, Mossley and Dukinfleld. — The accounts of the 
Tramways and Electricity Board for the year ended March 31, 1914, 
show capital expenditure on tramways of £279,778, of which £63,817 
has been redeemed. 

The revenue of the tramways depart ment was £40,625 (compared with 
£35,638 in the previous year), working expenses were £30,843 (£28,884), 
Accident and workmen’s compensation required £728 (£1,141), interest 
and bank charges £7,815 (£8,244), sinking fund £7,527 (£7,308), and 
reserve and renewals fund £311 (£327), the net result being a deficit of 
£5,870 (£9,124). Average total revenue per car-mile was 8-426d. 
(7-880d.), and working expenses, including power, were 6:396d. (6-385d.) 
Passengers carried were 9,900,591 (8.896,836), car-miles run. 1,157,163 
(1,085,545), and units used for traction 1,793,157 (1,719,696), and for 
other purposes 40,009 (41,503). 

The capital spent on the electricity department is £293,111, of which 
£59,833 has been redeemed. Revenue was £53,728 (against £45,579), 
working expenses were £27,399 (£28,961), leaving gross profit £26,329 
(£16,618). Interest and bank charges were £8,772 (£8,069), sinking 
fund required £9,094 (£7,432), and £205 (£205) was placed to reserve, 
the net surplus being £8,257 (£912). Works cost per unit sold was 
0-262d. (0-333d.), and total cost, exclusive of capital charges, 0:311«d. 


(0:385d.) Interest, sinking fund, &c.. were 0-206d. (0-208d.) Average 
revenue was 0-606d. (0-601d.) Units generated were — 24,598,200 


(20,578,125), sold to private consumers 19,355,053 (17.049,939) and for 
tramways 1,833,166 (1,761,199) ; total 21,189,119 (against 18,81 1,138). 


COMPANIES' MEETINGS AND REPORTS. 


—— i 

CHATHAM & DISTRICT LIGHT RAILWAYS CO.—The directors! report 
for the half-year ended June 30 states that revenue was £23,548. 7s. 5d. 
and expenses £13,755, 11s. 3d., leaving £9,792. 16s. 2d.  Deducting rent 
of Rochester Corporation lines £1,871. 16s. and interest accounts 
£1,442. Os. 3d., leav.s £6,478. 19s. 11d., added to £819. 10s. 5d. brought 
forward. It is recommended to apply £2,940 to payment of preference 
dividend at the rate of 5 per cent. for the half year and £1,590 as ordinary 
dividend at the rate of 3 per cent. for the half year, earrving £2,768. 10s. 4d. 
to new revenue account. Traffic reccipts show an increase of £501 and 
expenses an increease of £688, compared with the corresponding half 
of 1913. A further £2,000 debentures were purchased and redeemed on 
June 30. Three additional cars are being put into service. 

CITY OF CARLISLE ELECTRIC TRAMWAYS CO. (iTD.)—The directors’ 
report for 1913 states that the total revenue wrs £9,922, and, after pro- 
viding for debenture and Joan interest and writing £529 off suspense 
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account, there was a credit balance of £33, compared with a debit balance 
of £665 brought forward. 

JANDUS ARC LAMP & ELECTRIC CO. (LTD.)—-The report ‘of the 
directors, presented at the meeting last week, states that the board re- 
commend a dividend for the past year of 15 per cent., £2,618 being carried 
forward. . During the year the company placed on the market an im- 
proved form of winch fitted with a patent safety brake, and designs are in 
hand for a complete range of lifting gear capable of dealing with heavy 
weights. Appliances embodying the safety brake have been purchased 
by the Admiralty, many of the largest railway companies,municipal 
corporations and engineering worka. 

LANARKSHIRE TRAMWAYS CO.—The directors’ report for the half-year 
ended June 30 states that the revenue was £50,595. 5s. and expenses 
£32,050. 10s. 5d., leaving £17,944. 14s. 7d., fram which are deducted con- 
tributions to local authorities £1,432. 17s, 3d., interests accounts 
£2,567. 8s. Id., the balance being £4,000. 5s. 4d., to which is added 
balance forward from Dec. 31 £1,990. 16s. 2d. £10,290 is required for 
dividend at the rate of 6 per cent. for the half-year on the share capital, 
carrying £5,645. 5s. 5d. to revenue new account. The revenue shows an 
increase of £7,145 and expenses an increase of £7,995. 

METROPOLITAN RAILWAY CO.—The half-yearly report states that 
including the receipts and expenditure of the Great Northern & City Line 
there is an increase in gross receipts of £42,452, and an increase in ex- 
penses, including debenture interest and other fixed charges, of £41,700. 
The payment of 14 per cent. per annum on the ordinary stock (the same 
as last year). after making the same provision for depreciation, &c., and 
carrying à similar balance forward, is recommended. ‘The balance for 
the half-year, including the sum brought forward, available for payment 
of an interim dividend on the surplus lands stock, is £39,000 ; the interim 
dividend at the rate of 2$ per cent. (same as last year) absorbs about 
£30,000, leaving £3,000 to be carried forward. 

UNDERGROUND ELECTRIC RAILWAYS '20 .0P LONDON. —This company 
has now, with the sanction of the Court, become a share and securities 
holding company. ‘The revenue receipts for the first six months of the 
current year, after paying or providing for revenue outgoings, justify the 
distribution of about £60,000 by way of interim dividend on the shares, 
but the board have decided to defer the question of the payment of a 
dividend until the next annual meeting. Interest on the 6 per cent. first 
cumulative income debenture stock will be paid on Sept. 1, less tax, as will 
coupon No. 13 6 per cent. income bonds. E- 

YORKSHIRE ELECTRIC FOWER CO.— The report of the directors for the 
half-year ending June 30 states that there has been an increase in the 
revenue from the sale of electricity during that period. Net profit (after 
payment of mortgage interest) for the half-year was £10,414. 5s., 
compared with £6,971, 18s. 9d. and £3,349. 2s. 8d. for the corresponding 
ha!f-years of 1913 and 1912. Including the sum of £4,188. 2s. 5d. brought 
from 1913, there is à balance of £14,002. 7s. 5d., from which has to be set 
aside £2,250 for bonus on repayment of the second mortgages (£45,000) 
leaving £12,352. 78. 5d. The directors have decided to declare an interim 
dividend to ordinary shareholders for the half-year at the rate of 2 per 
cent. per annum which, with preference dividend at the rate of 6 per cent. 
per annum, willabsorb £6,944. 7s. 5d.. and leave £5,408 to carry forward. 
The company has now completed arrangements for the supply of elec- 
tricity in the eastern portion of its area, and since July 9 has been giving a 
supplv in Goole for railway, dock and general purposes in addition to a 
supply to the Goole undertaking of the Distribution Co, The 
second turbine (3.000 kw.) in the Waste Heat station at Barngh has been 
put on load. Mains are being laid in Ardsley, Wombwell and Wors- 
borough, and an agreement has been entered into with the Distribution 
Co. for supply in. Birstall, Greetland and Rothwell, where mains are 
already laid. Applications have been made by holders of second 
mortgages for £35,405 of the issue of preference shares in exchange for 
their holdings and the bonus payable thereon, and in addition £19,265 
of these shares have been applied for, making a total of £54,670 taken up 
since the beginning of the year. Of the authorised. preference capital — 
(£200,000) £184,575 has been taken up. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


NEW COMPANIES, 


ALUMINIUM FOIL CO. (LTD.) (137,133.)—Reg. July 23, capital £5.000 
in £1 shares, to carry on business of rollers and workers of aluminium and 
other metals, electricians, electrical engineers, &e. Private company. 
First directors: K. M. Clark, E. C. Gates and H. J. Jack (managing 
director) Reg. office : 52, Coleman-street, London, E.C. 

BACHELET LEVITATED RAILWAY BYND. (LTD.) (136,897.) —Reg. 
July 9, capital £50,000 in £1 shares, to carry on the business indicated 
by the title, and to adopt an agreement with Emile Bachelet, Private 
company, Reg. oflice: Trafalgar House, 11, Waterloo. place, London, S.W. 
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CLOUDSLEY ENGINE CO. (LTD) (137,077.)—Reg. July 20, capital I. T. C. (LTD).—In return to Feb. 10, capital is £10.000 in £1 shares, 
£15,000 in £1 shares, to carry on business of manufacturers of and dealers | Al shares taken up and £10,000 paid. Mortgages and charges: £1,000. 
in combustion engines and other machinery, mechanical, electrical and TRAPFORD POWER & L'GHT SUPPLY CO. (LTD.)—C'apital in return to 
general engineers, and to adopt an agreement with Duckham & Cloudsley |. rf 14 is £80,920 in £1 shares (23,120 preference and 57,800 ordinary). 
(Ltd.) Private company. First directors to be appointed by Duckham [vi shaves taken up. £80,920 paid. Mortgages and charges: £60,500. 


& Cloudsley (Ltd.) 

ECONOMIC ELECTRIC (LTD.) (136,987.)—Reg. July 14, capital £10,000 MORTGAGES AND CHARGES. 
in £1 shares, to take over the business of merchants, manufacturers and ST. AUSTELL & DISTRICT ELECTRIC LIGHTING & POWER CO. ( LTD./,— 
warehousemen of electric and other goods carried on as the Economie | Agreement dated June 30, 1914, extending time for payment of first and 
Klecrtie Co. Private company. First directors are A. Holt and others | second debentures each for £2,000 and increasing rate of interest upon 
to be appointed by the shareholders. Reg. office: 64, London-road, | the former, charged on the company’s undertaking and property, presant 
Twickenham. and future, including uncalled capital Holders: First debenture 

ELECTRO MAGNETO MOTORS (LTD.) (137,168.)—Reg. July 24, capital | holders. | 
£10.000 in Is. shares, to carry on the business indicated by the title. 
Private company. Reg. office: Crosby-buildings, Crosby-square, Lon- 
don, B.C. 

GRANVILLE, BURGESS & CO. (LTD.) (137,054.)—Reg. July 17, capital 
£500 in £1 shares, to carry on the business of electricians, mechanical 
engineers and manufacturers, generators of and dealers in electricity, &c. 
Private company. 

HEALTH HUMIDIFIER CO. (BLACKBURN) (LTD.) (137.173.) —Reyg. July 
24, capital £2,000 in £1 shares, to take over business of engineers and 
patented p-ocess manufacturers carried on at Blackburn, as Thomas 
Forrest Smith, to acquire from T. F. Smith, W. Scales and F. Scales all 
their respective interests in Patent No. 13,624 of 1912, and to carry on 
business of suppliers of light, heat and power, electrical, mechanical and 
general engincers, &e. Privato company. First directors: T. F. Smith, 
W. Scales and F. Seales. Reg. office: Central Works, Eagle-court, 
Darwen-street, Blaekburn. 

HORRABRIDGE & DISTRICT ELECTRIC SUPPLY CO. (LTD.) (136.863.)— 
Reg. July 7. capital £2,000 in 10s. shares, to carry on the business 
indicated by the title. First directors are W. G. Broad, A. H. Hanns, 
G. Harris, H. H. Netherton, J. B. Sargent, C. Tregilius and J. Tucker. 
Reg. office: 12, Station-road, Horrabridge, Devon. 

INTERNATIONAL GENERAL ARTIFICIAL COAL & FUEL CO. (LTD.)— 
(136,881.)—Reg. July 8, capital £100,000 in £20 shares, to carry on the 
business indicated by the title, and that of manufacturers of chemical 
and clectrochemical products, &e. Reg. office: 117, Leadenhall-street, 
London, B.C. 

MORRIS, WARDEN & CO. (LTD.)—Reg. in Edinburgh on July 16, 
capital £6,000 in £1 shares, to acquire and carry on the business of Morris, 
Warden & Co., engineers, manufacturers of and dealers in electrical and 
engineering appliances, &c. First directors (to be not less than two nor 
more than six) are W. C. Warden, A. B. Morris, E. G. Tidd and K. W. 
Warden. 

F. PARKS (LTD.) (137.096.\— Reg. July 21, capital £10,000 in £1 shares, 
to carry on business of manufacturers, importers and exporters of and 
dealers in lamps and Jampshades for electric and other lamps, electric and 
other fittings, lamp stands, &c., and to adopt an agreement with F. G. 
Parks. Private company. F. G. Parks is first director, 

‘SELF-PROTECTOR (LTD.) (137,155.)—Reg. July 23, capital £5.000 in 
4.500 £1 shares and 4,000 ordinary shares of 2s, 6d, each, to acquire from 
A. Jónekheere certain existing inventions relating to electromagnetic 
apparatus and cable connections for burglar alarms and like systems, &c. 
Private company. First directors: R. W. Wright. A. E. Brown and 
A. Jonckheere. Reg. office : 9-10. King-street, London, E.C. 


CITY NOTES. 


emnyama 


MEMORANDA (July 30).—Bank rate 4 per cent. (July 5^, 1914). 
Price of silver, 24d. per oz. Consols 701—711 for money and fer 
account, Consols Pay Day, Aug, 0. Stock and Shares Continuation 
Days, Aug. ll and 25. Ticket Days, Aug. 12 and 26. Pay Days, 
Aus. 13 and 27. Mining Shares Carry Over Days, Aug. 10 and 24. 


BLACKPOOL & PLEETWOOD TRAMROAD CO.—An interim dividend a 
the rate of 4 per cent. has been declared. 

BRAZILIAN TRACTION LIGHT & FOWER CO. (LTD.)—The directors have 
declared a dividend of 1} per cent. on the ordinary capital stock. 

BRISTOL TRAMWAYS & CARRIAGE CO. (LTD.)—An interim dividend at 
the rate of 4 per cent. for the half-year ended June 30 has been declared. 

BRITISH COLUMBIA ELECTRIC RAILWAY CO. (LTD.)—The directors 
have declared a dividend at the rate of 5 per cent, per annum on the 5 pe? 
cent. preferred ordinary stock for the half-year to June 30, together with 


an additional dividend at the rate of 1 per cent. per annum for the same 
period. 


BRUSH ELECTRICAL ENGINEERING CO. (LIMITED AND REDUCED).—4 
petition for confirming a resolution reducing the capital of this company 
f rom £489,512 to £253,780 will be heard by Mr. Justice Neville on Oct. Wi. 

CHELSEA ELECTRICITY SUPPLY CO. (LTD.)—An interim dividend at 
the rate of 4 per cent. (2s. per share) less tax, on the ordinary shares for 
the half year has been declared. 

CITY OF BUENOS AYRES TRAMWAYS CO. (1904) (LTD.)—4A dividend of 
ls. 3d. per share (at the rate of 5 pec cent. per annum), less tax, for th: 
three months to June 30 has been declared. 

CITY OP LONDON ELECTRIC LIGHTING CO. (LTD.)—The directors have 
resolved to declare the following dividends on account of the distribution 
for the year ending December 31, 1914 : On the preference shares, (js. per 


share; on the ordinary shares, 6s. per share, both subject to tax, payable 
September 14 next. 


COMPANIES STRUCK OFF THE REGISTER.—The following companies 
were struck off the register of joint stock companies on July 17: Bombay 
Hydro- Electric Synd., Imeson, Finch & Co., Pearson Fire Alarm. 

COUNTY OF LONDON ELECTRIC SUPPLY CO. (LTD.)—.\n interim 
ordinary dividend for the half-year to June 30 at the rate of à per cent. 
less tax, has been declared. The transfer books and register of members 
will be closed from Sept. 1 to 14 inclusive preparatory to payment of 
interim dividends on preference and ordinary shares. 

EAST LONDON RAILWAY.—The coaching and goods traffi? receipts o: 
this railway, as rendered by the Railway Clearing House, for May. 1914, 
were £3.815 (compared with £3,670 for May, 1913). Total receipts for 
April and May were £7,677 (compared with £7,038 in April and May, 
(1913). 

ELECTRIC SUPPLY CO. OF VICTORIA (LTD.)—This company's tramway 
and lighting receipts for the three months ended March 31 were £22,818, 
and expenses were £14.083. . 

MADRAS ELECTRIC TRAMWAYS (1924) (LTD.)—This company's trafti? 
receipts for the fortnight ended July 15 were R. 32,189 (increase R. 3,631). 
Agsregate from Jan. 1. R.377,858 (increase R.30,201). 

MARCONI INTERNATIONAL MARINE COMMUNICATION CO. (LTD.)—3 
final dividend for the year 1913 of 5 per cent. (1s. per share), less tax 
(coupon No. 5), is announced, 

MATHER & PLATT (LTD.)—<An interim dividend on the ordinary 
shares of 5 per cent. (tax free) for the half-vear ended June 30, 1914 (at 
the rate of 10 per cent. per annum) has bean declared. 

NORTHAMPTON ELECTRIC LIGHT & POWER CO. (LTD.)—Interim 
dividends at the rate of 5 per cent. on th» ordinary and preference shared. 
have been declare. 

PAISLEY DISTRICT TRAMWAYS CO. (LTD.)— An interim dividend at the 
rate of 5 per cent. per annum on the 5 per cent. cumulative preferenze 
shares for the half-year to June 30 has been declared. 

READING ELECTRIC SUPPLY CO. (LTD.)—‘'ol. J. E. Broadbent, C-B.. 
R.E.. has been appointed a director of this company in place of the lat? 
Mr. H. Collins, 

VICKERS (LTD.)—For the half-vear ended June 30 an interim dividend 
of Is. per share (tax free) has been declared on the ordinary shares, M- 
cluding the 1,110,000 recently issued, and on which £1 has been paid. 

WESTMINSTER ELECTRIC SUPPLY CORPN.— An interim dividendon the 
ordinary shares for the half-year ended Junc 30 at the rate of 10 pez cent. 
per annum, less tax (the same rate as last year), has been declared. 


STATUTORY RETURNS. 


ANCHOR CABLE CO. (LTD.)—-Return dated May 28, 1914, shows capital 
£250,000 in £10 shares. 6.500 shares taken up, £10 per share called up 
on 6,100. £61,000 paid, £4.000 considered as paid on 400 shares. Mort- 
gages and charges : £50,000. 


BIREDALE DISTRICT ELECTRIC SUPPLY CO. (LTD.)—Return dated 
April 28, 1914, shows capital £50.000 in £5 shares. 9,200. shares. taken 
up. £5 per share called up on 6.000 and £2 per share on 3,200 shares. 
£36,400 paid. Mortgages and charges : £3,000. 

EASTERN & SOUTH AFRICAN TELEGRAPH CO. (LTD.)— Th" capitalin 


return to May 27 is £600,000 in £10 shares. All shares taken up and paid 
for in full. Mortgages and charges nil. 


ELECTRIC SUPPLY CORPN. (LTD.)—(Capital in return to June 3 is 
P250,000 in £5 shares. — 42,000 shares taken up. £175,600 paid. £35,000 
credited as paid. Mortgages and charges, £154,914. 


ELECTRICAL CO. (LTD.|— According to return to April 20 capital is 
£100,000 in £5 shares ; all shares taken up. £2. 02s. 6d. per share called 
up on 17.000 and £2 per share on 3.000. £50,625 paid. £9,000 (£3 per 
share) considered as paid on 3,000. Mortgages and charges, nil. 


ELECTROMOTORS (LTD.)—Return to May 28. gives capital as £50,000 
in £l shares. 42,370 shares taken up, £42,370 paid. a 
charges nil. 

EVERETT, EDGCUMBE & CO. (LTD.}—In return to July 1 capital is 
£25,060 in £l shares (5,000 6 per cent. cumulative preference, 19.997 
ordinary and 3 "A7).. 3,300 preference, 18,643. ordinary and 3 SAT 
shares taken up. £1 per share called up on 2,500 scene od 
ordinary and PAL? £11,096 paid. £10,550 considered as paid on 800 
preference, 10,045 ordinary and 2 A.” Mortgages and charges, £1,600 

GENERAL ELECTRIC TRAMWAYS CO. (LTD,)—Accordine to return to 
March 23, capital is £50,000 in £I shares. 18,500 shares t 
£18,500 paid, Mortgages and charges, £11,000, 
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uli METAL PRICES. 
ELECTRICAL COMPANIES' SHARE LIST 
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NOTES. 
——9——— 
Engineers and the War. 

IN the terrible crisis that has been forced upon this 
country so suddenly, there is no doubt that the work of the 
Engineer will be supremely important. We need scarcely 
remark that the battleship of the present day is one huge 
piece of engineering, and in many ways throughout the 
services, military as well as naval, engineering skill will be 
brought to the test. It is certain, therefore, that the 
engineers in Government employ will have a severe strain 
thrown upon them by the present crisis, and for this reason 
we welcome the suggestion which has been made by an 
engineer, in a letter addressed to the Institution of Electrical 
Engineers, that the Institution should open a register for 
enrolling members who are able and willing to take tempo- 
rary Government service, and that such a register should be 
placed at the disposal of the Government. This is an 
excellent idea. We would, in fact, go further and suggest 
that the Institution of Electrical Engineers should approach 


: the Institution of Mechanical Engineers with a view to Joint | 


action, as there is no doubt that mechanical en gineers will be 
required quite as much as electrical engineers. The strain 
thrown upon Government Departments in a crisis like the 
présent is enormous, and it is the duty of all citizens, who 
are In any way able, to give assistance, and to do so willingly, 
even if it be at the cost of personal hardship. 


Cathode Ray Lamps. 
: Many years ago, in the search for higher efficiencies: 
investigators turned their attention to lamps in which metal 


eee 


was heated by the impact of cathode rays. Interesting 
results were obtained ; but the fact that high voltages were 
necessary proved an insuperable obstacle to commercial 
success. Since then the idea of such lamps has rather been 
lost to sight. In another column, however, we publish an 
account of experiments by Dr. H. GREINACHER, who suggests 
that it may be possible to work in this direction with lower 
voltages, provided the vacuum is suitable. The Edison 
effect, for instance, is a familiar example of such a dis- 
charge, though it does not give us just what we want. If, 
however, we join the bulbs of two glow lamps by means of a 
glass tube, the bulbs being suitably exhausted, and then 


| pass a discharge from an induction coil between the two 


filaments, it is found that the filament connected to the 
negative pole soon begins to glow, and if the interrupter is 


| sufficiently rapid the filament glows strongly. 


ne fae 


SUCH a method of using carbon lamps is not very practical, 


| because carbon is soon deposited upon the glass. But if, 
| instead of carbon filaments, two small Nernst rods, such as 


are used in Nernst lamps, are employed, and an alternating 
pressure of 1,000 volts is applied, a faint discharge passes ; 
and, in a few seconds, as the rods become conducting, they 
proceed to glow and give a reasonably efficient light. For 
example, the author mentions having obtained approxi- 
mately 50 c.p. with 90 watts. Of course, even with a pressure 
of only 1,000 volts, we are faced with the old difficulty that 
such a pressure is not one that is commercially in use, or 
that could ever be applied in houses except by means of 
individual transformers. Consequently it would be neces- 
sary to obtain an extremely high efficiency to compensate 
for this complication and to compete against the present 
metal filament lamp. The author, however, is of opinion 
that this pressure may be considerably reduced if helium, 
or some other gas, is used in the bulbs. This idea, no doubt, 
raises certain possibilities, but it cannot be said that the 
lamp has reached anything like the commercial stage. 
Nevertheless, the experiments described are distinctly 


| interesting, and thev may conceivably lead to results of 


practical value. 


———M——— 


The City of London Electric Lighting Co. 

IT is well known that the City of London Electric Lighting 
Co. is one of those London electric supply companies which 
find themselves in the unfortunate position that they are 
not merely subject to compulsory purchase in 1931, but also 
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liable to purchase before that date. In the case of this 
company, the Corporation of the City of London have certain 
rights of purchase, provided they avail themselves of their 
option at certain dates. One of these dates is the 18th 
inst. and any time within six months of that date. In 
1912, however, the Streets Committee reported against the 
exercise of this right, and expressed the opinion that the 
right would again arise in 1924. As illustrating the un- 
certainty that arises from legal documents, it is interesting 
to note that there is considerable doubt whether this is 
really the case. The directors have submitted the question 
to Counsel, and three opinions have been given to the effect 
that the Corporation's right to purchase will lapse alto gether 
after February, 1915. For the sake of the Electric Lighting 
Company we hope this may prove to be the case, for there 
is nothing more disturbing to such companies than the 
possibility of compulsorv purchase at short intervals. 


65,000 cars, which had an approximate total weight of 1,000,000 
tons. Practically all these cars were transferred from 
floats, and since the control of the electric locomotive is more 
sensitive than the control of the steam locomotive this 1s a 
feature that appeals strongly to the drivers. All this enor- 
mous tonnage is handled within the corporate limits of New 


York City, where the elimination of smoke is greatly appreci- 
ated. 


Measurement of High Frequency Alternating Currents.— 
The results of some important investigations at the National 
Physical Laboratory on the measurement of high-frequency 
alternating currents, such as are used in wireless working, were 
given in a Paper before the Royal Society recently by Messrs. 
A. Campbell and D. W. Dye. As the accurate measurement 
of currents larger than 1 ampere at high frequencies had pre- 
sented considerable difficulty, the authors investigated the 
accuracy obtainable in the use of air-core current transformers 
(suggested by Mr. T. L. Eckersley). It was found that, with 
proper design, such transformers allowed of the measurement 
of currents up to 50 amperes or higher, at frequencies from 
50,000 up to 2,000,000 per second, with an accuracy of 1 or2 parts 
in 1,000. Over the same range of frequency it was also found 
that iron-cored transformers could easily be designed so as to 
give very accurate results. As an auxiliary standard for 
measuring high-frequency currents of about 1 to 5 amperes à 
thermal ammeter was used, consisting of a heated wire and 
thermopile both immersed in oil, the pile being connected to a 
low-resistance galvanometer. With this instrument a scale 
almost exactly proportional to the current (and not to its square 
as might be expected) could be obtained. 


Electric Wrecking Crane.—An interesting description of a 
100-ton electric wrecking crane for the New York Central & 
Hudson River Railway is given in a recent issue of " Engi- 
neering News." The crane has been especially designed for 
underground clearances and conditions, thus handicapping the 
designers to a considerable extent. The car body is 67 ft. long, 
with a wheel base of 51 ft. and a completely independent 
100-ton erane is mounted at each end. Air brakes are pro- 
vided as well as a hand-brake wheel at each end. The cranes 
are each controlled from a cab at their respective ends, but the 


———— unà» o —————— —————— 


Submarine Telegraph Cables in War-Time.— There is no 
truth whatever in the statement published, via New York, that 
the cables of the Commercial Cable Co., which put in at the 
Azores, have been cut. Our information is that the Com- 
mercial Company's and all other privately-owned cables are 
working as usual. The facts of the matter are that the two 
cables belonging to the Deutsch-Atlantische Telegraphengesell- 
schaft of Cologne, which land at Horta, Fayal, Azores, have been 
cut, and communication over these lines is at present interrupted. 


Gell Perforating Work in Australia.—The followin g interest- 


ing particuars of Gell work are given by a correspondent in the 
Post Office Electrical Engineers’ Journal ” 


On December 24, 1913 (Christmas Eve), the remarkable total of 1,062 
messages was perforated in 8} hours by a Perth telegraphist, Mr. Archi- 


bald Cruikshank. It will be seen that the average throughout the day 
works out at nearly 129 messages per h 


our. Whether this number con- 
stitutes a world record for Gell work or not I cannot say, but it will be 
interesting to know whether such a total has ever been reached before by 
a telegraphist during the course of a sin ; 


. 
— 
. 


En propulsion is controlled from either end. Six principal motors 
g gle day’s work. Even allowing it | yane as 
for the fact that the messages were chietly of the short Christmas greeting TAS S total of 1,100 i ri Are used for E o 
type, the performance i: kably fi follows : 

vpe, pe nce is a remarkably fine one. 


Curiously enough, the 
same gentleman holds the previous Western Australian record, having 
Gell- perforated 981 messages in eight hours on Christmas Eve, 1912—an 
average of 122-6 per hour. As an indication of the heavy Christmas 
pressure experienced in the A f 


ustralian telegraph service, it may be stated 
that on the day upon which the above total was reached the telegraph 
traffic between Perth and Adelaide (1,804 miles with three repeaters in 
circuit) was as follows: 4,204 messages were transmitted from Perth to 
Adelaide, and 3,129 me 


e, and ssages from Adelaide to Perth. Three circuits 
were utilised in all, one 


of which was equipped with Wheatstone, the 
other two being hand-worked duplex circuits. 

Electric Shunting Locomotives.—Some interesting par- 
ticulars are given in a recent issue of the “ Electric Railway 
Journal." concerning the performance of the electric shunting 
locomotives on the New York, New Haven & Hartford Rail- 
way. There are three principal goods yards on the New Haven 
system containing about 83 miles of single track, and al] shunt- 
ing is carried out by Westinghouse single-phase locomotives. 
Up to the present not a single feature has developed in which 
the electric locomotive is not superior to the steam locomotive 
In shunting service. Six electric locomotives do the work of 
approximately twice the number of steam locomotives formerly 
used. Eight electric locomotives are sufficient for practically 
all the shunting work between Stamford and Harlem River 
station. These are kept in service 24 hours a day, each makin 
on an average approximately 140 miles in 24 hours with TRAC 
eight-hour crew shifts. The electric locomotives handling 
the work between Westchester vard and Harlem River for 7 
given month made 38.000 locomotive miles and consumed 
approximately 896.000 kw.-hours at the locomotive During 
this same period the six locomotives handled approximately 


four of 200 H.P. each for propelling, and two of 
150 H.P. each for hoisting and for operating the machinery. 
The propelling motors are direct connected to the axles of the 
compound trucks, two at each end of the car. They are cap- 
able of operating safely on fluctuations of line voltage between 
300 and 750 volts direct current. For intermittent and emer- 
gency service, as might be required with the third rail out of 
commission or when suitable cable connections could not be 
made with a feeder line, there is installed on the crane a high- 
capacity storage battery. This has 230 cells, giving 75 am- 
peres for eight hours and discharging with a maximum rate of 
350 amperes in two hours. In the case of a wreck the crane 
would, if possible, lift the whole of the damaged equipment 
clear of the track, and then back away with it. If this was 
not possible a special truck would be placed underneath, and 
the crane would then drag the whole load away. The opere 
tion of hoisting is performed through a train of i 
gearing. There is a brake of sufficient capacity to hold the 
maximum load in any position or to lower it at a low speed. ns 
combination clutch and brake is provided for quick jp 
ofthe block. In addition, there is a ratchet and pawl of els 
strength to hold the maximum load when the clutch 1s ds 
gaged and the winch heads are in operation. Dod 
heads, whieh are on either side of the crane, are Oro ie 
capacity, and are independent in operation of all uid 
nisms. The auxiliary hoist is arranged to operate at t hee 
radius as the main block or at different points on the i 
The boom hoist or radius-varying mechanism may be RT a 
with the maximum load. The crane is guaranteed to 
80-ton rolling load at 25 miles per hour on the level. 
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Royal Engineers (T.F.)—Sir Oliver J. Lodge has relinquished 
the Honorary Colonelcy of the Southern Command Signal Com- 


panies, Royal Engineers (T.F.) 


The War and Voluntary Service by Engineers.—Having 
regard to the extent and importance of military and naval 
services involving electrical and mechanical engineering, and 
to the present state of public affairs, an engineer has written 
to the Secretary of the Institution of Electrical Engineers 
suggesting that the Institution should open a register of mem- 
bers able and willing to take temporary Government service, 
and put that register at the disposal of the Government. The 
following is a suggested statement of particulars which should 
be on the register : 

TEMPORARY GOVERNMENT SERVICE. MECHANICAL 
AND ELECTRICAL ENGINEERS. 
OFFER, WITH PERSONAL AND PROFESSIONAL PARTICULARS, 

I, , am able and 
willing to entertain proposals for temporary service under H.M.'s 
Government, in services involving engineering duties. 

(SI UP) reso eeepc eta E T didam S Ln dA M LEE 
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Practical experience «oro sie eset eer ROLES ERe OBEN A CRANE SEE EC PROVA 
Military, Naval or Marine experience and status................... 
Experience in control of men..................... eese 


Languages ced 
Services offered for...........ccccccceccoccccecccececccecccuccceecesceusencs 


City and Guilds of London Institute.— The report of the 
Council to the members of this Institute for the year 1913 
has now been issued, this being the thirty-fourth annual report 
since the incorporation of the Institute. Since the publication 
of the last report the changes which have recently been taking 
place in the control of the Central Technical College have been 
completed, and the college is now a fully constituted school of 
the University. This, the report states, has been a distinct 
advantage to the students in enabling them to obtain an engi- 
neering degree as internal students of the University. The 
Council venture to think that the arrangement has also been 
to the advantage of the University. The report of the Royal 
Commission on University Education in London is referred to, 
and some remarks of the President of the Board of Education, 
made in the course of an address delivered to the students on 
the occasion of the annual prize distribution at the Mansion 
House, are given at some length. The questions raised by the 
President in regard to the future conduct of the University 
are now being considered by the Chairman's Committee of the 
Institute. At the close of the 1913 session the chemical de- 
partment of the Central Technical College was closed, the whole 
of the chemical work at the Imperial College now being centred 
at the Royal College of Science. In this connection the report 
refers to the valuable services of Prof. H. E. Armstrong, 
F.R.S., who had been professor of chemistry in the college 
since 1885. As regards the Finsbury Technical College, there 
has been during the year a gradual development of a third- 
year course in engineering. This course has been devoted 
specially to subjects usually included under the head of civil 
engineering. Initially, it was added to the curriculum as an 
experiment, and as a result of the year's work the Institute 
has been encouraged to continue it and place it on a permanent 
basis. The course was primarily intended for students who 
had gone through a two years’ course of mechanical engi- 
neering at the college or who possessed other qualifications, 
either from a university or from the Institution of Civil Engi- 
neers. It is now proposed to institute a corresponding course 
for electrical engineering students. In the department of 
technology a slight falling off is noticed during the year in the 
number examined. The whole of this number is more than 


121 
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accounted for by the drop in the entries for telephony and tele- 
graphy, a state of things which is ascribed to the recent feeling 


of unrest among certain classes of postal employés. Candidates 


to the number of 607 presented themselves last year for the 
examination in magnetism and electricity, of whom 118 quali- 
fied for first-class certificates and 220 passed in the second 
division. Included as appendixes to the report of the Council 
are the annual reports of the Dean of the City and Guilds 
Engineering College, of the Principal of the City and Guilds 
Technical College, Finsbury, and of the Superintendent of the 
Department of Technology. 


Operating Costs of Electric Emergency Vehicles.—The 
* Electric Railway Journal" published recently some inter- 
esting figures relating to an electric vehicle used for emergency 
line repairs by a large city company in the United States. The 
total mileage during the year amounts to 5,607, and the energy 
consumption to 5,865 kw.-hour, making the average for the 
vear 1:046 kw.-hour per car-mile. As the weight of the vehicle 
fully loaded is 48 tons, this works out to an average consump- 
tion of power equal to 0-2265 kw.-hours per ton-mile. In the 
column headed “ Cost of labour and material " is included all 
expense for maintenance and repairs. In the entire year this 
amounted to £18.10, making the cost per mile, excluding the 
cost of power. 0-807d. In comparing the energy used with 
this automobile and some of the others it must be remembered 
that the service was confined to a city in which most of the 
streets were well paved and in which there are very few steep 
gradients. The average daily run was only about 15 to 16 
miles, but on many days the vehicle travelled twice that dis- 
tance. Longer runs could have. been accomplished easily 
without fully discharging the batteries. 
as regards both energy per mile and cost of repairs and sup- 
plies, was in March last. This was due to the heavy snow- 


storms which were then encountered. These storms not only - 


called for much more energy, but also required such hard work 
from the motors that many of the commutator leads came 
unsoldered and had to be repaired. In conclusion, it may be 
said that the company owning the waggon was so pleased with 
its performance that another one has been ordered for emer- 
gency service. Still another electric waggon has been ordered 
by another department to take the place of a worn-out petrol 


automobile. 
Operating Costs of Electric Line Waggon. 


| Cost of 

Month. Year. Mileage. Kw.-hr. E oaa 

| | pe ". material.. 
May Terere 1913 , 637 550 | 0-863 | £1.26 
JH aeran orbe es 1913 535 552 1032 | 0:32 
DUAE. | 1913 433 438 1011 . 0-00 
August ......ccccceeeceeeeee 1913 510 546 1-069 | 0-59 
September ................ 1913 | 392 385 | 0-982 | 0-12 
October ........... eee 1913 425 420 0-988 , 0-31 
November..................- 1913 , 438 | 442 1-008 | 3-10 
December .................. 1913 | 421 464 1-401 | 3-61 
January ..........eeeees 1914 450 | 521 1159 | 177 
February .............. 1914 521 558 1070 | 1-39 
Match. esce cetero tacts 1914 ' 435 , 556 1278 539 
Aral oe aarin 1914 | 410 , 443 1080 0-2 


Radiotelegraphic Investigation and the Solar Eclipse.— 
We have received from the Committee for Radiotelegraphic 
Investigation of the British Association a circular dealing with 
the work which is to be undertaken on the occasion of the total 
solar eclipse on August 21st. Five high-power wireless tele- 
graph stations in Europe will each make a series of special 
emissions, to provide facilities for the observation of strays and 
for the measurement of the strength of signals. The stations 
in question will be those at St. Petersburg, Bobrouisk, Nord- 
deich, Paris and Nauen, a different wave-length being used in 
each case in order to investigate the effects produced. thereby 
and to prevent interference. "The second of these stations will 
be situated within and the first to the east of the path of the 
umbra, the other stations being all to the west. The emissions 
will be divided into two parts—normal emissions and " Emis- 
sions for the British Association by St. Petersburg." Full 


Fhe. worst showing, 
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details of the character of these signals and time tables are given 
in the programme. The stations will send their signals 
promptly at the times indicated in the time tables, and a 
system of characteristic letters has been adopted for all sending 
stations in order to indieate the time clearly. The normal 
emissions of the five stations will be received and measured 
with the highest degree of accuracy obtainable by as large a 
number of receiving stations as possible. The greatest 
freedom will be allowed to these stations both in the choice of 
the method of measuring and of the emissions to be observed. 
Observers making records under the auspices of the British 
Association are, however, requested to choose and confine 
their attention to one sending station only, and on account of 
the importance attached to the effects produced on signals 
sent to a great distance through the shadow, it is specially 
recommended that, wherever possible, observers should give 
preference to the St. Petersburg signals. The complete pro- 
gramme will be carried out by all the stations on the day before 
the eclipse and by St. Petersburg on the day after, while, to 
permit of preliminary adjusting of chronometers, each sending 
station will send special signals during the two days preceding 
the eclipse. It is requested that experimentalists in wireless 
telegraphy, possessing such apparatus as will enable them to 
make accurate measurements of the kind indicated, will com- 
municate with Mr. W. Duddell, F.R.S., 56, Victoria-street, 
London, S.W., while prospective observers willing to make 
observations of strays should send an intimation to that effect 
to the Honorary Secretary, British Association Radiotele- 
graphic Committee, 88, Gower-street, London, W.C. They 
should also state the names of those of the five sending stations 
to which it would be most convenient for them to work. 

Owing to pressure on our space we were compelled to hold 
over this note last week. Since then the march of events has 
been so rapid that all radiotelegraphic stations have either 
been dismantled or taken over by the Government, and so the 


arrangements outlined above will unfortunately have little 
but historic interest. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Mr. B. E. G. Mittell contributes an article on “ The Rating of 
Switchgear Conductors " (p. 729). 


We conclude our abstract of Messrs. Merz and McLellan’s report 
on the proposed electrification of certain Indian railways (p. 723). 

An article on '* A New Type of Incandescent Lamp,” by Dr. H. 
Greinacher is given in abstract (p. 727). 

We give an abstract of a Paper on " Resistivity of Copper in 


Temperature Range 20°C. to 1,450°C,” by Dr. E. F. Northrup 
(p. 728). 


An article on the * Application of Polyphase Currents to Radio- 
telegraphy," by Mr. E. G. Gage, appears on p. 731. 


We give an abstract of a “ Report on Technical Education," by a 
German Committee representing several German societies (p. 736). 
'Our leading article deals with this subject (p. 734). 


PERSONAL. 


Mr. George Evelyn Pemberton Murray, at present Commissioner 
of Customs and Excise, has been appointed Secretary to the Post 
Office, in succession to Sir Alexander King, who is about to retire. 
Mr. Murray is 34 years of age and the son of a former Secretary to the 


Post Office, Sir George Murray. He has been private secretary to 
Lord Crewe, Mr. Runciman and Mr. McKenna. 


M. Gaston Thomson has been appointed as the French Minister of 
Commerce, Industry, Posts and Telegraphs. 


APPOINTMENTS VACANT AND FILLED. 


An estimating engineer, with experience in the preparation of 
tenders for complete steam and electrical plants, is required by a 
large manufacturing company. See advertisement. 

Assistant telegraph engineers are required by the Gold Coast 


Govt. for one tour of 12 months, with possible second tour. Salary 


~ 


AED 


Noo per annum, with free single quarters or allowance in lieu. 
PNolications to Messrs. Preece, Cardew & Snell, 8, Queen Anne's- 


gate,- Tondon, S.W. See an advertisement. 

"n Mu. nicipal Commissioners of Singapore invite applications for 

Salar een poynt of plumber-jointer. Three years appointment, 

BAD ANDA “and £25 per month for first, second and third year, 

respectively. App: ,. ; 

Clason irom whom ations to C. Lindsay, Esq., 180, Hope-street, 

18. : pe piu dvertisenen te information can be obtained) by Aug. 
A junior instructor in cle. , . EE 

a large correspondence instruéTical engineering subjects is wanted by 

lisement. tion institution in London. See adver- 
A junior draughtsman, accust. l 

required. Applications to Engine əmed to central station work, is 

Whitechapel, E., by Aug. 10. Seean oe Manager, 27, Osborn-street, 
Applications are invited for the chair eee 

University of Melbourne (Victoria). Sef natural philosophy of the 

&c., are obtainable from the Agent-GeneralVy £1,100. Conditions, 

place, Strand, London, W.C. Applications byt Victoria, Melbourne- 

Aug. 27. mail leaving London 
An assistant lecturer and demonstrator in chemi: | l 

the University of Birmingham. Stipend £150 per any is required for 

tions to Mr. G. H. Morley, by Sept. 1. qm. Applica- 


A lecturer is wanted in the department of physics a 
engineering at the University College of Southampton. A electrical 


per annum. Particulars from the Principal, to whom ajlary £160 
should be addressed before August 15. 


ications 
An engineering instructor is required for the Day Trade 
Acton and Chiswick Polytechnic, Bedford Park. ‘Salary School, 
annum. Forms from B. S. Gott, Guildhall, Westminster. `O per 
cations by Aug. 12. | ppli- 

An assistant telegraph engineer is required for service in the Ẹ 
and Telegraph Department of the East India and Uganda Pratal 
torates. Salary £350 per annum, with free quarters, &c. AppPc- 
tions by Aug. 15 to the consulting engineers, Messrs. Preece, Card 
& Snell, 8, Queen Anne’s Gate, Westminster, S.W. y 

Àn assistant electrical engineer is required for the Public Wor 
Department, Nigeria. Salary £300, rising to £350, with free sing 
quarters, &c. Applications by Aug. 12 to Messrs. Preece, Carde 
& Snell, 8, Queen Anne's Gate, Westminster, S.W. 

A canvassing engineer is required for Walsall electricity depart 
ment. Commencing salary £2. 2s. per week. Forms from the 


Engineer and Manager, Electricity Works, Walsall, to whom applica- 
tions by noon Aug. 14. 


A professor of pure and applied mathematics is required for 
Victoria College, Wellington, N.Z. Salary £700. Forms, &c., from 


High Commissioner's office, London, S.W., applications by Sept. 15. 


A number of assistant demonstrators are required for the Depart- 
ment of Physics of the University of Toronto for the session from 


Sept. 15 to May 1. Stipend for session £100. Applications to Prof. 
J. C. McLennan, Bowland, Stow, Midlothian. 


Capt. Rupert Guinness announces that the Royal Naval Volunteer 
Reserve requires men with knowledge of Morse and semaphore 
telegraphy or wireless, fitters, electricians and metal workers. Appli- 


cation should be made at the headquarters, Commercial-road, 
Lambeth, London, S. E. 


Mr. Ed. H. Dixon, B.Sc., of Southampton, has been appointed 
as chief lecturer in the electrical engineering department of the 
Salford Royal Technical Institute (in the place of Dr. W. G. Rhodes, 
resigned) at £225, rising to £300 per annum. 

Mr. G. de Lisle Keyworth has been appointed electrician to West 
Coast of America Telegraph Co.s c.s. " Retriever," stationed at 
Callao. 


Mr. Edgar F. Kent, of Sunderland, has been appointed as ioi 
tendent of the meter and electrical testing department of Salfor 
electricity works, at a salary of £150, rising to £200 per annum. 


[EDUCATIONAL NOTE. 


University of Bristol.—The Hele-Shaw prizes in the Faculty of 


Engineering have been awarded as follows: Day student, Mr. John 
Rogers; evening student, Mr. Arthur G. Adams. 


: : i :versities 
Some notes in regard to courses of instruction at the Univers! 
and Technical Colleges will be found on p. 742. 


——— 
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be applied to one motor is about 1,500, or even 2,000 volts. Another 

development has been the employment of larger powers on the motor 
coaches, which necessitates dividing the motor equipment into four 
motors instead of two. Advantage has been taken of this, in conjunction 
CHOICE OF SYSTEM. with the greater voltage per motor now d increase very 

; ; largelv the voltage at which power, in the form of direct current, is 
Rente neveeonnn alt a supplied to the rais In fact, a line voltage of 3,500 volts is now being 


Up to the p 
of traffic, &c. These matters are independent of the particular system ha 
. eee | ; l ; | ; used, giving a maximum voltage upon the motors of over 1,500 volts each. 
of electrical operation which is adopted, ie, all the advantages which We have specially investigated both the use of a 1,500-volt overhead and 
a 3,000-volt overhead wire for the lines considered. The higher the vol- 


have been claimed for electric traction can be fully obtained by certainly 
two, and partially by other, systems of electrical operation. These 

; tenet int which th tage, the smaller the number of sub-stations required upon a given network 
systems iior irom one another aS TO Re type Di Oum a re of lines. While, in the case of the 3,000-volt scheme, there is a considerable 


for the motors on the trains. We now consider more in detail the engi- me b ved 
neering features of the scheme, and perhaps the most important pre- reduction in the number of sub-stations Du d , pd Sram equipments 
liminary is the selection of the system of electric traction best suited to | become more el bane with the higher vo rape: be number of sub- 
the case before us. In doing this we have mainly in view, of course, the | ŝtations upon any given system must not, of course, be regarded purely 
immediate problem under discussion—that is, the operation of the subur- from the point of view of distributing efficiently the electrical energy. 
ban lines—bearing in mind the fact that, at some future date, the zone Each sub-station constitutes a point at which the network of conductors. 
of electrification mav be extended so as to include the whole of the supplying the train with energy is fed, and from an operation point of 
Eastern Bengal br oad-gauge system. We have given a very great deal view there is some advantage in feeding à network at a number of places. 
of consideration to this question, both for the purposes of this report and 
for other similar schemes which we have prepared and are carrying out. 
In whatever form the electrical energy is used on the trains, it is certain 
that for the lines under consideration the power must be generated in 
the form of alternating current at high pressure. No other form of 
electrical energy would be suitable for economical distribution, in view 
of the special conditions involved. It is also certain that whatever be 
the pressure at which electricity is delivered to the trains, the current 
actually used by tbe motors on the trains must be at a moderate pressure. 
There are four systems of electrification all embodying the general 
features named, viz., the single-phase system, the three-phase system, 
the split-phase system and the direct-current system. These are dis. 
cussed in detail in the report and the conclusion is reached that the choice 
in this case lies between the single-phase and direct-current systems. 
The comparison of these systems has formed the subject of much con- 
troversy. It is, however, generally agreed that, from an engineering 
n of view, each is capable of dealing with a heavy traffic, both main 
ine and suburban, and, in fact, is doing so successfully, the single-phase 
in à few and the direct.current system in a large number of instances. 
The broad difference between the two systems, which affects the question 
of capital cost, lies in the fact that whereas the single-phase motor equip- 
ment is heavier and involves the use of transformers—making the equip- 
ment of the trains considerably more costly—the direct-current system, 
since it usually involves a number of sub-stations which are somewhat 
costly, involves greater cost in distributing the current to the trains. The 
tendency, therefore, is for the single-phase system to appear to greater 
relative financial advantage, the lower the traffic density ; whereas the 
direct-current system is seen to advantage if the traffic density is high. 
Frequency of trains is, in fact, the criterion of relative economy, and. 
prevents either system from being universally cheaper than the other. 
Where a heavy traffic is expected to develop, the direct-current system 
would, generally speaking, be the correct choice. The denser the traffic 
becomes, the more justifiable would the direct-current system be. It 
must be borne in mind that either system would probably show a material 
saving upon steam operation with dense traffics, but the direct-current 
system would be likely to show a more marked saving compared with 
steam—and hence is the system which one would expect to be adopted. 
Such is the broad principle underlying a correct choice of system. The 
point, therefore, which needs investigation is whether the traffics are 
sufficiently dense to justify the direct-current system or whether the 
traffics are such that the single-phase system is the more economical to 
adopt for present requirements ; and whether, with the eventual traffics 
to be dealt with, the single-phase system would compare favourably at 
that later date with the direct-current system, if operating then. 

We state elsewhere in the report the traftics we consider would exist 
upon the line under consideration after a year or two of electrical opera- 
tion, and we have considered the capital expenditure and the annual 
operating charges required to meet these traffics. Complete estimates, 


ELECTRIC TRACTION IN INDIA.* 
(Concluded from page 701 ) 
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mentioned are the most important, have to be set against each other, and 


for another. For the suburban lines of the Eastern Bengal State Rail. 
way, the 1,500-volt system is slightly cheaper than the 3,000- volt system 
and is somewhat more flexible, but we should like to leave over our final 
recommendation until it is decided to proceed with the work. We should 
then settle the point, having in view the probable ultimate zone of 
electrification. The estimates provide for the 1,500-volt system, but, 
as we have stated above, there is very little difference in the cost of the 
two systems. "The detailed particulars of the sub-stations, &c., which 
are given later in this report, assume the lower voltage, viz., 1,500 volts. 

The question remaining for decision is whether direct current should 


really only arises if 1,500 volts be used ; if 3,000 volts is the pressure 
decided upon, overhead wires would be decidedly preferable. Assuming 
1,500 volts, from the point of view of capital outlay there is very little to 
choose between the overhead wire and the third rail. "The third rail 


track equipment is merely one of the items of capital expenditure, the 
percentage saving upon the total capital outlay would obviously be much 
smaller than this. We discussed this question with the engineers of the 
Eastern Bengal State Railway when in Calcutta. We understand from 
them that the railway tracks are very largely used by the natives instead 
of the ordinary roads, and we further understand that it is impossible to 
prevent trespass upon the lines. Under these circumstances, we agree 
that whichever voltage is chosen it is desirable to use an overhead wire 
in preference to a third rail. Details of the electrical transmission system 
proposed are given later in section '' B ” of this part, where the question 
of the production and distribution of power is dealt with. l 

We recommend that each train-unit should consist of three coaches— 
one of which should be equipped as a motor coach, the other two being 
trailer coaches. 
unusual. We recommend it in order to meet the special conditions which 
obtain in Calcutta. 


carried is the very large proportion of third-class. 
at the present time four classes—first, second, intermediate and third. 


only—first, second and third. Upon this assumption we suggest that 
each train-unit contain one carriage set apart entirely for the third class. 
If the intermediate class is not abandoned, it will be necessary to set off 
a portion of the accommodation on the third-class coach for this class. 
This is, of course, a matter which can be settled later on; no serious 
difficulty would be involved should it be decided not to abandon the 
intermediate class. The remaining two coaches are divided up so as to 


based on these traffics, have been made of the cost of installing and of be modified without difficulty if desired. We consider new rolling-stock 
operating the two systems, and the single-phase system would entail + Should be purchased for the motor coaches. The position with regard 
£225,925 more in capital outlay and £10,425 more in annual operating to trailer coaches is somewhat different. The amount of electrical 
charges than the direct-current system. Since the direct-current system apparatus which must be carried on them is not great, and consequently 
is both cheaper in first cost and cheaper to operate, we recommend its | PO extra stiffening of underframes is necessary, — considerable amount 
adoption on the lines considered in this section of the report—more of rolling-stock is, of course, in existence, some of which is bogie stock 
especially as the traffic is growing, and hence the advantages which and some fixed-axle stock. We do not regard the fixed-axle stock as 
justify this choice will increase rather than the reverse. From an suitable for electrical operation, but we propose to utilise the existing 
operating standpoint, the advantages are distinctly in favour of the | bogie stock for trailers. No extensive alterations to this stock will be 
direct-current system. The only remaining point upon which informa- necessary, Certain minor improvements can be made in coaches which 
tion may be desired is whether the svstem is one which would compare are specially designed for operation as electric trailers, such as the pro- 
favourably with the single-phase system if it were decided to extend the | Y!ston of improved means of entry and exit, which would facilitate the 
zone of electrifieation. dn order to aatiaty ourmelves on this pomt, we loading and unloading of the trains, but while these improvements would, 
have considered in Part LV. of the report the relative costs of equipping of course, be incorporated in the new stock which would be required for 
the whole of the southern and eastern section of broad-gauge system upon trailers as the old stock was replaced, they are probably not of suflicient 
the single-phase and the direct-current systems and the capital cost and eo to justify the provision of new trailer stuck at the outset. 
operating charges are there given. It is shown that the direct-current | - any of the through main-line passenger trains stop at Naihati, but we 
system which we recommend is one which is equally suited to dealing | Propose that when the lines are electrically equipped all through passen- 
With possible extensions to the eastern and southern limits of the broad- | €e" trains shall stop at the northern extremity of the suburban system. 
gauge system as the single-phase system, if it is called upon to dose: à hether they stop at Naihati or Kanchrapara is à matter which can 5c 
_In the last few years, great advances have been made in the design of left over for the time being—it is obviously a point which would be settled 
direct.current motor equipment. Owing to the inherent simplicity of | 5° 48 to fall in best with the locomotive running arrangements, For the 
the series direct-current motor, it has been possible to increase very much | PUTPOSS of the report we have assumed that all through main-line 
the electrical pressure which casi bered. The voltage which can now e d m Mie stop at Naihati. Express trains stopping at 
E c ure aa d e AE | Nathati only would be hauled from Sealdah by powerful electric loco- 

* Abstract of a report by Messrs. Merz and McLellan. motives, which would enable the run between Sealdah and Naihati to be. 
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The advantages and disadvantages of each voltage, of which the points. 


a voltage which is correct for one system need not necessarily be correct. 


be supplied to the trains by overhead wires or conductor rails. This. 


would be about 10 per cent. cheaper in first cost, but since the cost of the: 


The use of train-units consisting of three coaches is. 


A characteristic of the passenger traffic which is. 
Further, there are: 


We think it is possible that when the electric service is run it will be- 
decided to abolish the intermediate class and to arrange for three classes: 


give what appears to us to be approximately the proportion of seating: 
which is required for first and second-class passengers, but this again can. 
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accomplished at an average speed of 43 miles per hour. It will, of course, 
be appreciated that this speed is better than that of the present mail 
trains. "Trains stopping between Sealdah and Naihati would be hauled 
by electric locomotives at speeds sufficiently higher than the steam to 
allow for the time taken for changing engines at Naihati. Although 
many of the through trains would, of course, be run non-stop to Naihati, 
we have, in the electrical costs, allowed for stopping trains only, since 
these are slightly more costly. The amount of stopping actually to be 
done is left for later consideration. 

The through passenger traffic in 1911 between Sealdah and Naihati 
was 220,000* train-miles. 1f we assume the normal growth for steam 
conditions, we must provide in the report for dealing with about 60 per 
cent. more train-mileage. We have therefore assumed that by the time 
electrification is complete, the through passenger traffic between Sealdah 
and Naihati will amount to 352,000 train-miles per annum. Since it is 
unlikely that the running of the first section of a long-distance journey 
electrically would have any marked effect upon the tratlic, we have 
assumed no increase due to electrification, t.¢., the estimates, both of 
steam and electric costs, provide for operating the same train-mileage— 
352,000. The electric costs, however, provide for running this trathe at 
a 16 per cent. increase of speed. 

The locomotive which we suggest for dealing with the passenger trains 
mentioned above would weigh 40 tons; it would develop, at starting, 
a tractive effort of 22,400 lb. and would maintain a tractive effort of 
about 5,500 lb. at a speed of 45 miles per hour, on a tractive etfort of 
about 8,400 lb. at a speed of 30 miles per hour. These characteristics 
would be suitable for starting and accelerating satisfactorily passenger 
trains weighing 265 tons trailing at speeds of 43 miles per hour for non- 
stop runs and 25 miles per hour for stopping trains. We estimate that 
11 locomotives will be required, including spares, to deal with an annual 
mileage of 352,000 train-miles. We have included the cost of these loco- 
motives in the estimates, 

The general advantages which arise from the use of electricity for 
hauling goods trains have already been discussed in this report. As we 
have indicated, there are special reasons in the case before us for handling 
goods traffic by electric locomotives. The boundaries of an electritied 
zone do not, in general, coincide with the natural boundaries of locomotive 
sections. In the case of the Eastern Bengal State Railway, they do. 
The main goods yards of the system are situated at Naihati, which is 
nearly the northern extremity of what we have considered to be the 
suburban system. The heavy goods trains to and from the country are 
broken up at Naihati. If the suburban system is electrified to deal with 
the passenger traflic, a comparatively small increase of capital outlay 
will enable the goods trains to be handled electrically. In the case before 
us, where a considerable portion of the capital outlay required to electrify 
the goods traflic is already provided, it pays handsomely to run the goods 
trattic electrically, while the Railway Department obtains the advantages 
of electric locomotive operation, which we have already outlined in this 
report. There is a further reason for adupting electrical operation for 
goods traffic in the present case, viz., the congestion at the Naihati yards. 
A bridge crosses the Hooghly connecting the Eastern Bengal State Rail- 
way with the East Indian Railway, and we understand that the bulk of 
the trattic between the Eastern Bengal State Railway and the East Indian 
Railway passes over this bridge and that considerable congestion of traftic 

results from the throttling effect. Heavy goods trains arrive at Naihati 
in the most irregular manner, and considerable difficulty is experienced 
in breaking up and marshalling these trains and distributing them from 
Naihati. Electric traction is peculiarly fitted to improve such a state of 
things.¢ As we have already pointed out in this report, a feature of 
electrification is that considerably higher speeds can be run economically 
and advantageously. For these reasons, we strongly recommend that if 
the surburban trains are run electrically, the goods traffic between Naihati 
and Calcutta should also be operated electrically. It is a very simple 
matter, particularly in the case before us, where there are no serious 
gradients (the ruling gradient on the whole broad-gauge system is, we 
understand, 1 in 300), to provide for hauling goods trains weighing 1,800 
tons, and such trains can be hauled at speeds higher than the steam speeds, 
In order that the full benefit of which electric traction is capable in 
relieving congestion may be obtained, we propose to provide for the 
haulage of trains weighing 1,200 tons at 23 miles per hour, this speed 
being 28 per cent. more than the present speeds at which the goods trains 
are hauled. The Traffic Department will thus be in a position to haul 
much heavier goods trains at higher speeds than is now the case. 

The goods trathe between Sealdah and Naihati amounted to 427,000 
train-miles in 1911. Just as in the case of the through passenger tratftic, 
the figure upon which the comparative estimates of cost are based must 
include the normal steam growth, i.e., for the purpose of the report, we 
have assumed a goods train-mileage of 600,000 train-miles per annum, 
and while the steam costs provide for this at existing speeds, the electric 
costs provide for running one-half this mileage at 28 per cent. inereased 
speed, the trains weighing twice as much as the normal steam trains. 

It is possible to provide for the haulage of goods trains without adopting 
a second type of locomotive. The 40-ton locomotives which we have 
proposed for the passenger duty can be arranged to operate the goods 
trains at the speeds required. One 40-ton locomotive will haul a 600-ton 
trailing goods train at an average speed of nearly 23 miles per hour on a 
10-mile run. Two of these locomotives coupled together and operated 
by one crew exactly as if they were one locomotive would operate the 


* Estimated by ourselves from working time-tables. 

t The trains should, of course, be operated electrically over the bridge. 
We understand that the bridge belongs to the East Indian Railway, but 
we think that in any case it will be decided to equip the bridge lines, 
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Table V.—N umber of Electric Locomotives included in the Estimates, 


Class of traffic. Number, 
Through passenger trathe ......... piei aaea errr ll 
Goods traffic .................. sexes — E — Snia 24 
ShUntlng: s essrxseis cave sinn sca en ——— À € 45 


In order that the increases of traffic allowed for in the estimates may 
be clear, we have tabulated them in Table VI. 


Table VI.—Traffics assumed for purpose of Report. 


Steam. Electric. 


Class of traffic. Train- | Train- Train- | Increase of 
miles in; miles miles | speed in 
1911. assumed* assumed*; elec. ests. 


| | | 


Suburban passenger from Seal- 


dah to Kanchrapara ............ 438,000 | 702,000 876,000 ' 20 p. cent. 
Through passenger from Seal- 

dah to Naihati .................. 220,000 | 352,000 352,000 , 16 ,„ 
Goods from Sealdah to Naihati| 427,000 | 600,000 300,0004 28 ., 
Shunting ......... (engine-hours)| 172,498§ 259,000 | 259,000 | accelertd. 


1,200-ton trailing train previously mentioned. This possibility of using 
only one type of Jocomotive for passenger and goods duty is an important 
feature of electric traction and will enable crew and locomotive rosters 
to be much more economically arranged than would be possible if different 
types of locomotive were required. We have already referred to this 
matter. We estimate that 24 locomotives will be required, including 
spares, to deal with the goods mileage of 300,000 train-miles. We have 
included in the estimates the cost of this number of locomotives. 

It will, of course, be desirable to equip two more of the existing tracks 
between Naihati and Calcutta for handling the through passenger and 
goods traffic, and we propose to do this. The estimates, therefore, which 
will appear later include the equipment of the four tracks between 
Calcutta and Naihati, two of which we presume will be allotted to mul- 


tiple-unit and goods traffic and the other two to through passenger and 
goods traffic, 


SHUNTING AND MARSHALLING YARD OPERATION. 


We have already considered the general question of equipping shunting 
yards for electric operation, and the advantages which can be obtained 
by doing so. One of the dominating features in the case before us is the 
question of congestion at Naihati, With goods traflic operated electric- 
ally and shunting performed at Naihati and elsewhere by compact 
powerful electric locomotives, the congestion which is being experienced 
at the present time would largely disappear. In addition to this, the 
cost of doing the shunting electrically would be cheaper than with steam. 
We propose, therefore, to equip the whole of the Naihati yards, the 
Chitpore yards, and a proportion of Scaldah station for electric working. 
There is a large number of sidings which go from the main line between 
Sealdah and Naihati to numerous mills situated on the banks of the 
Hooghly. The trattic on these sidings is light, and there would be no 
advantage in equipping such lines for electric working. It can easily be 
arranged to work these lines, without going to the expense of providing 
track equipment, by using electric locomotives which are equipped with 
accumulator batteries for such work.| We would propose that a few 
locomotives be kept at Naihati so equipped. There would be no dith- 
culty in charging these batteries, since they would merely be inserted in 
circuit with the electric motors on to the overhead lines, and in this way 
would automatically be kept charged. When they were fully charged 
they would be cut out and ready for use. It would, of course, be un- 
necessary to equip more than a very small number of locomotives— 
perhaps only four. These could assist with ordinary shunting work at 
the Naihati vards in the ordinary way, and, in addition, perform the 
special mill siding work as it was required. 

The number of engine-hours of shunting worked in 1911 at Naihati and 
Chitpore was 134,576.47 Theestimates provide for 202,000 engine- hours. 
At Sealdah, 37,922** engine-hours were worked in 1911—the estimates 
include 57,000 engine-hours. The electric locomotives which we propose 
for shunting work would weigh 50 tons each. The electrical equipment 
upon cach locomotive would be sufficiently powerful to skid the wheels 
and to develop a drawbar pull of about 25,000 Ib. In order to deal with 
the amount of shunting assumed for electrical conditions, we have in- 
cluded in the estimates the cost of 45 such locomotives. In 1911 you 
were employing 40tf locomotives to do the shunting, namely, 172,495 
engine-hours. lf we increase this number in proportion to the additiona 
ene noel Ue eC e ee 


* For estimates of steam cost for comparison with electric cost. 
T For estimates of electric cost. 


+ Due to the fact that the average weight of the electric train is twice 
as great as that of the steam train. 


& By cablegram received January 14, 1914, from Eastern Bengal State 
Railway, assuming rate of shunting at 5 miles per hour. 

| This would not be so convenient if the single-phase system were 
adopted, since special arrangements would have to be made for charging 
the batteries. The batteries could not be charged from the track lines. 

* Figure given in cablegram received from Eastern Bengal State 
Railway, January 14, 1914, assuming rate of shunting at 5 miles per hour. 

** Bycablegram received January 14, 1914, from Eastern Bengal State 
Railway, assuming rate of shunting at 5 miles per hour. 


tt By cablegram received January 26, 1914, from the Eastern Bengal 
State Railway. 
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i be done, the number of steam locomotives required would 
RM 60. It will be seen that the number of electric locomotives 
which we have included in the estimates amounts to 75 per cent. of this 
Te is be convenient to summarise the number of electric locomotives 
the cost of which has been included in the estimates. This is done in 


V. 
Tapie CAPITAL OUTLAY. 


In this section we give the capital outlay for converting the whole of 
the lines between Sealdah and Kanchrapara for electrical working, and of 
providing electrical rolling stock to deal with the whole of the suburban 
passenger traffic to Kanchrapara ; the whole of the passenger and goods 
traffic from Sealdah to Naihati, and of ghunting work at Naihati and 
Table VIL. gives the capital outlay, itemised. 


Chitpore. 

Table VII.—Jnitial Outlay on Electrification of the whole of the Lines 

Power distribution :— considered. £s 
Transmission systemi :Liaeveesevussxsks ee sera veut sad onsale Vetera EE RARUS ae 
Subsstatlons «venei exu e o eones ere tends ey c—Á——S 100,192 
Electrical equipment of permanent way and sidings ............ 277,648 

Alterations to ways and works |............... eene 40,000 


Rolling stock :— EN l 
Electric locomotives for main-line operation (goods 


and passenger) .....sseesesssoesesessesseor eese £210,100 
Electric locomotives for shunting at Naihati, Chit- 
pore and Sealdah ....ssesoonnssseresesosssessoosssesee 128,800 
Multiple-unit trains :— e 
(a) Electrical equipment  ..................... Lese. 60,500 
(b) Coach bodies and bogies ........................ 53,460 
GLOSS: COSD S este obe deiade eau enun 452,800 
Credit for providing additional steam stock to deal 
with the increased traftics assumed ................ Cr 148,800 
Credit for liberation of existing locomotives ......... Cr. 80,000 


224.060 
£676,055 


**499520e0*90060996042990626090908024280060669009a8€902952204829999060(0222825906€96 


The figure included in Table VII. for the transmission system covers 


the cost of providing the necessary 20,000-volt transmission lines to 
convey the electrical energy from Barrackpore power station to the 
various sub-stations previously mentioned. In every case, two com. 
plete circuits are provided, each of which is separately capable of carrying 
continuously the currents required. In cases where these transmission 
lines run along the railway roads, they are carried on extensions of the 
track structures ; in cases where they do not, they are carried on special 
steel towers. The item included for sub-stations covers those mentioned 
already. Each of the sub-stations is equipped with a spare converting 
set so that, in the event of one of the machines being out of action, the 
sub-station may still be capable of giving its normal output. The item 
for electrical equipment of permanent way covers the cost of providing 
the necessary copper contact wire over each track, the track Structures 
for supporting the copper, the copper bonds for bonding the rails in order 
to render them electrically continuous, and all the necessary special work 
involved at the cross-over roads, &c. The mileage which is covered by 
the estimate is given in Table II. The item for alterations to ways and 
works allows for adapting the existing carriago sheds for electrical 
working and for certain alterations which may be necessary upon the 
permanent way, such as alterations and additions to the signalling 
arrangements and alterations in the position of certain telegraph and 
telephone wires. Frequently, when a suburban system is converted to 
electrical operation, an automatic electrical system of train signalling is 
adopted which enables trains to be run safely at greatly reduced head. 
ways. If it is considered desirable, such a system can, of course, be 
installed in this case, when the traffic. warrants it. The item included 
in Table VII. for alterations to ways and works does not provide for the 
installation of such a system of signalling. l 

Some explanation may be desirable with regard to the credits which 
have been allowed in respect of rolling stock. In the table we have 
included figures for the purchase of the necessary amount of new electric 
rolling-stock, including the cost of the coach bodies and electrical equip- 
ment, for working the surburban passenger traffic. We have also in- 
cluded the cost of the electric locomotives required to operate the goods 
trains and the through passenger trains, while locomotives are included 
for performing all the shunting at Naihati and Chitpore. Since the 
object of this table is to ascertain the additional capital outlay required 
under electrical conditions, it is clearly necessary to allow & credit for 
rolling stock which can be used elsewhere, and also to take credit for the 
additiona] rolling stock which it would be necessary to purchase to deal 
with the normal growth of trattic under steam conditions. Those of the 
existing suburban carriages which cannot be used as trailer coaches are 
not credited, since it may be difficult to find a convenient use for them. 
The steam locomotives which are to-day emploved for dealing with the 
passenger and goods traffic can be used elsewhere and we have taken 
credit for these at a conservative rate per locomotive. Jt may be difficult 
to find a use for the special steam locomotives which are employed to-day 
for shunting at Naihati and Chit pore. We have, therefore, taken a credit 
for these at their scrap value. 

OPERATING Costs AND. FINANCIAL RESULTS. 


In this section we give the operating costs and financial results which 
may be expected from the electrification of the suburban system. The 
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Table VIII. —Cost of Operation per Train-mile for Items named (Steam 
and Electric Compared) Excluding Shunting. 


Locomotive Costs. l 
Steam costs for Estimated 


Item. 1911 (passenger electric 
and goods). costs. 
Coal and water .................. esee dee 
Enginemen's wages ............. ecce “80d. 15d. 
Running shed expenses......................... 0-85d. one 
Repairs and renewals ........................... 3-10d. 
Total locomotive costs per train-mile. — 9-21d. — 


Train Costs (for Suburban Trains only). 
Steam costs for Electric 


Item. 1911 (average). costs. 
Guard's wages — ......eeseeseeee eee TART 1-28d. ...  0-43d. 
Cleaning, stores, repairs and renewals of 
COACHES’. E E ei ted . 398d. 1-30d. 
Cleaning, stores, repairs and renewals of 
electrical equipment of coaches ...... ore —  .. 1-08d. 
Total train costs per train-mile ...... . 20d. 2-81d. 
Table 1X,—Sumnmary of Financial Results (Whole Scheme). 
Item. Steam. Electric. 
Cost of locomotive and train operation :— £ £ 
Passenger trains ^) : 
Goods trains — ... dS... cece ccssceccecccccceccensececs 181,300 * 85,995 
| Shunting ......... 
Standing charges (excluding capital charges) :— 
Maintenance of transmission lines | ............... 624 
Operation and maintenance of sub-stations ...... 5,558 
Maintenance of electrical equipment o; per- 
manent way ......... mr e PET 6,800 
Total annual cost.................. eec 181,300 98,577 
Saving in operating costs ........ Paleis ES £82,723 
Additional revenue due tosuburban electrification 16,100 
Profit due to sale of electrical energy to other de- 
partment 24 Geuri raa E eE 6,769 
Total gain by electritication................ £105,592 
Net capital cost chargeable to electrification for 
equipping the whole of the lines, including the 
necessary rolling stock and electric locomotives, 
but excluding the capital required for the power 
house, the interest charges on which have al. 
ready been included .............cccscccecceeescoeses £676,055 
Percentage return upon outlay ................ mews 15:6 per cent. 
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figures for operating costs given in Table IX. refer, in the case of the 
steam figures to the train-mileage given in column 2, and in the case of the 
electric figures, to train-mileage given in column 3 of Table VI. Further, 
the electric costs include the costs of running the suburban trains at 20 
per cent. and the main-line goods train at 28 per cent. higher speeds than 
the present steam ones. As stated on a previous page the speed of the 
main-line passenger trains has been suitably increased. The figures also 
include the steam and electric costs of performing the shunting mentioned 
in Table VI. Table VIII. gives the average steam and electric costs of 
operation per train-mile for the items named. The steam costs are the 
figures which were supplied to us in Caleutta and are the average figures 
for the Calcutta-Naihati section for both passenger and goods working. 
The electric figures are the averages of our estimates for the ditferent 
classes of traffic. In the case of suburban trains, in addition to loco- 
motive costs, certain train costs are compared since there are savings for 
this class of traffic in the cost of train operation of itsclf due principally 
to the higher speeds, more regular service and more cleanly operation. 

It will be seen that there is à saving by electrical operation in spite of 
the fact that the electrical costs provide for higher speeds for each class 
of traffic, and also for the goods trains weighing double as much as they 
do under steam conditions. We may consider briefly the nature of the 
saving, having in mind that this matter has already been discussed in 
general upon another page. 

The cost for coal and water appears to be considerably higher under 
electric than under steam conditions. In the first place it must be borne 
in mind that the weight of the electric main-line goods trains is twice that 
of the steam one. This being so, the cost for coal and water is really only 
slightly more than under steam conditions in spite of the higher speeds. 
Further, the electric figure includes, in addition to the cost of coal and 
water itself, the standing charges for running the power station and also 
all capital charges upon the power plaut. ln the case before us, as is 
usual a large saving is made in the annual amount of coal burnt. but in 
this particular case, since coal is cheap. the financial value of this is 
small as compared with the fixed charges referred to. 

The savings which are indicated here have not been obtained by 
reducing in any way the wages of the crews. In the case of the multiple- 
unit trains, we have assumed that each crew consists of a white motor. 
man, à white guard and a native guard, while in the case of electric loco- 
motives, we have assumed that each locomotive crew consists of one 
white driver with a native assistant. The economies are effected solely 
cc EMEN ACH EM d 
* Including allowance of £2,000 for additional station staff. 
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because, with electric working, a crew can get through a considerably 
greater amount of active work because far less time need be spent in 
preparing the engines at the commencement of the day’s work and in 
standing about on the roads, and also because the speeds at which the 
trains are worked are faster than in the steam case. 

The savings which are effected here are due to two causes. In the first 
place the trains are operated at higher speeds, therefore, fewer electric 
locomotives and motor coaches are required to perform a given duty, 
and in the second place, the running shed expenses and repairs and re- 
newals to motor coaches and electric locomotives are, of themselves, 
much less costly. We have, therefore, in the electric case fewer loco- 
motives and motor coaches to maintain, while the cost of maintaining 
each one is less than the cost of maintaining the steam locomotive. An 
electric locomotive would not cost more than £100 per annum for repairs 
and renewals whereas the modern steam locomotive costs anything from 
£200 up to £600 per annum, depending upon local conditions, the size of 


vice versa. We pointed out that there were only two systems which 
could be regarded as thoroughly satisfactory for operating the suburban 
system. ‘These systems are the snigle-phase system and the direct. 
current system. 

The systems which we have compared in detail are, therefore, (a) the 
single-phase system using single-phase commutating motors upon the 
multiple-unit trains and locomotives, and (b) the high tension direct- 
current system. The plant included in each scheme provides for equip- 
ping the mileages of line stated, and for handling the traftics given in 
Table XI.—exactly the same conditions for each system. ‘Table X. sets 
out the leading features of the systems compared. 


Table X,—Leading Technical Features of Systems Compared as Applied 
to Southern and Eastern Systems, 
Common to both Systems— 


Source of power ........ . Power station at Barrackpore. 

locomotive, &c. Type of electric power Three-phase alternating current at a pressure 

The cost of shunting by steam at Sealdah, Naihati, and act dp provided ................ .. Of 20,000 volts at the power station. 
out at 95d.* per engine hour; the cost of shunting under electrica "m E ; 
conditions is 19-9d. ne engine hour. Large savings = effected in the | Distinctive Features— nu ae le piis m 
cost of coal and water, wages, running shed expenses and repairs and Frequency ......... n s 25 pt SA b a QUE eid b 
renewals per engine hour. The reasons for the savings in coal and water Details of transmission Power station eee TAON & station RE ou 
are as follows: In the first place, the electric locomotive consumes system stationssouth of Kan- stations south o 
electrical energy only when it is actually working. The particularly 


chrapara at 20,000 Ranaghat Junc. at 
volts. Kanchrapara 20,000 volts. North. 
northwards at 10,0000 wards of Ranaghat 


volts. June. at 100,000 v. 
No. of overhead wires per l 


l 
track 
Return conductor from Bonded running rails, Bonded running rails. 


large amounts of standby coal which are used by steam shunting loco- 
motives are avoided. Of course, there is a certain amount of standby 
coal used at the power station, but the proportion of this which must be 
charged to shunting is much smaller than the standby coal which would 
be used by the steam locomotives. In the second place, since the load 
factor of the shunting load is good, the fixed charges, which are included 
in the cost of coal and water, do not bear so high a relation to the total 


trains to sub-station reinforced by copper 
cost for coal and water as is the case with the other types of traffic. The conductor. 
savings in wages are due to the fact that a given crew can get through a P of overhead con- 11,000 volts. 1,500 volts. 
greater amount of work because of the higher speed at which the shunting N uctor Expect i 19 
is done, while no time is wasted on the road in engine preparation, | Number of sub-stations... 0 
waiting for steam pressure to rise, and so on. 


We have already discussed 
the savings which can be made with electric locomotives in running shed 


expenses. Repairs and renewals are less, because there are fewer electric 
locomotives to maintain, and the cost of maintaining each one is con- 
siderably less. The financial results are summarised in Table IX. which 
shows that the gain by electrification is sufficient to pay about 15:6 per 
cent. per annum upon the additional capital involved by electrification. 
We understand that the signalling system on the Eastern Bengal State 
Railway between Sealdah and Naihati is the lock and block system using 
double line block instruments. We also understand that a small amount 
of track-circuiting on the direct-current system has been done. It will 
not be necessary to alter materially the system of block signalling, except 
that it may be necessary to shorten a few of the block sections, but this 
will be an inexpensive matter. Subsequently, when the traffic increases 


Function of sub-stations To receive high.ten- To receive 3-phase 
sion 3-phase current  high.tension current 
and transform it and and convert it into 
sub-divide it into direct current at 
single-phase current 1,500 volts. 
at 11,000 volts. 

Standby plant provided. One complete set of One complete set of 
plant in each sub- plant in each sub- 
station. station. 

Nature of alterations re- Removal of telephone Minor alterations to 

quired to ways and works and telegraph wires; telephone and tele- 
electrical equipment graph wires; and 
of engine and car. electrical equipment 


riage sheds. of engine and car- 
and when the necessity arises for a five-minute service of trains, it will pro- Roll tng E HE , riage sg 
bably be necessary to shorten considerably the block sections, and it might No. o acamp tiy es re- 327 
be considered desirable to instal certain automatic safety devices and auto- quired to deal with pas- 
matic signals. 


This, however, would not be necessary unless the traffics 


senger and goods train 
are considerably greater than anything which we have considered in this 


service inc. reserves) 
report. With regard to the track-circuiting which has already been | No. of motor coaches...... 59 54 


done, it will be necessary to replace this by a system using alternating 
current, since the rails will be used to convey the direct current used in 
the propulsion of the trains and this will put out of action the track- 
circuiting apparatus which employs direct current. There is a certain 
number of level crossings situated within the suburban area. It will not 
be necessary to alter this state of things, at any rate until larger traftics 
are being handled than those which we have considered. 

The problem of choosing the correct system of electrification to adopt 
for a surburban system, such as that we have considered in Part Il., 
considered solely and entirely by itself, is—in the light of present-day 
information—a simple matter. We have already given the difference in 
cost of equipping the surburban lines upon the only two systems of 
electrification which we could recommend. It is there shown that the 
advantages of the direct-current system are decisive. ‘This decision, 
however, does not necessarily hold, if the possibility of extensions to 
main-line working has to be considered. As we previously stated, the 
criterion as to choice of system is traffic density. H long extensions have 
to be considered over which the traffic density is low, it might be ques- 


There i8 no question that the traffics which exist to-day between 
Kanchrapara and Damukdia and Goalundo Ghat and on the Southern 
lines to Budge- Budge, Diamond Harbour and Canning, are not sufficient 
to justify financially conversion from steam to electric working, no 
matter what system of electrification might be adopted. We have, 
therefore, taken traffics which are just sufficient to make the conversion 
from steam to electric working a possibility and which are of such amount 
that the decision to electrify might be materially influenced by the 
difference in costs between different systems of electric traction. So far 
as we are able to ascertain, in the absence of any definite traffic infor- 
mation relating to these lines, the train- mileages which we have assumed 
are approximately double the existing train-mileages. Table XI. gives 


in detail the traffics which we have assumed for purposes of this com- 
parison. 


Table XI.—Train-mileage assumed for Comparison of Systems of Electric 
Traction. 


Item. Section. Annual train- 
tioned whether the direct-current system would lend itself readily to PIRU a 
these extensions. In order to satisfy ourselves that the system which | — Suburban section (multiple unit) Sealdah to Kanchrapara . 1,752.00 
we have recommended is the correet one, having in view the possibility : (loco. hauled) Sealdah to Naihati ....... 104400 
of extensions to distances of about 150 miles from Calcutta, we have Main line V ae ANN Sialdah to Budge-Budge. 362.000 
investigated the question of system, assuming the whole of the Southern leue qe gets gee eee NM STI = | 


Diamond Harbour and 
Canning 


and Eastern Sections of the Eastern Bengal State Railway broad-gauge 
system from Budge- Budge, Diamond Harbour, and Canning to Damukdia 


f l Main line 
Chat and Goalundo Ghat to be converted. 


EEE T Naihati to Damukdia Ghat 1,544,000 
um ; and Goalundo Ghat 
Just as in the case of track gauge, it is desirable, if possible, that a | Goops— 
uniform system of. electrification should be adopted. The condition Suburban section | ................ Sealdah to Naihati ......... (n 90 
which the electrical system must. meet is that any locomotive which is MATING! decssesdkesrehzs Vosa cubat es Sealdah to Budge-Budge, | 915.000 
used upon one portion of it, can also be used upon any other portion, For Diamond Harbour and 


the reasons stated in Part LH, the three-phase system is not suited to the 
electrification of the surburban system. 1f, therefore, the three- phase 
&vstem were adopted for sections other than suburban, the principle of 
uniformity of system would be sacrificed, since three-phase electrical 


Canning. | : 
PEE Naihati to Damukdia Ghat 1,415,000 
and Goalundo Ghat 


Main line 


at 
] . . - 2 (4M) 
apparatus cannot be operated from a direct-current overhead line, and Total annual train-mileage................. eese m (092,004 
E UE TEC ECCE CMM C ee D M E m 
* |n accordance with Eastern Bengal State Railway's letter of Dec. 4, 
1913. 


Shunting at Naihati, Chitpore and Sealdah ........ 918409 
engine hours. 
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Table XIJ,—Jnitral Capital Cost of Electrification (Southern and | 
Eastern System, including Suburban Section). Single-phase and Direct 


Current Compared. 


Item. Single-phase Direct-current 


PoweErR DisTRIBUTION— scheme. scheme. 
Transmission system. ssessssssreseersreeseeeeesse LA40.850 £481,550 
Sub-stations ...cccccccececccscceccscvcccscssescsesse DON,SOU 503,880 
Electrical equipment of permanent way and 

Jum ETE CE 1,179,620 
Alteration to Ways and Works | .......... ess 200,000 100,000 
Rolling stock” elducaveseceesteetecenst veces 40 20 0QU 1,735,660 

... 4,000,710 


Total Capital Outlay ................... £4,834, 700 

Table XII. gives comparative capital costs involved. If the single- 
phase system were adopted, it would cost £833,990 more in capital outlay 
and it would operate at a frequency of 25 cycles per second. The 
existing power supply system in Calcutta operates at a frequency of 50 
cycles per second. While this frequency is one which is quite suitable 
to the direct-current system, it is not suitable to the single-phase system ; 
and, therefore, the use of the single-phase system would either render 
impossible the taking of a supply from the local power concern or it would 
be necessary to instal additional plant for changing the frequeney of the 
alternating current. Table XIII. gives the comparative annual costs of 
operation under the two systems, excluding the cost of power. 

Table XIII. —4»n»«al Working Costs (Southern and Eastern Section, 
Including Suburban Section). Single-phase and Direct Current Com pared. 
Single-phase Direct-current 

system. system. 


t 


DISTRIBUTION OF ELECTRICAL POWER :— 
*Jnspection and maintenance of transmission 
lines ; operation and maintenance of sub- 


SEON aco tse d cesi itenPL see hrc A. £13,148 21.8890 
*Inspection and maintenance of electrical 
equipment of the permanent way ......... — 29.410 28,800 
Maintenance of rolling stock, including inspec- 
tion, cleaning, routine overhaul, repairs and 
PONEW AIS: etos cce duisienri cete TAM es. 86,100 53,235 
CELA £104.014 


In this table only those items of annual cost are included which are 
affected by the system chosen, s.e., items such as train crews are excluded, 
since these will remain the same independently of the particular elec- 
trical system selected. The calculations show that, including the cost 
of power, direct current is cheaper in operation by about £30,331. per 
annum. From ‘Tables XII. and XIL it is clear that the direct-current 
éystem Is the cheaper for the electrification of the whole scheme. 

We have recommended that the suburban system of the Eastern 
Bengal State Railway should be electritied upon the high-tension direct- 
Current system, We previously stated that we wish to leave over our 
final recommendation as to the exact voltage of the contact wire until it 
18 decided to proceed with the work. The point would then be decided 
having in view the probable ultimate zone of electrification. The inves- 
tigation which we have completed in this part of the report shows that 
the high-tension direct-current system at 1,500 volts would be cheaper 
than the single-phase system, even if the zone of electrification were 
extended as far as Damukdia Ghat and Goalundo Ghat and also ex- 
tended to include the southern lines. We therefore recommend. that 
such extensions as are made to the suburban system should also be 
carried. out upon the high-tension direst-current’ system, leaving over 
our final recommendation as to what voltage should be adopted cor the 
overhead contact wire until the work comes to be carried out. If we 
decided eventually to adopt a higher voltage than 1.500 for any parti- 
cular section, the justification for it would be that the cost of the elec- 
trification was reduced and consequently the arguments in favour of the 
system which we recommend would be the stronger. 


RS EM 
A NEW TYPE OF INCANDESCENT LAM?.f 


BY DR. H. GREINACHER. 


The incandescent lamp about to be described may be said to be 
of the " kathode " tv pe, and to depend for its action on the following 
Principles. If electrical discharges are allowed to pass across a 
vacuum tube, the kathode is much heated, while the anode does not 
become noticeably warm. This depends on the characteristic pecu- 
larity that the main portion of the resistance in the path of the dis- 
charge lies quite close to the kathode. Between the kathode and the 
Negative glow lies the greater portion of the drop at the kathode. 
In order to overcome this resistance, most of the electrical energy is 


d at this point, and this results in a marked heating of the kath- 
ede. If this heating is to be avoided, as indeed is generally desirable 


n the ordinary vacuumt tube, kathodes are used of small weight and 
having a considerable surface. If on the other hand, the dimensions 
CE the kathode are reduced, the temperature to which the kathode 
r.ses will be increased, and it may be made to glow and even to fuse. 
ihis phenomenon has been noticed by Wiedemann and Ebert, and can 
be observed by allowing spark-discha rges to pass between the tips 


* Excluding capital charges, 
T Abstract of an articlein the *Elektrotechnische Zeitschrift," Heft X, 
1914, p, 259 
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of two thin platinum wires, when it will be found that with a very 
moderate discharge the negative wire soon begins to glow. A very 
pretty experiment, showing the warming of the kathode, can be 
arranged in the following way. Two incandescent lamps, either of 
the carbon or metallic type, are joined together by a glass tube, a 
shown in Fig. 1, and thus form to all intents and purposes onc 
vacuum tube, A suitable vacuum is then formed inside this appa- 
ratus. The lamps are now connected to the poles of an induction 
coil, and this causes a discharge to pass between the two filaments. 
It will then be seen that the one which is connected to the negative 
pole soon begins to glow, while the other remains entirely unaflected. 
If the discharge is sufficiently strong and a Wehnelt interrupter is 
used, the negative incandescent lamp can be made to glow as 
strongly as if it were in actual use for lighting purposes. "The 
voltage of the discharge is fairly low, and results can be obtained by 
using alternating current, as supplied to the ordinary consumer. 
The induction coil is then used as an ordinary transformer, but, of 


Fic. I. 
EXPERIMENTAL APPARATUS 
EXPLAINING THE PRINCIPLE 
OF THE “ KaTHopDE DAMP.” 


course, in this case, both the incandescent filaments glow. as they are 
each of them alternately kathodes. The luminiscence effects are 
extremely beautiful in the experiment just described, and this makes 
it very suitable for lecture purposes. Still this form of lighting is 
quite unsuitable for practical purposes. Apart from questions of 
eflieiency, the life of such a piece of apparatus is very short; after a 
short time of use, the kathode shoots out small particles of carbon 
or of the metal, the walls of the bulbs are blackened and the filament 
finally breaks. The lamp, however, continues to burn, until the 
filament is completely destroyed. 

If this principle is to be used in the construction of an incandescent 
lamp. it becomes necessary before all things to discover a method of 
preventing the blackening of the bulb, and in the first attempts it 
has been found to be desirable to use those materials which are called 
conductors of the second class, or, in other words, bodies which only 
become conductors when heated to a sufficient temperature, Natur 
ally one first turned to the material out of which the filament or 
conductor of the Nernst lamp was made, and this has proved to be 
very suitable and to give a lamp of considerable commercial possi- 


bilities. The temperature can be raised to a very high point. and 


2.—D:iAGRAM SHOWING CONSTRUCTION OF THE AUTHOR'S DESIGN 


Fic, 2 
OF * KATHODE LAMP.” 


this increases the efficiency. The present type of lam > has the 


advantage over the old Nernst lamp that it does not require to be 
heated prior to the start; as can be understood, it heats itself and 
then lights up. Fig. 2 shows an experimental type of lamp that has 
been constructed by the author. A spherical bulb of glass has two 
tubes connected to it on opposite sides, shown at R, the side tube A 
being for connection to the pump. Two tubes of quartz Q. having 
thick walls, project into the glass sphere; the quartz is of the 
cheapest variety ; the passage through the tubes is 2 mm. in dia- 
meter. Two Nernst rods (actually they are. small tubes), are 
secured, as shown in the quartz tubes, and there is an electrical eon- 
nection between the rods and the platinum wires PA The rods are 
cemented in position with a mixture of pipeclay and magnesia, and 
the electrical discharges are compelled to start from the Nerast rods. 
The pump is now brought into action, and causes a vacuum of a few 
millimetres of mercury. If an alternate-current pressure of 1,000 
volts is now applied, a slight bluish glow discharge will pass between 
It starts from their base and rapidly passes to the tip, 
The rods then 


D 


the rods. 
so that the rods are soon surrounded by a blue glow. 
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begin to warm up, the current increases, until finally the rods reach 
the incandescent state in the course of a few seconds. 

It will be noticed that the first glow discharge leads to the heating 
of the Nernst rods. There is no discharge between the leading-in 
wires, which might pass round the outside of the quartz tubes, and 
thus through the inside of the glass globe. Even if the space 
between the quartz tubes and the glass tubing were ~ ot luted with & 
cement it is evident that the resistance to the passage of a discharge 
of this kind through this exceedingly narrow aperture would be so 
great that the discharge would be forced to take its natural path 
between the Nernst rods. This new kind of lamp can then be made 
in very simple fashion. "There is no need for any very high vacuum 
and no special kind of pump is needed. It appears to be an actual 
disadvantage to make the vacuum too good. Otherwise the glow 
discharge and the kathode rays would reach the walls of the glass 
globe, which would then heat very considerably as the emission of 
light increased. This, of course, means that the input of energy in 
its turn would require to be much greater. If the vacuum is pro- 
perly adjusted to meet the needs of the case, the glass never gets so 
hot as to be incapable of being touched. The first experimental 
lamps gave such good results that it seems likely that with proper 
technical and commercial developments it will be able to rival the 
best existing systems in efficiency. With a voltage of 820 between 
the electrodes, a current of 0-11 ampere passed, corresponding to an 
input of 90 watts ; the lamp appeared to burn as brightly asa 50 c.p. 
lamp. It is, of course. a question whether this sort of thing is suitable 
for all purposes, or whether it will only be possible to use it in cases 
where it is possible to join it directly to a high-voltage network. 
But the voltage can be varied within wide limits—tirstly, by regu- 
lating the vacuum ; secondly, by suitably shaping the electrodes, 
and bv proper choice of the material out of which thev are made ; 
and, thirdlv, by the nature of the gas through which the discharge 
passes. As is well known, a pressure of 100 volts is sufficient to 
produce a glow discharge, if the discharge passes through a helium 
tube and if potassium electrodes are used. It is, therefore, quite 
possible that this “ kathode lamp " may be found to be able to be 
designed for use on ordinary voltages. MN 


RESISTIVITY OF COPPER IN TEMPERATURE RANGE 
20°C. TO 1,450°C.* 


BY E. F. NORTHRUP, PH.D. 


Summary.—The present Paper is confined to a statement of the facts 
experimentally obtained respecting the resistivity of copper in the tem- 
perature range 20°C. to 1.450?C., and to such description of the methods 
of measurement and apparatus employed as may be necessary to & clear 
understanding of the results here recorded. 


— 


The accurate measurement of the resistivity of molten copper 
presents peculiar difficulties, and the ready measurement of the 
resistivity of this metal was constantly kept in 
mind when developing the general method for 
measuring the resistivity of any molten metal, 
alloy or molten salt. The method is now 
practically perfected for measuring copper. and 
may be applied with but slight modifications 
to the accurate and rapid measurement of 
any other molten metal or alloy or molten 
salt which melts under à temperature of 
1,600°C. or higher. Modifications of the method 
used for copper have been very successfully 
employed. which are less costly and simpler to 
use but which are confined to temperatures 
under 1.100 C. 

The chief difficulty in tracing experimentally 
the resistivity curve of copper to temperatures 
high above its melting point is due to its strong 
affinity for oxygen. It is also contaminated 
with hydrogen gas, and this precludes the use 
of a molvbdenum wound furnace, the winding 
of which is protected in a' hydrogen atmos- 
phere. Molten copper is inert ina CO atmos- 
phere, and arrangements were provided for 
making the measurements in this atmosphere. 
Minor difficulties result from the high melting 
point (1,082-620-8°C.) of copper and from 
its extreme fluidity when molten. — The container for the molten 
metal must be constructed in a particular fashion and with great 


* Abstract of a Paper in the “ Journal of the Franklin Institute.” 
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care to prevent the copper leaking from minute and unobtrusive 
cracks. Allsources of error from oxidisation and alloying from these 
causes have been avoided in the measurements here recorded, and 
independent determinations check with satisfactory precision. 

The electrical method adopted for measuring the resistivity was 
the Kelvin double-bridge method. Fixed ratio coils and a variable 
standard were employed. The variable standard used is one having 
a range, with even ratios, of 0 to 0-01 ohm. In all cases, before a 
measurement was made of the resistivity of the sample, the current 
and potential leads from the measuring apparatus were attached toa 
standard 0-001 ohm. If the apparatus measured this correctly (as 
it always did), assurance was given that the measuring part of the 
outfit was in proper working order and that no electrical leakage. bad 
contacts, &c., were present in a way to produce a hidden and con- 
stant error. The galvanometer used with the Kelvin double bridge 
was a high sensibility, narrow-coil galvanometer. Its period is 
about 2} seconds. Its sensibility, coil resistance, &c., were especi- 
ally selected to be most suitable for the work in hand. The deflec- 
tions were read with a lamp and scale. 

The temperatures were measured with a platinum vs, platinum 
+10 per cent. rhodium thermocouple protected in a clear quartz 
tube. The thermocouple E.M.F.s were read with a potentiometer in 
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its calibration, the fact, and the extent of the change at one tem- 
perature, becomes known. The solidification temperature of the 
metal is accurately known, and when solidification starts the resis- 
tance changes suddenly. At this moment the thermocouple should 
read the temperature of freezing of the metal, and by the amount it 
fails to do so has its calibration gone off. 

'The construction of a container whieh would permit the measure- 
ment of the resistivity of any metal when in the molten state (ex- 
cluding metals like tungsten and molybdenum, which melt at a tem- 
perature exceeding 2,000 C.) proved to be an exceedingly difficult 
matter. The container fina!ly employed perfectly meets all require- 
ments, but was not arrived at without very many trials and rejec- 
tions of unsuitable forms. The various details of the apparatus and 
the requirements which it should necessarily fulfil are exhaustively 
dealt with in the Paper. The furnace employed was also especially 
developed for this research. It is of the tubular type with heating 
tube 30 em. long and stands with the tube vertical. The length of 
tube which heats uniformly is about 20cm. The internal diameter 
is 4-762 em. The furnace will melt platinum without being de- 
stroyed. It automatically develops in its tubular space an atmo- 
sphere of pure CO. This furnace serves for measuring the resis. 
tivities of all substances which melt under 1,700 C. or possibly 
1,800°C. | 
_ Some of the data obtained are recorded in the accompanying curves. 
Curve I. shows the resistivities p’, between 20°C. and 1,143°C. ob- 
tained from copper in the solid state with rising temperature, curve 
II. belongs to the second determination, the resistivities being 
measured with falling temperature from 1,394°C. to 20-5°C., and 
curve IIL. belongs to the third determination, the resistivities being 
measured with falling temperature from a recorded tempcrature of 
1-4437C. to 22-3 C. Examination shows that below a temperature of 
1,143 C. the three curves do not coincide. This lack of coincidence 
is explainable and is not prejudicial to the accuracy of the results. 
Curves II. and II. begin to separate at the solidification tempera- 
ture because the thermocouple which was used in obtaining the data 
for curve I1. had had its calibration changed by being heated to the 
high temperature reached in this and the third measurements, This 
Is proved by the fact that at the moment the copper started to 
solidify in the third measurement the registered temperature was 
about 1,072°C. when it was 1.082-6 C. The thermocouple was 
accidently destroyed during the elose of the measurement, or this 
statement would have been further verified. If all the high tem- 
peratures of curve IH. are moved 10°C. to the right the coincidence 
of curves IL and H1. becomes practically perfect. With this under- 
stood, the two determinations, made at different times and in diffe- 
rent containers having different constants, very closely check each 
other. Curve I. necessarily, by the method of measurement used, 
lies below curves II. and IH. when the copper is in the solid state. 
That it does not exactly parallel this curve from temperature 20°C. 
to 1.000 €. may perhaps be explained in part by the fact that the 
conductivity of the copper used for getting curve I. was 99-71 per 
cent, as against 99-30 per cent. for the copper used in getting 
curves Il. and IHE, and consequently had a different. coefficient. 
Possibly, also, expansion of the copper in the one case and contrac- 
tion in the other cases have an important effect on the slope of the 
curves, and the loss of heat by conduction toward the terminal 
attachments may have introduced some uncertainty into the data 
at the higher temperatures. f 

It will be noted that with rising temperature the curve begins to 
bend upward decidedly at the melting temperature of copper, but 
the resistivity is not that of molten copper until a temperature of 
about 1,143 C. is reached. On the other hand, with the falling tem- 
perature employed in obtaining curves HI. and HE. the resistivity 
abruptly diminishes very closely to the soliditication temperature of 
copper, but the resistivity of solid copper is not reached until the 
temperature has lowered (in the case of curve 11.) to 1,050 C. These 
features in the curves are to be explained by the fact that, so far at 
least. it has been found impossible to make the temperature. per- 
fectly uniform over the entire length of metal between potential 
points. Melting or solidification does not, therefore, take place at 
the same instant over the entire length of metal being measured. 
If such occurred the change in resistance in passing from solid to 
liquid or from liquid to solid would be abrupt and would be repre- 
sented by a perpendicular line, as shown in curve IV. Thiscurve 
has been drawn to represent, according to the writers judgment, 
what Is probably the true resistivity curve for copper from 20 C. to 
L450 C.— Ft is ditheult to assign the probable precision to the results 
shown by curve IV., but the writer believes he is conservative in 
Stating that in the liquid state the error does not exceed ] or at the 
most L per cent. 

Should any one repeat these measurements it must be borne in | 
mind that the least oxidation of the copper introduces a eontami- 
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nation which may greatly raise the resistivity in the molten state. 
In an early attempt to measure copper, iron wires being used for 
terminals and the copper being exposed to oxidation, the resis- 
tivity obtained at 1,241°C. was 36-2 microhms, whereas my present 
value is 22-60 microhms. Another determination was made in 
which there was no recognisable cause for contamination other than 
such oxide as formed at the top surfaces of the liquid columns. At 
1,432°C. the resistivity found was 27.6 microhms, whereas my 
present value at this temperature is 24-10 microhms. Thus it is 
concluded that the oxidation raised the resistivity about 14:5 per 
cent. Using data taken from curve IV. we can find the ratio of the 
resistivity just after fusion to the resistivity just before fusion. 
Taking the former at 21-3 and the latter at 10-2, this ratio becomes 
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THE RATING OF SWITCHGEAR CONDUCTORS. 
BY B. E. G. MITTELL, 


Summary.—The author enumerates a number of disadvantages of 
including in specifications clauses relating to current density in the con- 
nections. It is urged that this is unscientific, and that instead makers 
should be required to guarantee maximum and average values of tem- 
perature rise. 


It was at one time almost universal practice to include in 
specifications for switchgear arbitrary values for the maximum 
current density in the conductors. Even now a large number 
of engineers seem to regard these figures as a kind of fetish 
whereby they are ensured a good practical job. But it is sig- 
nificant to note that by far the greater number of specifications 
including these clauses are issued in connection with compara- 
tively insignificant schemes. There are notable exceptions, 
of course, but the conclusion seems fairly to be that the result 
has not been found to be all that was expected. 

Such specifications usually read somewhat as follows : “ The 
current density in any part of the current carrying portions of 
the board shall not exceed ...... amperes per square inch sec- 
tional area and ...... amperes per square inch contact surface.” 
The same clause appears, possibly with somewhat differing 

'alues, both for continuous-current and alternating-current 
gear. 
TECHNICAL DISCUSSION. 

Series Trip Coils.—The first thing that this class of speci- 
fication encounters is the matter of trip coils. Instruments 
are usually neglected by consent, otherwise very great objec- 
tion would be met here. It may be thought on very brief con- 
sideration that, if an extremely low density is specified, all that 
is necessary is to instal standard apparatus, perhaps of the next 
larger size. In the case of ordinary continuous-current over- 
load circuit-breakers this cannot be done because the tractive 
effort on the plunger or armature, being dependent upon the 
ampere-turns of the coil, is reduced as the current density 1s 
reduced. To keep to a low current density and yet be able to 
trip the breaker at ordinary overloads the number of turns 
and the overall dimensions of the coil must be increased. This 
means entirely special construction, and possibly trip mecha- 
nism, perhaps for several sizes of breaker. A compromise 1s 
sometimes allowed by fitting the trip coil of a standard size 
breaker and running it at the standard density. Even then 
the breaker 1s quite special. 

Current Transformers.—Here again it is a matter of ampere- 
turns, but there are other things also which combine to show 
the absurdity of enforeing the current-density fetish. It is 
obvious that to obtain the required ampere-turns at a low 
density the bulk of the winding will be increased. It follows, 
therefore, that the leneth of the core will also be increased, and 
the magnetising current in proportion. Unless the section 
also of the core be increased the accuracy of ratio of current 
transformation is reduced. lf the section of core is made 
larver, the length of the turns is increased, and hence also the 
voltage drop in the secondary winding, unless the size of wire 
be made larger. Thus a verv much larger transformer results 
without the slightest gain in accuracy. In fact, the magnetic 
leakage is inereised, and thus also the phase displacement 
between the primary and secondary currents, 
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But there are two more serious disadvantages. The first is 
that for high-voltage circuits the windings are often wound on 
porcelain bobbins, and for special sizes several months’ deli- 


very is required. The second is that the accurate proportion- | for the small sizes the difference is more marked than in larger 
ing of a current transformer is largely a matter for careful 


sizes. With other makes the divergence is greater but the 
experiments, which require considerable time, and could not be 


curves suffice to show that the same rules do not apply to all 
carried out in the time available for the average switchgear | parts of the switch. 
contract. l 


Again, in addition to the previous remarks on surface der- 

Low-tension Switches.—There is something to be said for | Sity, there is the consideration that the contact surfaces borg 
rating these in terms of density, at least of sectional area. | in oil do not oxidise, and, therefore, are kept in better condit'on. 
Experience with a given class of switch usually returns to this In the oil-immersed portions, therefore, it appears possible 
in practice, and the variation of the current density at which | to work at higher densities than for corresponding apparatus m 
a given switch is run does not adversely affect any other | ir. This is true for moderate temperatures such as obtain for 
quantities. But by “ class " is meant the exact construction all but the very heaviest switches. The results of nerea: mg 
of a given maker and over a certain few sizes. The details of the size of these parts are (1) to decrease clearances and (2) to 
construction are of importance, since joints, &c., are liable to | Increase the inertia of the moving parts. Both (1) and (2) 
cause considerably more heating than the simple resistance of reduce the emergency breaking capacity of the switch (1) for 
the copper, and the size influences the matter very largelv, obvious reasons and (2) because once the switch has begun to 


sectional areas required for 25°C. rise in air. Curve B is tc ken 
from actual test results with a line of switches having compara- 
tively small tanks, as oil switches go. It will be noticed that 


since it is impossible to dissipate heat at the same rate from a | open it should complete its stroke. ard especially the first zit 
large switch as from a small one. This will be further con- | of it, in the least possible time. 
sidered under ''Connections." Current densitv, therefore, In the stems also, bulk reduces clearance, and thus man mile 
does not form a true comparison of heating between switches of | it very difficult to arrange a satisfactory operating mechani m. 
different makes or of different sizes. | Again, a slight increase in the size of the stem may requie a 
In the rating of switches the question of contact surface | larger size of porcelain insulator, and hence a larger size freme 
density is of more importance perhaps than sectional area, and 
às a basis of comparison is much less rational. The curve 
(Fig. 1) shows typically how the voltage drop across contacts 


varies with the pressure on them, the current density remaining 
constant. 
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Even with ordinary patterns of knife switches there is con- 
siderable variation in the types of contact and the resulting 
pressure, and hence in the allowable contact surface density. 
Laminated brushes are used almost without exception for 
automatic circuit-breakers. and in some cases for plain switches. 
The efficiency and reliability of the contact made are of a high 
order. A considerable pressure can be put on the contacts by 
the use of a powerful toggle mechanism, and the resulting 
heating is much more a question of sound mechanical eonstruc- 
tion than of contact surface area. A point to notice in con- 
nection with this type of brush is that for a given sectional 
area the contact surface depends upon the angle at which the 
brush beds. To increase the contact surface above what the 
makers have found to be the most satisfactory amount involves 
either decreasing the angle or adding a considerable amount of 
copper. The result of several very notable makers experi- 
ence has led them to forsake the notion of a liberal contact 
area by arranging their brushes to bed at 90 deg. 

Oil Switches.—ln very small sizes the disadvantages of 
specifying densities are not so great, and 1t is simply a matter 
of possibly upsetting makers’ standards. As the size of switch 
increases, however, a number of disadavantaves are apparent. 
In the first place, part of the switch 1s in air and part is in oil. 
Hence a higher density can be worked at in the portions im- 
mersed in and cooled by the oil. Curve A of Fig. 2 shows the 


altogether. These considerations and numerous others which 
arise in practice have led to the abandonment of the mere bulk 
idea and to the introduction of a number of refinements which 
reduce the temperature rise without loss of efficiency in other 
directions. Experience with large switches, where the problem 
of keeping down the temperature is serious, shows very clearly 
how little is covered by sectional and contact densities alone. 


Connections.—The temperature rise of connections depends 
not only on the heat generated in them, but also equally on the 
area of surface available for dissipating this heat. Hence, to 
specify one only is, at the very best, a rough method. The 
shape of the section is more important in the case of alter- 
nating current owing to skin effect. Heavy ‘bus bars, consist- 
ing of a number of strips in parallel mounted on edge, are more 
eflicient than heavier bars having less surface. In the case of 
aluminium the larger surface allows a considerably higher 
density to be used than is given by a comparison of specific 
resistance with copper. 

Fig. 3 shows area of conductor plotted against current, the 
values being approximate and for continuous current. Curve D 
— for circular conductors—is seen to approach the 1,000 am- 
peres per square inch rating, as the size is increased. For 
smaller currents a considerably higher rating can be used. The 
temperature rise taken—25°C.—is very moderate, and can 
safely be exceeded where there is normal circulation of air 
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‘The influence of the area for radiation is very clearly shown by 
the difference between curves D and E. Curve E is plotted 
as an average between the points obtained in practice. It is 
very undesirable to stock a large number of different sizes of 
copper, and hence a curve plotted accurately would show a 
number of peaks. The significance of this lies in the obvious 
difficulty of keeping every part of the connections below the 
rated density or temperature rise without unnecessary waste, 
and in the desirability of permitting a reasonable amount of 
variation. Curve B shows the increased area required for 50 
cycles alternating current where plain solid circular copper 
conductors are used. In practice methods are adopted for 
straightening out this curve. For 25 cycles the curve is of 
similar shape, but rising more slowly. For average rectangu- 
Jar conductors the curve lies only very slightly above that for 
continuous current for the range of current values given. These 
curves are omitted for the sake of clearness. 


CoMMERCIAL CONSIDERATIONS. 


All through the foregoing there has arisen again and again 
the conclusion that to specify densities is to hold the arm of the 
designer and manufacturer and to interfere with standards. 
The field is thus split into two camps: those who will put in 
hand special work and mutilate their standards, and those who 
will not. 
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To consider the first class. The average switchboard has 
&pparatus of many different sizes, and hence a large number of 
designs are affected. The manufacturers’ estimates are accord- 
ingly swelled by very considerable amounts in respect of special 
designs, new patterns and tools, increased labour costs, and 
experimental work. 

Of the second class there is, of course—as with the first 
class—the possibility that the densities specified may agree 
with a certain maker's standards. The contingency of a 
desire to give this particular firm preference is obviously out- 
side the limits of this article. But, neglecting this, it will be 
seen that a certain offer is made more attractive than it would 
Otherwise be, and hence what actually represents the best 
tender to the purchaser may be passed. But of more im- 
Portance than this is the fact that this practice very fre- 
quently eliminates a number of makers from active competi- 
tion, and it is fairly obvious that those who are unwilling to 
depart from their standards are very likely to be the best firms. 
If the result of all this is that the successful tenderer develops 
special designs, he is in a position of considerable advantage for 
future extensions. The gear is not on the market at definite 
listed prices, and he may be tempted to make on these occasions 
what he may have dropped at first. | 


À careful examination of the costs of different pieces of 


average switchboard apparatus shows that in actual cases 
where a “freak ” density has to be worked to, the actual works 
costs vary between two and three times those of standard 
gear—neglecting any difference due to raw material alone. 
The effect of this on the price of a complete switchboard 
averages an increase in price of about 20 per cent. 


CONCLUSIONS. 


In any parts of the conductors of a switchboard important 
points are mechanical strength, temperature rise, and insu- 
lation. In addition, various parts require the consideration of 
some or all of the following: Accuracy, deterioration of con- 
tact surfaces and reliability in emergency operation. Not one 
of these is determined by current density alone. In some, this 
factor is of quite secondary importance, and by attaching undue 
importance thereto efficiency is seriously impaired. 

Other points adversely affected by specifying densities are 
cost, overall dimensions and extensions. 

There appears to be a great deal in favour of supplying manu- 
facturers with full details of the duty for which the gear is 
required, and leaving them perfectly free to supply without 
restriction their own standard apparatus. If the need is felt 
of specifying something to ensure liberal rating the most 
rational thing to do is to specify the temperature rise ; or, 
better, to indicate what is favoured and to leave it to tenderers 
to offer their nearest standards and state their guarantees. 

For machines and transformers, temperature rises are 
standardised. The values accepted are usually considered high 
for switchgear, and average practice is a 25°C. rise on the two- 
hour rating of the machine or other circuit controlled. Gear 
for very heavy currents should be allowed considerably higher 
temperatures to avoid excessive cost, and the maximum rise of 
any part should be allowed to exceed the average by a reason- 
able amount. 


APPLICATION OF POLYPHASE CURRENTS TO 
RADIOTELEGRAPHY.* 


BY E. G. GAGE. 


The production of continuous oscillations in an antenna for trans- 
mitting radiant energy has long been a favourite problem for engi- 
neers, and several methods have been produced by which this could 
be accomplished. Almost without exception when applied to 
radiotelegraphy, the object sought hitherto has been to lower the 
decre:nent of the transmitter. This has given rise to the attendant 
practica] advantages of probable small atmospheric absorption, 
sharp tuning, and, incidentally, the optional elimination of the 
rectifier or chemical detector from the receiving circuit. In deeling 
with continuous oscillations it is well to remember that for certain 
purposes it is necessary to have only practically continuous oscil- 
lations, the dividing line being the group frequency analogous to 
inaudibility in acoustics. The success of continuous oscillations 
is due, not only to the fact that the transmitter emits undamped 
wave trains, but in part to the additional fact that rectification of 
received signals by a “ detector," with its attendant losses, is not 
required. 

To determine to what extent polyphase currents might be utilised 
for wave production, the experiments described below were carried 
out upon a machine designed for the work and presenting some 
unusual and possibly advantageous features. In this polyphase 
alternator the armature and the field structures revolve in opposite 
directions, each being driven by a 1 H.P. series-wound motor directly 
connected to the shaft and capable of running at from 3,000 to 
3,500 revs. per min. Alternating-current can be taken from either 
of the revolving members. The armature is a laminated unit having 
laminations 0-02 in. in thickness. All the various field and arma- 
ture parts are interchangeable upon the same shaft. Even the 
windings are all easily removable, and they are interchangeable. 
This feature of flexibility has been embodied for laboratory purposes 
only, but any of the various combinations excepting one could be 
adopted as a fixed design. The machine can deliver alternating 
currents at 6,000 cycles, either single-phase, two-phase or three- 
phase, arranged to deliver either 9,000 cycles or 18,000 cycles single- 
phase current, though the power obtainable at, 18,000 cycles is very 
small. 


^ From the * Electrical World." 
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F The arrrangement with which this article has to do can hardly be 
considered a true three-phase system as, known in alternating-current 
practice, since the phases are individually connected to their separate 
transformers. It is simply three single-phase quenched-spark sets, 
each operating at 6,000 cycles and so arranged that the discharges 
take place in regular rotation, producing a resultant of 36,000 sparks 
per second at maximum speed of the alternator. Theoretically it 
appears that the best results would be obtained when the group 
frequency equalled the natural frequency of the antenna. This 
result can be obtained, but because the radiation resistance of normal 
antennas increases rapidly as the working wave-length becomes 
much larger than the fundamental, it is not always advisable to 
meet this condition. For example, in a case cited where the group 
frequency is 36,000 the most efficient wave-length to employ would 
be that derived from the group frequency, t.e., 


300,000,00€ 
AT 8,333 m., 


where A = wave-length in metres and N= group frequency per second. 
To tune an average antenna to so long a wave would necessitate 
loading with inductance to such an extent that its total resistance 
would no longer permit efficient radiation of energy. 


Fic. 1. 


OSCILLATING CIRCUIT 
DIAGRAM. 
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Although the apparatus necessary for experiment may appoar to 
be complicated, the system is in reality very simple, as the circuits 
of Fig. 1 show. Before beginning experiments the first difliculty 
that came to mind was that of obtaining a clear note, and maintain- 
ing it on each phase so that the resultant would give silence in the 
receiving telephones. Since much trouble is experienced in 500 
cycle outfits in keeping the note pure. it was only natural to expect 
the same difficulties here. As a matter of fact, however, the note 
was the least troublesome of any of the features, and it might be of 
interest to show how the problem was solved by the careful selection 
of proper transformer constants by trial. Each transformer core 
comprises a bundle of silicon-steel strips bent into an open ring to 
allow for a leakage gap. The primary consists of a single layer of 
No. 20 wire wound for a few inches in the middle of the ring. The 
secondary is a coil of No. 24 double cotton-covered wire impregnated, 
having an inductance when free from iron of 65 millihenrys. The 
coupling between the primary and the secondary can be varied 
simply by sliding the secondary coil along the core or by tipping it 
at an angle. It was found impossible to do without iron. With 
air-core transformers the solution is simpler, but although at the 
available power and frequency of 6,000 cycles very little iron is 
needed, the laminated core cannot be omitted. "The fina] tuning 
of the transformer is obtained by means of variable condensers 
even though according to a transposition of the usual formula, i 
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where C=secondary capacity, E=secondary voltage, N= primary 
frequency and P=primary power, this does not permit maximum: 
efficiency. In this case it is advantageous to sacrifice over-all eftici- 
ency to regularity of operation, though the efficiency is kept reason- 
ably high, nevertheless, by carefully proportioning the circuits to: 
agree with the formula as nearly as possible. Since low voltages 
are employed (about 4,000 volts at the transformer secondary), 
ordinary rotary variable receiving condensers with oil dielectric can 
be used. By combining these with Leyden jars it is possible to- 
adjust the secondary capacity as closely as may be desired. Fig. 2 
shows the effect on primary 6,000 cycle current obtained by varying 
the secondary capacity. The cross shows the most satisfactory 
value. A quenched gap is used in each phase and consists of two 
copper plates with radiating flanges, paper gasket and parallel 
copper sparking surfaces. A pressure plate placed on top of each 
gap holds the units in position. A single gap is employed for each. 
phase and is quite sufficient for the voltages present. The induc- 
tance coils used in the oscillating circuits are made of “ Litzendraht ” 
(stranded wire) wound on hard rubber spools. Since the secondary 
inductance common to each phase when in operation consists of the 
three secondaries in series, it is found much better to keep both 
primary and secondary windings fixed in self-inductance value and 
to allow for variation of coupling only. In the apparatus used each 
coil has an inductance of 100 microhenrys. This change can be 
obtained simply by placing the primary coil in various positions 
with regard to the secondary. Excellent flexibility in tuning is 
found possible by use of these simple arrangements since the variable 
condenser across the transformer secondary, the variable compen- 
| sating capacity in the transformer primary circuit and the variable 
coupling afford entirely adequate means for preserving the regularity 
of note and radiation. Further adjustments are possible by vary- 
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Fic. 2. 


ing the alternator-field strength (and hence the primary voltage) or 
by altering tho value of reactance coils in primary or secondary 
circuits. The compensating capacities (of 1-2 mfd.) used on the 
primary side are ordinary rolled-paper condensers placed in series, 
so arranged that any unit may be disconnected at will. The high 
frequency of the alternator makes practicable this use of condensers 
directly in series in the primary circuit. Hot-wire ammeters are 
placed in circuit with the power transformer primary, power trans- 
former secondary, primary of oscillation transformer, and the 
antenna. The primary current at 40 volts no load (55 volts on 
resonant load) is 3-2 amperes. 

In the first tests of the apparatus, which were made in 1912 and 
1913, an artificial antenna was used for very long wave-lengths. 
For working at higher wave frequencies a real antenna of 0-001 míd. 
capacity and 4 ohms apparent resistance at the working wave- 
length, or 1,050 m., consisting of an inverted L 100ft. m 
height and having a single vertical lead, was utilised. At firt 
great difliculty was encountered in the adjustment of all three phases 
to resonance at the same period, so that the resultant would be a 
single wave. A great deal of time was spent on this problem, and 
it was found that the electrical constants of each phase must be 
identical to accomplish the desired end. Not only must the oxcil- 
lation constants be the same, but a uniform decrement must hold 
throughout, and no coupling can exist between separate phase cir- 
cuits. Imperfect balancing of one of the motors prevented the con- 
tinuous use of 6,000 cycles per phase, so that 4,000 cycles was em- 

! ployed in most cases. This lower frequency was secured by running 
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the field at reduced speed and prcduced a resultant of 24,000 groups 
per second. Using a wave-meter calibrated to 15,000 m. maxi- 
mum wave-length, with a rectifier as receiver, 8,000 sparks per second 
on one phase; prcduced an antenna current of 0-6 ampere, with a 
clear, piercing note, there being no sign of partial discharges. Add- 
ing the secondj phate, the note correspending to 16.000 sparks could 
te keaid, tut althcugh each phase taken separately prcduced an 
apparentiy absolutely clear note, when they were run together a 
faint hissing entered into the tcre given Ly the receiving telephone. 
Upcn cutting in the third pha:e the antenna current increased to 
1-5 i mpere, all sense cf musical pitch kecame lost and the hissing 
slightly increased. It must te urderstccd that this hissing sound 
was much :maller in amplitude than that of the musical tcne. In 
fact the hiss was hardly distinguishakle and could nct te heard 
when the musical ncte was present. "Ihe reason for this is probably 
that an absclutely clear ncte was nct obtained cn each phase, and 
that the weak partials existing in it Eecame prcminent when the 


mue:cal tcre was increased in pitch to a point above the upper limit | 


cf audibility. The cnly fact to dispute this explanation is that 
paitials usuallvf have a definite wave-length, whereas the slight 
hissing could Ee heard throughout the range of the wave-mcter. 
The effects were the same when a small antenna in another building 
was used for receiving. so that it is evident that the wave-meter was 
nct excited Ly purely Iccal disturbances. It was found very diffi- 
-cult to measure the decrement of each phase accurately because of the 
clcse coupling of the wave-meter necessitatedj by the small power 
ured. However, it seemed easy to obtain small decrements, and 
values greater than 0-1 per ccmplete cycle did not appear unless 
circuits were purposely thrown far out of resonance. Decrements 
less than 0-04 per ccmplete cycle per phase were not actually measured, 
but the results indicated that lower decrements were obtainable. 
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Fic, 3.—ARRANGEMENT OF ARMATURE AND FIELD PoLEs. 


d Interesting results were secured in the measurement of decrement 
of the resultant wave, with all three phases in operation. This 
quantity was evaluated both with and without interrupters in the 
antenna circuit, and identical results were had in both cases. It 
was found impossible to obtain for the resultant wave as small a 
decrement as that of any phase taken separately. The importance 
of this observation would seem to be that the value of polyphase 
currents used according to this method is not great for obtaining 
undamped oscillations. This conclusion refers only to cases where 
there are emploved wave-lengths shorter than the value indicated 
as best by the group frequency of the resultant as outlined above. 
However, their extremely small decrement is not the only feature 
that makes continuous or practically continuous oscillations of 
marked value; if the decrement can be kept reasonably small (say 
0-1 per period as in an actual case), there remain other advantages 
such as (1) comparatively low potentials in all circuits; (2) a con- 
stantly excited antenna circuit which is well adapted for the use of 
the sensitive heterodyne receiver; (3) flexibility, in that by use of 
an interrupter any audible note may be produced if it is desired to 
telegraph by the usual group frequeney method; (4) sufliciently 
persistent excitation to permit wireless telephony ; and (5) the pos- 
sible use of the tikker receiver. In the experiments the continuous 
or practically continuous oscillations were broven up into audible 
groups by means of a small commutator driven by a motor and con- 
nected in series with the transmitter primary or either the sending 
or receiving antenna, A machine with a dise cut so as to produce 
the letter D in Morse when driven by a small motor was also 
used for this purpose. The revolving interrupter was found con- 
venient, since the same apparatus could be used at either the sending 
or the receiving end for breaking up the oscillations into definite 
groups. When an ordinary vibrating contact tikker is used there 
I8 no such positive action. No special long-distance tests were made, 
but single-phase signals of 8,000 group frequency were heard by 


several stations over 15 miles away, and were reported as very clear 
and readable. The same stations (which used rectifying detectors) 
were unable to hear the 16,000 or 24,000 group frequency unless 
an interrrupter was inserted in the antenna circuit. Both these 
latter group frequencies were heard very loudly when received by a 
small testing station located on the same grounds as the trans- 
mitting station and employing a tikker. 

| It was found that placing an interrupter in the transmitting 
antenna circuit to prcduce audible groups of waves gives no advan- 
tage, in so far as loudness of signals is concerned. 'The apparatus 
used did not seem to produce an entirely clear musical note, perhaps 
because in this instance accumulations of oxide in the rotating com- 
mutator interferred with its regular action. In sustained wave prac- 
tice there would seem to be no reason for its use, since the tikker may 
be advantageously employed, and when it is desired to use rectifiers 
as receivers a better way to render the signals audible would be to 
operate at a lower group frequency by running easy phase on a Jower 
octave. The fact that the single-phase quenched-spark system is 
now well understood and almost universally employed in modern 
apparatus is an argument in its favour where limitations of power 
do not; handicap it. In high-powered sets the synchronous rotating- 
gap method is certainly sufficiently capable of extension to permit 
signalling over great distances. In both of these the audible high- 
group-frequency method introduced by Prof. Fessenden, a pioneer 
in both damped and continuous wave transmission, seems at present 
to be the choice for commercial work, and is used almost exclusively 
by the leading navies of the world. 

To sum up, the results of the experiments described would tend 
to prove that the application of polyphase currents to radio practice 
is perfectly feasible. The polyphase principle has been largely em- 
ployed by the writer during the last two years, but since the work 
has been mainly of an experimental nature it has not yet proved its 
superiority by wide commercial application. 
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Large Electric Crane.—One of the largest electric cranes in 
the world has just been completed at the Charlestown Navy 
Yard, Boston, U.S.A. The " bridge " overhangs at each end 
of the 125 ft. pontoon and the trolley travels the entire length 
of the bridge. The hoisting equipment consists of two main 
hoists, each with a capacity of 75 tons, able to operate simul- 
taneously. There is an auxiliary trolley and hoist with a capa- 
city of 15 tons. i 
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TECHNICAL EDUCATION. 


During the last few years the subject of technical educa- 
tion in this country has not been such a burning question. 
Nevertheless, it is one of very considerable interest, and we 
think, therefore, that all who are engaged in this branch of 
work will be pleased to read in our columns an abstract 
of the recent report on technical education by a German 
Committee appointed to consider this question. This 
Committee was due to action on the part of the Verein 
Deutscher Ingenieure in 1908, which action resulted in the 
more important engineering and allied institutions in 
Germany, some 25 in number, uniting to appoint a repre- 
sentative committee to inquire into and report upon 
existing relations between technical universities and in- 
dustrial demands. We think it is generally admitted that 
the German system of education is very complete, and, 
as might be expected, this report deals with the whole 
subject, including technical trades schools, technical 
(middle) schools and technical universities. It is in regard 
to the latter that we are more particularly interested. 

It is first laid down that the function of such universities 
is not to train specialists, but rather to teach what is fun- 
damental and to train students for independent responsible 
work. Consequently, too early specialisation is condemned. 
From the point of view of character, the Committee recom- 
mends the intercourse of students among themselves, and 
in particular with their teachers, and also a good measure 
of phvsical culture. 

On the rather vexed question of teachers, the Committee 
takes the view that professors should be men who have had 
a long and successful practical career, and who, further, 
possess the necessary pedagogic talent. The influence 
exerted on students by an eminent personality is em- 
phasised, and it is considered essential that professors 
should remain in touch with practice by being free to render 
services as experts. Theoretically speaking, this is no doubt 
perfectly correct, but it is more difficult to attain in actual 
practice. Probably this difficulty is felt when it is stated 
that technical universities should pay more attention than 
hitherto to the furnishing of a supply of efficient professors. 
In Germany, as in this country, the payment of the junior 
staff does not seem to be particularly good, and it is obviously 
out of the question to expect a young man, if he is getting, 
on successfully in practical work, to discard work in this. 
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direction and take up a position on the teaching staff of a 
university if such a position is poorly paid. The difficulty 
is that the teaching profession and that of practical en- 
gineering are considered to be too far apart to enable men 
If a young man 
goes from practical engineering to become a teacher he is 
liable to get out of touch with practice by the time he has 
an opportunity of becoming a professor, and yet the chance 
is that he cannot return to practical work. On the other 
hand, it is difficult to see how the junior staff can be re- 
We are glad to note that the 
Committee holds the view that, in the interests of an active 
development of academic instruction, an age limit for the 
compulsory retirement of professors on full pay should be 


to change readily from one to the other. 


plenished in any other way. 


gene rally fixed. 


In regard to workshop training, the view is taken that a 
one year's training at the works should be demanded, that 
it should be as continuou; as possible, and at least half 
completed before study is commenced. In regard to 
studies the suggested basis is certainly broad. For example, 
it is stated that economics and law should not be neglected, 
because they stand in such close connection with industry, 
and that every student should receive initiation into those 
subjects which will be of most use to him in his special 
subject. Also history, geography, literature, art and 
philosophy are not forgotten, so that a sound general 
It seems to us that it would be 
difficult for students to obtain time for so many subjects ; 
but, on the other hand, there is no qustion that the tech- 
nical university should be broad rather than narrow. 
Lastly, with regard to examinations, it is stated that these 
should be simp'ified as far as possible, keeping in view two 
cardinal principles—namelv, that the student must be 
examined in fundam»ntals and that copious options should 


education may be obtained. 


be allowed in the special subjects. 
It is some years now since the Institu*ion of Civil En- 


gineers took steps of a similar character so as to report upon 
Our readers will find 


this report published in the '* Journal ? of the Institution of 


the subject of technical education. 


Electrical Engineers for 1906. This report will be found, 
however, to differ considerably from the one under review. 
The Committee of the Institution of Civil Engineers and 
other societies dealt more particularly with the general 
character of the eduzation rather than with the details of a 
technieal university. For example, this Committee was 
strongly of opinion that the age at which a boy should leave 
school should be 17 years, and that at least one year should 
be spent in works; the Committee, however, went so far, 
also, as to state that degrees should not depend merely 
upon term nor final examinations, and should take into 
account the work done by students during their training, 
In other words, a preference was expressed for what is 
known as the "internal" student. It may be said that 
the present report carries us considerably further, because 
the technical university is now more developed. There is 
consequently better reason to consider in detail what the 
technical university should strive after in order to produce 
the best possible results. From this point of view the 
Present report will be of assistance. 
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The Mechanical Design and Construction of Generators. By 
R. LivivosTONE. (London: ‘ The Electrician " Printing & Pub- 


lishing Co.) Pp. vi..-222. 9s. net. 

The author of this book needs no introduction to readers of 
THE ELECTRICIAN, by whom he has long been recognised as an 
authority on matters affecting the mechanical side of elec- 
trical machinery. Hence it would be superfluous to say any- 
thing about the quality of his latest work. Likewise there is 
no call to justify the appearance of a book on this subject, for 
while there are innumerable works devoted to purely electrical 
problems, with perhaps a sprinkling of the mechanical here 
and there, very few trustworthy treatises on mechanical design 
and construction have been published. The result of this neg- 
lect has been unfortunate for manufacturers and users alike, 
and most electrical engineers can recall bitter experiences 
arising from ignorance of mechanieal detail. 

It is now recognised that, despite the apparent simplicity of 
electrical machinery, problems arise in connection with it no 
less difficult than with other kinds of machinery, and the de- 
signer of the mechanical parts must be no less thoroughly 
equipped. The days are past when an ill-educated office boy 
with a few evening classes to his credit can be expected to gain 
sufficient experience at the board to make him a good electrical 
draughtsman, and firms are beginning to understand that 
drawing-office mistakes due to incompetency are a great and 
unnecessary source of loss. The highest skill is demanded in 
many cases. For example, to make a sound design for a high- 
speed rotor is often no easy task. Also the mechanical design 
of stationary parts, like switchgear and brushgear, may well tax 
the resources of the designer to the utmost. At the same time 
it is a welcome sign that the most important institutions where 
engineering is taught in this country now appreciate the use- 
lessness of expecting physicists to teach electrical engineering 
and also arrange their courses on the sound principle that an 
electrical engineer must before all things be à mechanical 
engineer. 

Hitherto pocket books have been the main source of in- 
spiration for information on the mechanical parts of machines, 
but it is hard to see why mechanical matters should not be 
dealt with in the same way as electrical. This is the reason 
why the present book will supply a genuine want, and the 
author might have gone still further with first principles and so 
enhanced the value of his work. Of necessity, any book on 
mechanical design must contain much that is familiar to all 
engineers, and much that is to be found in many of the excel- 
lent and well-known pocket books. But it is the development, 
discussion and application of the various rules and formule 
that is so helpful, if the calculator is to understand what he is 
doing, and to have an intelligent idea of the meaning of the 
limits he is working to. We hope that the present book will 
enable many draughtsmen to forsake the rule-of-thumb 
methods and the blind copying which make their office life so 
dull and uninteresting. 

The main headings of the subjects dealt with are: Pulleys, 
gearing, couplings, rotor hubs, end plates, unbalanced mag- 
netic pull, shafts and bearings (high and low speed), align- 
ment of shafts, stator frames, stresses in rotors, poles, end 
clamps, field coil supports, rotor bodies, cvlindrical rotors, and 
general details. It must be remembered that the book sets out 
to deal with generators, so that a number of useful problems 
receive scanty treatment. We cannot but regret that subjects 
such as helical gears, worm gears, cham and flexible drives— 
even if of chief importance with motors—have either been 
omitted altogether or dealt with m a meagre fashion. Also 
the subjects of bearing design and the prevention of oil- 
throwing might be added to those where fuller treatment is 
desirable. At times, the methods followed by the author are 
original, and the constants he uses will doubtless differ from 
the practice of other firms in many instances. This, however, 
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ig unavoidable, and is an advantage rather than otherwise, for, 
it shows how other people look at the same problem and what 
limits they are prepared to go to. A part we should like to see 
extended is that dealing with the critical speed of shafts. 
Without criticising the method advocated, it is difficult for a 
beginner to learn all that is necessary without actual examples 
to guide his judgment. It is by no means an easy matter, for 
instance, to find the stiffness of a built-up rotor—possibly one 
of the safest methods is to calculate the critical speed under 
two limiting conditions: the one where the stiffening due to 
the laminations is ignored, the other where it is allowed in 
full. Obviously, the running speed should not lie within these 
limits if we wish to be on the safe side. Though we have seen 
faulty solid rotors, we cannot agree that the risk of getting such 
a rotor justifies the adoption of the laminated rotor. There 
is no difficulty in making properly a solid rotor, even at a 
reasonable price, and as such it is far better, both mechanically 
and electrically, than the built-up rotor. 

But we do not wish to see how many faults we can find in 
such an excellent- book, even if we must still make the passing 
remark that the index is too scrappy to be of any use. It only 
remains to sav that the publishers are to be commended on 
the excellent way the book has been got up; the text, the 
figures and the tables are all good. The only thing we do 
not like is the price. We are quite willing to be told that the 
reviewer has nothing to do with this—the experience of tres- 
passing will only be made the more pleasant. Now, we do not 
say the book is not worth 9s., but 9s. is a large sum of money 
when it probably has to come out of the hard-earned wages 
of a junior draughtsman or apprentice. Nevertheless, despite 
the hardship of the net price, the money will be well spent. 

8 S. PARKER SMITH. 
The Electron Theory (Dyen Tsü Len), By Prof. Tosuixoso MizcNo, 
Kyoto Imperial University, Japan. (Tokio: Z. P. Maruya & Co.) 
Pp. 336. 

Prof. Mizuno is already favourably known to European 
physicists for his researches on magnetostriction and other 
subjects, and this elegant Japanese work on modern electrical 
theory will do much to enhance his reputation. The context 
of the book is clear, even to those unacquainted with Japanese, 
through the algebra, the illustrations and the glossary of 
Japanese terms, which are given in English as well as Japanese. 
The treatment includes the Zeeman phenomenon, radio- 
activitv, Brownian motion, and the quantum-theory, as well as 
chemical analvsis by positive rays; so that its range is up to 
the latest European standard. A peculiarity of the printing 
is that no line blocks or process blocks are used, diagrams being 
in the shape of white-line engravings and half tones produced 
by some collotvpe process. In both cases the technique is 
excellent, as might be expected from the well-known skill of 
our Eastern allies. E. E. F. 


technical universities. Several of the issues raised may be of in. 
terest to English readers and may suggest points of practical utility- 
in this country. | 

From the outset the Committee deprecates any tendency to undue 
rigidity ; different localities make different demands which must 
be properly considered if the various institutions are to serve a use- 
ful end. This freedom of action is enhanced by a well-advised 
system of grading, in particular in schools below university standing. 
Experience has shown that curricula of different institutions tend to 
approximate, but sufficient scope must be retained by each in order 
that it may preserve its own peculiar physiognomy. By so doing, 
all grades of technical institutions can more safely ensure the sym. 
pathy of the foremost men in industry, and, in time, their students 
will receive preference when appointments are made. 

The delimitation of the schools in question is as follows : — 


1. Technical Universities (Technische Hochschulen*) whose 
students are admitted only after passing through all the nine classes. 
of a secondary school,t and then study eight half-years before gradua- 
tion. 

2. Technical (Middle) Schools (Technische Mittelschulen or Fach. 
schulen).—According as those entering these schools have or have 
not passed the examination from one year's military service] or the 
equivalent of such examination, the middle schools have to be 
divided into (a) upper middle schools and (5) lower middle schools. 

3. Technical Trade Schools (Technische Arbeiterschulen).—This 
third class of schools comprises such as industrial continuation 
schools, factory schools, apprentice schools, Sunday and evening 
schools. In recent years, their importance has greatly increased 
and it is obviously in the interest of the community that they should 
be fostered. 

In regard to schools of the second category. great care must be 
taken to prevent any confusion, in the eyes of the uninitiated, with. 
the highest class. The temptation to magnify their importance, 
especially if they do not happen to be State schools, is so evident 
that any risk of misapprehension, such as may arise from the par- 
ticular name by which they are called (Polytechnic, Academy of 
Engineering, and the like), or from the certificates granted by them, 
should be strenuously avoided. 


TECHNICAL SCHOOLS. 


As far as possible, the pupils in this class of school should have 
reached the same stage of general education on entering. To facili- 
tate such equality, preliminary classes should be instituted at the 
various schools, wherever necessary ; where these have been arranged 
they may be pronounced a success. Adequate practical experience 
must be insisted upon—for the upper middle schools, this must be 
of at least two years’ duration ; for the lower, four. The committee 
also recommend that it be continuous, and immediately precede 
admission to the school. 

Absolute unanimity prevails in industrial, administrative and 
teaching circles on the following points concerning curricula :— 


1. Special stress should be laid on instruction in drawing; free 
hand drawing from memory should be encouraged. 

2. Mathematics should only be regarded as a means to an end; 
therefore, the more abstract ranges of this science should be avoided. 
The theory of functions recommends itself for special study in the 
higher schools, because of its aid in simplifying many problems 
arising in practical work. 

3. In natural science, particularly in physics, depth is more to be 
aimed at than breadth, and again the practical view must never be 
lost from sight. 

4. In view of the definite ramifications of practice, schools must 
not attempt to train specialists, but must confine their care to the 
fundamental principles of technical education. Special regard must 
be paid to all modern developments in the direction of economy. 

5. Laboratories are indispensible for most middle schools; not 
for purposes of research which must be left to technical universities, 
but as practical illustrations of what has been learned in theory. 

6. Visits to works by the various schools should be encouraged 
and written reports of what has been seen should be written by the 
students. The heads of both private and state concerns should be 
appealed to, to prompt such visits. AMT 

7. 'The hours of instruction should be so arranged that à pupil in 
the upper classes can devote his time chiefly to his preferred subject, 


dome 


DISCUSSIONS AND REPORTS ON TECHNICAL 
EDUCATION. 


BY THE GERMAN COMMITTEE FOR TECHNICAL EDUCATION, 


In 1908, at the instigation of the Society of German Engineers 
(Verein Deutscher Ingenieure), the important engineering and allied 
institutions in Germany—some 25 in number—united to appoint a 
representative committee to inquire into and report upon the exist- 
ing relations between technical institutions of learhing and industrial 
demands, and to make suggestions for improvement. "This com- 
mittee is known by the name of the " German Committee for Tech- 
nical Education ^ (Deutscher Ausschuss fuer technisches Schulwesen) 
and has now issued five reports. The first report contains communi- 
cations concerning the foundation and composition, as well as the 
coutemplated activities, of the Committee. The second bens 
with the actual carrying out of the programme and deals mainly 
with state technical (middle) schools for mechanical engineering. 
The third report is an enlargement of the second and extends the 
investigations to private institutions of like standing, The fourth 
report deals with the instruction of apprentices, giving the sugges- 
tions of the Committee in the form of a number of guiding Bond is. 
whilst the fifth carrics the scope of the inquiry further to studv 
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* Technische Hochschulen is the term used in Germany to denote 
institutions of university status, where students graduate in technologic 
subjects. er 

t The average age at which such school courses, whether in science ot 
in arts, is completed is 19 vears. 

f A very general idea of this examination. which is taken at the eus 
age of 16 years, may be obtained from a comparison with, 84y, the 3 
culation of London University &T f 
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and work with a certain amount of independence ; therefore, such 
studies as mathematies, mechanies, physics, chemistry and the 
clements of mechanical engineering should be disposed of in the 
lower classes. 


By observing these suggestions, the schools will train men suitable 


to become officials in large enterprises and owners of small ones. 


As it is imperative to send the pupils back to practice while they are 


still young, the period of studies must not be unduly prolonged. 
Experience has shown that for the higher middle schools five half- 


years, and for the lower four, will suffice. It is often expedient to 


allow those who are better prepared to omit the lowest classes. 
Promotions from the lower to the higher classes should only be made 
when the teacher has convinced himself that the work of the class 


has been properly mastered; by this means formal examinations 


may be reduced to an indispensible minimum. A certain amount 
of uniformity in the standard required at the final examinations in 
the different schools should be sought after, and again, caution is 
advised to prevent the holders of a certificate from the technical 
schools attempting to pass themselves off as graduates of a univer- 
sity. (The insistence of this point in the Committee's report seems 


to indicate that a real abuse in this matter exists, so far as private 


schools are concerned.) 
The teachers in technical schools should be engineers who have 


completed a course of study at some technical university, and have 


spent considerable time in practical work. No special course is 
recommended for teachers at the university 
themselves for teaching by direct experience in the schools. 


to engage in practical work be granted them. Courses for teachers, 
study travel, conferences and lectures may profitably be arranged. 
In order to secure a competent class of men as teachers, remunera- 
tion on a generous scale should be provided, and their status should 
be that of the higher State officials. Industrial concerns have it in 


their power to assist teachers by unstinting permissions to visit their 


works, and by handing over models, drawings and technical descrip- 
tions for the use of their classes. 


The foregoing remarks were extracted from the report dealing 


with State technical schools; a further report discusses technical 
schools independent of State control. The non-State technical 
middle schools can be divided into three classes : (a) Municipal 


schools of large towns, which, generally speaking, equal the State 
schools; (b) Municipal schools of small towns, which are usually 


attended by pupils from other districts, and are intended to pro- 
mote the economical welfare of the locality in which they are situated ; 
(c) private schools, which, in the first instance, are to be regarded as 
established for private gain. * 

The strictly private schools seem to be dwindling both in number 
and importance, which, on the whole, is not greatly to be regretted. 
Among the non-Ntate schools, there are many which are excellently 
equipped, well managed and capable of training useful men for in- 
dustrial concerns. Their greater flexibility enables them to adapt 
themselves to the particular requirements of any particular branch 
of industry, whilst the personal interest taken in an institution whose 
Prosperity depends on successful competition with others of its kind 
tends to promote effective teaching. A number of objectionable 
features must be abolished; the committee enumerate the follow- 
ing: (1) Insufficient discipline ; (2) irregular attendance; (3) too 
large classes; (4) over-exertion of pupils; (5) unequal previous 
training of teachers ; (6) advertising bv means of names calculated 
to ereate the impression that the technical school is à university ; 
(7) certificates designated with this same end in view ; (8) cultivation 
of the clique system (student corps) found in universities; (9) high- 
flown culogies of the aims of the institution, which it is unable to 
attain because of insufficient apparatus, reckless admission of pupils, 
choice and salaries of teachers and too short courses. 

The committee calls for the co-operation of all concerned in the 
abolition of these abuses, and invites preference for pupils trained 
in those schools which conform to the requirements it lays down. 
Above all, instruction by means of correspondence should not be 
tolerated. Further. in view of the above-mentioned irregularities, 
close watch must be maintained over non-State schools to prevent 
any school in an inferior category prizing itself as belonging to a 
superior one, and to prevent both upper and lower technical schools 

‘Ing comprised within one and the same institution. Owing to 
the different aims of these schools the lower cannot. be regarded as 
Preparatory to the higher, and admission to the latter must be rigidly 
qualitied by passing a satisfactory examination as already specitied, 
and by two years’ continuous practical training. 

The third report concludes with a memorandum submitted to the 
governments of all the Federal States of Germany, strongly urging 
immediate legislation to put down the abuses detailed above. The 
memorandum further insists on the necessity for expert surveillance 


they can best qualify 
In 
order to retain contact with practice it is suggested that some liberty 
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of all private and non-State schools, and on the discontinuance of 
any school whose first aim is not to provide instruction, but to be a 
source of material gain, whether to an individual or to a small com- 
munity whose local interests outweigh a wider patriotism. Where- 
ever a new non-State institution is founded an exact scrutiny must 
be made of the financial position of the founders. 


APPRENTICESHIP AND TRADE SCHOOLS. 


The fourth report deals with the lowest grade of technical schools, 
the trade schools and with the training of artisans. Its sugg»stions 
are embodied in the form of a number of guiding principles. The 
general consideration serving as starting point is that, as industry 
only survives by successful competition, it must insist on an abun- 
dant supply of well-qualitied apprentices, over whose education it 
must exercise a directing influence. Too strict control by govern- 
ment inspectors, &c., is here rather harmful than beneficial. Facili- 
ties should be offered to allow the more efficient apprentices to qualify 
for the position of foremen or to take charge of small concerns. 

The practical training of artisan apprentices requires at least 
three years, preferably four. The basis of such training must be 
obtained in the workshop, but should be supplemented by school 
instruction. This applies both to State and to communal enter- 
prises and private industrial concerns. The three factors which 
determine the number of apprentices are : (1) Time of apprentice- 
ship; (2) The average working life of a man at his trade; (3) the 
needs considered essential for an adequate training of apprentices. 
No premium should be demanded of apprentices, but a small and 
increasing salary should be paid them. They should be indentured 
and a fraction of their salary might be held back until they have 
satisfactorily completed their term of apprenticeship. The agree. 
ment should contain a clause stipulating that the apprentice shall 
pass a final examination conducted by committees appointed by 
industrial concerns. The training should be confined to one branch 
of engineering and follow a definite plan, but must avoid onesidedness, 
Where practicable, apprentices should spend the first year in a special 
department under special guidance, unencumbered with ordinary 
work in the shops. The training of artisan apprentices should be 
left to industrial concerns. Only where this isimpossible is it advis- 
able to establish technical schools for them. 

Wherever it is expedient the school instruction should be imparted 
in schools arranged by industrial concerns, several of which may 
combine to support one school, otherwise apprentices must attend 
public trade continuation schools. The committee notes with 
satisfaction that the number of both these classes of schools is in- 
creasing and their labours are more and more crowned with success. 
In the establishment of publie continuation schools due regard must 
be paid to local conditions, and whatever state supervision "exists 
should act in closest co-operation with the local promoters of the 
school. Representatives of industry and commerce should be con. 
sulted with regard to administration, curricula, &c. The Schools 
should be provided with independent class rooms and apparatus. 
The teachers should be specialists who keep in constant touch with 
practice, and who have good opportunities to train themselves in 
the methods of giving instruction. Though the main function is to 
educate young men for a special vocation, development of character 
and instruction in the common duties of citizenship should not be 
neglected. Efforts should be made to avoid evening hours for 
apprentice classes, so that the students may come as fresh as possible 
to their work ; this can generally be done, even when full allowance 
has been made for the time they must be present at the works. 

Greater facilities than have generally existed hitherto must be 
provided for artisans to continue their learning efter they have 
finished their normal course. This can be best done, the committeo 
suggest, by establishing courses in conjunction with the ordinary 
apprentice schools, similar in nature to the Sunday and evening 
courses which already exist in connection with the upper and lower 
technical schools. "The advantages of doing so are threefold : (1) 
The course can be very economically arranged ; (2) ambitious work- 
men have thus an opportunity of gaining knowledge which places 
them on a greater equality with pupils of technical schools ; (3) 
they can readily be supplemented by day courses, The com. 
mittee seriously urge the creation of extension courses of this class 
and that they be undertaken with the co-operation of the trade 
and industry. The foregoing general principles have been inten. 
tionally endowed with a purely general character; details must be 
supplied by accumulating experience. 


TECHNICAL UNIVERSITIES, 

Position and Functions of Technical Universities, Both universi- 
ties and technical universities must be regarded as of equal rank and 
both are differentiated from technical schools by the facilities thes 
offer for original research. The foundation of further institutions: 
devoted to one special branch of engineering and of university rank 
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should be avoided— where such exist they should be brought into 
close co-operation with technical universities. The basic functions 
of technical universities are teaching and research in the sphere of 
technical sciences, together with cultivation of applied art. Amongst 
objects of study, we shall find, therefore, mathematics, natural 
Science, sociology and economics, history of art, archelogy and 
industrial hygiene. Libraries and laboratories should be supplied 
with the means for original research. General culture of the mind 
should be fostered, in addition to the specialist studies. On no ac- 
count must a technical university confine its work to what is imme- 
diately practical for an ordinary industrial or State position. It is 
not the function to train specialists, and for this reason, what is 
fundamental to all the divergent branches of technics must be 
emphasised ; pure memory work is of no use, and must be replaced 
by reasoning from first principles. Too early specialisation is to be 
condemned. The great task is to train students for independent, 
responsible work; this alone ensures real knowledge. The empha- 
sis laid on fundamentals does not preclude thorough study of detail, 
danger only arises when the student is allowed to lose sight of tbe 
essential unity of science. 

As the student age is so important a period in the formation of 
character, and as character is one of the prime factors in determining 
industria] efficiency, whatever tends to mould character should be 
well cultivated. The Committee recommends the intercourse of 
students among themselves, and in particular with their teachers ; 
also a good measure of physical culture, for which proper means 
should be provided. Four years should suftice for study, in order 


that a student may enter on his practical career while young 
and keen. 


any of the absurdities bound up with the traditional student-corps, but 
should aim at a real stecling of both intellect and physique. The 
co-operation of both State and university authorities with the stu- 
dents is desirable. 

Technical universities should give foreign students a hospitable 
reception, since their company may be of great profit to German 
students, but their numbers must be kept within reasonable limits. 
They should possess adequate qualifications before being admitted, 
and in particular should have so far mastered the German language 
that they can immediately profit by lectures. Care must be taken 
not to overload classes with unmatriculated students, and only such 
should be admitted as can derive real benefit and have a definite 
interest in the work. The recent attempt to establish an abbre- 
viated course demanding less preliminary work must be pronounced 
a failure—the suitable place for such is the higher technical school, 
and not the university. 

Previous Education.—(a) Theoretical.—The previous education of 
students must be obtained at the ordinary schools, at which special 
attention should be paid to independent, consistent thought and lucid 
expression of ideas. The aim should be to lay a foundation for an in- 
telligent grasp of all problems of modern civilisation. Overlapping be- 
tween school and college courses should be obviated. The university 
course in mathematics should assume that freshmen are familiar with 
functions and the elements of the calculus and proceed with a system- 
atic study of the latter. Great importance must be attached even in 
the schools to applied mathematics, and, in particular, to the graphical 
portion of the subject. The creation and further development of 
chairs for applied mathematics wil] ultimately furnish an adequate 
supply of teachers in this subject. An acquaintance with the funda- 
mental principles of elementary physics should have been gained, so 
that students may proceed at once to advanced work. Laboratory 
work should commence at school, and under present conditions may 
exempt a student from part of the university course in this subject. 
In chemistry, a knowledge of the most important chemical pheno- 
mena and of the fundamental chemical laws should be attained at 
school. Greatest value should be given to drawing, which cultivates 
a proper grasp of the meaning of space—a matter of high importance 
in all branches of knowledge, regardless of any later career. Facili- 
ties for modern language study—for Germans, English— should be 
provided. Optional courses in mathematics, physics, chemistry and 
drawing should be arranged in those schools where the normal 
courses in these subjects do not satisfy college needs. The last two 
years of school should form a period of transition from the rigid 
discipline of the school to the freer instruction of a university. 


(b) Practical.—The time speat by students in the shops should 
ensure an insight into the conditions of work and workmen, and at 
the same time create a foundation for study based on empirical 
knowledge of the properties of materials and the processes of working 
and production, as well as an acquaintanceship of the connection 
between design and manufacture. Besides, this practical expert 
ence gives students a chance of coming into contact direct with 
workmen and of learning to understand their way of life, and thus 
exerts a favourable influence by contributing to the abolition of the 
social eleavage between two classes of society, neither of which is 
independent of the other. For the future college engineer a one- 
year's practical training in works should be demanded ; it should be 
as continuous as possible, and at least half completed before study is 
commenced. For this purpose firms should work more hand in 
hand with colleges than hitherto. The university may recognise 
certain special cases where work in offices, in large engineering con- 
cerns, power stations, &c., may form a partial substitute of tram- 
ing in works. As supplementary to the one year's obligatory one 
years practical training, the holidays can be advantagcously spent 
in oflices, power stations and the like. 

The Course for the Diploma of Engineering.—The Diploma of Eng- 
neering (written Dipl. Ing.) is the certificate awarded on the satis- 
factory completion of a four-years’ course at a technical universtty. 
(It is recognised as a degree, just like Ph.D. or B.Sc.) 

(a) The Faculties of Mathematics and Natural Science.— These 
form the indispensable foundations for all technical branches. There 
should be a common course for all engineers which should be con 
pleted in the first four half-years. Mathematics should not be 
abstruse, but sufficient knowledge in the higher branches must y 
acquired to enable the future engineer to make a successful study 0 
mechanics, and the fundamental parts of physics. In particular 
geometry should be cultivated on account of its value in DEA 
ing the sense of space. Mathematics should not anticipate technica 
instruction ; on the other hand, due regard must be paid to tt: appli- 
cation in order to awaken the interest and zeal of students. pa 
knowledge of higher analysis can be gained at school more Ben 
the university will be available for those parts of the theory of di 
ferential equations which are necessary for mechanics. 
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Organisation.—Technical universities should be granted a large 
measure of self-government. They should preserve their tradi- 
tional features, and should encourage thorough study in those 
branches which meet the needs of any locality, yet sufficient uni- 
formity should be preserved to enable students to move freely from 
one university to another—a historic custom which is still widely 
followed in Germany. Any stereotyped syllabus of work in the 
various departments and too extensive examinations are to be 
avoided. Seminar courses, which permit discussions between 
teacher and class, should be encouraged for the development of 
individuality. The rapid progress of practice renders impossible 
even an approximately complete treatment of any one subject in the 
time at the students’ disposal; therefore, synoptic treatment and 
suitable interlinking of the courses should be aimed at, and all 
modern appliances of real educational value should be provided. 
The keeping of academic terms should be strictly insisted upon, and 
vacations should be fittingly utilised. 
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Teachers.—As professors of technological subjects, men should be 
appointed who have had a long and successful practical career, and 
who further possess the necessary pedagogic talent. The influence 
exerted on students by eminent personality cannot be over-esti- 
mated. It is essential that they should remain in touch with prac- 
tice. To this end their services as experts should be in demand 
wherever possible. For sciences and mathematics, professors should 
be chosen capable of appreciating the practical importance of their 
subjects. Technical universities should pay more attention than 
hitherto to the furnishing of a supply of efficient professors. In 
order to enable young men to accept the non-salaried positions which 
usually come at the beginning of an academic career in Germany it 
is advisable to make them assistants with adequat? remuneration. 
Assistants, too, should have had sufficient practical experience; a 
reasonable status and a fairer stipend than hitherto should be 
guaranteed them. In the interests of an active development of 
academic instruction, an age limit for the compulsory retirement of 
professors on full pay should be generally fixed. The ratio of the 
income derived from class fees to the professor's total income should 
not be such as to encourage him to emphasise unduly his own sub- 
ject. The organisation of technical universities should enable 
eminent practical men to give special extension lectures, 


Students.—A general organisation of the entire student body 
should be called into existence, in order to cultivate the manifold 
interests all students have in common. It may give advice to 
students on the arrangements of studies ; it must destroy all traces 
of cliques, and must educate students to take an intelligent interest 
in the self-government of universities. In order that minor clubs, 
&c., may be duly subordinated to this general organisation the 
latter should be (a) representative of general interests, (b) entrusted 
with important functions, (c) endowed with extensive powers, (d) 
oflicially recognised. it may serve as an approproate intermediary 
between students and stati. The discipline and habit of responsible 
conduct imparted by these organisations are eminently useful factors 
in the formation of character. They may promote higher ideals of 
study and regularity of attendance. They should not be fettcred by 
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'The introductory instruction in physics should give an idea of the 
present position of the science. The lectures should not merely 
aim at giving definite facts but rather a condensed summary of the 
whole range of the subject. Experimental rather than mathematica} 
treatment should come at the beginning of the course, and labora- 
tory work should form an essential factor in training for exact scien- 
tific thought and self-reliance. 

A knowledge of general chemistry is indispensable for engincering 
students; the objects of such chemical instruction should be to 
provide by means of lectures, illustrated by experiments, the under- 
lying facts in inorganic and the most important facts in organic 
chemistiy. 

(b) Mechanics.—The object of instiuction in mechanics, viz., to 
qualify students for independent apprehension of technical problems, 
can only be gained by supplementing the lectures by sufficient exer- 
cise classes, for which there must be an adequate number of assis- 
tants to give the necessary help. Graphic statics is to be included 
under mechanics, also a mechanics’ laboratory is desirable. For 
ambitious students opportunities should be given to attend lectures 
on more advanced parts of the subject. 


(c) The Technical Faculties.— Above all things value must be 
attached to a thorough treatment of the fundamenta] branches. 
Engineering as applied to machinery is often subdivided into mechani- 
cal engineering, locomotive engineering and electrical engineering, 
to one of which departments a student should devote particular 
care. Without destroying the student's independence, in his engi- 
neering designs he should be required to make working drawings as 
for practice. To obtain the necessary time for this only the larger 
designs in a few of the most important subjcets should be completed ; 
for the others, calculations, with partial or complete sketches, must 
suffice. Great value should be placed upon the cultivation of a 
feeling for shapes and dimensions. In view of the great ramitica- 
tions of the major branches, laboratories are best divided into depart- 
ments, each of which is in charge of a specialist, but this division 
should preserve the unity of the institution as a whole. Libraries 
should be constantly accessible to students in arder that they may 
gain an introduction to the literature of their special subject. Since 
cconomic considerations are always in the foreground in technical 
work this aspect should be continually insisted on in. both lectures 
and exercises. 


(d) The Economic Faculties and Law..—Vconomies and law must. 


not be neglected at technical universitics, since they stand in such 
close connection with industry; every student should receive the 
initiation into these subjects which will be of most use to him in his 
special subject. A certain amount of instruction in the history of 
industrial and economic development, in finance and administrative 
law should be given, and these should be included in the subjects of 
examination. In order to secure competent teaching technical 


universities may even go so far as to create special chairs for these 
studies. 


(e) The Faculties for General Culture.—Yhe creation of full p-o- 
fessorships in history, geography, literature, art and philosophy is 
indispensable in technical universities, whose functions must not 
be confined to specialist studies. Every encouragement should be 
given to students by arrangements of time-tables, examinations, 
&c., to obtain as sound a general education as possible. All these 
subjects should be pursued in closest dependence on technology, so, 
eg., history should take account of the development of industry 
and technics; geography should emphasise the interünking of 
‘nations for the peculiar benefit of each, and so forth. Readers 
should be appointed for the study of living languages. Although 
culture subjects must necessarily occupy a subordinate position at 
the technical universities, the teaching should be of first-rate quality. 
Where professors from the ordinary universitics are employed they 
should adapt their lectures to the special necds of technical univer- 
sities, without, however, descending to the level of popular lectures. 
Since many teachers, lawyers, higher state officials, &c., in training 
at the ordinary universities also have to be familiar with the com- 
moner problems of technics, an exchange of professors between the 
two classes of institutions might be arranged. 


(f) Examinations and Degrees.— Examinations must be so arranged 
a8 to respect the desirable liberty of students to study at a variety 
of technical universities; mutual recognition of examinations by 
the different colleges is, therefore, essential, in spite of the fact that 
these may vary somewhat in their courses according to the particular 
locality in which they are situated. A simplification of examinations 
I8 to be striven after, keeping in view two cardinal principles; (1) 
every student must be examined in fundamentals; (2) copious 
options should be allowed in the special subjects. The final examina- 
tion should not need more than four ycacs’ study, and it would be 
good to aim at a reduction for students whose pre-college training 
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is above the normal. The degrees conferred should indicate the 
kind of studies pursued. The suggestion is made to extend the use 
of the title “ Doctor of Technical Science," which has already been 
intrcduced. 

(g) Practical. Experiexce.— Yhe engineers training is only com- 
pleted in the practical work following on his university course, and 
every assistance should be offered young men leaving college to 
follow their vocations. State concerns have long recognised and 
met this requirement, but municipal and private concerns have been 
all too chary of their support, although the experience of America 
has shown the advantages to be derived from generosity in this 
regard. | 


The Education of Non-Technical Mea.—Yhe importance of tech. 
nology for the whole of modern civilisation is so overwhelming that 
no man calling himself educated should lack à general knowledge of 
the achievements of technical science, of its meaning for the national 
weal, and of the conditions for its uscful activity. In particular, 
teachers of mathematics and natural sciences in secondary schools 
should impart to their pupils some grasp of the culture-value of 
technology. To eliminate the effect which has existed hitherto in 
this regard, more teachers of mathematics and natural science should 
receive their education in technical universities. 


Conclusion.—Vhe development of technical universities cannot 
be regarded as having yet reached finality. Their prime function 
is to provide instruction in the many branches of technology, but 
owing to the exigencies of the education of leading engineers this 
narrow limit has already been exceeded. Therefore, technical 
universities must become, in close connection with the more ancient 
seats of learning, places of scientific research and teaching where, in 
addition to strictly technical subjects, all the manifold. branches 
which are inseparably bound up with the latter are cultivated, 


CORRESPONDENCE. 
+ —-—_—_ 
ELECTRIC VEHICLE ASSOCIATION OF AMERICA. 
TO THE EDITOR OF THE ELECTRICIAN, 

SIR: I have received a letter from the secretary of the 
Electrice Vehicle Association of America stating that the 
Association will be glad to welcome to their Annual Convention 
m Philadelphia, which is being held on Monday, Tuesday and 
Wednesday, October 19, 20 and 21, 1914, any clectrical engi- 
neers in England who are interested in the clectric vehicle and 
who propose being in the States at that time. I may say that 
the Electric Vehicle Committee is being represented by its 
chairman, Mr. R. A. Chattock, the city electrical engineer of 
Birmingham. I should be glad to be advised of any engineers 
who are proposing to attend in order that I may notify the 
secretary of the Association, —] am, &c., 

Ipswich, Aug. 4. F. AYTON, 

Hon. Sec., the Electric Vehicle Committee. 


HEAT-RESISTING INSULATION FOR MAGNET COILS.* 


BY B. DUSCHNITZ, 


Some sort of organic material is generally used for insulating 
magnet coils, and this is, of course, readily affected by a rise of tem- 
perature, Cotton and silk begin to carbonise slightly even at 80°C., 
and the insulation used on so-called enamel wire cannot. be exposed 
to a temperature exceeding 120 €. 1f higher temperatures are 
required, the wires have to be insulated with asbestos, but this 
means that a copper wire with a diameter of 1-3 mm. will have a 
diameter of 2mm. when the thickness of the asbestos insulatioa is 
taken into account. When compared with the thickness of the 
other ty pes of insulation, the difference is enormous ; a single cover- 
ing of cotton increases the diameter by 0:1 mm., and a double cover- 
ing by 0-2 mm, ; a single covering of silk increases the diameter by 
0-5 mm., and a double covering by 0-7 mm., while with enamel wire 
the increases ave only 0-02 and 0-04 mm. Therefore, some ditTerent, 
procedure seems eminently desirable if it is desired that the heat- 
resisting insulation shall not be of too great a thickness. 

In 1883 the firm of A. Chertemps, of Paris, proposed the use of 
Inorganic substances out of which to build up the insulation. They 
proposed the use of certain oxides, such as alumina or magnesia 
and described a method by which a coating of oxides could be spread 
over the surface of the wire. It consisted of making a suitable solu- 


* Abstract of an article in the © Elektrotechnische Zeitschrift.” 
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tion of the oxides, dipping the wire in the solution and thea drying 
it. In this way an insulation was së id to have been obtained which 
could resist a dull red heat. In 1900 Dr. W. Reissig, of Munich, 
suggested the usc of alumina, which he obtained from alum nium 
palmitate. His tests showed the following figures with a copper 
wire, 2 mm. in diameter, and covered with an insulating layer 
0-005 mm. thick. With a given length of wire on 122 volts, he 
found an insulation resistance of 102,000 m^gohms; on 245 volts 
it fell to 25,000 megohms, and on 365 volts to 8,500 m»gohm ». He 
suggested solutions in benzene, turpentine and carbon bisulphide as 
suitable vehicles for holding the insulator ; his German patent, 
No. 131,992, states that this insulation is unaffected by a tempera- 
ture of 250°C. | 
R. Hopfelt's method, which dates from 1905, is as follows: It 
is well-known that aluminium covers itself, even at ordinary tem- 
peratures, with a thin layer of oxide. This protects the metal to 
some extent from weathering and such like influences. This coating 
can be removed by immersion in à bath of choride of mercury, or 
it can be scraped off with è knife, though it is quite invisible to the 
naked eye; but, even if this is done, it forms again almost èt once. 
If formed at higher temp:ratures the loyer is thicker, but it doe3 
not peel off, as is the case with copper. He found that this layer 
of oxide required a voltage of 0-5 to break it down, and he therefore 
conceived the idea of winding coils of bare alunúnium wire, teking 
the precaution to see that the voltaze between adjacent turns did 
sot exceed 0-5. Neturally on this plan the various leyers of the 
insulation required to be separated from one another by asbestos, 
mica, presspahn or paper, but the method has been found to be quite 
satisfactory, and is being exploited by a tirm in Berlin at the present 
moment. Special machinery was found to be necessary for the pur- 
pose of winding the coils, scme of which is shown in 2 photograph 
in the origina! Paper from which this obstract is p-epared. Thus 
one of these photographs shows the winding of a mignet-coil fo^ 
lifting purposes, 1,500 mm. in diameter, o1 a spocielly constructed 
automatic machine, the working of which is fully described. The 
former, on which the coil is to be wound, is slowly rotated, while the 
mechanical motions are such that the wire is guided very precisely 
to its proper place in the coil. Care is also taken to prevent the 
destruction of the thin layer of alumina, which used to be a frequent 
occurrence. Another photograph shows a machine for winding 
ficld-magnet coils of bare aluminium, which ean be used with wires 
up to 8 mm. in diameter. A machine of this kind is neturally much 
simpler in construction than one for winding è larger coil, but the 
main features are substantially similar. The layers of the winding 
are separated from one another by a strip of cotton fabric, and the 
whole is then impregnated and dried in the usual way. As for a 
comparison in the matter of weights, it may be said that a ficld-mag- 
net coil, wound of copper, weighs about 27 kg., whereas a similar coil, 
i.e. a coil having similar electrical constants, if wound with bare 
eluminium, according to the above precedure, is found to weigh 
only 10-7 kg., and it has, of course, the further advantages of being 
much more heat-proof. Coils of this kind, when wound with bare 
aluminium, have been found to work well; they are used for many 
purposes. Among these may be mentioned magnet coils for lifting 
purposes in iron foundries and elsewhere, coils for actuating brakes, 
blow-out coils on controllers, and also in electromobiles. Aluminium 
coils have also been used in a l:rge number of cases for tramway 
work. 
Various suggestions have been made from time to time as to the 
preeticability of producing an artificial oxidisation of the aluminium 
wire. "Thus it has been proposed to heat the coil, after it has been 
wound, and then to plunge it in a cold solution, which might have 
the effect of oxidising the wire on the surface. This procedure is 
described in the German patent No. 231,327 in a modified form, sec- 
ing that the oxidising solution is heated. The object of the heating 
in either eese is to tend to expel the air in the coil, and thus to give 
the oxidising fluid a better chance of attacking the wire. Another 
process is described in the German patent No. 254,657, which sug- 
gests that the coil should be exposed to the aetion of a fluid, which 
is then allowed to dry on it, and to è fford some kind of a protection 
S the insulating layer. In this way, fats, oils, resins or paints can 
e 
A Mn dm i ia E bs a da A process of this kind 
: w drawing tie whe through a suitable solution 
of the above nature, before it is ectually wound on the coil. 
- Ae DG b mich pe wie sold under the neme of 
wire was lately put on the misket; it was an aluminium 
wire, the insulation of waich had very marked heat-resisting pro- 
perties, and even under heavy mechanic! p.essure it was hie 
withstand. several hundred volts. Prof. W. Küble | E Dr bis 
.earried out tests on coils of this wire. eh: eade 
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affected by a very heavy rubbing pressure. Even if the wire was 
heated to a red heat, the insulating properties seemed to be unaffected 
and tests on wet wires showed that it was unaffected by moisture. 
The thickness of the insulating layer is said to vary from 0-005 mm. 
Moreover, it is said to be unnecessary to take any 
special precautions when winding it into coils, but sharp bends 
The insulating layer consists of clumina, the 
oxidation being effected by a special process. It would be a great 
gain if some similar process could be used with copp-r, but it is 
needless to say that the surface layer must not pel off and be liable 
to be rubbed off by any reasonable pressure. A process for use 
with copper is described in the German patent No. 229,301 some- 
It is intended mainly for use with oblong-shap-d 
field windings for dynamos, built up out of copper strip. Between 
the vorious turns there is wound a similarly shaped strip of aluminium 
foil, bout 0-025 mm. thick, this is for the purpose of making the 
winding capable of resisting considerable heat, and at the sam? tim? 
to occupy as little space as possible. It is said to be an advantage to 
pass the aluminium fo'l through a bath of ammonium borate, or 
som. sim lar fluid, p»:sing current at the sem? tim? through the 
foil. In this wey è surface coating of alumina is obta ned, which is 
relatively speaking hard, and not liable to be disintegrated by the 
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application of hest. Windings of this character have been used on 
the field coils of m:chines m :nufaetured by the Westinghouse Com. 
pany. This firm has a special process for completing the winding. 
Thus after the copper strip has been wound on in layers, the whole 
is bound round with oxidised aluminium foil. 

Another process which is described in the Germ^n patent No. 
254,192, and which is cm ployed by a firm of manufacturers in Berlin, 
consists in reducing the insulating substance, such as m'ca, to a 
powdery form, and then applying it to the metallic surface with the 
vd of some binding material, such &5 sodium silicate. The metal 
miy be either printed with the solution of sodium silicate or it my 
be imm rsed in it, the powdered insulator being applied subsequently; 
after the application the whole may be suitably lacquered, and if 
necessary, bound round with wrappings, in order to protect it from 
injury. Finally another process, described in the Germin patent 
No. 240,077, mzy be mentioned. The coils are covered in the usual 
wav with some fibrous covering. such a3 silk or cotton, but before 
winding the wire on the coil, it is drawn through à bath containing 
a mass of plastic insulating material. When the winding 18 com: 
pleted, it is dried in an oven, or it may be intentionally overheated 
on the dynamo or motor ; this heating causes the organic insulation 
to be partially oz entirely destroyed. The result of this process 18 
that the wire is finally embedded in canals which are surrounded by 
walls of a hardened plastic inorganic mass. This method is use 
bv a firm in Mannheim. Coils of this kind can either be used m the 
ordinary way, or they can be immersed in oil ; in the latter case, It 
is found that the electrical constants are not affected until a ten- 
perature of 150°C. is reached. Ordinary silk insulation obviously 
could not stand this kind of treatment. T he firm that uses us 
method makes, however, n9 communication as to the precise Ve 
of the inorganic impregnat ng insulator which they use; 2e 
merely state that it is a good insulator, and that it is not inflamm? 
at the temperatures employed. It is said that the carbonising a 
the fibrous insulator has the advantage of allowing a certain ud 
of space within which the wire can expand to some extent. 01 
this kind are smaller in size than they would be if wound wi 
asbestos insulation, but larger than on the alumina plan ; po end 
poses that the insulating plastic mass is not too thick in consis 9 
or that the wire, after impregnation. but before winding, 18 p* : 
through an equalising dic, whereby the excess of insulator is remover 
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A SMALL-SIZE ELECTRIC ARC FURNACE FOR 
MELTING AND REFINING.* 


In 1912, Mr. Ivar Renne:felt, a Swedish engineet, constructed 
Hallstahammar, Sweden, an electric furnace, ampo E rm I 
teresting novel features. The trial was so sne pus ae 
year, a steel foundry containing four Rennene t ne 
erected at Hallstahammar. Since then 11 other Renner : cons other 
have been erected or are in course "i construction in E T Es 
plants in Sweden, Norway and Russia. The principa pls 
furnace is that of an economical small furaace for 2n nod is 
steel foundries. copper and alloy foundries, &c. ys dit 
applicable to small units of 100 kg. as well as gi together : 
capacity can be multiplied almost at wil by putt 

number of units as will be described later. Lu 
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The Rennerfelt furnace is essentially a two-phase furnace. In 
case the plant is supplied with three-phase currents the well-known 
Scott transformation is employed to change the three-phase to two- 
phase currents. There are three electrodes; one central electrode 
descending vertically through the crown of the roof, flanked on both 
sides by horizontal c:ectrodes entering through the sides of the 
furnace. Fig. 1 shows the arrangement of electrodes with the side 
electrodes sliding in fixed holde:s, but adjustable axially by hand 
or motor power. Fig. 2 represents a section of the same furnace 
showing the charging and casting door placed in the circular wall. 
The horizontal electrcdes are made adjustable in the vertical plane, 
as these are preferable when the furnace is employed for melting 
light scrap, requiring much space below the arcs before it is melted. 
The two side electrodes are connected to the two phases of the two- 
phase system respectively, while the vertical top electrode is con- 
nected to the neutral point. Fig. 3 shows clearly the electrical con- 
nections. 

The principal feature of the Rennerfelt furnace is that as a result 
of the magnetic fields produced by the currents in the electrades 
and in the arcs themselves, the arcs are deflected downwards on to 
the bath, thus forming the arcs into an inverted arrowhead or fleur- 
de-lis. The heat generated in the arcs is thus concentrated down 
upon the beth, though the electrodes do not touch or even approach 
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Fios. 1 AND 2. —Two VERTICAL SECTIONS OF RENNERFELT FURNACE. 


the slag or metal. The ares are sweeping or brushing all over the 
central space underneath the points of the electrodes, insuring a 
uniform heating of the charge and rendering the slag very fluid and 
chemically active. The height of the arcs from the points of the 
electrodes to the surface of the bath can be adjusted, but is usually 
kept at about 6in. to 12in. In the riveted and strongly braced 
steel shell of the furnace is placed an insulating lining of asbestos 
board. Silica or first-quality firebricks in rings are built up against 
the asbestos board and form the bedding for the actual inner lining, 
acid or basic. This is made cf special bricks requiring no cutting, 
and set in rings of different diameters so as to form an egg-shaped 
interior melting chamber. The life of the lining has not yet been 
finally established during the few months of actual operation, but a 
furnace with basic roof and hearth has run 102 heats without re- 
quiring any repairs Eeyond the ordinary fettling. A furnace with 
acid roof and lining operated continually day and night during 
2} months on acid tool stecl, running not less than 174 heats. The 
temperature in the basic was kept considerably higher than in the 
acid furnace. The bottom of the hearth is practically undestroy- 
able and may be used over again continuously when repairing the 
side walls and the roof. There is no sudden break between the roof, 
sidewalls and bottom, all keing built together in one continuous 
curve. Owing to the circular form of the roof, the arch is very strong, 
and the disadvantage of expansion and contraction of the lining is 
greatly reduced. 
" As to the consumption of the electrodes the following information 
: A In a 600 kg. (1,320 lb.) furnace running continually on 
: rges of cold scrap and pig the average consumption of electrodes 
as been found to be about 2-8 kg. (6-2 Ib.) per ton of steel. This 
biis represents the gross consumption, as there are no stumps left 
bo onsumed. Even when melting pig iron and afterward decar- 
mang it by means of ore, the consumption of electrodes has not | 
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exceeded 3 kg. (6-6 lb.) per ton, in spite of the highly oxidised slag 
carried on the charge. The wear of the side electrodes in a small 
furnace with acid lining using side electrodes of 2 in. diameter 
amounts to about 1 in. of clectrode per hour. "Three such electrodes 
being used, wear of the electrodes in 24 hours will equa] about 6 kg. 
(13-2 1b.) If the furnace is kept running at full power, five heats of 
600 kg. (1,320 Ib.) or 3 tons of steel are produced in 24 hours, making 
the consumption of electrodes 2 kg. (4:4 lb.) per ton, if reasonable 
care is exerciscd. 

The power factor is stated to be above 0:9. In one instance a 
value of 0-97 has been ascertained at à furnace operated with cur- 
rent at 50 periods. As to specific power consumption the following 
data are given: According to records taken by registering kilowatt- 
hour-meters a small furnace of 600 kg. (1,320 lb.) at the Ljusne iron- . 
works melted and refined a full charge of cold scrap with not more 
than 700 kw.-hour per ton. The normal rating of a furnace of this 
capacity is 125 kw., but according to records 80 to 90 kw. are suffi- 
cient to complete a 600 kg. heat in five hours’ time, indicating a 
very satisfactory thermal efficiency even when running with only 
75 per cent. of full load. White pig iron has been melted in the 
same furnace under similar conditions with 405 kw.-hour per ton. 
This figure is an average of four consecutive records. Repeated 
runs have proved that the Rennerfelt furnace is also well suited for 
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producing high-grade tcol steel from pig and ore. As indicated by 
recording meters a ton of pig iron charged cold can be converted 
into steel in a fairly large furnace with a consumption of about 
850 kw.-hour. If the iron is charged liquid, 350 kw.-hour may be 
saved ; 500 kw.-hour would, therefore, suffice to decompose the ore 
required and to deoxidise the steel resulting from 1 ton of liquid pig 
metal. The furnace is being used for steel foundry work producing 
excellent castings, thin-walled and of intricate forms. The Renner. 
felt furnace has also been employed for copper and brass melting. 
A small furnace of about 60 kw. was charged with 95 kg. copper 
after having becn brought to full temperature. The charge was 
completely melted after 30 minutes with an expenditure of 30 kw.. 
hour or about 300 kw.-hour per ton. Another charge of 44-5 kg. cop- 
per and 30 kg. zinc was entirely melted after 20 minutes, the energy 
consumed being 20 kw.-hour or 268 kw.-hour per ton of brass. The 
energy consumed per ton will, of course, be materially reduced, when 
dealing with larger charges in furnaces especially designed for 
special metals, 


[uo RBE——»—————MMMMMMÀ 
RADIOTELEGRAPHY IN TIME OF WAR, | ` 


The extraordinary turn that international affairs have taken 
within the past few days has directed the Government's attention to 
the necessity for complete control of all things radiotelegraphic. Tt 
was announced on Sunday that the Postmaster-General had issued 
the following notice (dated Aug. Ist) :— 

In pursuance of Reg. 5 of the Wireless Telegra "orei i 
Regulations, 1908, I, the Right Hon. Charles a EP ED REM 
His Majesty's Postmaster-General, do hereby give notice that in the 
opinion of the Right Hon. Reginald McKenna, one of His Majesty's 
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Principal Secretaries of State, an emergeney has arisen in which it is 
expedient for the public service that His Maiesty’s Government should 
have control over the transmission of messages by wireless telegraphy, 
and that the use of wireless telegraphy on board foreign ships whilst in 
the territorial waters of the British Isles will be subject to such rules as 
may be made by the Admiralty. 


— 


On Monday the following notice was issued by the Admire!ty :— 


With reference to the notification published by the Postmaster-Genral 
on 2nd inst. the following regulations have been made by the Lords Com- 
missioners of the Admiralty prohibiting the us* of wireless telegraphy by 
merchant. vessels in the territorial waters of the United Kingdom and 
Channel Islands :-— 

l. The nse of wireless telegraphy is prohibited in the harbours and 
territorial waters of the United Kingdom and Channel Islands. 

2. On entering any port or harbour or on directions being given to that 
effect by any naval, military, examination service, Customs, or police 
officer, the aerial wire or antenna is to be at once lowered, disconnected 
from its halliards, and from the operating room, and is not to be rehoisted 
while the ship remains in British territorial waters. 

3. Any breach of these regulations renders the masters of offending 
ships liable to penalties and to the confiscation of the wireless apparatus 
of their ships. — 

These regulations do not apply to ships owned (not chartered) by the 
Admiralty, whether they fly the Blue or the Red Ensign. 


CLOSING OF EXPERIMENTAL WIRELESS STATIONS. 


On Aug. 3 the following further notice was issued by the Post 
Office :— 


The Postmaster-General has issued instructions for the closing of all 
experimental wireless telegraph stations in this country. He will be glad 
to receive from any quarter information of any wireless station which 
may be observed to be kept up in contravention of his orders, 

The instructions do not apply to wireless stations doing public businesa, 
such as the coast stations which carry on wireless communication with 
ships at sea, 


EDUCATIONAL NOTES. 


University of SheMfield.—In the Faculty of Applied Scienze, which 
comprises the departinent of engineering, metaluzzy gad coal 
mining, there aro complete couras3 of instruction extonling over 
three years. These coursos prepare for the Dozre? of Buchslor of 
Engineering (B.Enz.) or the Dezres of Bachelor of Metallurgy 
(B.Met.) of the University. The technical laboratory ceouras: com- 
menee on Sept. 21 and the lecture courses on Oct. 7. Prospectus, 
giving further particulars with details, may be obtained from the 
2egistrar, Mr. W. M. Gibbons. 


University of Manehester.—In the faculty of science, complete 
courses of study, extending over three years, are arranged for the 
university degrees in civil, mechanical and electrical enginecring. 
There are well-equipped laboratories, and facilities are given for 
experimental and research work. The session commences on 
October 8th. Particulars of the courses may be obtained from the 
Registrar, 


East London College (University of London).—At this College 
special facilities are provided for research work in electrical engi- 
neering. 

The courses of instruction prepare for the degrees of the University of 
London, and special facilities are given for research in electrical engincer- 
ing. Calendar from the Assistant Tutor. 


University of London, King's College.— At this colleze complete 
courses of study, extending over either three or four yeurs, ere 
arranged in civil, mechanical and electrical! engineering for the engi- 
necring degrees of the University of London and the diploma end 
certificate of the colleze. 

The four years’ course provides opportunities for practical training in 
works. Considerable additions have lately been made to the engineering 
department, and there are five well-equipped engineering laboratories. 
An advertisement contains a list of names of the heads of departments. 
Special courses of advanced lectures have Leen arranged on advanced 
railway engineering; modern explosion engines used in automobile and 
air-craft; electrical engineering, with reference to its commercial aspect ; 
the desizn of aeroplanes; central station practice in its relation to 
lezislative enactments ; irrigation: and factory administration and 
accounts, Full information from the Dean or the Secretary, King's 
College, Strand, London, W.C. 


Armstrong College, University of Durham.— At this Collexe there 
are full courses of instruction in mechanical, marine, civil and eles- 
trical engineering, naval architecture, mining, metallurzy, pure 
reienee, arts and commerce, &e. There are good facilities for ex- 
perimental and research Wor.. The new Session commence; on 


Sept. 28. Full particulars may be odtainel from the secretary, 
Mr. F. H. Praen, M.A., Arnstronz Colleze, Newcastle-on-Tyne. 


Heriot-Watt Colleze, Edinburgh.—At this Colleze theoretical and 
practical training is provided for mechanical, electrical and mining 
engineers, technical chemists, brewers and distillers. There are 
complete courses of instruction extending over four years for students 
studying for the Fellowship of the Institute of Chemistry. An 
entrance bursary of £25 per annum is offered for competition in 
Sept. 29. Further particulars from the clerk, Mr. Peter Macaaughton, 
S.S.C., Heriot Trust Offices, 20, York-place, Edinburgh. 


Northampton Polytechnic Institute, St. John-street, London, E.C.— 
In the Engineering Day College at this Institute full-day courses in 
the theory and practice of civil, mechanice! and electrical engineering 
will commence on Sept. 28th. 

The civil and mechanical engineering courass include specialisation ia 
automobile and aeronautical engineering and those in electrical engineer. 
ing include specialisation in ra:liotelegraphy. Entrance examination 
on Sept. 23 and 24. The courses, which extend over four yeas and 
include periods in workshops, prepare for the degree of B.Sc. in Engi- 
neering of the University of London. Three entrance scholarships of 
the value of £52 cach will be offered for competition in September. 

Full and part time courses in technical optics are also given in specially 
equipped laboratories and lecture rooms. An Aitchison scholarship 
(value £30) will be offered at the entrance examination. Particulars as 
to fees, &c., can be obtained at the Institute. 


South-Western Polytechnic, Chelsea, Lendon.— This polytechnic 
will re-open on Sept. 23 for dey classes and on Sept. 21 for evening 
classes. The engineering courses include lectures in electrical and 
mechanical engineering, physics, chemistry and mathematics and 
practical instruction in laboratories, Students are prepared for the 
B.S. degree in engineering of the University of London, and for the 
examinations of the engineering societies and the City and Guilds of 
London Institute. The evening courses include, besides the engi- 
neerinz courses as above, also classes in electrical wiring, building con- 
struction and other trade subjects. In the electric wiring depart- 
ment an advanced course has been arranged for the preparation of 
candidates for the final wireman's examination of the City and Guilds 
of London Institute. Arrangements have been made for placing 
students who have passed satisfactorily through the three years’ day 
cours» in positions with large engineering firms, and hitherto such 
firs have offered more vacancies than the institute has been able to 
fill. 


University of Birminzham.— The full courses of in3traction at this 
university extend over four years, and students who enter after 
mvriculation and pass sue22 fully the examinations at the end of 
each year will be entitled to the dozre2 of Bachelor of Science in the 
brauch of eazineering to which they devoto themselves. Tae 
session for 1914-15 will commen:2 oa October 6th. Particulars of 
cours>’, fees, &c., may be obtained from the Secretary. 

City and Guilds Technical Colleg3, Finsbury.—In this 
college full day courses of instruction are provided in mechanical, 
civil and electrical engineering, and industrial and technical chemistry. 

The training is adapted to the needs of various students, including 
students from secondary schools above the age of 15, and young m2a who 
having previously served a pupilage or apprenticeship in works, desiro 
to obtain a more systematic training in engineering and chemical science, 
Thero ere well equipped laboratories and workshops for practical work. 
The next entrance examination will be held on Sept. 22. The programmo 
of the college can be obtained from the Registrar. 

Royal Technical College, Glasgow.—The session 1914-15 begins on 
Sept. 23. The diploma of the college is granted in the departments 
of civil, mechanical and c'ectricel engineering, mining, navel archi- 
tecture, chemistry, metsllurzy, building and textile manufacture. 
The diplom» course extends over three or four sessions 221 the 
averse fee per session is) £12. 123. The colleze is afi'iated to the 
University of Glasgow and the dezrees of the University in engineer- 
ing cre open to its students. Full courses are also provided in the 
schools of navigation and wireless telegraphy, Celendar (by post 
ls. £d.) and prospectuses (free) from the Director. 

Imperial College of Science and Technology.—At the City aad 
Gailds Engineering Colleze there are complete courses of instruction 
leading up to and including the highest specialised instruction for 
students with the object of fitting them to take leading positions in 
civil, mechanical or electrical enzineering, &c., and also for those 
already qualified who desire to take up more advanced courses of 
training and research work in connection with the special branches of 
engineering in which they are interested. 

The diploma of the associatcship of the City and Guilds of London 
Institute is awarded to students who satisfactorily compl.te the full 
course of from two to four years. ‘The diploma of the Imperial College 
is awarded for advanced specialised or fourth-year work. Tho entrance 
examination will be held in September, and application must be made by 
the first Monday. Prospectuses may be obtained from the Registrar. 
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THE ELECTRICAL TRADE AND WAR. 


Sensational events have followed upon one another with 
such amazing suddenness during the past week that it 's 
difficult to write composcdly upon the facts as they are at 
the moment presented. The preliminary days of panic are 
row giving way before saner feelings regarding the war, 
ard we may expect that the public will settle down, with 
such resignation as they are capable of, to the grim fact of 
war. The outlook for trade, and especially the electrical 
trede, will, it is confidently hoped, become brighter as the 
first operations of the war are concluded. Unfortunately 
for all concerned, those firms who are now and have been 
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Naval developments may be expectcd to str2ngihen the 
confidence thus engendered, and it is to be hoped: tha‘ 
shipping facilities may be such as to maintain. the flow of 
trade to our Colonies, and ensure som? market for our pro- 
Many electrical firms do big business. with the 
Colonies and will have in hand contracts and orders which 


ductions. 
they should be able to complete. Where they have uscd 
raw material or semi-finished parts from the Continent, thcy 
may now turn to the home producer, who will be only too 
glad of the business. Of course, it is impossible to foresce 
the development of the international situation, but at tho 
moment there ought not to be a panic among electrical 
manufacturing and trading firms. War exaets toll from al] 
classes, and sacrifices will be expected from the heads of 
every firm as well as the subordinates. The moment is a 
splendid one to test the commercial stuff of which we boast 
we are made. The Imperialists have a great opportunity, 
and unless a complete paralysis of world trade sets in, they 
can proceed to exercise their energies upon the materiel 
which is now placed almost unreservedly at their disposal. 
There must be many electrical firms who will be kept going 
with existing and new Government contracts. In addition, 
the recent records of tenders accepted by municipalities for 
Continental plant prove that these orders will have to b» 
replaced in this country, for it is inconceivable that elce- 
tricity supply can come to a standstill. Again, there will 
be a great opportunity for the makers of electric vehicles in 


for many years trading in electrical plant, apparatus and | this country, for all means of transport will inevitably be 


material from the Continent, and particularly Central 


Europe, will find themselves faced with no alternative but 
to close their doors. Setting aside all feelings of so-called 
patriotism, these firms are deserving of every sympathy. 
The blow which statesmen have dreaded, and which com- 
mercial men were hopeful that trade ties would avert, has 


fallen with appalling swiftness upon business firms engaged 


in the re-export of Continental products and material of an 
electrical and kindred character. It is improbable that 
there will be a resumption of the same commercial relations 
betwcen this country and Germany for many a long day, 
not merely in electrical but in other products. In fact, our 
inter-trade with the Continent in electrical material, both 
raw and finished, will have already completely ceased. At 
è time when events all point to the ultimate discomfiture 
of a grcat commercial rival doing a world trade, the minds 
ot British manufacturers are compelled to turn to those out- 
lets for trade which the distant parts of the Empire and 
other unaffected countries offer. The Government have 
already given guarantees which will encourage the move- 


ment of ships from the west with food supplies to these shores. ! absolutely killed, 


at à premium. 

What it is most desirable to avoid is a hurried decision 
to cease business. The effect on the morale of the commercial 
world will be tremendous if the great electrical houscs 
stiffen their backs to the burden and determine that at all 
costs they will “carry on." Some courage will be 
required to. stand firm under the strain of the preliminary 
shocks, but we feel confident that such a course will fird 
complete justification in subsequent events. 


Killing Cancer by Electric Heating.— At the Clinicai Cor- 
gress of Surgeons of North America, which was held in Lordon 
last week, one of the subjects under discussion was the treat- 
ment ot cencer by the application of heat. Dr. J. F. Percy (of 
Illinois) said that in his experience cancer was destroyed when 
the temperature in the mass was raised to from 50°C. to 55°C., 
while the vitality of the normal tissues was not changed unless 
the temperature rose from to 55°C. to 60°C. The only practical 
method by which such temperatures could be applied was by 
the use of an electric heating Iron. This treatment could. be 
easily applied without any expensive or complicated apparatus, 
After from TO to 20 minutes’ treatment the cancer cells were 


| 
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Í PARLIAMENTARY INTELLIGENCE. 


e, 
T BRISTOL CORPORATION BILL. 


A Select Committee of the House of Commons, presided over by Sir 
Edwin Cornwall, commenced consideration of this Bill last week. 

The Hon. J. F. D. FITZGERALD, K.C., for the Corporation, said the 
Bill provided for purchase by the Corporation of the tramway under- 
taking of the Bristol Tramways Co., the working by the Corporation, and 
for borrowing the necessary money for those purposes. The House of 
Lords Committee had decided that a poll of the citizens of Bristol on the 
. question should be taken, and this resulted in a majority in favour of the 
scheme. The opponents of the Bill stated that they were advised that 
the working of the tramways would result in financial loss. 

Ald. Pearson said the alteration of the Bill making it compulsory to 
purchase was forced on the Corporation, but he had no objection to it. 
The estimate on which they had been acting was £600,000 for the tiam- 
ways inside the city and £70,000 for those outside. He only knew from 
the tramway accounts that the tramways in the city cost £1,550,000 to 
construct. "The company's motor 'buses acted as competitors as well as 
feeders of the tramways. The Corporation would only have to license 
"buses that were necessary for the public convenience. 

Sir JoHN SNELL said he had advised the Corporation since the carly 
part of 1913 on the proposed purchase. There would not be any difticulty 
in their working the system at a substantial profit. In a report to the 
Corporation of which he was joint author the estimated surplus on the 
working for the year ending December, 1915, was £37,073, after meeting 
interest and sinking fund charges and depreciation. His valuation of 
£600,000 was at the rate of £12,794 per mile of single track. He regarded 
it as generous compared with the present value of tramway undertakings 
comparable to Bristol. 

Mr. MacassEv, K.C. (for ratepayers), pressed for some details of the 
estimate. 

Mr. FITZGERALD objected, and said it had been the settled practice 
that when figures were subsequently to be used in an arbitration, the 
only thing that could be asked was the valuation in bulk. 

The CHAIRMAN said that Parliament. having long ago given a local 
authority power to purchase tramways and provided machinery for the 
purpose, it was not the business of that Committee to try and ascertain 
whether it was a feasible bargain or not. 

WiTNEss said he knew the original cost was put by the company at 
£1,200,000, but the difference between that and his estimate of £600,000 
was due to depreciation. If £25,000 per mile had been spent in Bristol 
the tramways had been extravagantly constructed. 

Mr. J. B. HaMILTON, manager of Leeds tramways, also supported the 
Bill. 

Mr. Freeman, K.C. (for property owners), said his clients believed the 
Billan ill-considered one. The Corporation should have proceeded under 
the Tramways Act of 1870. If the matter went through to arbitration 
the price would probably be much greater than that submitted by the 
Corporation. 

Ald. G. Davies said the matter should not proceed without further 
consideration. 

After hearing other local evidence, the Chairman said that in regard to 
clause 17 the Committee contemplated putting it back to the original 
form of the Bill as introduced to the House of Lords. (This would relieve 
the Corporation of the compulsion to purchase. ) 

Mr. HoxonATUS Liuoyp, K.C. (for the Tramway Co.), contended that 
the sole object of the Bill was to give the Corporation a weapon that would 
then enable them to get better terms from the company. 

Mr. FiTZGERALD said his clients preferred not to have any complication 
by the alteration of clause 17. 

"The CHAIRMAN said in the compulsory part of clause 17 the Committee 
were unable to acquiesce. 

When the Committee met on Friday Mr. Cripps, agent for the Bill, 
stated that the Corporation were in a position to accept the amendment 
suggested by Mr. Freeman, The Tramway (o. also accepted the amend- 
ment. lt meant that the Corporation, if they exercised their powers in 
May next, must by agreement acquire the whole tramway undertaking 
of the company. 

The Committee accepted the amendment, the provision containing the 
obligation for the Corporation to purchase in 1915 being struck out ; and 
the Bill as amended was passed, 


d SHEFFIELD CORPORATION BILL. 


On Friday a Select Committee of the House of Lords considered the 
Bill promoted by Sheffield Corporation for authority to run motor 
omnibus services over four routes in Derbyshire and the West Hiding of 
York. A Committee of the House of Commons had inserted in the Bill a 
clause requiring the Corporation to contribute to the outside road 
authorities 2d. per car-mile for the three years following the establish- 
ment of the services, and in each subsequent year one-half the extra 
cost. of the upkeep of the roads duc to the omnibus traffic. 

The Committee upheld the decision of the other House, but added a 
provision that any road grant from the Exchequer should be utilised to 
diminish pro rata the expense borne by the county councils and the 
Corporation, ` 
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Royal Assent.—On July 31 the Royal Assent was read to the follow- 
ing Acts of Parliament: Sheffield University Electric Lighting Orders 
Confirmation (Nos. 2, 4, 6, 7 and 9), Preston Corporation, Brentford, 
North Metropolitan Electric Power Supply, Hightown Gas and Elec- 
tricity, Deal and Walmer Gas and Electricity, Shropehire, Worcestershire 
and Staffordshire Electric Power, Ellesmere Port and Whitby Urban 
Council, Yorkshire Electric Power, Birkenhead Corporation, Nowport 
Corporation, North Eastern Railway, Bristol Corporation. (various 
powers) London United Tramways, Reading Corporation, Lendon 
Brighton and South Coast Railway, Middlesbrough Corporation an 
Birmingham Corporation. | 

Glasgow Corporation (Tramways,&c.)Bill.—This Bill, as amended, 
was rcad a third time in the House of Commons on Wednesday. 


Merchant Shipping and Merchant Shipping (Conventiov)Bills. 
On the consideration of the Merchant Shipping (Convention) Bill in the 
House of Commons on Wednesday, Mr. J. M. Robertson stated that on 
account of the special circumstances of the moment the Government 
proposed to insert in another place a provision delaying the operation 
of the Act. Several amendments were withdrawn, and the Bill was read 
a third time, as was the Merchant Shipping Bill. - 


Newcastle Corporation Bill.—This Bill was read a third time in the 
House of Lords on Wednesday. 


LEGAL INTELLIGENCE. 


Board of Trade Tramway Regulations. 


At Greenwich Police Court on Thursday last week before Mr. Hutton 
Thomas O'Regan, a tramcar driver, was summoned for failing to bring his 
car to a standstill when necessary to avoid impending danger, and for 
following another tramcar at a distance of less than 50 yds., contrary toa 
regulation of the Board of Trade. It was stated that defendant was 
driving within five or six yards of another car, which stopped, and 
defendant's car ran into it. i 

Fined 10s. 6d. costs on tho first summons and 2s. and 2s, costs on the 
second. 

The Chief Clerk remarked that if the police issued a summons in each 
case of one tramcar being within 50 yds. of another ths Court would 
quickly be possessed of an overflowing cash account. 


Fraudulent Consumption of Electricity. 


At West London Police Court last week a confectioner named Valentine 
Tingey was fined £5 with £3. 38. costs for obtaining from the Fulham 
Council's mains electricity which was illegally diverted so that it did not 
pass through the meter. <A piece of wire had been attached from the 
main service wire to the consumer's fuse box. 


Baillie v. Oriental Telephone & Electric Co. (Ltd.) 


On Friday this case came before Mr. Justice Astbury on a motion by 
plaintiff to restrain the company and its directors from acting on certain 
resolutions on the ground alleged that they were invalid because of 
insufficient notice. Mr. Russell, K.C., for plaintiff, said the evidence on 
both sides was in conflict, and, it having been stated that the directors did 
not intend to act on the resolutions, he suggested that the motion should 
stand over. 

Sir. C. Maenaughten, for the defendants, agreed, and his lordship 
directed accordingly. 


Redfearn v. Smith, Major and Stevens. : 


At Leeds assizes last week Henry Redfearn (22) sued Messrs. Smith, 
Major and Stevens for damages for personal injuries.. 

Mr. E. SHort, K.C. (for plaintiff), said a lift at Messrs. Reckitt's-works 
was being electrified in October last. Plaintiff, who was in cefendant s 
employ, was holding some tubing at the side of the lift on the top floor, 
when, without any warning, the counterpoise of the lift, weighing a ton 
and three-quarters, came down on his right hand. es 

PraiNTIFF said he had not been able to work since the accident... 

Mr. CUTHBERT (for defendants) said the fitter gave warning that he was 
about to start the lift. 

The fitter (named Hubbard) corroborated this statement. 

Plaintiff was awarded £250 damages. 


| 


BUSINESS NOTICES. | 


The partnership between F. J. Allen and E. C. Beman (trading as 
the Electrical Supplies Co.) has been dissolved. Debts by Mr. E. C. 
Beman, who continues. 

Plant, &c., for Sale.—An advertiser invites offers for 44 Crompton 
arc lamps. 

Macintosh Tyres.—Messrs. Gillespie & Beales, Amberiey House, 
Norfolk-street, London, W.C., inform us that they have recently 
been appointed sole selling agents to the Corporations of Great 
Britain for Messrs. Charles Macintosh & Co.’s solid motor traction 
tyres, and that they will be pleased to receive inquiries from their 
friends. 
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LIQUIDATIONS, BANKRUPTCIES, &c. 


Trubie Moore, electrical engineer, 75, Headingley Mount, Kirk- 
stall-lane, Headingley, Leeds, has been adjudicated bankrupt. 


A first and final dividend of 7s. 5d. is payable at 21, King-street, 
Wakefield, to creditors of Fredk. Isaac Behrens (trading as Fred. 
Burns), electrical engineer, 16, Market-street, Barnsley. 


A first and final dividend of 73d. is payable at the O.R.'s, Figtree- 
lane, Sheffield, to creditors of Tom Murray Woodcock, electrical 
engineer, 64, Holly-street, Sheffield. 


A first and final dividend of 20s. and 4 per cent. interest is payable 
at Bankruptcy-buildings, London, W.C., to creditors of Edwd. Geo. 
Phillips, clerk, employed by the Commercial Cable Co., 6, Elm-road, 
Stratford, Essex. 


Accumulator Industries (Ltd.) is being wound up voluntarily, and 
Mr. A. W. Sully, 19 and 21, Queen Victoria-street, London, E.C., has 
been appointed liquidator. A mecting of creditors will take place at 
Winchester House, London, E.C., on Aug. 7. 


The Dry Gas Electric Fire Extinguisher Co. is being wound up 
voluntarily, and Mr. H. Keeling, 109, Colmore-row, Birmingham, has 
Leen appointed liquidator. 


NULLE DN ID PI 
ELECTRICITY SUPPLY. 
DEATH 


EXTENSIONS. 


Eexhill.—The L.G. Board have sanctioned loans of £2,150 (repa y- 
able in 20 years) and £350 (repayable in 15 years) for mains for Little 
Common and for booster plant. 


Grimsby.—The Public Lighting Committee recommended. the 
Council to spend £24,500 on the extension of the electricity under- 
taking, consequent upon the report by the borough electrical engi- 
neer, Mr. W. A Vignoles, recommending the provision of a h.t. 
supply for present and prospective power users Mr. Vignoles 
anticipates increases in the demand for current for cooking and 
heating and for charging vehicles. 


: Hereford.— The Corporation have received sanction to loans of 
£1,500 for mains (repayable in 25 years) and £1,030 for construction 
of intake and laying of pipes from Yazer brook to the electricity 
works, and erection of chimney, flues, &c. (repayable in 30 years). 


Heston and Isleworth.—' The Council heve received sanction to a 
loan of £3,569 for feeder cables, and £1,200 for prospective expenditure 
on mains. 

An electric car is to be purchased from the Opel Motor Co., for £185. 


Islington (London).—The Lighting Committee have had under 
consideration schemes prepared by the Electrical Engineer for exten- 
sion of mains, provision of sub-stations, additional boilers, coal 
storage, &c. The Committee think an independent expert opinion 
upon tke schemes should be obtained, and have egreed to retain 
Mr. Albion Snell at a fcc of 100 guineas. 


Stepney (London).— The Finance Committee report that applica- 
tion is being made to London County Council for a loan of £35,000 
for plant for the Limehouse generating station. L.C.C. offer loan at 
4 per cent. | 


Walsall.—At last week's meeting the Council confirmed the accep- 
tance of tenders amounting to £46,786 for buildings and plant for new 
electricity works. 

„The Council has approved the appointment of a canvasser for the 
e'ectricity department. 


| 
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GENERAL. 


Aylesbury.—The L.G. Board has sanctioned a loan of £21,323 for 
the Council's electricity supply scheme. 

Coun, Elliston presented the report of the Electric Lighting Com- 
mittee, which stated that the Board of Trade had signified their intention 
to defer consideration of the question of revoking the Council's electric 
lighting order for 12 months from Aug. 7, 1914. The Committee recom- 
mended that the seal of the Council be affixed to the agreement for the 
purchase from the Grand Junction Canal Co. of a site for the generating 
station, and further recommended the acceptance of tenders for a battery, 
switchboard, &c. (of which further particulars appear in our Tenders 
Accepted column). It was remarked by Coun. Joscelyne that the lowest 
tender was not accepted for the battery, the Premier Accumulator C'o.’s 
figure being £1,130 for proposal (c), and Mr. Elliston explained that the 

nce in price was small and would probably be of little importance 


compared with the advantage of having the person installing the batteries 
in the town and ready at all times to attend to any faults. 
The Committee’s recommendations were adopted. 
Consideration of tenders for cables is deferred until definite agreements 
are made with certain large consumers, 


Brighton.—The Council have granted permission for Hove Cor- 
poration to supply electricity to houses in Hove Park-gardens, but 
reserving the right to Brighton Corporation to take over the supply 
in the event of their mains being extended to enable them to do so. 


At the Council meeting last week Ald. Gervis moved the adoption 
of the report of the Lighting Committee. 

The report recommended that the profit of £2,342 shown in the ac- 
counts (abstracted in another column) should be carried to district fund 
in accordance with the decision arrived at by the Council when adopting 
the estimate for the current rate. 

Ald. GERvis said he protested against this procedure. It was opposed 
to all good financial traditions to take this money in aid of rates when the 
reserve fund was at a ludicrously inadequate figure. 

Ald. CARDEN said the profits of the Lighting Committee had been pur- 
poscly cut down because they found the Finance Committee taking hem 
away in relief of the rates. No less than £1,956 for purchase of new 
motors for cooking and heating apparatus, which ought to have been 
charged to capital, had been charged to the repairs account. Then the 
expenditure under the head of repairs was greater owing to £1,110 being 
paid for the renewal of a battery, and there was a further £976 on main- 
tenance which could have been put to capital.. As a matter of fact their 
accounts last year showed a much larger profit, and the committee set to 
whittle it down by charging to revenue what ought to have been charged 
to capital. In that way they knocked off over £3,000 when, as a fact, 
their profits were gieater than the £5,000 anticipated by the Finance 
Committee. The undertaking was in an extremely healthy condition, 
and the committee were wiping off its capital at a far greater rate than 
any other committee. They were out to reduce the priee of electricity 
and bring it within the reach of everyone, 

The report was adopted, 


Holmfirth.—The Board of Trade have decided to defer for one 
year from Aug. 7, 1914, the question of revoking this Council's elec- 
tric lighting order. f 

Irlam and Cadishead (Lanes.).— The District Council have received 
an intimation that the Lancashire Electric Power Co. are applying 
for an electric lighting order for the district. 


Maidstone.—The Electricity Committee recommend that as from 
April 1, 1914, the borough electrical engineer, Mr. E. E. Hoadley, 
receive a fixed salary of £550, and that the present system of paying a 
bonus salary be discontinued. 

The recommendation was referred back at the request of Ald. Vaughan, 
as the Council has passed a resolution that all recommendations as to 
salaries come before the Finance Committee before being placed before 
the Council. 

Southport.— The Electricity Committee recently received and de- 
ferred consideration of a memorandum from a deputation of elec- 
trical traders and the Traders’ Association. 

The memorandum asks that the Council's electrical saleroom in Fast- 
bank-street be closed ; that inquiries for wiring and apparatus be re- 
ferred to the local contractors ; that the Corporation finance contractors 
at a maximum of 4 per cent. per annum interest for wiring or supply of 
apparatus on hire purchase; that no specifications be drawn out by the 
Corporation for tenders for work on consumers’ premises ; and that the > 
Corporation shall not wire premises or sell apparatus except through con- 
tractors. 


Torquay.— The salary of the borough electrical engineer, Mr. C. W. 
Salt, is to be increased from £350 to £400 from midsummer, and to 
£450 et midsummer, 1915, he undertaking to remain until the 
extensions about to be undertaken are completed. 


Watford.— Electric current is to be supplied to hotels, restaurante, 
clubs, &c., for heating and cooking at Id. per unit. The lighting of 
High-street is to be improved. 


Wednesbury.— At the Council meeting on Wednesday the Lighting 
Committee submitted the following recommendations :— 

That in order to meet the demand for current during the coming winter 
a 300 kw. rotary converter and transformer with switchgear, &c., be 
purchased for £1,086, and that a building to contain the same be erected 
on land belonging to the Corporation at Kings Hill at an estimated cost of 
£1,400 ; also that an agreement be entered into with the Midland Electric 
Corpn. for a supply of current in bulk to the new transformer station. 

The recommendations were agreed to. 

The net deficiton the past year's working of the electricity undertaking 
was £552 (compared with £96 for the previous year). 


LIGHTING NOTES. 


Douglas Bay.—The electrical “illuminations " provided along the 
sea front for a length of nearly three miles for the Carnival a month 


ago, are to be continued until end September, =œ- t - 
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‘Rodhester.—The Council have adopted the offer of the Keat: 


Electric Power €o. to light High-strect electrieally. The capita! 
cost for 70 lamps will be £570 (compared with the Rochester Gas 


Co.'s offer of £500 for 53 lamps), and the annua! cost £518 (azainst | 


£542), or £495 (£473) if certain lamps are extinguished at midnight. 

Wimbledon.—The Electric Lighting Committee have dropped the 
scheme for central hung lamps for Hartfield-road, and it is proposed 
to erect 11 1,000 c.p. 3-watt lamps. 


Workhouse Lighting. — By request of the Guardians, Mr. Rycroft, 
cle-trieal engineer to Heston and Isleworth Council, has submitted 
a report on the lighting of the Brentford union buildings, and the 
Guardians have adopted his suggestions. 

Islington (London) Guardians have been notified that the L.G. 
Board refuse to sanction a scheme under which a supply of elez- 
tricity would be made to the Guardians’ Institutions, at a cost of 
£3,400. The matter is to be furiher considered by the Lighting 
Committee. 

At the last meeting of Wisbech Guardians tenders (which are set 
out in another column) were received for the electric lighting of the 
workhouse. 

The Chairman, in reply to à question, said he thought the annual cost 
of the clectric lighting would be about £60, ayainst the present cost of gas 
£90. but the gas company had offered a reduction to £80. : 

A resolution to refer the matter back for fresh tenders was rejected. 


POWER NOTES. 


Coal Shipping by Electric Power. —At the new Harton coal loading 


staiths, South Shields, where a disastrous fire occurred some months 


ago, it is expected that coal shipping will commence in a day or so. . 


Two huge electrically-driven belts and coal chutes will deal rapidly 
with the coaling of any size of steamer. 

Sunderland. —The River Wear Commissioners have accepted the 
offer of Sunderland Corporation to supply electric power to ware- 
houses adjoining the docks. 


TRACTION NOTES. 
TRAMWAYS AND LIGHT RAILWAYS. 

Aberdeen.— The Tramways Committee last week desided to re- 
commend tbe adoption of extensions of halfpenny stages on the 
tramways, proposed by the manager, Mr. R. S. Pilcher. Staves will 
be increased from 840 vds. to 1,004 yds. 

The committee also decided to recommend the following increases in 
salaries: Rolling stock superintendent, from £156 to £175 per annum ; 
traffic superintendent, £143 to £156, with further increase to £175 in 12 
months ; inspectors, £2. 0s. 4d. to £2. 2s. 6d. por week. 


Bradford.— The Board of Trade have granted Baildon Council's 


application for permission to borrow £21,000 for extension of 
Bradford tramways to Baildon. 


L.C.C. Tramways.—Westminster City Council has desided to 
oppose the L.C.C.'s proposal for tramways in Victoria-street, Broa‘l 
Sanctuary and Parliament-square. — 

Islington Council declina to discuss with the L.C.C. the proposal to 
construct tramways from Seven Sisters-road, through Fonthill-road, 
Evershot-road, 'l'ollington Park, Regina road and Hanley-road to a point 
near Crouch End station. 

Salford.—The Council seek power to borrow £23,073 for new 
tramcars3. 


Tramway Provisional Order.—The Board of Trade have issued 
their report of their proceedings under the Tramway Act, 1870, 
during the session of 1914. 

Only one application was made for a provisional order in December, 
1913—viz., by Rotherham Corporation, power being sought for exten- 
sions 69 chains (single track) in length, the cost estimated at £8,041. The 
Act confirming the order rceeived Royal assent on July 8. 


TELEGRAPH AND TELEPHONE NOTES. 


Portsmouth.—At the Council meeting Jast week Coun. Pink pro- 
posed the adoption of the report of the Telephone Committee and the 
auditora’ statements regarding the defaleations of the late cashier, 
Mr. Triggs (£1,400). 

Coun. MACTAVISH said this was the second case of irregularities in the 
telephone department. He moved that they take steps for the appoint- 
ment of a Government auditor without delay. 

The motion was adopted. 

Radio-Telegraph Notes.— Twenty radio-telezraphie stations have 
been erected by the department of Posts and Telegraphs on the Russian 
sca ecast, vartly on the Marconi and partly on the Telefunken systems 
The stations are of various kilowattage. but mostly of 1 kw. power 
for communication with shipping and having a radius of 300 km. 
The station wave-lengths are 800 and 600, according to Convention 
regulations. Most of the Russian stations can send out 420 metre 


waves. Archangel has @ station of 800 miles radius. There is 


another station of similar size in the Yugor Straits, and a number of 
sinaller stations. 

In the Far East there are stations at Nicolaievak-on-Amur, Okhotsk, 
Anadyri, Naiarani, Kerby, Petropavlovsk and at Novo-Mariinsk. All 
these stations have a 1,500-verst (1,000-mile) radius, except that of 
Kerby, which has 500 versts. In the Caspian there are 400. verat stations 


at Petrovsk, Fort Alexandrovsk and in the Astrakhan roads. Another. 


station is to be built at Baku this vear. In th? Baltic, besides St. Peters. 
burg, there are three 400-verst stations at Riga, Runo Island and Libau, 
and one of 200 versts at Reval. These stations enable ships to keep in 


touch with the shore from Konigsberg to St. Petersburg. In the Black 


Sea at present there are only two stations, at Taganrog and in the Tagan- 
rog roads. The following are shortly to b» erected: Odessa, Yalta, 
Novorossisk and Poti. All will have a 400-verst radius, 
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Australasia. — The Australian '* Mining Stan lard” says Mr. V. J. 
Crowley, of Melbourne, has been appointed consulting electrical 
enzineer to the municipalities of Wynyard (Tas nania) and Coburg 
(Victoria). | 

A company is being formed to work extensive lime deposits near 
Traralgon (Victoria), and to erect an electric lighting plant, making use 
of the Tyers River for generating purposes. The desirability of taking a 
supply of current for lighting the township is being considered by the 
Shire Council. 

Brunswick (Victoria) City Council has decided to borrow a further 
£10.000 for extending its electric lighting scheme. 

Sydney (N.S.W.) Council recently decided that distributing mains be 
extended in Concord, at à cost of £8,600; that authority be sought to 
borrow £500,000 for the electric light undertaking—to extend the under- 
taking, to carry out capital constructive works in extending operations in 
the western and northern suburbs, and to meet bank overdraft; that 
the City Electrical Engineer be allowed to act on behalf of the Melbourne 
Council as the engineering expert to report upon certain proposed reduc- 
tions in the scale of charges for electricity for power purposes ; and that 
tenders be invited for condenser suction and discharge pipes, wet air 
filters, steel platform for turbo-alternator set, and h.t. cable for con- 
necting turbo-alternator to control switches. 

At the recent municipal election at Katoomba (N.S.W.) the ratepayers 
were called upon to decide by ballot. whether they were in favour of 
municipal electric lighting. In the meantime a private company com. 
menced operations at Katoomba, and were successful in having power 
installed in a large number of premises. The ratepayers recorded a 
negative vote on the municipal proposal, and the Council has accepted 
the offer of Katoomba Electric Light Supply Co. to light the streets of 
Katoomba electrically for a period of 10 veara at £4. 10s. per light per 
annum, the Council retaining the right to purchase poles, mains and 
fittings at the termination of the contract. 

Murwillumbah (N.S.W.) Council is considering the question of in- 
stalling a lighting plant. 

The Kalinga division of the Toombul (Queensland) Shire Council is in 
favour of a proposal to grant permission to an clectric lighting company 
to work over a portion of the area for 21 years. 

Sutherland (N.8.W.) Shire Council recently invited proposals for supply 
and maintenance of plant for lighting the streets of Cronulla and Suther- 
land. 

" Tenders " (Melbourne and Sydney) states that Walcha (N.S. W.) 
Municipal Council has decided to make inquiries a3 to the cost of lighting 
the town electrically. 

Blue Mountains Shire Council, Lawson (N.S.W.), has decided to 
obtain the services of an electrical engineer to report upon the question of 
lighting the mountain townships by electricity. 

Stawell (Victoria) Council have received an offer from the local gà 
company for lighting the streets and Council hall for £312 per annum. 
Some of the councillors are of opinion that the question of electric lighting 
should be considered before any decision is arrived at. 

Messrs. Kay, Macnicol & Co., Sydney and Melbourne, have been 
appointed consulting engineers to Ayr (Queensland) Municipal Council, in . 
connection with electric lighting. 


Canada.—- Montreal Lighting.—The Montreal Light, Heat & Power 
Co. ask £32. 10s. per lamp per annum for street lighting in the centre 
of the city. s 

Mr. Parent, superintendent of the city lighting, estimates that by 
establishing à municipal plant he could do the lighting at £22. 10s. per 
lamp per annum, His report estimates capital expenditure at £34,300, 
annual working costs £10,820, capital charges, depreciation and repairs 
£4,480. 
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India.—Official statistics give the imports of aluminium into India 
es about 1,790 tons for the year ended March 31, 1913. The 
Director of Industries and Commerce of the State of Mysore suggests 
great encouragement would be given to the establishment of small 
plants for working aluminium ware if small electric induction 
furnaces of. say, 10 Ib. to 201b. capacity, could be introduced iat, 
melting the metal, ; : 
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FOREIGN NOTES. Exhibitions.— The second Northern International Engineering 

Argentina.—The “ Review of the River Plate” states that the Exhibition is to be held in the City Exhibition Hall, Manchester, 

second section of the Santa Fe electric tramways in now open. | !' 9 Friday, Oct. 29 to Saturday, Nov. 20, 1915. Mr. C. H. Luke 
Capitalists in Esperanza are endeavouring to induce the company and Mr. F. W. Bridges are the exhibition directors. 


to extend its lines to that city. Government Publieations.—The following have been issued during. 


The Tucumán Chamber of Deputies have sanctioned a project prohibit- | the past week :— 
ing electricity supply companies from cutting off supplies to customers Board of Education, Re . ; E T 

| a: dune ae : , Regulations for Technical Schools, 1914, 3d. 
without municipal authorisation. A bill is also to be introduced to | Trades Board Act, Provisional Order Bill Report and Special Report with 
prevent the companies from making charges not allowed by their tariffs, Evidence, ls. 11d. Astronomer Royal, Greenwich, Report, 21d. Tram- 


such as meter rents. . . TI 
: : . way Orders for 1913, Id. Rail re 

, Rauch (Buenos Aires) Council are calling for tenders for the construc- Canute ay day’s selene Jul? HIR Week ned Dr 
tion of electricity works. IHE Tramway Regulations, 14d. Bills: Expiring Laws Continuance, 34d. ; 
The Government of the province of Jujuy is inviting offers to Aug. 15 | Trades Marks, ld. Trade, Commerce and Conditions of the People 
for the purchase or lease of its telephone Service, —— 0 Return, Id. Civil Services Supplementary Estimate, 1914-15, 34d. 
Lujín (Buenos Aires) municipality is considering inviting tenders for Boiler Explosion Report (No. 2,304) ‘on Board the ss. “Dawlish,” 21d, 
the electric lighting of the town. Civil Service Supplementary Estimates, 1914-15, 1d. Secondary School 


The electricity works at Capilla del Monte (Cordoba) were inaugurated Building Regulations, 1914, 34d. Bill: Universities of Oxford and | 


on June 30. Cambridge, 31d. 
Norway.—The Storthing has recently granted 65 years’ concessions Inquest.—An inquest was held at Cardiff on Friday into the death 
for exploitation of water-power to the Saudefaldene Co., the'Hoiang- | or George H. Rich, electrical driller, which occurred on July, 29. 
faldene Co., the Osa Foss Co. and the Bremanger Power Co. Mr. ARTHUR ELLIS, city electrical engineer, Cardiff, produced plans 
The companies bind themselves to make use of Norwegian materials showing the place of the accident, and said deceased was engaged in 
for the works, provided these can be obtained sufficiently quickly and of | putting a steel casing on top of the extra high.tension cable. The box in 
as good quality as foreign articles and at a price not more than 10 per | which he was at work was 3 ft. 5 in. at one end and 3 ft. 2 in. at the other. 
cent. above the latter. 
maximum price of 20 per cent. above the cost of production. At the 
termination of the 65 years the waterfall canals, works, installations, &c., 


revert to the State without payment. 


MISCELLANEOUS NOTES. 

Annual Holidays.—The Edison & Swan United Electric Light Co. 
(Ltd.) notify us that, owing to important Government business, they 
have been compelled to abandon the holidays fixed for the present 
week, and they re-opened on Monday last, Aug. 3. 


Customs Decisions.—4A recently issued Supplement to the Customs 
Tariff Guide contains the following decisions as to import duties 
under the Australian Commonwealth Tariff :— 

Fittings for conduit for electrical purposes (grip bends, enamelled, not 
insulated, with detachable clips or cram ps), bends free, clips 30 per cent 
under general and 25 per cent. under the U.K. preferential tariff ; Ford 
lighting outfit, comprising wire connections, switch, bulb and metal re- 
flector, 173 per cent. under the general and 10 per cent. under the U.K. 
preferential tariff. 

Electrical Trades Union.— The Electrical Trades Union of Great 
Britain and Ireland has held its triennial conference in Manchester 
this week. | 

The President, Mr. J. W. Ball, pointed out that since the last conference 
the membership had increased by,6,253. The Union had 96 branches 
and a total membership of 8,364. Before they could stop the intlux of 
unskilled labour into the trade they would have to control unskilled 
labour, and the only way to do that was to open the gates for them to enter 
and then organise them. The Union embraced shipping, engineering, 
building, tramways, mines and maintenance work, and he advised them 
to aim at absolute eontrol of the whole of the electrical industry and every 
man engaged in it. To ensure continuity of membership he emphasised 
the need for carrying through a scheme of superannuation. 

On the question of organising all workers in the electrical trades, some 
of the members present contended that the unskilled workers should form 
a separate organisation, otherwise the tendency would be for the skilled 
to become governed by the unskilled. Other members argued that in 
recent years the electrical trades had been greatly increased by scientific 
developments, and that the men in some of these trades, working for low 
wages, would remain a menace to the Union unless they were included. 
It was eventually decided to include the organisation of all workers in 
the objects of the Union and to frame a scheme for an auxiliary section. 
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TENDERS INVITED. SEC 


TERENTIUM HIERHER | 


case protecting the joints to be made. In doing his work he utilised the 
terminal box, which protected three terminals of low pressure cables, as a 
seat. Jt was presumed that he was fixing the top part of the sheathing, 
which could have been fixed easily by running it along and putting 
clamps on at each end to secure the parts together, and that in the act of 
fixing the top part he actually cut the cable through. By cutting the 
joint of the high pressure cable he got the full force of the 2,500 volts 
through the sheath. There was no necessity for him to touch a high. 
pressure cable, and if he had been wearing gloves he would have been all 
right. The Home Office Regulations were posted up and open to the 
inspection of the workmen. He impressed upon deceased the necessity of 
taking every precaution. 
The Coroner said with regard to the gloves proper precaittions had 


spare pair. 
The jury returned a verdict that death was caused by heart failure, due 


to severe electrical shock, accidentally received whilst following ^his 


employment. a 
Mr. ELIs, on his own behalf and that of his department, extended to 


say that his committee would ren.ler financial help. 


Social.-—At the Red Lion Hotel, Colchester, last weck, the € 'orpora- 
tion’s tramway manages, Mr. R. C. Bullough, was entertained to 
dinner by inembers of the tramway staff who have been on the tram- 


supervised the department since its inauguration. 


Siemens’ Employes and Military Service. —Messrs. Siemens Bros. & 
Co. (Ltd.), Woolwich, notify us that they have decided to pay all 


further notice. 


Warlike Stores.—By a proclamation issued on Aug. 3 H.M. the 
King prohibits the exportation of warlike stores from the United 


— 


unwrought), cotton waste, mineral lubricating oil, petroleum fue 
and gas oil, petroleum spirit or motor spirit, zinc, &c. i 
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Cables and Duets. | | Battery, Booster and Switchgear. | X. 
| LOXDON County Council invites tenders for (a) high and low- OLDHAM Corporation Electricity Committee invite tenders 
tension cables, &c., and (b) laying stoneware ducts in connection for the supply and erection of Storage Battery, Reversible 
with the Council's tramways. | Specifications, bills of quantities Booster and Switchgear. Specification can be obtained from 


the joint electrical engineer and manager, Mr, Fred. L. Ogden, 
Hall, Spring Gardens, S.W. Tenders by ll a.m. Sept. 8. Electricity Works, Greenhill, Oldham. Tenders by Monday, 
Se? also an advertisement. Aug. 24. See an advertisement. 


Telegraph Poles, | Telezraph and Telephone Material. | 


By command of the PosTMASTER-GENERAL tenders will be 

' received until noon Sept. 21, for supply of British, Swedish, 

Norwegian, Finnish or Russian red fir and British larch Tele- 

graph Poles. Forms of tender, &c., from Mr. G. Morgan, 

Controller of Stores, Post Office Stores Dept., 17,19, Bedford- 
street, London, W.C. See also an advertisemen 


` forms of tender, &c., from the Clerk of the Council,County, 


Bells and Cells to the Australian Commonwealth Postmaster- 
General's Department, ADELAIDE. Tender forms, specifications, 
&c., may be obtained at the Commonwealth Office, 72, Victoria- 
street, London, S.W. Tenders to the Deputy Postmaster. 
General, Adelaide, hy Sept. 23, See an advertisement. 


The power generated must be supplied at a , Rich was working on one side, and on the end of the cable was a cast-iron . 


been provided. There was not only one pair of gloves, but there was a . 


the widow and family their deepest sympathy, and said that if they could . 
in any way assist them they would do so. He thought he might safely : 


ways since their inauguration 10 years ago, recording the staff's - 
appreciation of the impartiality with which Mr. Bullough has ` 


Kingdom, including carbons required for searchlights, copper (ore or - 


` 


Territorials or Reservists in their employ who are on duty full weekly . 
wages, or time rate wages if married, and half rate if single, until ' 


* 4 


Tenders are invited for the supply of Telephone Swi tehboards, : 
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Creosoting Telegraph Poles. 
The PosrMasTER-GENERAL also requires tenders by noon 
Sept. 21 for ereosoting, &c., Telegraph Poles. Forms of tender, 
&c., from Mr. G. Morgan, Controller of Stores, P.O. Stores De- 
partment, 17-19, Bedford-strect, London, W.C. 


Economisers and Induced Draught Fans and Motors. 

.... . OrpHAM Corporation Electricity Committee invite tenders for 

| ; the supply, delivery and erection of (1) three Economisera and 
(2) three Induced Draught Fans and Motors. Specification 
can be obtained from the Engineer, ‘Electricity Works Oldham, 
to whom tenders by Aug. 24. 

Converting Plant. 

NEWPORT Corporation invite tenders for the supply of Con- 

verting Plant, &c. Specification, form of contract, &¢., from Mr. 
A. Nichols Moore, M.L E.E., borough electrical engincer, Town 
Hall, Newport, Mon. Tenders by 10 a.m. Aug. 17. 


Electric Tower Waggon. 

The Tramways and Electricity Committee of BErrFAsT Cor- 
poration are prepared to receive tenders for the supply of an 
Electric Motor Tower Waggon. Specification, with form of 
contract, from Mr. T. W. Bloxam, city electrical engineer, 
Fast Bridge-strect, Belfast. Tenders to the town clerk, Mr. R. 
Meyer, by 10 a.m. Aug. 24. 


Meters. á di 
Tenders are invited for the supply of 1,234 Electricity Record- 
ing Meters for the City of MELBOURNE (Australia). Spocifica- 
tion, &c., from the Agents for the City Council, Messrs. 
Mellwraith, McEacharn & Co. Ppty. (Ltd.), Billiter-square- 
buildings, London, E.C., to whom tenders by noon Aug. 18. 


Carbon Brushes. 
Tenders are also invited for the supply of Carbon Brushes for 
the City of MELBOURNE (Australia). Specification, &c., 
from Messrs. MclIlwraith, McEacharn & Co. Ppty. (Ltd.), 
Billiter-square-buildings, London, E.C., to whom tenders by 
noon Aug. 18. Í 


Alternator and Exciter. 

. Messrs. BURSTALL & MONKHOUSE, 14, {Old Queen-street, West- 
minster, S.W., are prepared to receive tenders for Three: phase 
50-period Belt-driven Alternator (120-150 kw.) with Exciter 
complete. 

Rotaries or Motor Generators. 

~ ‘The Electricity Committee of the Corporation of SUNDERLAND 
are prepared to receive tenders for the construction and installa- 
tion of two 1,500 kw. machines. Specification, &e., from 
Mr. A. 8S. Blackman, Dunning-street, Sunderland. Tenders to 
the town clerk, Mr. H. Craven, by noon, Aug. 19. 


Electric Clocks. 

The COMMISSIONERS OF H.M. Works, &e., require tenders by 
11 a.m. Aug. 12 for supply of Electrie Clocks on a rental basis 
in the London districts. Forms, &c., from 18, Queen. Anne's- 
gate, Westminster, S.W. 

Wiring, &c. 

EDINBURGH Corporation require tendera by Aug. 17 for 
Extensions of the Electric Lighting Installation at the City 
Museum. Specification, &c., from the Engineer, Dewar-place, 
Edinburgh. 


Poles, Cables, Lamps, &c. 

SARSDON (NORTHUMBERLAND) Urban Council require tenders 
by Aug. 15 for Poles, Cables, Lamps, &e., for public lighting. 
Specification, &e., can ke seen at the Council offices, Shire moor. 

Electric Cranes. 

The VicroRIAN RAILWAY COMMISSIONERS require tenders by 
ll am. Aug. 26 for the Manufacture and Supply of Electric 
Cranes for the Ballarat and Bendigo workshops (contract No, 
25,756). Particulars at the Contractor's Room, Spencer-street, 
{ Melbourne, or at office of Agent-General for Victoria in London. 
i Tenders are invited by SvpNEY (N.S. W.) HARBOUR Frust 
i for four 3-ton electrically-operated semi-portal travelling 
' wharf cranes. Specifications from the Harbour Trust Office, 

' Sydney, and tenders by 2 p.m. Aug. 31. 

Cable. 

SypNEYy (N.S.W.) Council require tenders by 3 p.m. Sept. 14 
for supply of 22.500 yds. h.t. Three-Core Paper Insulated Lead- 
covered Cable. Specification from the City Eleetrical Engineer. 

Sub-station Equipment and Tramcars. 

New Piymoutu (N.Z.) Council require tenders by 4 p.m. 
Aug. 28 for additions to sub-station switchboard, three Trans- 
former Panels, one Coupler Panel and four Feeder Panels 
Specification, &c., from the Town Clerk, 


IM 


Suction Gas Engines, Dynamos, Switchboard, Battery, Mains, &e. 


Beaurort WrsT Municipality require tenders by noon, 
Aug. 19 for supply of Two B.H.P. Suction Gas Engines, two 
48 kw. Dynamos, with Static Balancers, Motor Booster, Switch- 
boar, 250-cell Battery, Overhead Equipment, Underground 
Mains, &c., in connection with their electricity supply scheme. 
Particulars from Mr. Chas. G. Trevett, 70, Fletcher's-buildings, 
Beaufort West, Cape Province, S. África. 


Electric Motors. | 
The SoutH AFRICAN RAILWAYS ADMINISTRATION require 
tenders by noon Aug. 31 for supply of 22 Electric Motors at the 
Salt River Workshops. Specifications from Tender Board, 
S. A. Railways Offices, Johannesburg. 


Electric Light Wire. 
The VtcroniaAN RAILWAY COMMISSIONERS require tenders by 
ll a.m. Sept. 9 for supply of 20 miles v.i.r. Electric Light Wire. - 
Specifications, &c., from the Railway Offices, Melbourne. 


VITATE THAT 
TENDERS RECEIVED AND ACCEPTED. 
EILEEN 


SALFORD.—The following tenders have been accepted by the 
Corporation for meterials and stores during the period ending 
March 31 next :— 

Stern Sonneborn Oil Co., Russian white oil (about) £50; W. T. 
Glover & Co., bare copper wire, £1. 38. ;. R. Sturch & Sons, cotton driving 
rope, £52. 14s. ; Bells United Asbestos Co., spun yarn, £2. 2s. 4d. ; G. 
Painter & Co., rubber insertion, rings and brass joint rings, £24. 6s. 11d. ; 
H. G. Mabbs, motor starters, £375. 18s. ; Le Carbone, carbon brushes, 
£05; Ferranti (Ltd.) and General Electric Co., a.c. meters ; Chamberlain 
& Hookham, c.c. meters; W. T. Henley’s Telegraph Works Co., rubber 
strip, £43. 10s. ; G. Hattersley & Sons, white tape, £16; Pirelli, Ltd, 
rubber gloves and rubber caps for cables, £11 ; North British Rubber Co., 
rubber overshoes, £2. 5s.; Elec. Engrg. & Equipment (o., twin and 
multiple core cable, £81. Cs. 5d., concentric cable up to 660 volts £143, 
up to 3.300 volts £29. 12s. 6d., e.h.t. 3-core cable, £1,515. 10s. ; W.T. 
Glover & Co., rubber-covered cable for working pressure not exceeding 
660 volts, £77. 14s. 2d., do., not exceeding 250 volts £70, twin flexible 
cable £19. I6s. 8d., rubber covered cable not exceeding 3,300 volts and 
do, 6,600 volts, schedule of prices ; Brush Co., 12 car bodies with vestibule 
ends £7,640. 14s., 12 car bodies with covered tops and vestibule ends 
£9,560, 14s. ; J. G. Brill Co., 48 trucks, £3,261. 12s. ; Brit. Westinghouse 
Co., 12 car electrical equipment sets £3,048 and extension of h.t. switch- 
gear and supply of control panels in connection with 5,000 kw. turbo- 
alternator £307, and three-phase c.h.p. switchboard £913 ; Dick, Kerr & 
Co., 10 car electrical equipment sets £2,520, 44 controllers £1,474; 
Siemens Bros. Dynamo Works, 2 car electrical equipment sets £441, 4 con- 
trollers £127 ; F. M. Prockter & Co., 3 iron gangways at central car depot, 
£307 ; Bertram Thomas, 3- phase c.c. switchboard, £1,398. 

The Ccrporaticn. hive also accepted the tender of the Brush 
Company for 2£ double-deck bogie cars with vestibule ends, 12 of 
the cars to have top covers. 
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AvLESBURY. — The Council hes received the following tenders for 
a storage battery :— 

(a) 560 ampcre-hours’ capacity, (b) 800 ampere-hours' capacity, 
and (c) 560 ampere-hours, but installed in cells of such size as to enable 
additional plates to be added as required. Premier Accumulator Co., 
(a) £969, (b) £1,434, (c) £1,130 (delivery 10 weeks) ; E. T. Mackrill & Sons, 
£088. £1,415 £1,142 (accepted) (8 weeks); Pritchetts & Gold, £996. 10s, 
£1,478. 10s., £1,151 (16 weeks); Chloride Electrical Storage Co., £998, 
£1,425, £1,152 (6 weeks); D.P. Battery Co., £1,010, £1,411, £1,150 (12 
weeks); Electrical Power Storage Co., £1,014. 17s., £1,527, £1,178. 17s. 
(10 weeks) ; Hart Accumulator Co., £1,031. 9s., £1,486. 5s., £1,185 (12 
weeks); Tudor Accumulator Co., £1,093, £1,545. 8s., £1,250. 8s. (10 
weeks). 

The Council have also accepted the tender of Johnson & Phillips for à 
switchboard at £408. 15s., including £24 for additional voltmeters, 


WATER TURBINE ContTRacts.—Orilers recently received by Boving 
& Co. (Ltd.) include :— 

A 1,400 n.p. turbine for Piracicaba Hydro Electric Co. ; a 730 R.H.P. 
turbine for Kawasugawa Hydro- Electric Co., Japan; two 1,500 HP. 
main turbines and two 45 B.H.P. exciter turbines for Dominion Portland 
Cement Co. (N.Z.) ; two 2,900 H.P. spiral Francis turbines for Anglce 
Japanese Power Co. ; two 73 H.P. turbines for F. Street & Co. (Oporto). 

Pump orders received by the same company include one 500 g. p.m. for 
Cochrane & Co., Middlesbrough ; one 300 g.p.m. for Frontino & Bolivia 
Gold. Mining Co.; two 400 g.p.m. for Sayer & Colley, Cairo; one 
420 g.p.m. and one 160 g.p.m. for Greenshields & Co. (N.Z.); and one 
hydraulicing 900 g.p.m. and several smaller units for Bauchi Tin Mines, 
Nigeria. . 

The company have also contracted for 18 Mendheim kilns for baking 
casettes for the British Aluminium Co, 
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WALSALL.—Following tenders have been accepted by the Elec- 
tricity Committee in connection with the erection of the new gencrat- 


ing station :— 
Belliss & Morcom, turbines, alternators and auxiliaries, £17,448 ; 


Babcock & Wilcox, four complete boiler units, £20,124; W. Kendrick & 
Son, buildings, £9,214. 

"WisBECH.— The Guardians have received the following tenders for 
the electric lighting of the workhouse :— 

Wisbech Elec. Light & Power Co. (accepted), £172. 10s. ; G. Andrews & 
Co., £245. 1s. ; Coates & Co., £204 ; Wisbech Elec. Fitting Co., £235 ; 
B. W. Johnson, £280 ; A. W. Bull, £338. 0s. 6d. ; A. W. Hyde, £168. 

Botton.—The tender has been accepted of the British Westing- 
house Co. for two 1,000 kw. and two 600 kw. rotary converters ; that 
of the British Thomson-Houston Co. for e.-h.t. switchgear ; and that 
of Johnson & Phillips for h.t. switchgear. 

LEyton.—The Council have accepted the tender of A. C. Brown 
for switchboard, &c., for 12 tire-alarm points, 12 switches and presses, 
time switch, fire bell, telephone reply set, time clock, lightning 
guard, &c., for £31, 18s. 


Croypon.—The Council have accepted the tender of Edison 


Accumulatora (Ltd.) for an electric motor car for the electricity de- 
partment, at £516. 

WALLASEY.— The tender of the Brush Company has been accepted 
for six double-deck cars with top covers, complete with trucks aud 
elcctrical equipment. 

WANDSWORTH (LoxpoN).— The Council have accepted the tender 
cf J. A. Henderson & Co. for electric lighting at Balham baths at £103. 

Luton.—The Electricity Committee have accepted the tender of 
Mechan & Sons for a coal elevator and conveyor et £746. 

Port KEMBLA (N.S.W.).—The Electrolytic Refining & Smelting 
Co. have ordered from the Australian General Electric Co. a 750 kw. 
generator and from Price, Martyn & Co. a Belliss & Morcom engine. 


SypNey (N.S.W.).—The City Council have accepted the following 


tenders :— 

British Insulated & Helsby Cables, fuse boxes Ils. 3d. and 15s. 7d. 

each, bus bar copper £90. 5s. 8d. ; Lawrence & Hanson, fuse boxes 51d. 
to Is. 3d. each, weatherproof switch fuses £142. 4s., insulators £178. 6s. 8d. ; 
Australian General Electric Co., testing transformers £1,603, and 33,000- 
volt switchgear £6,293; Siemens Bros. Dynamo Works, 33,000-volt 
transformers £5,653. 
» « LLOYD” ELECTRIC VEHICLES.— Messrs. Mossay & Co. have rezcived 
the following orders for Lloyd electric vehicles: One runabout for 
Derby Corpn., one runabout for Blackpool Corpn., two 23-ton tipping 
dustcarts for Birminghain Corpn., a 1-ton and a 2$-ton chassis for J. 
Lyons & Co., and the L.C.C. have also accepted their tender for chassis 
for turntable ladders. Messrs. Mossay & Co. have a number of large 
contracts in hand, and the y are shortly completing arrangements 
for the manufacture of Lloyd electrice vehicles in this country. 


Commonwealth Contracts.—The following tenders have been 
accepted by the Australian Government Departmets :— 

P.M.G.'s Dept, Victoriaa—Warburton, Franki, insulators, £500; 
Western Electric Co., cable boxes, £3,419. 5s. ; British Insulated & 
Helsby Cables, insulated tinned copper wire, £282. 103. 

P.M.G.'s Dept., N.S.W.—Siemens Bros. Dynamo Works, stay rods, 
with bolts, &c., £542. 10s. 

P. M.G.'8 Depl., Queenslund.—E. Sachs & Co., fittings for securing cross 
arms, £544. 10s. 3d. 

Victorian Railways Dept.—M. C. Coates, h.d. copper wire, £80 per ton. 

Public Works Dept., Victoria.—W. H. Lane, installation of electric 
hoist at Titles Office, £135. 

Supply and Tender Board, S, Australia. —Klder, Smith & Co., Westing- 
house 39 H.P, motor, £317, 


NEW BOOKS AND NEW EDITIONS. 


Coples of the new books mentioned below can be obtained post free from THE ELEC- 
TRICIAN Offices on payment ot the prices indicated in parentheses. Where an asterisk is 
added to the number 20 days will elapse before books are supplied. It is only necessary 
t9 specify the number when sending remittance. 

344. “ Electric Switches for Gascous Mines.” By Clark and Crocker: 
(U.S. Bureau.) ls. 6d. net (2s.). 

345. “ Electric Furnaces for Making Iron and Steel.” By D. A. and 
R. M. Lyon. (U.S. Bureau.) 2s. 6d. net (3s.). 

346. '' Electric Cooking, Heating and Cleaning." By M. Lancaster. 
3s. 6d. net (3s. 9d.). 

347. " The Motor Manual" 17th edition. ls. 6d. net (1s. 9d.). 

, 948. “The Rose of the Winds: the Origin and Development of the 
Compass Card.” By Prof. Silvanus P. Thompson. 4s. nct (4s. 4d.). 

349. “ Complex Ions in Aqueous Solutions." By A. Jacques. 4s. 6d. 
net (4s. 10d.) 

350. “ Modern Practice in Mining." By R. A. Redmayne. Vol. HE : 
Methods of Working Coal. 6s. 6d. net (6s. 10d.) 

351 Army Field Service Manuals; Signal Service (Lines of Com- 
munication). 3d. net (41d.) 
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PATENT RECORD. 


—— lli 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEWBURN, ELLIS & Pryor, Chartered Patent Agents, 
20 and 72, Chancery-lane, London, W.C. 

Wherever the date applied for differs from the date on which the application was lodged 
at the Potent Office the former is given in brackets after the title. 


1913 SPECIFICATIONS. 


7,545 KETTERING & Curyst. Electric switches for the ignition systems of intornal- 


combustion engines. (20,11,12.) . 
13,064 JoussoN & TuoRROwooop. Electric railway signal relay to be operated by 
alternating or pulsating currents. 
15,199 British THomson-Houston Co. (General Electric Co.) 
propulsion. 
15,297 Simrson. Manufacture of tungsten bodies, particularly for e'eztric incandescent 


lamps. 
15,334 BoEnRiEs. Means for suspending electric and other motors for the purpose of 


absorbing vibration. 
15.561 Lopez & CsEED, BILLE & Co. 


Ele:tric systems of ship 


Telezrapny. 


15,636 Forp. Magnetos. . 
15,675 Pinter. Apparatus for checking any suitable predetermined number of calls 
at a telephone call box or other place. (13,7;12.) 


Telephony. 
D ynamo-eleztric machines. 

Electric distant control syste:n3. 

Means; for duplex 


15,828 Brown. 

16,105 Lucas & Moors. 

16,132 PETERSEN & Kemr & LAURITZEN. 

16.268 ORLING & Onr. 1260s TELEGKAPH [INSTRUMENTS SYND. (Lro.) 
electric siznalling through land lines and cables. 

16.435 BARwELL & EASTERN TFLESRAPH Co. Daolex telezcaphy and the lixe. 

For suppressing quick disturbances in duplex telezraphy systems, a compeasating 
device applied in connection with a duplex bridge, consisting of a condenser joined in 
series with a coil of an appropriate number of turns wound with or actíng inductively 
or mechanically on the main or siznalling coil. 

15.79] BARKER. (Thomp3on Eleztric Co.) Lamp hanger for hiza-teision series lighting. 

17,529 Joyce & Srasnoretri (LT».) Anpdiratus for e'eztrizilly izaiting miners’ safety 
lamps. (Cownate application, 29.799; 13.) 

17.712 Steuens Bros. Dynamo Wores (LTo.)& Bouro. B'ow-suts for electric circuits. 

19.524 Hartrorp. Electrical stirte-s for intesnal-combustion engines. 

19,985 Swinpurng. Gis and electric lamps, particularly for use on vehicles. 

20,135 Garge & Kogr?5oE», Haugers, Max5T8ANO & Heiw23 AXTIE33L,SXASET TITAN. 
Electrical winches with continuously worzine motoe. 

22.765 Arison. Eleztricallv-illumina ted fountains. 

23.498 Barry. Temve'ature indicating or recording system: and appliances. 

26.075 Davis. Grapnrels for submarine cibles. 

26.340 MASCHINENFABSIK Ozeulxon. Hydraulizor eiectrohydraulic presses. (19/12/12.) 

27.225 RAYMOND-BARKER. Electric telezzaptis. 

27,599 LiInDEMANN. Method and apparatus for the regulation of gas pressure in Rontzen 
tubes, vacuum tubes, and the like. (2/12:12.) 

27,852 BETHENOD. Method of maintaining a dynamo ata constant E.M.F. (27:12/12.) 

Relates to a method of maintaining a dynamo at aconstant E.M.F.,where the speed 
and load are variable, by means of a voltage rezulating relay with a periodic contact, 
consisting in providing permanently an ohmic resistance in series with the ordinary 
shunt field winding. the object of the relay beinz t» short-circuit tne said field winding 
when the P.D. reaches a certain value. 

28.376 AITKEN. Telephone relays and tne like. 

28.965 THompson. (Aktiebolaget Ljunstrom3 Aazturbin.) 
tion with dynamo-electric machines. 

29,824 SwuirH & Ferravti (LTD.). Current indicating devices. 

Relates to an indicator for use particularly with electrical cooking apparatus, the 
indicator comprisine a metallic wire connected to take the full current of the electricity 
consuming device, and adapted to glow in the air when the said current passes, 


1914 SPECIFICATIONS. 
382 Sig«ENs-ScHUCKERTWERKE Gzs. Protective arrangements for electric circuits. 


(10.5.13.) 
1.248 GEirgL & MARGERISON. Resistance apparatus for electric motor starters, rheo- 
(31/1/13) | 


Stats and the like. 
(Woodward, acting for Western Electric Co.) Tele- 


Collectors usel in connez- 


1,548 NiogoN. Telezcaphic printinz receivers. 
1,908 Wesre2n Etgcrngic Co. 
phonic receivers, 
2,409 Sig4ENs-SoHUCKERTWERXZ 
machines 132 1,13.) 
3.150 Watkins. Hizh-tension electric insulators. 
3.534 ALLGEM@INE ELEXxTRICITATS Gis. Curreitcolle:tors for electric t-action systems. 
4,239 Korn, Method of lizhtinz intease curreat arcs by means of currents of less 
inteasity and hizh frequeacy. | 
6,072 Kerrerins & Cun vsr,  Ewectriz ivaition systems for internal-combustion eneine;, 
(Divided application oa 7.515 13, M wech 3h. Pateitot addition not granted.) 
6.097 GsAuAM & Ricxers. Tele»n52e systems. 
6.104 Av&Rrox. Arclizivticiroo13. (Addition to 1,775/13.) 
6.729 PEgbE*sEN. Ivaition timers for eas eavines. 
6.731 E EL IG AKT. G33. Cooling lower eleztroldes for cleztrical smeltinz furnaces. 
A3. 
7,938 Dzs3?E3SAILLE3. 
(29 3:123.) 
9,175 Soc. ANON. DES AuroMosiLEs Er CvcLEs Peuszor. Apparatus for controlling 
the lighting power of an clectcic lizhtine plant. (10/4 13.) 
10.004 Torcuio & Wooprow.  Sifety-devices for electrical circuits. 
10.616 AcHENBACH. Galvanic cells. 
11,516 CanbwEIL. Electric control apparatus for siznalline systems. 
catior: on 17.439.13. July 29.) 
11.644 KORTING & MATHIESEN AKT, GES. 
11,937 Berry, Electric heating-apparatus. 


G23. Electric alternating-current commutator 


Electric installations, particularly applicable to electric lighting. 


(Divided appii- 


Metallic vapour electric lamps. (21/5°13.) 
(Divided application on 16,040.13. July I.) 


APPLICATIONS FOR PATENTS, 


Norg.—The undermentioned Applications (except those marked t) ave not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open to inspection 12 months after the date attached to them, t] they have nct been published 

previously in the ordinary course. Names within parenthesis are those of communicators 
of inventions. When complete Specification accompanies application an asterisk is affixed, 


June 13, 1914. 
14.268 GERMAIN. Radio-activeapparatus. (5/7;13, France.)* 
14.276 Bienvaux. Telezraphic code apparatus. (13/6,13, Germany. * 
14,278 Siemens Bros. Dynamo Works & KierFer. Rotors for dynamo-etectric machinery. 


14,294 Wszsr. Electric controllers. 
June 15, 1914. 


14311 WaLL. Electrically-operated reciprocating apparatus, (Addition to 9,893/13.) 

14.316 TurnsuLt, iun.. & DaLton. Electric traction motors, 

14,342 GogRELL. Combined insulating and fastening means for rails. (204/14, U.S.)* 

14,358 Milis. (Hanson & Van Winkle Co., U.S.) Conveying articles through the bath 
of an electroplating or other apparatus. * 

14,376 JEwELL & JEWELL. Controlling the use of keys or other articles, but primarily 
keys employed in connection with electric locking signals. 

14.377 Baker. Manufacture of metallic filaments for incandescent lamps. 

14,378 Siemens Bros. Dynam> Works & Ko&rrosN, Starting a combined rotary 
converter and asynchronous generator set,” 
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14,379 Fowrer. (William Turner, Germany.) Implement for laying cables or wires 
in the ground.* 
14,380 Voicr & HAEFFNER Axt.-Gas. Rezulation of alternating or three-phase current 
generators. (16/6/13, Germany.)* 
14.384 SIEMENS Bnos. Dynamo Works. (Siemens-Schuckertwerke G.m.b.H., Germany.) 
Switching errangements for rotary converters. * 
14.392 Manson. Fittings for metallic conduit systems of electrical wiring. 
14,393 ELEKTROCHEMISCHE Werke G.m.B.H. Method of and apparatus for forming 
large crystals. (16/7/13, Germany.)® 
14,394 Quain. Electric heaters or resistance elements therefor. 
June 16, 1914, 
14,415 Jerrcotr. Dynamo-electric machines. 
14.439 SEEgLAU & NEWMAN. Telezraphone. (22/8/13, Germany.)* 
14,441 SEELAU & Newman. Telephonic receiver and transmitter boxe; with phono- 
graphicstyles. (1/9/13, Germany.)* 
- 14,469 Berry. Electrical heating apparatus. 
14.470 Berry. Controlline the heating effect of electric heating apparatus. 
-14,471 Berry. Electric switches. 
14,473 O'Ngit. Signalling and recording the course steered by a vessel. 
(14,474 HENsELL. Electric fuses. (18/6;13, Australia.)* 
14,483 Merrowsky & Co. AxT.-GEs. & FiscugR,  High-tension electric apparatus.* 
- i june 17, 1914. 
14,493 BELLINGHAM & SrANLEYv. Measuring the intensity of light. 
.14,504 Toprinc. Metallic insulated nipple or bush with or without bondine or earthinz 
connexion for electric metallic conduits. : 
14.513 BATTLE. Apparatus for use in, and in connexion with, electrolytic processes. 
14.514 BaTTLE. Electrolysis of metals. 
. 14,521 Ferra. Thermo-electric generators. 
14,548 Tucker. Electricswitches. (Divided application on 19,388/13. 27/2/14.) 
14.557 Broccer. Electrical measuring instruments.* 
14.558 JACKAMAN. Sparking plugs for internal-combustion engines. 
14,567 JaNpus ARC Lamp & EvecraicCo, & Jones. Transmitting rotary motion.* 
:14,577 B.T.-H. Co. (G.E. Co.. U.S.) Systems of electric distribution, 
14.582 CasELLA. Electrode-makine machines. (3/7/13, U.S.)* 
14,595 GotbscHMIDT. Mechanical selector for ele:tromagnetic waves. 


Belgium.)* 
June 18, 1914. 
:14.617 Ioco ProoFinG Co. & Roy. Insulating fitting. 
14.623 Davis. Recipients for electric storage cells. 
14,638 Soc. ANON. DES AUTOMOBILES ETCycLes PRuUGEOT. 
electric lighting installations. (Addition to 21,445 13. 8.7,/13, France.)* 
14.643 HowELL & MULHOLLAND. Accessories for use in connection with telephones. 
14,669 DAMEY & BRADLEY. Electric candle lamps. 
14,683 SIEMENS ScHUCKERTWERKE QC.M.B.H. Tenrsioning arrangements for overhead 
electric conductors. (21°6,13, Germany.)* 
14,686 Hamitton. Portable electric-lamp dry batteries. 
3,643/14. Feb. 12)* 


14,695 Stewarp, Lro. 
and the like. 

14.697 Courson. Electric projectors and the like. 

14,698 FisHER. Electricity meters. 

14,728 ARLEDTBR. Manufacture of compounds applicable for artificial leather, floor- 
cloth, paper, insulating-material. panels and the like. 

14.739 MAHIEU. Apparatus for continuously disinfecting telephone mouthpieces.* 

14.745 LoNcGBoTTOM & Farrar. Electrical conduits and the like. 

14,789 Sievers & Munca. Process for producing a filling-material for use in connection 
with direct-current converte:s.* 

14.789 Ernesta BUENO v Torrens. Incandescent electric lamps. (30/10/13, Soain.)* 

14,798 INTERNATIONAL ELECTRIC Co. (Akt.-G23. Mix & Genest, Germany.) Teleponic 
transmitters and receivers, ® 

14.890 MARTIN. Operating electric sigas, devices, indications and the like. 

14,808 BuRrFEIND. Telephone systems. (21,5,13, U.S.)* 


June 2), 1914. 


(29/12/13, 


Safety apparatus for use with 


(Divided Application on 


June 19, 1914. 
Reading the indications of magnetic compasses, clinometers, 


14,317 British INsuLATED & HELsBY Casies, Byles & Hiciam. Electticil con- ; 


densers. 
14,825 Denny. Electric ozone generators. —— 
14,834 Darras. Electricalcandensers. (21/5/13, France.)* 
14,838 MAcKINTOSH. Obtaining a sufficieitly high temperature for the eficieit running 
on light load of an internal-combustion eagine using paratfin, kerosene, or other 
heavy oil. nS 
14,841 CHAMBERLAIN & HooKHAM & S»RA3Uz. Electricity meters of the mercury motor 
type. ; 
14,86| MipaLEv & VawpgRvELL. Manufacture and construction of commutators for 
dynamo-electric machines. 


pod 


III 


E 


MUNICIPAL ACCOUNTS. 


ED 


Barrow-in-Furness.—The report of the borough clectrical engineer, 
Mr. H. R. Burnett, states that capital expenditure on the electricity 
department at March 31 was £139,172 (increase £18,369), of which 
£44,251 has been redeemed. 

Revenue was £20.149 (compared with £17,524 in previous year), 
working costs £11,460 (£9,250), leaving gross profit £8,689 (£8,274). 
Interest required £3,175 (£2,930), sinking fund £5,001 (£4 642), the net 
profit being £513 (£702). Average price obtained per unit 2-272d. (2-4014.) 
total costs 1-321d.. (1-294d.), exclusive of capital charges Maximum 
combined load was 1,322 kw. (1.210 kw.) aiti eoni load factor was 
17.99 (16-18). Units generated 2,679,985 (2,219,832), sold 2,081,317 
(1,715,262). . | | 

During the year there have been installed at the generating station a 
1,000 kw. turbo-generator, rotary converters, switchgear and connections 
by the British "homson- Houston Co.. condensing plant bv Willans & 
Robinson, coal conveyor, &c., and piping, but delay has occurred in the 
completion of the extensions owing to labour troubles, &c., and revenue 
has only been increased by the use of the new plant during the last 
quarter of the year. k. H.P. of motors connected 2.046 (1,750) ; on hire 

jus (81) radiators, 229 (168) flat irons, 23 (28) kettles, 4 (4) water heaters 
I] (nil) ovens and 37 (11) hot plates, grills, &c. 


QNIN 


FINANCIAL MATTERS. 


IULII ULL: 


14.955 Sims. BoorH & MILLER. 


14,866 Monn. (Maschinenfabrik Oerlikon, Switzerland.) Controlling motors from a 
istance. 
14,884 CiRARDbEAU & BETHENOD.  Spark-eaps for radiotelezraphy. 
14,891 DAwsoN & BUCKHAM. 
and receiving signals. 


(23/6/13, Belgium.)* 
Receivers for use with electrical apparatus for transmitting 


June 23. 1914. - 
14,945 Waters & CALLENDER’s Caste & CONSTRUCTION Co. 
systems and joints for use therein. ] 

Electric light prepayment apparatus. 

14,965 HavNEs & PARIsH. Eiectromaaznetic control break-contact burglar alarm. 

14,956 Cross. Electric railways and tramways and rail-less electric vehicle:, 

14,931 Hositouse. SLINO, Gunton & Douglas. Method of energy supply and control 
for waggons or train: of electric railways or similar contrivance; by means of 
variation in the pressure of supply. 

14.999 Rocarski. Electric izaition apparatus.” 

15,021 THom. Signalling apparatus.* 

15,0831 GiRARDEAU & BERTHE:DD. Soark-gap3 for radiotelez-aphy. 
14.881,14, 25°2.14, Beleium.)* 

15.052 RgNAuLT. Electric headlizat: and the lixe. (1/7/13. Francs.)* 

15,076 ALLGZM8INE Evesxraicirats-Gz:. Rezulatinz the suoply of coolinz water for 
mercury-vapour reztifie:s witnout natural craling. (21/5/13, G2-miny.)* 

15,0892 GorL»scuMipT. Mechanical selector for electron azietic waves a»plizible to 
wireless telegraphic receiving apparatus. (Allition to 14,52514. 2:254, 

June 24, 1914 


Belgium.)* 
15,125 Green. Telephone switches. 
Railway siznalling apparatus. 


Elestric cables and cable 


(Addition to 


15.145 Kerr. 
15,155 Soc. ANON, DITE S.T.A.R. SYSTEME DE TRACTION ÁurTO-RgGULATEUR. Controlling 
arrangements for direct-current electric motors. (21/7/13, France.)® 
15,160 STRATFORD-ANDREWS & GALLETTI'S WIRELESS TELEGRAPH 2 TELEPHONE Co. 

Electric dischargers more particularly for use in wireless te'eeraphy and telephony 
18.182 WiLLcox. HirPisLEY & CLARKE. Wireless receiving apparatus. 
15.188 Bassett & Core. Electric liehting apparatus for vehicles. 


15.190 Nacur. Method of repairing and regeneratine incandescent electric lamps. 
18,194 B.T.-H. Co. (G.E. Co., U.S.) Electric meters. 


June 25, 1914. 
15.202 Harvey. Pocket mazaetic compasses,  . E es 
15.223. Jonn Davis & Son (Dgssv) & Davis. Operating contact makers. 
15.221 CaurBELL. Electrically-operated winch. (Addition to 22,85313)*.— 
15,269 British WESTINGHOUSE Evecraic & Mrs. C». (Soc. Arosa. Westinghouse, 
France.) Induction motors. 
15.270 Hasr. Apparatus for transmitting lizht to a distance. 
18,274 B.T.-H. Co. & Rated. Locking mechanism. 


June 26, 1914. 
15.392 Perry. Electric cookine and heating apparatus. 
18.313 Yates & Mitcer. Sizaalrezording apparatus, 
15.324 Joyce & Seasnorerti. Electrically izaiting miners’ safety lamps.’ 
15,327 Lizs:sc4. Electric switch buttons. 
15.329 S:E«gNs Bros. & Co. & MaRECHAL. Metal filament glow lamps. 
15.336 Wricut à Burnsipz. Controlling the vacuum X-ray tubes. 
15,338 AuTomaTic TELEPHONZ Mro. Co. (Automatic Electric Co., U.S.) Telezhone 
systems. * ; 
15.339 Bock. Electric switching device.® 
15,352 Soc. D'EL&crricite Nitmzuior. Ojiling devices for magnetos for the ignition of 
motors. (27/5/13. Belgium.)* 
15.353 BErHENOD. Magnetos, (27.6/13, Belgium.)*® aio 
15.3855 HicHriELD & DupbBLL, Protective apparatus for electrical machine: and circuits, 
15.353 Porpes. Enclosing portable electric batteries and a device therefor. 
15.389 Soc. CARPRNTIER. BAL. Er Cig. Sparking plugs. (221/14, France.)* 
15.383 Starig. Detectors for electromagnetic waves or the like. 


June 27, 1914. 
15,49) Cotctoucy. Automatically locking and unlocking carriage doors of pasceager 
trains, electrically controlled. 

15.404 Wood & WiibE. Hizn-te ision sparking pluz for internal-combustion engines. 

15.43] KiincKe. Overheard electric locomotion. 

15.455 MaAcHALSKE. Electric furnaces. (27/0/13. U.S.)* 

15.455 MACHALSKE. Electrodes. (27/0/13, U.S.)* 

15,464 RENAULT. Electric starting device for internal-combustion egine. 
France.)* 

15471 Siemens Bros. & Co. (Sieneas & Halske Akt.-G23.. Germany.) 
ments for telephone system;.* 

15,495 PLANIAwERKE Axr.-Ges, FUR KO4LENFASRIKATION. 
for high specific loads. (6/3.14, Germany.)* 

15.437 BetdEnop. Maznetos. (Addition to 15,353/14. 9/7/13, Belzium.)® 

15,489 Jones, Electric lamps and their holde;s.* 


(12.7 13. 
Circuit arrange- 


N2z1tive arc-lamp carbon 


— 


| 


TANTI 
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Birkenhead.—The tramway accounts for the year to March last 
show capital expenditure £371,097 (increase £4,487), of which 
£130,267 has been redeemed. 

Revenue was £68.608 (compared with £62,153 in previous year) 
working expenses £41,392 (£36,359) ; after providing for interest, sinking 
fund, &c.. net profit was £5,712 (£4,302). Revenue per car-mile 12:63d. 
(12:075d.), working expenses, including power, 7:63d. (7-06d.), and units 
used 2-054d. (2-016d.). Passengers carried 15,167,958 (13,622,361), car- 
miles run 1,300,717 (1,235,277), and units used 2,672,599 (2,490,713). 

Mr. C. Clarke (manager) states in his report that in October last experi- 
ments were made with two types of weather screena for the protection of 
drivers, one a patented design and one designed and made in the tramways 
department. The screens were not a success, and have been removed. 

Bradford.—'l'he electricity accounts for the year to March 3} 
show capital outlay £890,446 (increase €25,611) and outstanding 
£400,100. = 

Revenue was £143.912 (against £126,694 in previous year), working 
expenses £08,685 (£62.951), interest £21.804 (£21,602), sinking fund 
£38,517 (£36,664), leaving net profit £14,906 (£8,477), of which £5,000 is 
being applied to relief of rates. Income was 1-154d. (1-187d.) per unit 
sold, and costs on revenue account 0-509d. (0-531d.), net revenue account 
0-517d. (0-573d.) ; total 1-026d. (1-104d.) Units generated. 32,763.52, 
sold 28,004,090. Consumers connected 4,089, and total connections equal 
25,007 kw. Motors connected aggregate 10,025 p.H.P. Maximum loads 
on feeders 9,259 kw. for lighting, power and bulk supplies and'3.825 kw. 


` for tiaetion.. Maximum simultaneous load of all demands H,322 kw. 
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Brighton.—The accounts of the electricity department for the 
year ended March 31 show capital expenditure £836,973 (increase 
£2,296), the contributions to loans fund for extinction of debt and the 


earnings of the fund amount to £320,°75, and debenture debt of 


£12,491 has been paid off. 


‘Revenue was £92,908 (compared with £91,231 in previous year), and 
total costs were £45,680 (£43,683), leaving gross profit £17.219 (£47,548). 
Interest required £18,291 (£18,635) and sinking fund £26,586 (£27,506) 
and the net profit was £2,342 (£1.407). Total costs (exclusive. of 
loan charges) were L-O]d. (1-01d.) per unit, and inclusive of loan charges 
202d. (2-07d.). Units generated were 12,882,747 (12.411.047) and sold 
10,713,110 (10,405,711). Load factor was 23:3 per cent. (23 per cent.). 


Cardiff. —T!:c accounts of the electric lighting and tramways de- 
partment for the year ended March 31 were submitted end approved 
by the Electrical Lighting and Tramways Committee lest week. 

Capital expenditure on electricity supply was £291,120, of which 
£96,550 is repaid or in the sinking fund. Income was £166,200 (com- 
pared with £150,626 in previous year), working expenses £99,564 
(£84.203), gross profit £68,384 (£68,065), loan charges, &c., £49,790 
(£47,739), leaving net profit £18,594 (£20,326). Cost per unit sold or 
used 0-488d. (0-438d.) Units generated 13,882,114 (12,148,202). 

Capital expenditure on tramways was £786,510. Loans repaid and 
sums set aside for redemption £273,232. Revenue was £166,200 (com- 
pared with £150,626 in previous year) working expenses £99,064 
(£84,293), leaving gross profit £68,384 (£68.065), interest. required 
£23,941 (£24,137), sinking fund £23,014 (£22.802), and income tax 
£2,835 (£800), the net balance being £18,594 (£20,326). ‘Total revenue 
per car-mile 11-65d. (12-014d.), working expenses, including power, 
6-781d. (6-563d.). Passengers carried 31,122,002 (28,365,277), car-miles 
run 2,966,230 (2,614,901). and units used 5.073.042 (4,015,405). 

Mr. Arthur Ellis, city electrical engineer and manager, in his report 
states that the operation of the power statíon has been seriously affected 
by the increased price of coal, amounting to Is. 9d. per ton during the 
year and 3s, 4d. per ton during two years, Receipts from parcels express 
were £522, against £382. 


Gloueester.— The accounts of the Corporation's licht. railways 
department for the year ended March 31 show capitel expenditure 
£147,783. 

Revenue was £18,018 (£17,345 in previous year), an] operating ex- 
ponses £13,881 (£13,732), leaving gross profit £4,136 (£3,583). and after 
providing for interest, payment of rent for county potion of light rail- 
“ways and sinking fund contributions, th» remainder of the gross profit 
was transferred to reserve and renewals (£250) and income tax reserve 
(£05). Average total revenue per car-mile 677d., operating Expenses, 
including power, 521d, Average fare charged per mile ©6514. Passen- 
gers carried 4,415,555, car-miles run 638,645. 


Halifax.—The clestricity fund accounts for the yer ended 
March 31 show thet cepital expenditure was £238,015. (increase 
£15,248), and that contributions to sinking fund amount to €74.972. 


Income was £55,654 (compared with £48,025 in previous veal), and 
working and general expenses £28,706 (£25,107), Jeaving gross profit 
£26,947 (£22,918), or £26,986 (£22,026) with amounts forfeited on repay- 
ment of loans, Capital charges, bank interest and income tax absorb: d 
£16,718 (£16,040), leaving £10,268 (£6,886) to carry to appropriation 
account, and after providing various sums for various purposes, £3,893 
(£3,545) was transferred to the district fund in aid of rates and £585 
(£369) carried down. Units generated were 10,800,225 (8,406,203), sold 
9,670,008 (7,488,255). 


Hammersmith (London).— The electric licht ng accounts for the 
year to March 31 show capital expenditure £374,062, or £357,490 
after deducting £17,472 in respect of scrapped plant (increase 
£7,724 during year). Amount repaid £118,161. 

Revenue was £62,149 (compared with £60,632 in previous year), 
working and general expenses £32,357 (£31.137), special expenditure 
£1,162 (£578), leaving gross profit £28,629 (£28,918). Interest required 
£8,283 (£8,557). instalments of principal £13,876 (£14,369), net profit 
being £6,387 (£6,383). Average price obtained per unit 1-49d. (1-20d.). 
total cost, exclusive of capital charges, 0-748d. (0-740d.) Units generated 
and purchased 11,332.563 (against 11,193,352), sold 9,306,651 (9,167,024). 
The aggregate horse- power of motors connected is 6,486 (5,448), maximum 
load 6,162 kw. (5,948 kw.) 

The report of the borough electrical engineer, Mr. G. G. Bell, states 
thet cozl is, and probably will continue to be (with the exception of 
capital repayments), the heaviest item of expenditure. The increased 
Cost was £643 over the previous year, Coal used on hand-fired boilers 
Was 8,163 tons, costing 16s. 11d. per ton (compared with 16,616 tons, 
ere lds. 4d. per ton, in previous year), coal used in mechanical stokers 
3,464 tons at 12s. 03d. per ton (compared with 5,102 tons at 12s. 61d. per 
E Automatic stoker coal is considerably cheaper than that used on 

e hand-tired boiler furnaces, and it is hoped these stokers will mean a 
Tae s coal costs. Another important factor in connection with the 
from "i nd is that the men do not have to remove the red hot clinkers 
done aie p In the case of the hand-fired boilers this must be 
With thet " ery four hours by hand labour, extremely arduous work. 
matically a omatic stokevs this work is eliminated, and the fire is auto- 

tically kept clean ready for continuous steaming, 


E and stop the service, the chairman said they could hot do that: the 
" P 


Redditch.— The capital expended on the electricity department at 
March 31 was £48,173, increase £1,167. 


Revenue was £9,661, and after providing for working and general 
expenses the balance to net revenue account was £953. Adding to this 
£824 balance from last account, £4,000 taken from general district fund 
and £150 allowance by Measra. Willans & Robinson made a total of 
£5,927. Interest, incoma tax and instalmont of principal required 
£3,080, and £2,847 is carricd forward. 


Taunton.—-The cccaunts of the clectricity department fcr the 
year ended March 31 show cavit»l expenditure £79,284 (increase 
£3,723), of which £33,331 has been redeemed. 


Income was £11,644, less bad debts £7, working and general expenses 
were £6,453, leaving gross profit. £5,184, and, after meeting capital 
charges and depreciation on stoves £51, placing £304 to renewals account 
and transferring £140 to capital account, there was à balance of £173 to 
carry forward. Units generated were 1,185,511 (compared with 1,149,766, 
and sold 963,368 (902,600). Maximum demand was 537 kw. (520 kw.) 


Woiverhanipten. —The Eleeiricity Committees report for the year 
ended March 31. shows eepitzl expenditure £279,347 (increase 
£11,099), of which £111,657 has teen repaid. 

Revenue was £56,113 (compared with £52.456 in previous year), gross 
profit £27,436. Interest. required £7,326 (£7,015), sinking fund and 
repayment of loans £11,175 (£11.016), income tax £258 (£175), the net 
profit being £8,677 (£8,392), the highest on record, in spite of the increase 
in the assessment of the undertaking (£1,000) and increase in price of 
coal. Units generated 16,485,886 (increase 1,101,566), sold 13,013,914 
(increase 719,907) ; motors connected aggregate 8,764 H.P. (increase 
968 H.P.) Of the net profit, £2.125 has been allocated to relief of rates 
and £6,552 put to reserve, Costs per unit sold were 0-547d. (0-510. ), 
exclusive of capital charges; average price. obtained 1-024. (1-01d.). 
Maximum load at works 6,552 kw. (5,444 kw.). 


COMPANIES' MEETINGS AND REPORTS. 


oe 


CItY OP LONDON ELECTRIC LIGHTING O0. (LTD.)—The directors’ 
half-yearly interim report for the period to June states that the approxi- 
mate gross revenue from all sources was £159,883, compared with £157,583 
in corresponding half of 1913, and the number of units sold was 15,145,962 
compared with 14,533,018, the increase being almost entirely in power 
and heating units, those supplied for lighting being practically the same 
as in the corresponding period of 1913. There was à net increase of 769 
in kilowatts connected, compared with an increase of 965 in the corres- 
ponding period of 1913. Qut of the approximate net revenue (£86,476), 
£17.981 is required for interest on loans and debenture stocks, &c., 
leaving £68,495, to which is added the amount brought forward (£27,836). 
The total available for reserve and other appropriations, dividends and 
carry forward is thus £96,331, compared with £01,046 (increase £5,285), 

On July 29 dividends on account of the distribution for 1914 of 6s. per 
share on the preference and s. per share on the ordinary shares were 
declared, or at the rate of 6 per cent. for the half-year on both classes. 
These dividends absorb £31,174, leaving an unappropriated balance of 
£65,157. Warrants for these dividends (less tax) will be posted on 
Sept. 12. 

The right of the City Corporation to purchase the company's under- 
taking arises on Aug. 18, 1914, and the Corporation may give notice at 
any time within six months of that date. In 1912. however, the Streets 
Committee reported against the exercise of this right, and expressed the 
opinion that the right would again arise in 1924. This opinion. was 
confirmed by the late Mr. Danckwerts, K.C. The directors, however, 
submitted a case without bias either way to Sir Robert. Finlay, K.C., 
Mr. George Cave, K.C, and Mz. Tyldesley Jones, and have been advised 
that the Corporation's right. to purchase will lapse altogether after 
Feb. 18, 1915. The directors forwarded a capy of this opinion to the 
Corporation, and they understand that the Streets Committee have 
considered. it and have submitted a further report to the Common 
Council confirming the Committee’s previous report, 


KALGOORLIE ELECTRIC TRAMWAYS (LTD.'—At the meeting of this 
company Mr. A. H. P. Stoncham said the accounts, unfortunately, were 
not so satisfactory as the directors could have wished. They had run 
about 3,000 car-miles less and carried 200,000 less passengers, Although 
the receipts were some £2,000 less and waves, after the arbitration award 
were £600 more, the net receipts were only £500 less than in the previous 
year, The great trouble they had to desl with was the unfair com. 
petition which the Council permitted. They had to pay to the Council 
3 percent. of their gross receipts and had to keep their track in good order 
and the Council had let down their own track to such an extent that the 
whole of the traffic passed over the track of the company, In addition. 
the Council allowed privately-owned motor-cars to compete against the 
tramways. Miners and others had bought private motor-cars and used 
them for hire without restriction. | 


In reference to a question whether the com pany could remove the line 


y 
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would lose their concession. Kalgoorlie had settled down into a hum- 
drum mining town like Ballarat and Bendigo. The Labour Party had 
killed Kalgoorlie by demanding excessive wages. The only thing for 
them to do was to ray off their debentures from vear to year, and when 
that was complete there would be something for the shareholders. There 
was no probability of the municipality buying up their tramways at 
present. The report and accounts were adopted, 


MONTEREY RAILWAY, LIGHT & POWER CO.—The report of this 
company to December, 1913, states that although during the vear the 
operation of the company's railway lines;was interrupted, the operation 
of the power plant was not discontinued, During the disturbances the 
British flag was raised and has remained over all the buildings of the 
company. The company's Joss during the disturbances in Mexico is 
principally by diminished earnings, the actual damage to the properties 
being comparatively trifling. The nct operating receipts were ahead of 
those for the previous year. Apart from exchange interest on the out- 
standing debenture stock was earned. Since the beginning of the 
revolutionary troubles in 1910 the company’s central plant has held the 
unique record of being the only steam power plant in Mexico which had 
not had to be completely shut down. Owing to the unsettled conditions 
and the exorbitant rate of exchange the directors decided it would not 
be in the interests of the holders of the debenture stock that the interest 
due in Feb., 1914, should be paid. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


——9———— 


NEW COMPANIES. 

BARR ENGINEERING CO. (LTD.) (137,076.)—Reg. July 20. capita! 
£1,127 in £1 shares, to carry on business of engineers, manufacturers of 
machinery and tools, metal workers, electrical and water supply engineers, 
&e. Private company, P. MacMaster is first (managing) director. 


CHEMICO-EIECTRIC CO. (LTD.) (137.249;— Reg. July 29, capital 
£85,000 in 50,000 preference shares of £1 each and 140,000 ordinary shares 
of 5s. each, to carry on the business of manufacturers of chemicals and 
products, engineers, chemists, to carry on the business of suppliers of 
power in the form of gas, electricity or otherwise. 
teg. office + 13, St. Helens place, London, E.C, 


"DAC" ACCUMULATOR 8YND. (LTD.) (137.206)—TBeg. July 27. 
capital £1,000 in £1 shares, to adopt agreement with" Dac " Accumulator 
Synd. (Ltd.) and H. €. Bound, liquidator, to carry on business of elec- 
trical engineers and contractors manufacturers of cells and batteries, 
suppliers of electricity, &c, Minimum cash subscription seven shares. 
First directors: J. S. Parker, A. F. Newbery and H. E. Hughes. Reg. 
office: Cheshunt Wharf, Cheshunt, Herts, 


ELECTROMOBILE (LEEDS) (LTD.) (137.251)-—-Reg. July 29, capital 
£1,000 in £1 shares, to carry on the business of electrical and general 
engineers, manufacturers of and dealers in motor and electrie machinery, 
&c., in Leeds. and elsewhere. Private company. First. directors : 
J. A. and F. E. Popplewell, Reg. office : 30, Bath-road, Holbeck, Leeds, 


INTERNATIONAL BLEACHERS’ CORPN. (1914) (LTD.) (137.234)— 
Reg. July 28, capital £120,000 in £1 shares, to take over the undertaking 
and all or any of the assets and liabilities of the International Bleachers? 
Corpn. (Ltd.) (incorporated 1912), and to carry on the same and the 
business of mechanical and electrical engineers, manufacturers of and 
dealers in all apparatus and thines required for or capable of being used 
in connection with electric, electrolytic or chemical bleaching or like 
appliances and apparatus, &c., and to enter into agreement with old 
company. Reg. office: 4, Bedford-chambers, Covent Garden, London, 
W.C. 

LOUGHREA ELECTRIC POWER & LIGHTING CO. (LTD.) (4.178).— 
teg. in Dublin July 24, capital £2,500 in £1 shares, Private company. 
Directors A. D. Comyn, J. Geraghty. P. Kennedy, F. A. Sweeny. D. 
Crowley, C. S. Graham, J. Staunton, E. O'Dea and W. J. Dutty. 
office + Loughrea, Co. Galway. 


l'rivate company. 


Reg. 


MARKET SECURITIES CO. (LTD.) (137,009,}—Reg. July 15, capital 
£20,000 in £10 shares, to carry on the business of bankers, capitalists, 
financiers and eoncessionaires, &e. The subscribers are E. Garke, C. G. 
'l'egetmeier, C. H. Dade, W.J. Allen, H. Kingsbury. C. F. James and 
J. P. Savage. First directors are E. Garcke and C. G. "l'egetmeier, 
office: 1, Kingsway. London, W.C. 


MIRROGRAPH (LTD.) (137.219)-- Reg. July 27, capital £3.000 in 

£] shares, to carry on the business of manufacturers of and dealers in 
mirrors, mirror. clocks, electrical, transparent, illuminated, advertising, 
with or without electrie or other artificial livht or power, and to adopt an 
agreement with G. Van Zwanenberg Phillips. Private company, First 
directors: J. Fenton and Mrs. L. H. Lumley. Reg. office: Albemarle 
Mansion, Piceadilly, London, W. 
S PATENTEES ATTORNEYS (LTD.) (136.815.)—Reg. July 6, capital 
£1,000 in £1 shares, to carry onon the United Kingdom and elsewhere the 
businesses or agents for English, Colonial and foreign patents, inter- 
national patent experts and advisers, &e. Private company. First 
directors are G. Gilman and E. J, Lascombe-Lane., 


teg. 


PICKARD & SPLAINES (LTD.) (137,221)—Reg. July 27, capital £1.060 
in £1 shares. to take over business carried on at Globe Works, Baillie. 
street, Rochdale, as Pickard & Nplaines, and to carry on the business of 
engineers, electrica! engineers, &c. Private company. J. E. Bentley is 
permanent governing director and chairman. 


RHONE ENGINE CO. (LTD) (137,262)—Reg. July 29, capital £20,000 
in £1 shares, to carry on the business of manufacturers and designers of 
and dealers in motors, aeroplanes, hydroplanes, aerobus airships and 
other flying machines or aircraft, engines, electrical engineers, &c.. and 
to adopt an agreement with R. de Saint Mathurin. Privat? company. 
R. de Saint Mathurin sole governing director, : 


STATUTORY RETURNS. 


BRITISH THOMSON-HOUSTON CO. (LTD)—Return dated June 4, 
1914, shows capital £800,000 in 40,000 ordinary and 40,000 preference 
shares of £10 each. All shares taken up. £10 per share called up on 
32,931 ordinary and 40,000 preference. £725,310 paid. £74,690 con. 
sidered as paid on 7.469 ordinary. Mortgages and charges: £226,215. 
Original capital £240,000 in £10 shares. Increased to £400,000 in 1898 
and to present amount in 1902, 


DUDLEY, STOURBRIDGE & DISTRICT ELECTRIC TRACTION CO. (LTD.) 
Return dated May 25, 1914, shows capital £200,000 in £5 shares (20,000 
ordinary and 20,000 preference). All shares taken up. £200,000 paid. 
Mortgages and charges : £100,000. 


URBAN ELECTRIC SUPPLY CO. (LTD.)— According to return to April 15 
capital is £640,000 in 80,000 ordinary shares of £3 each, 50,000 preference 
shares of £5 cach and 150,000 shares of £1 each. 80,000 ordinary and 
50,000 preference shares taken up, £3 per share called up on the ordinary 


and £5 per share on the preference. £490,000 paid. Mortgages and 
charges : £411,351. 


MORTGAGES AND CHARGES. 


ACKROYD & BEST (LTD.)j—|ssue on June 29, 1914, of £7,050 A 
debentures, part of a series of which particulars have already been filed, 


NAYLORGRAPH (LTD.|—Debenture dated July 17, 1914, to secure 
£1.000. charged on company's undertaking and property, present and 
future, including uncalled capital, Subiect to prior debentures. Holder: 
J. M. Hunt, Fairlawn, Park-road, Southborough. 


SPENSERS (LTD.) —Issue on July 17, 1914, of £500 debentures, part 
of a series of which particulars have already been tiled. 


RECEIVERSHIPS. 


GRINDELL-MATTHEWS WIRELESS TELEPHONE SYND. (LTD.)—F. 
D’ Arey Cooper, 14, George-street, Mansion House, E.C., ceased to act 
as receiver or manager on July 24, 1914. 


RIO DE JANEIRO SUBURBAN TRAMWAYS (LTD. )—Notice of appoint- 
ment of J. M. Henderson, M.P., of 2, Moorgate Station-buildings, E.C.. 


as receiver and manager on July 18, under powers contained in trust 
deed dated March 1, 1911, has been filed. 


p————————  '—H—— 


CITY NOTES. 


. ecco 
MEMORANDA (Aug. 6).—Bank rate 6 per cent. (Aug. 6, 1914), 
Consols Pay Day, Sept. 1. Stock and Shares Continuation Days, 


Aug. ll and 25. 


Ticket Days, Aug. 12 and 26. Pay Days, Aug. 13 
and 27. 


Mining Shares Carry Over Days, Aug. 10 and 24. 


CHARING CRO88, WEST END & CITY ELECTRICITY SUPPLY CO. (LTD.) 
An interim ordinary dividend on the shares of the West-end undertakings 
for the half-year to June 30 at the rate of 5 per cent., has been declared. 


ELECTRICAL COMPANIES’ SHARE LIST.— The quotations given in our 
Share List on pages 753 and 754 are the official quotations of Thursday, 
July 30, no later figures being available in consequence of the closing of 
the Stock Exchange. The figures differ only in a few cases from those of 
Wednesday, July 29, which appeared in our last issue, 

KENSINGTON & KNIGHTSBRIDGE ELECTRIC LIGHTING CO. (LTD.)—An 
interim ordinary dividend for the half-year ended June 30, at the rate 
of 8 per cent. has been declared, 


MADRAS ELECTRIC TRAMWAYS (1904) (LTD.) —This company's traffic 
receipts for the fortnight ended July 31 were R.29,911 (increase R.2,481). 
Aggregate from Jan. 1 R.407,769 (increase R.32,682). 


OLDHAM, ASHTON & HYDE ELECTRIC TRAMWAY (LTD.)—4n 
interim ordinary dividend at the rate of 5 per cent. (lesa tax) for the half- 
year has been declared. 


UNITED ALKALI C0.— The directors have decided that it is inadvisable 
to declare the usual interim preference share dividend, 


WALTER SCOTT (LTD.—An ordinary dividend for the half-year A 
June 30 of 24 per cent., making 5 per cent. for the year, has been declare 
For the previous year 10 per cent, was paid, 


METAL PRICES, 
ELECTRICAL COMPANIES’ SHARE LIST. 


Messrs. J. B. Garnham & Sons, 132, Upper Thameseatreet, Lo 
date August 5, the following as the present basis prices of t London, E.C., quote under 
New METALS, per lb. t ton. 


pe | 
Solid Drawn Brass Tubes........ — 7id. | Spelter..cccccesecocscesece LasT Price | * Rats 
Solid Drawn Copper Tubes...... 9}d. | Antimony ................ zr i 9 Ü DNE NAME, July 30 | rer cent,| DIVIDEND 
Brazed Copper Tubes .......... Yd. ü DEND to Aug. 5 | Yigt.bpgb. UB. 
Brazed Brass Tubes Oe et ercereve od OLD M AUS s a a ee ee ae a ee To ee ee wm 
Brass Wire 7id. | Clean Scrap Co Mica 653. ie Electricity Supp! 
*e€$9$9,90($(9*99$929?90«(0€006€9€€9€2820€ ^ * : pper ..rcccce 0 0 [* u y d 
Rolled Brass .ssesesesesesoseeo 73d. | Braziery Copper Scrap... £48 0 0 | Bo f Roe 
Brass Sheets .e.sseeeseseeeeeees Tdd. | Clean Scrap Brass... PA cpi Rr duod d rant CDU T 
Copper Wite wecssscccosscecese — 9d. | Old Lead, less dibs. owt L2. Elo OO. ups p. ib umen nue iol bs 1.09 Een Aur 
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Corer heia NORD OU BEL a A esa aa 0 5 5/6 | Brompton & Kensington Elec. Sup. Ord.. 8j—9$ 15 7 3 March 
à e... £65 0 0. 5. 3/6 Do. 7 per Cent. Pref 8{ —8; 3 19 0 | Mar, Sept 
English Lead. uu a 0. | Gun Metal as. SE XD E51 0 0 || st | 4% | Central Elec. Sup.C>.4% Guar. Deb. Stck.| 91 —94 | 4 5 0| June, De 
Fete vo e a ns =r feels udi. a hwark, London, E., quotes under date 5| 3/6 | Charing Cross (W.End & City) ELSup.Co.| 5—5} |5 9 0 Feb, Aug 
per ton. | — " 5 2/3 | Do. 4hperCent. Pref, .........- ese 41-5 |410 Q | Feb. Aug 
Aluminium Cuftings........ £62 0 '0 | Old Lead (less usual Draft) .. £5 o o| St un pd c E 54954 4 B. Jan. Jui 
en ud Lies: FEE a ^ i pe ese £1810 0 || 5) 2/3. Do. City Undertaking 44% Cum. Pref} 4-44. |5 0 0! Jan, July 
Braziery Copper............ £45 O OC | Hollow Pewter RO Eog 0 o | S 3 "ie DAN BED. S ed.) quM 95. od í hi i | J dn 
Cun Metal............sss. £4 Eutr. is dms. aca S EP EK MO Rede E i unes Dse 
Mr. Joseph can supply solder at ^d lae pees Der ay P Solder dn bs 2 * f (io cig ee one Ged, 152506] h a n Feb. A 
or strip), £704 Commercial Tinman's Solder, £3) | Blowpipe Solder, £102. PM Jo 6/0 po É per ont Dass Ti Sms ME zs 1 2 E Jan, July 
ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS. || 5: 44%! Do. 4i per Cent. 2nd Deb, Stock (red. - an, July 
1 : A : per Cent. 2nd Deb. Stock (red.) 99 —102 |4 8 0 | Jan, July 
-: 100 11/6 Cleveland & Durham Elec. Power 5% Ist 
LINE. Week | B |Inc.or dec ___Aconeoare. 10 9/9 | County of London Else Supply Ord. 220] Ud—tat | 8 14 0 | Bees Pau 
oS INSEL MGE E ! y on aC. Upp y e fee = eo, ug 
ended, 5 (a) M Amount [ne ordec.| 19 6/0 | Do. 6perCent. Cum. Pref. .......... 111—121 (4 18 0 | Mar, Sept 
-3 et eee eks] c E $i || St. | 419; po at Beat p Stock (red.) .... ae Ses 4 6 $ Jan, July 
: St. 44° 0. S:cond Deb. Stock ........ sies = 4 8 ay, Nov 

Bera ea duly 2 ,2017|-F ,193| ,9 | 16028 i+ 1389] "3 L5 EgauinsbleuR ON | bcd k June, Juy 

Ree AA PE ME. prn + nS Y dicit. ja I 2 : 695 ' po: r p ccn Nene Ses us 7 10 0 | May, Nov 
B , e * ha ont, On-Gum. ret. .... —— ae ee 
eee RE ttn bu " | 612 | +- 17 Il 5.779 | + 276 || St. 4195; Do. 44 per Cent. Ist Mort. Deb. (red). 82 —85 | 5 & O July 

a ce rams, Ltd.|  ,, l 1,168 | — 4| 30 29256 |+ 2,162 5, 4/0 Folkestone Electricity Supply Co. Ord. ..| 5—5} | 6 7 O | April, Oct 
Abr. ee she c 2 1,334 | — 128) 18 22,965 |— 440 J| St. | 4496 fDu. 4} Ist Deb. Stock (red.) ........., 91 —93 | 4 16 9 | Feb, Aug 
MIC MANCHER IE Na INE TL aa] bca |313 8 Abri G 

: .. J , = : » t., 44%) Isle of Wig ym . Co. Deb. Stock.. = 4 - 
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NOTES. 


Se ae 
Mercury Vapour Converters. 

. Ir has long been recognised that non-rotating plant for the 
conversion of alternating into continuous current is verv 
desirable, and thus investigation to this end has been carried 
on, chiefly on two lines, namely, the electrolvtic rectifier 


and the mercury vapour converter. 


At present, to judge 


by an article by Mr. Maurice LEBLANC, Jr., which appears 
in another column, the latter seems to be making far more 


progress than the former. 


The electrolytic method has the 


disadvantage that electrolytic corrosion takes place. There 
is also considerable heating, and provision must be made for 
an electrolyte. On the other hand, the mercury converter 
depends upon the conductivity of mercury vapour, and is 


more adaptable. 


Being of the nature of à vacuum tube, 


the early forms of this apparatus were very naturally made 
of glass, and this material is still used for the smaller sizes. 
But when we come to larger sizes, glass is no longer a 
suitable material, and it becomes necessary to fall back upon 
ion. For vacuum work, however, such a material offers 
difficulties, For example, there is the trouble of making 
suitable terminals which are vacuum tight. This difficulty, 
however, has been fairly overcome, and when such con- 
verters are operated in conjunction with an air pump the 
results obtained appear to be quite satisfactory. On the 
other hand, the iron is an advantage in that it lends itself 
satisfactorily to water-cooling. But just as in the glass 
type of apparatus, there are certain electrical difficulties. 
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The converter is equipped with two anodes which are con- 
nected across the transformer, the cathode being connected 
to the mid-point of the transformer so as to have a continu- 
ous flow of current. This arrangement, however, means 
that the full pressure is across the two anodes and under 
certain conditions, depending, inter alia, upon the vacuum, a 
short circuit may occur between them. Notwithstanding 
such disadvantages, a practical apparatus appears to have 
been evolved which has certain distinct advantages. For 
example, the voltage on the secondary side, that is, on the 
continuous-current side, can be varied very easilv, either 
bv having tappings on the transformer or, in the case of 
small plant, by feeding the transformer through an adjustable 
choking coil. Such easy regulation is very desirable in the 
case of accumulator charging. 

APART from the question of convenience, there are the 
very important points of efficiency and cost. There can 
be little question that the cost, at least for small plants, 
should be considerably lower in the case of the mercury 
converter than with a converter of the rotary tvpe. Also it 
is interesting to note that as regards efficiency the mercury 
converter has a great advantage, for the efliciency is 
reasonably high over a wide range—for example, from 1 
load upwards. There is, in fact, very little difference be- 
tween the efficiencies at } load and at fullload. This, how- 
ever, is very far from being the case with the rotary con- 
verter. Of course, it may be that the question of efficiency 
is not always one that is the most important, more particu- 
larly at the lower loads, and the mere property of rectifica- 
tion may be the chief point to be considered. Thus, for 
example, it remains to be seen to what extent such con- 
verters can be used on electric locomotives. Verv little can 
be said on this point as yet, but it is interesting to know that 
the Westinghouse Company have delivered a locomotive 
on this principle to the New York, New Haven and Hartford 
Railroad. One of the advantages of the converter, in this 
direction, is that it enables the use of low frequencies, which 
have many disadvantages, to be discarded. Whatever may 
be the result of this particular experiment, we think it is 
safe to say that the mercury converter has a considerable 
future before it. 

Charging Electric Vehicles in War Time. 

We have been advised by a number of the electric 
vehicle makers and agents that they have experienced a 
phenomenal run on their small stocks during the past week. 
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The direct result has been practically to “ clear them out,” 
and thev wish that some benign influence could have 
warned them of coming events, and so enabled them to 
get a good supply of machines on hand. The almost com- 
plete disappearance of all commercial vehicles, the slump 
in horseflesh and the high price of petrol have placed those 
dependent upon speedy transport at a great disadvantage. 
Could there have been a large stock of electric vehiclex in 
this country this resuscitated section of the industrv would 
have never looked back. Even now it is a little early, to 
talk. Every nerve is being strained to get machines over 
from the United States, and one, if not two, firms who were 
agents for German machines are taking immediate steps 
for manufacture in this country. Meantime, those central 
stations which have done any campaigning and demon- 
strating in conjunction. with manufacturers are being 
bombarded with inquiries from prospective customers, 
who will buy at almost any price, all of which is most 


encouraging. 
eam 


Ox the other hand, a word of warning may be issued to 
central station engineers in whose districts these machines 
are to operate or are already operating. During this 
crisis (having regard to the present position of the 
electric vehicle in this country), it is important that the 
charging facilities should be of the best. Cars which need 
boosting during the daytime require special consideration, 
as they mav be working overloaded on a heavy mileage and 
call for a big draft of current for comparatively short periods. 
The matter which needs attention in this connection is 
that the men in charge of shifts at the main or sub-stations 
should not be left without instructions as to what tacilities 
shall be given to cars which may come in for a charge late 
at night or during the early hours of the morning. In other 
words, during the war the central station staff should help 
the battery vehicle by being ready to charge up at all times 
of the dav and night. We hear of the difficulty which some 
assistants place in the way of charging batteries at unusual 
times, more because they “ have no instructions" than from 
anv wish to make things awkward for the electric vehicle 
business. All things considered, the central station man 
is to the electric vehicle what the petrol supplier is to the 
“ gasomobile," and he ought to bear this obligation in mind 
now rather than at some other time. 


ae 
Radie-telegraph Stations in Time of War. 

It has always been felt that the high-power station for 
radio-telegraphy ts, in its very nature, vulnerable in time of 
war owing to tlie size of the antenne, Already some German 
and other stations have suffered severely. Thus the station 
at Antivari. on the coast of Montenegro, and that at Dar-es- 
Salaam, on the east coast of Africa, have been shelled, 
and the German colony of Togoland has been occupied by 
British and French troops from the adjoining colonies of 
the Gold Coast and Dahomey respectively, largely on account 
of the important radio station in that area. Obviously 
it is important for a belligerent to control such means of 
communication, and from that point of view the destruc- 
tion of a radio-telegraph station is the equivalent to the 
cutting of cables in submarine telegraphy. This being so, 


THE ELECTRICIAN, AUGUST 14, 1914. 


it becomes important either to place stations where they 


are not subject to attack or to develop antenne near the 
ground level, on the lines suggested by Mr. F. KiEBrTZ, so 
that if possible the high towers now in use may be discarded, 
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Royal Engineers (T.F.)—Second Lieut. Ernest Lefeaux has. 
been promoted to Lieutenant in the Electric Lights Com- 
panies, East Kent (Fortress) Engineers, Royal Engineers. 

Government Contracts.—Immediatelv after the outbreak of 
hostilities, the council of the B.E. A.M.A., on behalf of the 
members, wrote to the Admiralty and War Oflice offering to use 
every endeavour towards expediting Government contracts. 
The Council have no doubt that their action will meet with the 
hearty support and approval of every member of the association. 


Electric Vehicles in Boston.—In an address at the annual 


field day of the Electric Motor Car Club of Boston, the president, 
Mr. D. Baker, pointed out that there were two important 
^ load centres " of electric vehicle service in Boston. In one 
of these districts there were 42 electric vehicles operating of 
from 1,000 lbs. to 31 tons capacity, all used in express service. 
In the other district, at the garage of the Boston Edison 
Company there were 106 vehicles in service, owned by the 
Company, and a further 22 belonging to outside firms. of which 
17 were run by brewers. In all there were about 175 vehicles 
in operation in the two centres. 

Engineering Firms and the War.—We understand from 
Messrs. Crompton & Co. that 150 men from their works at 
Chelmsford have been called to the colours to serve in the 
present war. Messrs. Crompton are very busy on Government 
orders and are working night and day to expedite delivery, 
which is of national importance in the present crisis. Every 
effort, however, is being made to meet the requirements of 
customers in the most expeditious manner under the circum- 
stances. We believe that this state of affairs is pretty general 
among engineering firms. Another case in point is that of 
Messrs. G. & J. Weir, of Glasgow, who have posted notices 
asking their men not to seek employ ment elsewhere. 


Supply of Magnetos for the Motor Trade.— An important 
meeting of British motor manufacturers was held in Coventry 
on Wednesday, the 12th inst., for the purpose of making 
arrangements for the supply of magnetos for motor cars and 
motor eveles during the war. As is well known, large numbers 
of these have been purchased in the past from Germany, but 
of course this channel of supply is now stopped. A repre 
sentative committee was appointed to communicate with 
English electrical firms with the view of obtaining supplies of 
ma;rnetos in the future, and all firms desirous of entering mto- 
this important branch of the motor trade are requested fo 
apply to the convener of the meeting, Mr. Harry Smith, the 
Rover Co. (Ltd.), Coventry. It may be added that some 
important British firms have already expressed their intention 
of going into the trade. 

Cost of Electrifying the Belgian State Railways. —Io 
examining the problem of electrifying the Belgian State Rail- 
wavs, Mr. J. Carlier, according to the *“ Engineer,” assumes 
the cost of electrical energy delivered to the third rail as 
high-pressure direct current to be 0-6d., including capital 
charges, or 0-78d. per kilowatt-hour at the driving wheel, 
assuming 30 per cent. loss between conductor rail and driving 
wheels. Average annual costs per train-mile under the existing 
steam system are : Wages, 2-6d. ; fuel, 5-7d. ; stoking, (344. ; 
lubrication, 0-225d. ; various, 0-93d.; total, 9-7d. per tram 
mile. Under electric working it is estimated that correspond: 
ing charges would be: Wages, 2:62d. ; fuel, 319d. ; lubrica 
tion, 0-16d. ; various, 0-32d. ; total, 6-3d. per train-mile—t.e- 
about 35 per cent. less than the present total. The total cost 
of the Belgian State Railway system being at present 1 
£2.190.000, electrification would result in an annual savmz 05 
say, £770,000. Traffic density could be increased 30 per cent. 
by electrification, thus securing a much better retur] oD. 
invested capital. 
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An assistant lecturer and demonstrator in physics (salary £110 
per annum), 2 Comonetrcior in chemistry (£100) and a laboratory 
steward for physics and e'cctrical engineering (£65) are required for 
Huddersfield Technical Colle; c. Particulars from the Secretary. 

A qualified assistant engineering teacher is wanted for Stockton-on- 
Tees Technical School. Partic::izrs from the Secretary for; Higher 
Education, Shire Hall, Durham, and applications by first post Aug. 24. 
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Engineers and the War.—As we mentioned in our editorial 
columns last week, it had been suggested to the Institution 
of Electrical Engineers that a register should be made of 
members willing to place their services at the disposal of the 
Government during the present crisis. This suggestion has 
been adopted by the Council, and circulars have been sent to 
members so that they can notify their willingness to place their 
services as electrical engineers at the disposal of the War Office 
and of the Admiralty, or to be in readiness to fill vacancies in 
public services, electric power stations, tramways. railways, &c., 
caused by the calling up of the Reserve and Territorial Forces. 
The applicant is asked to give full particulars of his present 
occupation, qualifications, experience, whether he will serve 
abroad or at home, &c. The Council also announce that they 
have placed at the disposal of the War Oftice the available 


portions of the Institution building. 


Consequent upon the death of Mr. S. W. Newington, Oldham Cor- 
poration have appointed Messrs. F. L. Ogden (chief assistant engi- 
neer) and W. Chamberlain (mains superintendent) to be joint electrical 
engineers at a salary of £250 per annum each, rising to £300 in 12 
months. Mr. Ogden will take control of the generating station and 
Mr. Chamberlain will superintend the outside work. 

Sheffield Corporation Electricity Committee have appointed 
Mr. Charles W. Erskine to fill the position of sub-station assistant 
rendered vacant by the resignation of F. W. Bissett. The salary is 
£117 per annum. 

Mr. R. Forster, of Stretford electricity works, has been appointed. 
resident engineer at the Gateshead Asylum, Stannington. 


Current Topics. 
Subjects of current interest dealt with in this issue include 


the following :— 

Messrs. C. Robinson and R. M. Chamney contribute an article on 
the * Application of Telephone Relays to Commercial Circuits "' 
(p. 761). 

An article on “ Recent. Developments in. Mercury Vapour C'on- 
verters," by Mr. Maurice Leblanc, jr., appears on p. 758. 

We give an abstract of a Paper published in the " Journal ” of the 
Institution of Electrical Engineers on " Alternating Electromotive 
Forces in Parallel,” by Mr. A. E. Clayton (p. 770). 

An abstract of an article on the * Manufacture of Steel in the 
Electric Furnace," by Dr. Sigmund Guggenheim appears on p. 764. 
Our Leading Article deals with this subject (p. 768). 

A Paper on the “Instability of Electric Circuits,” by C. P. Stein- 
metz, is abstracted on p. 775. 

We give the first part of a description of the 150,000-volt Big 


Creek Scheme (p. 762). 


INSTITUTIONS AND SOCIETIES. 
British Association Committee for Radiotelegraphic Investigation.. 


We are informed that the outbreak of war in Europe has no doubt 
rendered it impossible for the programme of proposed emissions to be 
carried out during the eclipse. Doubtless, too, the dismantling of all 
private wireless telegraph installations has not been confined to the 
British Isles. The proposed observations, therefore, must of 


necessity be abandoned. 

National Illumination Committee of Great Britain.—-The rules of 
the National Illumination Committee of Great Britain, together with 
the names of the Committee for 1914, have just been issued in the 
form of asmall pamphlet. The Committee has been formed to be the 
" National Committee ” representing Great Britain and Ireland on 
the International Commission on Illumination in conformity with the 
statutes of that Commission, which has for its object the study of all. 
questions connected with the art of illumination, and of the sciences 
related thereto, and the establishment. by suitable means of inter- 
national agreement on questions of illumination. The Committee: 
is composed of (1) not more than five representatives of the Iluminat- 
ing Engineering Socicty (of London); (2) not more than five repre- 
sentatives of the Institution of Electrical Engineers; (3) not more than 
five representatives of the Institution of Gas Engineers; and (4) not 
more than two representatives of the National Physical Laboratory. 
The financial expenses of the Committee are to be met bv annual 
payments of equal amounts from each of the three Institutions 
nominating representatives, namely, the Illuminating Engineering 
Society, the Institution of Electrical Engineers, and the Institution of 
Gas Engineers. The representatives nominated to serve on the Com- 
mittee for the year 1914 are Messrs. Leon Gaster, F. W. Goodenough, 
James Kerr, S. P. Thompson, A. P. Trotter (for the Illuminating 
Engineering Society), Frank Bailey, W. Duddell, Kenelm Edgcumbe, 
H. T. Harrison, J. T. Morris (for the Institution of Electrical Engi- 
nees), Edward Allen, John Bond, W. J. A. Buttertield, H. G. Colman, 
RobertWatson (for the Institution of Gas Engineers). R. T. Glazebrook 
and €. C. Paterson (for the National Physical Laboratory). The 
representatives appointed on the executive committee of the Inter- 
national Commission on Illumination are Messrs. H. G. Colman and 
W. Duddell. The ofticers of the Committee have been elected as 
follows: Chairman, Mr. E. Allen; — Vice-Chairmen, Messrs. W. 
Duddell and A. P. Trotter; Secretary and Tresaurer, Mr. W. J. A. 
Buttertield, 66, Victoria-street, London, S.W. 

Institute of Chemistry of Great Britain and Ireland.— An cxami- 
nation in biological chemistry, bacteriology, fermentation and enzyme 


APPOINTMENTS VACANT AND FILLED. 


The Council of Rutherford Technical College invite applications 
for the position of a lecturer in electrical engineering, Commencing 
salary £180 perannum. Applications (on forms to be obtained from 
the director of education, Mr. Percival Sharp) by Aug. 22. See also 
an advertisement, 

The Municipal Commissioners of Singapore invite applications for 
the appointment of plumber-jointer. Three vears’ appointment. 
Salary £23, £24 and £25 per month for first, second and third year, 
respectively, Applications to €. Lindsay, Esq., 180, Hope-street, 
Glasgow (from whom further information can be obtained) by Aug. 
18. See an advertisement. 

The Coinmittee of East Ham Technical College invite applications 
for the position of evening instructor of electric wiremen’s work. 
Salary 12s. 6d. per evening. Forms of application from the Prin- 
cipal, to whom applications are to be sent by first post Monday, 
Sept. 7. See an advertisement. 

A capable draughtsman, with mechanical and electrical engineering 

experience, is required at once for a London office. See advertise- 
ment. 
_ Assistant telegraph engineers are required by the Gold Coast 
Govt. for one tour of 12 months, with possible second tour. Salary 
£400 per annum, with free single quarters or allowance in lieu. 
Applications to Messrs. Preece, Cardew & Snell, 8, Queen Anne's- 
gate, London, S.W. 

Applications are invited for the chair of natural philosophy of the 
University of Melbourne (Victoria). Salary £1,100. Conditions, 
&c., from the Agent-General for Victoria, Melbourne- place, Strand, 
London, W.C, Applications by mail leaving London Aug. 27. 

E professor of pure and applied mathematics is required for 
V ictoria College, Wellington, N.Z. Salary £700. Forms, &c., from 
High Commissioner's oflice, London, S. W., applications by Sept. 15. 

A number of assistant demonstrators are required for the Depart- 
ment of Physics of the University of Toronto for the session from 
Nept. 15 to May ]. Stipend for session £100. Applications to Prof. 
J. C. McLennan, Bowland, Stow. Midlothian. 


action will commence on Oct. 19. 

The examination will be open to fellows and associates, to candidates 
Whose applications for admission to the final examination have been 
accepted by the council, and to candidates who have passed the inter- 
mediate examination of the institute, provided they produce satisfac- 
tory evidence of having taken a course in elementary biology as detined 
in the regulations. ‘The examination extends over tive days, and may be 
theoretical and practical, and both written and oral. The list of candi- 
dates for this examination will close on Sept. 15. 

The council will be prepared to arrange examinations in chemical 
technology to be held in October, 1914. ‘The examinations will be open 
only to fellows and to those associates who have been revistered as such 
for at least one year, who produce evidence of practical technological 
training. Forms of application and particulars can be obtained from the 
Registrar, Institute of Chemistry, 30, Bloomsbury-square, London, W.C. 
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: alternating current of the supply to direct current. 


efficient apparatus. Among this apparatus we find rotary groups 
"(motor generators, rotary converters) mechanical apparatus fitted 
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RECENT DEVELOPMENTS IN MERCURY VAPOUR 
| CONVERTERS." 


BY MAURICE LEBLANC, JNR. 


For a’number of reasons, such as ease of production, transforma- 


i factors, and the variations of these'two factors determine the dimen. 
‘tion and utility, alternating current has been largely adopted for 
the distribution of electrical energy. For applications such as elec- 
‘trolysis, battery charging, arcs for purposes of projection, &c., 


direct current is indispensible, while for traction purposes it presents 
&dvantages sufficiently great to justify its adoption by converting the 


The necessity 
for this conversion has resulted in the invention of both simple and 


| 
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‘Fie. 1—Diacram oF MERCURY VAPOUR CONVERTER FOR SINGLE- 
PHASE SUPPLY. 


{lytic transformers and mercury vapour converters. It is this last 
:&pparatus that will be discussed in this article. The subject is not a 
new one; it has already been treated upon on different occasions in 
these columns, but the converter constitutes a new industry. It is 
within the last four or five years, largely in consequence of work 
carried out by the Westinghouse Cooper-Hewitt Co. (Ltd.), that this 
apparatus has earned the description of “industrial apparatus," 
and the improvements in manufacture are still rapid. It is pro- 
posed to summarise briefly the present state of its development, its 
present uses and its future prospects. | 
The theory, which is now well known, need not be recalled, it being 
sufficient to reproduce the standard diagrams of a converter for 


"with tremblers, and finally electric valves—that is to say, electro- | 
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‘Fic. 3.—VIEW oF A WESTINGHOUSE COOPER- 


Pic. 4.—Vig 
Hewitt 1l10-150-vorT BULB. 


-single-phase supply (Fig. 1) and for three-phase supply (Fig. 2). The 
essential and characteristic portion of the converter is the bulb 
whichTplays the part of an electrical valve for the currents which 
tend to pass through it, from the metallic or carbon anode to the 
mercury cathode; all progress that can be made in the con- 
struction of converters depends entirely upon the improvements 
which mav be effected in the manufacture of the bulbs. The bulbs 


———————— a 


* Translation of an article in " L’ Electro.” 
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for small outputs were originally, and are still, made of glass, and it 
was with this apparatus that the majority of converter problems 
were solved. . À few. years ago, when the manufacture of metallic 
bulbs were successfully attempted, the basic principles which regulate 
their construction were very largely known. 


sions and form of the bulbs. As the output increases the dimensions 
of the bulb increase. 
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The capacity of a converter is represented by the product ot two 


The surface of the condensing chamber must, 
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Fic. 2.—D1AGRAM OF MERCURY VAPOUR CONVERTER FOR THREE: 
l |. PHASE SUPPLY. 


therefore, be also increased to allow the interior pressure to be main- 
tained at normal value. . The losses in the bulb are caused by a drop 
in voltage at the surface of the electrodes, and also in the mercury 
vapour column, both of which are practically independent of the 
intensity of the current which passes through the bulb. The quan- 
tity of heat which corresponds to this loss of electrical energy. there- 
fore, increases almost proportionately to the intensity of the current, 
and therefore also to the cooling surface intended to dissipate the heat. 
At the present moment the Westinghouse Cooper-Hewitt Co. (Ltd.) 
are manufacturing at their various works glass bulbs of 40 amperes 
capacity. The Westinghouse Electric & Manufacturing Co., of 
Pittsburg, have constructed an additional model for 50 amperes. 
To obtain a higher output it is possible to connect five or six bulbs 


- 


Fic. 5.—S»PEciAL BULB FOR AN 
Arc Lamp INSTALLATION. 


in parallel. There are, however, limitations in this direction by con- 
siderations of space, complications of installation and of price, so that 
this method can only be considered as being a temporary expedient. 
As the current intensity increases the possibility of a short-circuit 
between the anodes of the apparatus also increases, because the 
tension between the anodes is noticeably in proportion to the current. 
* If we call Vc the direct.current voltage and Va the voltage between 
the anodes,we have for single-phase currents the relationVa-- 234(Vet 13) 
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Under normal conditions the valve effect is excellent,* the reverse 
current in the valve being 0-4 milliamperes for 30 amperes, 110 volts 
and 0-6 milliamperes for 60 amperes. A short-circuit can suddenly 
occur from one electrode to the other, and create an arc which meets 
with practically no resistance; it generally causes the destruction 
of the glass bulb, but has no other effect in the case of the metallic 
converter than to blow the fuse of the apparatus. 

Short-circuite should not occur if the vacuum of the bulb is good— 
that is to say, about 0-012 mm.—and if no mercury has become con- 
densed upon the anode ; it is also necessary to prevent, as much as 
possible, the jet of incandescent vapour, which escapes from the 
cathode, and which contains the mixture of both positive and 
negative ions from sweeping the anodes. Finally, it is certain that 
the risks of arcing between the anodes is greatly reduced if they are 
separated one from the other and if the path to be followed by the 
electrical discharge in passing from one to the other is made à com- 
plicated one. All these considerations have been taken into account 
in determining the dimensions of the bulbs, which are constructed 
suitably for the tensions caused by the increasing current intensities. 
The bulb shown in Fig. 3 is suitable for a direct-current voltage of 
110-150. The bulb of Fig. 4 is suitable for voltages of 500-600 ; and, 
finally, that of Fig. 5 is used in converters employed for running a 
number of arc lamps in series, such as the magnetite arc (which 
are widely employed in the United States, and have been 
installed on the canal from Caen to the sea, the public gardens at 
Turin, &c.). Short-circuits are more frequent with three-phase 


Fic. 66—EarRLY MODEL oF WaTER-COOLED CONVERTER WITH SEPARATE | 


CHAMBERS FOR ÀANODES. 


than with single-phase bulbs, owing to the currents being super- 


imposcd, and the quantity of the ions developed is greater for the 
same reason. Short-circuits are also more difficult to avoid in high- 
capacity bulbs than in those of small capacity. 

Converters fitted with glass bulbs can be constructed for outputs 
of 5, 10, 20, 30 and 40 amperes with a single bulb. and for 60, 80 and 
120 amperes, &c., with several bulbs in parallel, the voltages generally 
delivered attaining 500 volts for 5 and 10 ampere bulbs and 250 volts 
for higher outputs. One of the great advantages of the converter 
is the possibility of obtaining, upon the direct-current side, a regula- 
tion of voltage, varying between zero and the maximum which the 
apparatus will supply, without waste of energy, by varying the num- 
ber of turns in the primary of the transformer. This is particularly 
advantageous for charging accumulators, which can thus be effected 
under à constant load. For small apparatus, such as is used for 
charging ignition batteries, a more precise adjustment can be ob- 
tained by placing in the primary of the transformer a choking coil 
fitted with a moveable iron core, which allows a complete scale of 
voltages to be obtained upon the direct-current side of the apparatus. 

The applications of converters for giving a supply to ares 
for projection purposes may also be mentioned, as an example 
m which the converter combines the advantages met with in 
direct current with those appertaining to alternating current. 
It is well known that to obtain equally luminous projection. it ts 
necessary to expend at least 50 per cent. more current when operating 
under alternating than with direct current. On the other hand, 
direct-current circuits are usually at 110 or 220 volts. This entails 


* Schulz, * E.T.Z.," 1910, p. 28. 


the loss of a large amount of energy through a resistance having to bo 
placed in series with the arc, while in the case of the alternating 
current a transformer allows the exact voltage necessary for the 


purpose to be obtained. The converter not only supplies direct 
current, but, by giving the voltage necessary for the arc, brings about 
a very large economy of electrical energy. 


With the metallic converters a new difficulty presents itself, that 


of the passage of the conductors bringing the current to the electrodes 


through the metallic wall. It is not only necessary that these con- 


ductors should be electrically insulated from the wall, but that these 
insulating joints should be sufficiently airtight so that the vacuum re- 


mains approximately constant, and that it need not often be renewed. 


For making these joints many methods have been tried. They 
may, for example, be made by compressing an asbestos washer 


between the two metallic rings, which in turn are pulled together 
by strong bolts, and in which the joint is covered with mercury to 


ensure tightness; but, as the mercury is liable to evaporate slowly, 
itis better to dispense with it. A very good insulating joint has been 


made in the following manner. "The electrode is insulated from the 
rest of the apparatus by asbestos and mica at the top and by a por- 
celain ring at the bottom ; the joint is obtained by crushing a lead 
washer between the porcelain and the body of the converter by 
means of bolts fitted with springs.* 

The metallic nature of the apparatus allows it to be water cooled, 
and this permits of a great reduction of the dimensions of the bulb in 
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Fic. 7.—MODERN TYPE OF WATER-COOLED CONVERTER. 


proportion to its power capacity. The apparatus may be fitted with 
a double shell in which water is allowed to circulate. This arrange- 
ment has the objection of requiring continuous watching, as a stop- 
page of the water would cause a breakdown of the apparatus. For 
this reason certain models (Fig. 6) have been made with an arrange- 
ment for keeping the water jacket constantly filled, it being only 
necessary to replenish the water every 24 hours. As with glass bulbs, 
metallic converters must. be constructed so as to prevent short- 
circuits taking place between the anodes. Attempts were made at 
first to insulate the anodes from one another by placing them in a 
separate receptacle, the two cathodes being connected in parallel 
as shown in Fig. 6; but the objection to this system is the necessity 
of using a supply of direct current with cach of the valves in order 
to keep it running while the other valve is operating. Furthermore, 
this arrangement increases the cost materially. 

It is now possible to place the anodes in a single receptacle (Fig. 7) 
by adopting an arrangement similar to that used in the glass bulb 
shown in Fig. 5—-7.e., by enclosing them in a sort of metal hood 
forming a screen. In addition, all anodes are arranged upon the 
periphery of the container, while suitable metallic screens direct the 
jet of ionised vapour, which escapes from the cathode under the 
influence of the electric field, towards the centre of the apparatus. 
With this arrangement it is possible to employ several anodes in 
parallel for each phase, thus diminishing the density of the current. 


* For the history of the question, sec ©“ HATZ," 1911, p. 2; © Electric 
Railway Journal," Bd. 39, 1912, p. 475 ; Schafer, " E.T.Z.," November 7, 
1912, p. 1164; December 11, 1913, p. 4; Norden, “ E.T.Z.," Decem- 
ber 25, 1912, p. 147. 
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the apparatus. Fig. 10 represents the efficiency curve of a mercury 
converter in terms of the direct-current voltage delivered. This 
curve is established by allowing a loss of 15 volts in the bulb, but it is 
probable in the light of comparatively recent discoveries of Dr. P. 
Cooper-Hewitt that this drop in voltage may be greatly reduced. 

The point A, which represents the efficiency of the apparatus in 
question, is well below curve 1 (Fig. 9); if not, it would seem that 
efficiencies of 94 per cent. have been obtained by the Westinghouse 
Electric Co. of Pittsburg for apparatus of the same size, and which 
could correspond to the point B (Fig. 10). We have not taken into 
account in this comparison the efficiency of the transformers as 
shown in Fig. 9, because this apparatus is the same for both 
mercury converters and rotary machines. 

If we pass to the comparison of weights and neglect the weights of 
the transformers and switchboards, which would be the same in both 
cases, we see that the mercury converter alone weighs 660 lb., while 
in 100 k.v.a. rotary machine at a 1,000 revolutions weighs 4,730 lb. 
In the^same way the question of size is all to the advantage of the 
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upon the surface of each. In order to ensure an equal distribution 
of current between the different anodes, a resistance is connected 
between each anode and the middle wire of the transformer. Another 
method that can be adopted is similar to that used in the glass bulb 
shown in Fig. 4—i.e., placing the anodes in narrow bent arms fitted 
to the lower portion of the cylinder, from which they project radially 
and then bend round parallel to the axis of the cylinder. An ad- 
vantage of this method is that the heating or cooling of the arms can 
be quite independent from that of the principal receptacle. The 
arms may be made sufficiently narrow so that they become hot enough 
_to keep the mercury always in a state of vapour, and the anodes may 

be heated by means of an electric current before starting the appara- 
tus in order to remove all traces of liquid mercury, which may cause 
a short-circuit between the anodes. Furthermore, the anodes are 
protected from the current of ionised vapour projected by the 
cathode. 

The starting of these various converters is always effected by means 
of an auxiliary starting anode ; it is not possible, as in the glass bulb 
apparatus, to tilt the bulb in order to cause the mercury to flow from 
the cathode to the auxiliary electrode, thus making a short-circuit 
between the two. The auxiliary electrode consists of a metal rod, 
which is plunged into the mercury of the cathode and then with- 
drawn in such a manner as to form an arc, which primes the bulb. 
The auxiliary arc is generally produced by a small transformer ; 
it is cut out as soon as the bulb is in operation. The control of the 
motion of the auxiliary electrode may be effected magnetically from 
the outside, but it is generally preferable to do this by hand by means 
of a crank passing through a stuffing box. 
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Fig. 9.—I. Rectirigr. Il. Rotary. 


mercury converter, and the space occupied by the apparatus shownin 
Fig. 8 is 1 sq. meter, while the space required for a rotary machine 
of the same power would be 3 or 4 sq. meters. Finally, it is evident 
that the first cost of the converter, which is almost entirely com- 
posed of iron, and is of simple construction, is much lower than that 
of the motor generator or rotary converter, which conta‘ns a large 
quantity of copper and requires considerable labour in making. 

It would, therefore, seem reasonable to conclude from these facts 
that the mercury converter may easily compete with the rotating 
type of machine; but the question is, Can it do better? Can it 
come to the assistance of the traction engineer by means of direct 
current, and be able, because of its light weight and small size, to be 
placed on a locomotive ? Can it make possible the conversion of 
high-tension alternating supply to the direct current suitable for 
traction work ? This is the hope of the manufacturers, and it is a 
hope which will doubtless soon be confirmed, for the Westinghouse 


Fia. 8.— ANOTHER TYPE OF A MODERN CONVERTER. 


* (TOU Lo 
The vacuum is obtained by means of a mercury pump, driven by a z T Imus 
small electric motor. For the first few days it is necessary to operate 8 ERES ps EAE 
the pump continually in order to remove the residual gases, particu- & d 
larly if the converter is operated under a heavy load ; but the period Q i p 
of pumping is gradually decreased, and it may be expected that in = 


future two hours pumping per week will be amply sufficient. 

In Europe 100 kw. apparatus are already in operation with direct- 
current voltages up to 500 volts. The General Electric Co. of America 
is ready to deliver apparatus of the model shown in Fig. 8 up to 
100 kw. for 600 or 700 amperes, and hopes to be able to construct 
apparatus up to 15,000 kw. The question to be decided is appa- 
rently if, in the present state of the electrical industry, this apparatus 
is capable of finding applications and competing with the already 
existing machines, Let us compare them with the rotating machine 
constructed by the A.E.G., and take, for example, a mercury vapour 
converter of 100 kw. at 350 volts and 300 amperes direct current. The 
curves shown in Fig. 9 indicate that the efficiencies are about the same 
under full load ; but the efficiency of the rotating machine decreases 
rapidly as the load falls off, while that of the converter remains almost 
constant even under very light loads. With ad ampere current it is 
still possible to prime the are, and with a 3 ampere current the arc 
can still maintain itself, but cannot be re-primed if it is interrupted 
accidentally. It is evidently possible to obtain higher efficiencies 
with rotary machines of greater power—95 per cent. for 200 kw. : 
but we must also note that the efficiency of the converter shown in 
Fig. 9 is still far below that which we may finally hope to obtain with - 
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Electric Company have just delivered a locomotive on this principle 


to the New York & Hartford Railway. One of the advantages of the 
converter in this direction will be to do away with the use of low 
frequencies, necessary at present for single-phase motors, but 
which have many disadvantages. With the mercury converter 
there is every advantage in employing high frequencies which, in 
addition, are easier to generate with turbo a'ternators and easier to 
transform. "The foregoing applications may be anticipated without 
being unduly optimistic. If, however, a truly optimistic view 15 
taken, a tme may be prophesied when all the distribution of elec- 
trical energy will be effected by direct current in underground cables, 
and when generating plants will have batteries of mercury converters 


transforming the alternating current into direct current imme 
diately after its production. 
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The loss in transmission efficiency due to the introduction 


APPLICATION OF TELEPHONE RELAYS TO COM- of these transformers is equivalent to approximately 2 miles 


MERCIAL CIRCUITS. of standard cable, and the gain in stability is considerable. 
It was found that it was not necessary to maintain an ex- 
.A., AND R. M. CHAMNEY, A.M.I.C.E. m 
iod RAM tremely accurate balance, the more important condition being 


Summary.—Details are given of a balanced telephone relay system, | that the receiving coils should be out of phase with the dis- 
including a device for anoman d dores rus m desi 1 S a turbing impulses from the microphone. That is, the current 
d ipis ipiis 2 a in the receiver coils due to an increase in the resistance of the 
rad ——— microphone, and therefore caused by a strengthening of the 

The problem of increasing the range of telephonic communi- | flux in the receiver poles, should pass through the coils in a 
cation by means of relays has occupied the attention of inven- | direction to weaken the flux. ; om , 
tors for many years, and several practical forms of telephone | If this condition were fulfilled, no “ howling " occurred as 
repeaters are now on the market. Difficulty has, however, long as the out-of-balance current was less than the received 
been experienced in utilising them on commercial circuits | Current. It will be seen from Fig. 2 that a switch is provided 
owing to the necessity of relaying the speech currents in both for reversing the connections of the receiving coils of the relay. 
directions. Trials on working circuits have been made recently | By means of this switch the most stable direction for Ass 
by the engineering department of the British Post Office, and | receiver coils can be found by trial. A resistance with a 
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some account of the duplexing methods employed may be of | 
interest. It is not proposed to deal with the telephone relay | E 
itself, which may be of the mechanical type or depend for its , W=Rec:iving Coils. L= Local Contact. 
action upon the conductivity of gases. | Fia. 3.—TELCPHONB RELAY DEVICE FOR CUTTING OUT RELAY IN 
The most reliable methods of Meri oe working on a | EVENT OF HOWLING. 
single circuit, which have been tested hitherto, are similar in: __., 
BEIDE to that due to Edison. A diagram of this arrange- | sliding contact is also provided for the adjustment of the 
ment is shown in Fig. 1 and the action is as follows :— currents in the two halves of the duplex circuit. — ; 
"REM from either terminal telephone pass through | ith these modifications the repeater worked satisfactorily 
p Cur : E p “5” | as long as no definite fault occurred on the lines. The improve- 
the winding of the transformer which is connected in the line. | ] 8 btained f lav atat aleni e fr 
These induce currents in the receiving coil of the relay, which 100 B4 E of x adar P itha Lo oclo ded 
In turn acts upon the microphone, producing strengthened 15 miles, or if the line was faulty, the baline became unstable. 
ee A ud a AN A" uf the In either case the relay could be retained in circuit, and some 
B : M | | improvement maintained if its sensitivity were reduced by 
: T e if the Kos E E e nesae Squa shunting the receiver coils with a resistance, or otherwise. 
ye COs not ahech tne receiving color the:relay, In place of the transformer, tests were made using a split 
condenser or inductance coils or with the receiving coils of the 
relay wound differentially. These arrangements gave similar 
results to those obtained with the transformer, the maximum 
improvement obtainable consistent with stability being 
equivalent to about 15 miles of standard cable. 

In the event of the lines becoming considerably unbalanced 
the relay commences to “ howl,” and it is necessary, in order 
that the system may be practicable, to provide some automatic 
indication of the occurrence of howling and at the same time 

www | to disconnect the repeater so that conversation may go on 
between the terminal stations if the line is not too long. 

As the result of measurements of the alternating current in 
different parts of the relay circuit, due to speech and howling, 
it was found that the currents due to these causes did not differ 


CU arcane Suoe Wire 50” 2:1 TRANSFORMER À 
sufficiently widely to provide the means of automatically 

dE A Fio. 2 TRIES differentiating between them. The only essential difference 

i was that the alternating currents due to howling were un- 


It was found in practice that this arrangement was unstable broken, while those due to speech were intermittent. The 
owing to interaction between the microphone and receiver of the | 8utomatic cut-out shown in Fig. 3 is based upon this fact. 
relay. The balance of the repeater was upset by the changes The action is as follows :— 
of the terminal connections owing to the fact that the circuit The strengthened currents from the repeater pass through 
on each side of the relay was not approximately equivalent to | the receiving winding of a vibrating relay, D. The relay used 
an infinite line. This interaction produced a loud continuous | for this purpose was made by Mr. S. G. Brown, and consists 
note which effectively stopped all communication. of a steel reed forming the armature of a powerful permanent 

Efforts were made to increase the stability of the system, | magnet provided with pole-pieces, upon which receiving coils 
and it was found that the arrangement shown in Fig. 2 gave | are wound. A light arm provided with a carbon contact piece 
considerably improved results. It will be seen that trans- | rests on the reed and normally makes contact with it. When 
formers have been introduced on each side of the repeater | the alternating-current passes through the receiver coils the 
Station. The windings of these transformers were in the ratio | reed vibrates and causes the contact to be broken. The 
of 2 to 1, the low winding being connected to the relay side. receiver coils are shunted with a 2 mf. condenser in order to 
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reduce the loss due to their insertion in the circuit. A polarised 
telegraph relay, A, is normally actuated by the current through 
the local contact of the vibrating relay. When the latter 
vibrates the tongue of the relay A, which has a marking bias, 
moves over to mark. Relay B, which is connected on the local 


SS UE P MINNS nuc. 


All the relays employed in this arrangement are non-polarised 


and wound to a resistance of 2,000 ohms. Relays B and B’ 
are provided with heavy armatures so as to be actuated steadily 


by the generator currents. 
In conclusion it should be mentioned that tests carried out 


circuit of relay A, is made extremely sluggish,'so that it is not | hitherto have been on open lines which are necessarily subject 


actuated unless relay A is held over for about three seconds. 
This is done by means of an electrolytic valve constructed of 
two iron plates immersed in a solution of caustic soda. 

The valve is normally short-circuited by the local contact 
of relay A, and the current divides equally between the wind- 
ings of relay B. When, however, relay À is actuated the valve 
gradually polarises and the effective resistance rises. In a 
certain time the current in the winding connected in series 
with the valve falls to a sufficiently low value to enable the relay 
to be actuated by the current in the other winding. 

The time lag depends upon the area of the plates of the valve 
and upon the bias of the relay. Plates of an area of about 
40 sq. cm. were used in the present case. 

A non-polarised relay, C, is connected in the local circuit of 
relay B in order to provide the necessary local contacts for 
cutting out the repeater, &c. This relay fulfils three functions : 

1. It disconnects the secondary circuit of the telephone 
repeater from the line. 

2. It actuates a bell or other indicator to call the attention 
of the attendant to the fact that the cut-out has been actuated. 

3. It locks, to that the action is permanent until restored by 
the attendant. Speech from either end causes relay A to 


To 
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to disturbance. On underground circuits, owing to their 
greater stability, a more sensitive arrangement could probably 


be maintained, giving a greater improvement than that obtain- 
able in the case of open wires. 


THE 150,000-VOLT BIG CREEK SCHEME. 


On account of the hydraulic head utilised, the amount of power 
developed, the distance and voltage of transmission and the pro- 
visions for regulation upon the lines, the recently inaugurated Big 
Creek development of the Pacific Light & Power Co., of Los Angeles, 
U.S.A., represents one of the most advanced contributions of the 
engineer to the welfare of civilisation, illustrating on its economic 
side the most skilful conservation of natural resources and on its 
technical side the solution of problems on an unusual scale even for 
the Pacific slope. About 18,000 m.r. is transmitted over the first 
of two high-tension lines between Big Creek and Los Angeles at a test 
pressure of 135,000 volts. The lines are designed for 150,000-volt 
service, and will transmit an aggregate of about 160,000 u.r. They 
will be completed in the near future. 

The development is located in the Sierra National Forest, about 
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Fig. 4.—SIGNALLING SvsTEM VOR TELEPHONE RBLAYS WITH RELAYED RINGING CURRENT. 


vibrate, but does not affect relay B. “ Howling” actuates 
relay A continuously, and, after the pre-determined time lag, 


actuates relay B and the repeater is cut out. 


When the repeater is disconnected speech can be carried on 
through the repeating coils if the circuit 1s not too long for 


direct speech. 


These arrangements render the relay applicable to working 
lines so far as speaking is concerned, but it was also necessary 
to provide for signalling between the terminal stations. . The 
arrangement employed for this purpose 1s shown on Fig. 4.. 


The action is as follows :— 


Generator rings from terminal station 1 actuate relay B, 
LÀ N ^. : ' 5 
"which in turn actuates relays A’ and C. Relay A’ disconnects 


a 
generator to the line connected to terminal station 2. Relay C 


relay B', and the telephone repeater from line, and applies 


disconnects the telephone repeater from both lines. 


The action from end 2 is similar, relay A being actuated in 

Condensers of 2 mf. capacity are connected across 
ry eres n € 1 , 

the contacts of B and B’ in order that a trembling action of 

these relays due to the alternating signalling. currents may 


place of A’. 


actuate the loeal relays steadily. 


The instantaneous impulse received by the telephone relay 
at the commencement and end of ringing has not been found 
to affect the telephone relays seriously, but should this occur 
it will be necessary to signal over a superimposed earth circuit. 


70 miles east of Fresno, and the permit granted by the United States 
Department of Agriculture for the project is the largest ever accorded 
by the Government. Ultimately four power houses, two reservoirs 
and 25 miles of concrete-lined tunnels will be built. The permit 
covers the development of 350,000 H.P., allowing 12 years for the 
complete work. The initial step in the development comprises the 
installation of two power houses, four concrete dams, two tunnels, 
two 240-mile transmission lines of the steel-tower type, sub-station 
and switching-station facilities, and a 56-mile standard gauge rail- 
way. A notable record for rapid construction was made in con- 
nection with the railway, which was built through mountamot 
country in 165 days, including the work of location, purchase of 
rights of way, the securing of Government permits and actual con- 
struetion. 

Big Creek, with its tributaries, rises in the Sierra Nevadas, and 
drains an area of about 88 sq. miles, the watershed being at an 
elevation of over 7,000 ft. at all points. The annual rainfall is over 
80 in. and the run-off about 50 in. Big Creek has a fall of about 
4,000 ft. in 6 miles from a natural basin in the mountains above Big 
Creek Falls. This drop is utilised in two plants, the effective heads 
on the wheels being 1.900 ft. for plant No. 1 and 1,780 ft. for plant 
No. 2. The average daily flow is about 300 cubic ft. per second. 
the natural basin a reservoir with an initial capacity of about 53.0 
acre-ft. has been formed by the construction of three dams built tn 
elevation of 6,915 ft. By raising the dams to an elevation of 6:49 ft. 
the capacity of the reservoir will be increased to about 120,000 ue 
The utilisation of this increased storage capacity with the naturi 
flow of the stream will require the ultimate installation of at least 
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four units in each plant, two of which are being installed for the 
initial development. | 

The mountains which mark the northern and eastern boundaries 
of the reservoir rise to elevations of 10,000 ft. and 11,000 ft., with 
only à small section below 9,000 ft. The southern and western 
divides are comparatively low, and offer little obstruction to the 
warm, moisture-laden winds from the Pacific, which are unable to 
cross the peaks to the north and east without a heavy precipitation. 
The completed reservoir is to be 6 miles long, 1:5 miles wide and about 
150 ft. deep. On account of the high heads developed it is estimated 
that this storage reservoir will carry 120,000 kw. at 50 per cent. 
load factor for 210 days. 


Dams AND HyvypnRavLIC FEATURES. 


The three dams at the basin outlets are concrete and masonry 
structures of the gravity section type, the largest dam, No. ], closing 
the discharge of the basin to Big Creek itself. This dam is 132 ft. 
high to the crest, 812 ft. long on top, and contains 59,000 cubic yds. 
of cyclopzan concrete. It is built with staight ends and a curved 
centre section, arched on the upstream side. The upstream face is 
vertical, the downstream face being built with steps to give a better 


Fia. 1.—Vriew or Power Horse No. 1, Big CREEK DEVELOPMENT. 
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bond for the ncw concrete when the dam is raised to its ultimate 
height. The present dam is 80 ft. thick at the base and 12 ft. wide 
at the top, provision being made for flashboards 5 ft. high. In the 
ultimate development the dam will be 119 ft. thick at the base and 
16 ft. wide on top; the vertical upstream face will be continued, and 
the downstream face will be straight, except for a vertical curve of 
12-5 ft. radius from the crest about 40 ft. downward. The other two 
dam: are of the same genera! design, one containing 27.200 cubic yds. 
and the other 31,300 cubic yds. of masonry, the lengths being 
1,015 ft. and 450 ft. Granite is the characteristic structure of the 
mountains around the development, and the dams all rest upon solid 
foundations of this material, the depth of excavation below the 
original ground surface varying from 20 ft. to 90 ft. 

At No. 1 dam the water is drawn into the conduit system through 
an intake tower. The latter is of reinforced concrete 104 ft. high and 
20 ft. in inside diameter, built near the northerly end of the dam. 
On its upstream faces the tower is provided with three sets of screens 
7-5 ft. wide and extending to the top of the tower, which has walls 
2ft. thick. The screens are provided with motor-driven rakes 
covering their entire area. In the centre of the rear wall of the tower 
18 the 9 ft. outlet to the discharge tunnel, equipped with a heavy 
gate of the Coffin type, operated from the top of the tower through 
two stem3. The gate can be opened or closed against a head of 
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140-5 ft., corresponding to the ultimate height of the dam. The: 
disc of the gate is of cast steel and the frame is of cast iron, all wearing 
surfaces being of bronze. Just above the main gate is a 24 in. 
by-pass gate, by which the water pressures in the basin and tunnel 
can be equalised when the main gate is shut. The by-pass gate 
discharges into a 36 in. air shaft extending from the top of the tower 
to the tunnel, and a ladder is installed in the shaft to facilitate inspec- 
tion of the tunnel. There are three 42 in. hand-op2rated sluice gates 
in the centre of the dam, by which the reservoir can be emptied. 
Racks are provided in front of the gates for screening service. The 
discharge tunnel, 3,880 ft. long and 12 ft. in diameter, connects at 
its lower end with a 108 in. pipe line. The pip? extends 400 ft. into 
the tunnel, and the section of tunnel containing it is concrete lined 
and large enough to permit inspection of the outside of the pipe. 
Outside the tunnel portal the 108 in. pip? connects with a steel plate 
Y having two 84 in. outlets, one of which is blanked for future service. 

Four main units aggregating 80,000 H.P. in generating plant No. T 
will be supplied with water by one 84 in. pip» line. This pip? is laid 
on a grade of 7-5 ft. per 1,000 ft., and is 6,480 ft. long from the tunnel 
outlet to the top of the cafion in which the plant is situated. The 
pip? line is carried on concrete saddles placed 35 ft. apart, and the 
elbows are anchored by reinforced concrete blocks. An earth 
covering of 12 in. minimum is placed throughout the line. Man- 
holes are provided at 2,000 ft. intervals. The 108 in. pip? has a steel 
shell 0-5 in. thick, with double-riveted longitudinal and single- 
riveted circular seams, a shoe plate being provided on the outside 
courses for sliding the pip? into the tunnel. The 84 in. pip» varies in: 
thickness from j in. to 4 in., the longitudinal seams of the thinner 
plate being part double riveted and part trip'e riveted, according 
to loca! conditions, while those of the thicker pip? are double riveted: 
At the top of the slop: and 1,942 ft. above the first generating 
station the flow p:p2 op?ns into four 44 in. outlets, each two of which 
will connect with a p2nstock leading to the generating units, the 
others being blanked. Near the top of each p2nstock is a 42 in. 
gate valve equipped for both hand and motor op2ration with remote 
control from the power house. Just below the gate valves are two 
24 in. standpip2s, one in each line. These standp.p»s extend up the 
mountain side a distance of 425 ft. and terminat? in two vertical 
surge tanks 3 ft. in diameter and 35 ft. high. The tanks are an- 
chored into concrete foundations, 10 ft. deep, 7-5 ft. wide at the top 
and about 11 ft. wide at the bottom, by four cast-iron brackets held 
in place by foundation bolts 5 ft. long. The tanks are cross-con- 
nected by steel lattice-work near their top». The two p2n3tocks 
run parallel at a distance of about 7 ft. to a point 800 ft. above the 
power house, where each divides into two 26 in. pip?s, each smaller 
pip? serving one runner of a waterwheel unit. The p2nstocks are 
built in 30 ft. sections of lap-welded steel p.p2s, varying in diameter 
from 42 in. at the top of the slop2 to 24 in. at the wheel inlets, the 
thickness ranging from 3 in. to 1 in. The circular joints are rivet^d 
for pressures up to 1,460 ft., but for greater pressures are flanged and 
bolted. 

Each main unit consist of a 175,000 k.v.a. generator directly com- 
nected to to imp use wheels of 10,000 H.P. rating each, the wheels 
being overhung outside the bearings carrying the shaft. Apart from 
operating under one of the highest heads thus fa: developed, these 
wheels are the largest of their type ever built. They are 94 in. in 
diameter on the impulse circle and each contains J9 cast-steel 
buckets held in position on a nickel-steel wheel disc by three pressure- 
fitted bolts. The waterfor turning the wheel discs is directed upon 
the buckets by means of a stationary nozzle with a governor-controlled 
needle valve. Regulation of each unit is obtained by two oil- 
pressure governors, each of which independently controls the move- 
ment of one needle valve. The shaft specd may also be controlled 
by manipulating the governors by hand, and the needle valves are 
also connected with a remote clectric speed control operated from the 
power-house switchboard. The governor arrangement permits 
operating either wheel of the unit without the other at the maximum: 
efficiency, so that fractional loads can be handled with economy. 
Each of the governors operates a pressure regulator which auto- 
matically by-passes the water at times when the needle is closed 
with an automatic adjustment providing for slow closing in order to 
prevent excessive rises in pipe-line pressure. The pressure regulator 
is connected to the inlet pipe back of the nozzle, and when adjusted’ 
to act as a water-saving device it will open for a given pressure rise, 
closing automatically only when the pipe-line pressure returns to 
normal. The regulator has the same discharge capacity as the nozzle,. 
the water issuing from it having its velocity reduced by an energy 
absorber, after which it flows into the tailrace below the main wheels.. 
The tailrace is lined with steel to take care of the erosion which other 
wise would result from the discharged water. 


The weight of the impulse wheel disc, the reacting force from the 
jet striking on the buckets with a velocity of 300 ft. per second, and. 
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the weight of the generator rotor are all carried on two 20 in. by 6t in. 
ring-oiling water-cooled self-aligning babbitted bearings. . The main 


‘shafts are of hollow forged nickel steel 20 in. in diameter at the 


journals and 27 in. in diameter at the rotor, their overall length being 
about 29 ft. The normal speed of each unit is 375 revs. per min. 
All governors and main bearings are supplied with oil from a system 
of piping connected with a central plant in the basement, the appa- 
ratus of which is in duplicate. There are two 2} in. rotary single- 
stage oil pumps arranged for both electric and hydraulic drive and 
equipped with suction and pressure tanks. It is proposed to operate 
the pumps by motors for the greater part of the time. The oil flows 
from the suction tanks to the pumps, where its pressure is raised to 
200 Ib. per square inch. It flows into the pressure tanks and thence 
to the operating valves and cylinders of the governors, returning to 
the suction tanks through filters. By means of an automatic 
by-pass valve the oil is merely circulated through the piping system 
when the pressure exceeds a predetermined value, so that the motors 
are not obliged to run at maximum output except when the pressure 
is below normal. The lower side of each main bearing is connected 
to the pressure side of the oiling system through a reducing valve, 
so that forced lubrication can be had when starting the unit, this 
being discontinued after the oil rings attain sufficient speed to take 
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hand manipulation or automatic governor control, and when the load 
decreases the jet is deflected from the buckets by a steel hood operated 
by the speed-controlling devices. The water for the exciter wheels 
is supplied by an 8 in. header pipe cross-connecting the four pressure 
lines, each wheel nozzle being served through a 6 in. branch. The 
valves are designed for a working pressure of 1,000 1b. per square 
inch, all having been tested to 1,5001b. Each weighs 20,400 1b., 
and all are located in a special valve house adjoining the main power 
station building. 
(To be concluded.) 


THE MANUFACTURE OF STEEL IN THE ELECTRIC 
FURNACE.* 


BY DR. SIGMUND GUGGENHEIM. 


The Stassano furnace was the first that was used for steel, but at 
present it is practically confined to preparing cast steel in small 
quantities. The Héroult furnace appeared about the same time, and 
up to the present is the most commonly used. It is made in sizes 
up to 25 tons. Then in 1906 came the Girod furnace, which first 
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care of lubrication. Each governor is provided with a load-limiting 
device, so that each wheel cannot furnish more than a predetermined 
amount of power. This device allows the governor to close the gates 
when the speed goes above normal and when the demand upon the 
-wheel is less than that of the maximum for which the governor 
becomes blocked. A safety device is provided to close the needle 
valve in case of breakage of the belt driving the governor fly-balls. 
‘The valves for controlling the water supply to each nozzle are 
hydraulically operated and are of special design to meet the high 
head involved. Their operation is safeguarded by providing a hand- 
operated pump to supply water pressure at times when a pipe line 
aay be empty. 
Two exciters are at present installed, both being designed for 
ultimate ecmbined motor and waterwheel drive. In the initial 
installation one exciter is motor driven and the other is hydraulically 
operated. The wheel design provides for a single runner 47 in. in 
diameter with 24 buckets enclosed in a steel-plate housing, the 
gencrator being mounted on a horizontal shaft with a common bed- 
plate. The maximum jet diameter is 1 in. and its speed 300 ft. 
per second. The exciter wheel nozzles are stationary, with hand. 
adjusted needle valves. Speed regulation can be obtained by either 


used single-phase current and has lately been modified for three- 
phase work. It is made in sizes up to 15 tons. All these use the 
arc method and are well known. Then there is the Nathusus 
furnace, which first appeared in 1908, and is made in sizes up to 10 
or 12 tons. All these are very similar to one another, though there 
are multitudinous patents about them which disclose very slightly 
differing arrangements, 

Towards the end of the last century the first induction furnaces 
became known, specially those of Kjellin and Frick. Both are well 
known, and they differ only in the shape and arrangement of the 
primary coils. Neither has been very largely used, partly owing 
to electrical and metallurgical difficulties ; lately, however, some 
large Frick furnaces have been started in America for the manu- 
facture of steel of high quality. The Róchling-Rodenhauser furnace 
was the first induction furnace to be used on a large scale in the manu- 
facture of steel. It is now mostly used for refining purposes and for 
fusing ferro-manganese ; the largest sizes hold 12 tons. Figures 
as to the numbers of the furnaces are often stated very inaccurately, 
but there is little reason to doubt that the Héroult is far the com: 


* Abstract of an article in the “ Elektrotechnische Zeitschrift.” Heft 
20, 1914. 
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-monest, then after a long interval comes the Girod, then after another 
interval is the Róchling-Rodenhauser, followed by the others, 
several of which are used on a very limited scale. "Thus, at present, 
there are about 175 electric steel furnaces at work. Of these, 39 per 
cent. are worked on the Héroult system, 16 per cent. on the Girod, 
10 per cent. on the Róchling-Rodenhauser, 6 per cent. on the Kjellin, 
5 per cent. on the Nathusius, 3-5 per cent. on the Frick and the 
remainder on other systems. Thus the arc type predominates, 
though some vears ago it was thought that the induction type was 
likely to be better. At present the view appears to be that each 
type has its own special sphere of usefulness. l 

Looking at matters of output, it must be confessed that the electric 
furnace for steel work has not increased its output to anything like 
the extent that was at first imagined would be the case. In Germany 
there has been a fairly steady increase, in Austria progress has been 
rather uncertain, but latterly the increase in output has been small ; 
the same is true of France, while in America there has been a very 
serious decline in output since 1910. There is, in fact, no furnace 
satisfactory in all respects; the numerous patented improvements 
show this clearly, and hint, decidedly, at recognised defects. There 
are also two mein difficulties. In the first place, unless the cost of 
energy is low, it is impossible to compete with the older methods, 
except with regard to stecl of the highest class. And in the second 
place, it is not easy to build a furnace to hold more than 15 tons; the 
difficulties vary with the different systems. On the Héroult system, 
the largest size holds 25 tons, but even so there are many difficulties 
connected with the working of so large a size. 

It may, therefore, be well to consider a few of the known defects, 
and the methods by which inventors have proposed to improve 
matters. If a furnace is to have an extended field of action, it 
ought to be capable of being joined directly, without the use of con- 
verters or transformers, to a polvphese network of several thousand 
volts with a frequency of 50. No furnace complies with this demand, 
except very small Róchling-Rodenhauser ones holding ¿bout £ tons. 
But in larger sizes, if the power factor is to be reasonable, the fre- 
quency must be very low, sey between 5 end 25, and this is true of 
all induction furnaces. This makes it necessary to spend a large 
amount of capital on accessories with the induction furnace, and 
increases the cost of working it. The arc furnace is usually worked 
without a direct-current converter, but in most cases the voltage 
must be lowered by transformers. But ell arc furnaces suffer from 
the defect thet the working current, which may amount to thousands 
of amperes, must be brought from outside, whereas in the induction 
furnace it is genereted in the fused mass itself. Thus no furn2-e 
can be joined direct to a high-voltage network. A 15-ton furnace 
may require 15,000 amperes at 100 volts, and makers arc ¿sking for 
sizes of 30 and 50 tons; the difficulties of introducing curreats of 
these amounts from outside are very greet. Teke again a furnace 
oi 15-tons capacity. Big electrodes are generally loaded with about 
6 or 7 amperes per square centimetre. "Therefore, 20,000 amperes 
require an electrode with circular cross-section, having a diameter of 
$30 mm. In such sizes, electrodes are very difficult to manufacture 
homogeneously, and they break easily. In still larger sizes there are 
continual troubles with the electrodes. There is also a spot just 
£bove the furnace cover et which the electrodes tend to get burnt 
away by the flames which burst through from the furnace. This 
burning away is objectionable from many points of view ; some 
have proposed to protect the electrodes et this point by cementing 
‘On & covering screen of wire geuze, others propose the protection of 
fireproof rings, others have tried cooling by water and others sug- 
gest the plan of preventing the egress of the flames by playing on 
them with jets of steam or air. 

Again there is a difference in principle between the furnaces of 
the arc type. Héroult heats solely by the arc playing above the 
metel. Girod heats in addition to this by passing the current 
through the fused metal Nathusius, in addition to both these, 
heats by current which passes through the walls of the furnace, his 
three bottom electrodes being at different potentials. Moreover, 
in this cese, it is possible by a potential regulator to adjust the 
heating effect over a wide range, and this allows Nathusius to take 
some of the load from the upper electrodes. Thus the heating of 
the bottom of the furnace may amount to 20 per cent. of the whole, 
end this seems to allow, theoretically at least, of & greater output 
fora given size. Trouble has also arisen owing to the fact that most 
of the steelworks have built their own furnaces, and have only bought 
the electrical equipment. In doing this, they have often left some of 
the most elementary electrical principles out of consideration ; great 
trouble has sometimes rcsulted, parts of the furnace have been fused 
and a low power factor has done further damage. Nothing can be 
dcne in such cases except to rebuild almost entirely. Still, few 
people would undertake to build a Nathusius furnace without some 
eXperience ; apert from the construction of the container itself, 
they are exclusively made by one firm, which has been very success: 
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ful in dealing with the matter of the heavy currents in such a way 
that a reasonable power factor is possible. It may generally be said 
that furnaces of the arc type, especially if constructed on the Héroult- 
Lindenberg method, have proved very successful, if carefully handled. 
The same is to some extent true of the Girod furnace, the producta 
of which in some places compete with Siemens-Martin steel. The 

vathusius type seems theoretically the best, but it is also the most 
complicated, and it has yet to be shown that it is suitable for general 
adoption. 

The induction furnace seems to avoid many of the troubles already 
considered, but it has other and still worse difficulties to contend 
with. Electrically, it seems to provide an excellent solution, and 
yet it must be confessed that the trouble which has been taken to 
improve it has largely failed. There are both electrical and metal- 
lurgical difficulties. "The causes of the low-power factor have been 
discussed by the author in an earlier paper. The usual suggestion 
is to increase the resistance of the bath, or to add to the inductive 
heating by & method involving inductionless resistance-heating. 
Also a different arrangement of the primary coils has been proposed. 

Brown, Boveri & Co. have suggested an arrangement by which 
the phase displacement can be controlled as in the case of a synchron- 
ous motor by varying the excitation, and this solution would involve 
auxiliary apparatus taking direct current. But nothing is known 
about the practical effects that can be produced in this way, and it 
is fair to say that no proper means have been found for controlling 
the power factor. Neither is there any possibility of melting cold 
metal without special auxiliary devices in an induction furnace. 
lron rings can be sunk in the bath in order to produce a closed 
secondary circuit, but this is awkward, and in the preparation of 
high-quality steel it would be impossible on chemical grounds. It has 
been proposed to melt down the raw material in a K jellin furnace by 
means of the arc, but this plan does not appear to have been worked. 

Various suggestions have been made with the idea of improving 
the induetion furnace from the metallurgical standpoint, but they 
result often in turning the furnace into a kind of resistance oven, 
and the secondary current is partially generated outside the bath. 
Thus the induction furnace cannot be said to provide a general 
solution of a satisfactory kind, and of late years their number has 
shown no tendency to increase. From the metallurgical aspect of 
the matter there is a difficult and unsettled difference of opirion. 
Some allege that it is highly desiratle to have a thin slag floating 
on the top of the fused metal, which is itself at a lower temperature 
than the slag. This could only be done in the arc furnace, seeing that 
the heat is mainly produced by the arc, which is overhead ; only a 
small part of the heat is generated in the bath itself. The reverse 
is the case with the induction furnace, where the slag is heated by 
the fused metal, but the bath can be heated to any desired degree, 
s> that here again a fluid slag might be obtained. A point of this 
sort is really of fundamental importance when we come to dis- 
tinguish between the two types, but no agreement has yet been 
reached with regard to it. 

It cannot be said that this position is at all satisfactory to the 
electrical industry. A few orders doubtless come to hand, but it was 
hoped that things by this time would have reached a more successful 
stage. Electric heating has also been tried in the blast furnace, 
specially in Sweden and California, and a very satisfactory kind of 
cast-iron has been produced with good financial results. But this 
work must be considered to be almost contined to those countries 
where abundant water power is available, as well as a large amount 
of suitable ore. The arc type of furnace is mostly used for this 
class of work too, and Stassano started with the idea of working 
ores. Keller and Héroult followed experimentally on the same lines, 
but it was not till 1907 that any kind of success was attained and 
this was done by Grönwall, Lindbad and Stalhane, who built a type 
of furnace very similar to that ordinarily used in blast furnace work. 
There are à number of patents relating to this class of work, the 
most interesting being those due to Hering, who utilises the " pinch 
effect " in a novel manner. On this plan the molten metal is driven 
out in a vertical direction, while new raw material is introduced 
through side channels. Hering has also devised a plan bv which 
the raw fused metal can be drawn off into a subsidiary furnace for 
conversion into steel. But the success he has attained is not at- 
tested by any sufficient bulk of independent evidence. Electrical 
blast furnace work is still very much in the experimental stage ; no 
doubt there are installations which are working satisfactorily, but 
there ean, at the moment, be no question of their displacing tradi- 
tional methods, It may be pointed out that in 1913 there were 
19,000,000 tons of pig iron manufactured in Germany ; electrically 
produced pig iron seems to require 2,900 kw.-hours per ton of pro- 
duct, and this perhaps gives some indication of the amount of power 
that would be required to deal with the whole output and the amount 
of electrical apparatus which manufacturers would have to supply 
if this were the case. 


D 2 


166 


SIXTY-CYCLE SYNCHRONOUS CONVERTERS." 


BY L. P. CRECELIUS. 


Summary.—4A description is given of some 60-cycle six-phase 000- volt 
synchronous converters used in railway sub-stations. The advantages 
of the use of 60-cycle apparatus include standardisation of frequency, 
low cost and high efficiency. The converters are of the commutating- 
pole type and a number of special features of their design are described. 


One year's experience with the successtul operation of 15,000 kw. 
of 60-cycle six-phase 600-volt direct-current synchronous converter 
sub-station equipment establishes a precedent for the use of 60-cycle 
current-for purely railway use upon such a scale. This equipment 
is installed in four sub-stations located in the suburbs of Cleveland, 

1.8.4. The introduction of the commutating pole has been ex- 
tremely beneficia! to commutating apparatus, especially in the case 
of converters. Affording the means of increasing materially the 
output per pole, it has caused a corresponding reduction of the 
number of poles per machine, thus providing a marked improvement 
in the mechanical design of the 60-cycle converter. More latitude 
in the width of pole-face and spacing of brushes has been secured, 
thereby working towards th» mitigation of the disastrous conse- 
quen^?^s of flash-overs. The commutating pole, by reason of its 
rectifying influence upon the armature conductors at the instant of 
commutation, has also been the means whereby, at the same time, 
good commutation is secured at the higher speed resulting from the 
use of fewer poles. "This increase in speed, however, has one serious 
objection from an operating standpoint, viz., noise. In addition to 
such noises (current and magnetic) as are inherent in all machines 
irrespective of speed, and are not especially objectionable, there must 
be included windage and brush chatter, which increase at a tre- 
mendous rate with speed. "The operation of several machines such 
as those under discussion in one station, without compensating for 
this, is simply out of the question, as the sounding of alarms and 
ringing of tell-tale bells cannot be heard. Besides having a detri- 
menta] effect upon the nervous system of the operators, the noise 
would soon be declared a public nuisance in the neighbourhood. B 
far the most objectionable portion of the noise is due to high-pitched 
windage tones and these have been practically eliminated by sealing 
up both ends of the armature and providing a shield behind the front 
leads. Cutting down on ventilation to this extent requires that 
careful consideration be given to the size of the armature 
conductors. 

Another important point affecting the temperature of the arma- 
ture winding is the rapid temperature rise of the conductors lying 
close to the collector ring taps, which is out of all proportion to that 
of the balance of the winding when operating converters at less than 
unity power factor. This heating is not uniformly distributed on 
either side of the tap, but shifts from one side at leading power factor 
to the other side with lagging power factor. It is highly desirable 
in railway work to hold fairly constant direct-current voltage on 
converters, and the simplest way to do this is to compound the field 
winding. This has several other incidental advantages, one of which 
is to lock the converters together through an equaliser switch which 
holds them in parallel on short-circuits, which are frequent upon 
railway systems. The amount 
of compounding desired varies 
with the extent and character 
of load fluctuations, line drop. 
&c., but whatever the amount 
it must be offset with reast- 
ance in the supply circuit, 
and in order to prevent its 
disturbing influence upon the 
regulation of the system it 
must be located at the re. 
ceiving end of the line. In thiscaseit has been given alow value because 
of the comparatively steady load and low resistance of the circuit. To 
maintain the power factor of the supply circuit at unity (a condition 
which was required by the contract) in this particular case calls for 
over-excitation of the converters to produce a leading wattless current 
sufficient to overcome the reactance drop. The effect of this is to 
produce heating in the armature conductors above that caused by 
the load. When overloading occurs this becomes serious, as may be 
illustrated. as follows: In Fig. I the relations between kilovolt- 
amperes and kilowatt and wattless component are represented 
graphically end gi ven the values at which the converters are operated 
at rating. Theoretically the ratios between the heating of the winding 
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of a six-phase converter operated as a converter at unity power factor 


and running as a generator mechanically driven are— 


Average value of all coils 


0:27 tol 
Coils tapped to slip rings 


0:418 to 1 
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but when the converters are operated at 0-975 power factor, as shown 


in the diagram, the heating ratios become 
Average value of all coils 


0:313 to 1 
Coils tapped to slip rings 


0:656 to 1 
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This means that the average coil has become 15 per cent. hotter 
and the tapped coils 57 per cent. hotter at the same load. When 


overloading to 150 per cent. rating these values are— 


Average coil 1:15 x (1-5)*— 2-59 times the heating at 100 per cent. load 


and 100 per cent. power factor. 


Tapped coil 1-57 x (1:5): 3:63 times the heating at 100 per cent. load. 


and 100 per cent. power factor. 


This indicates the wisdom of holding reactance to low values when 


unity power factor is essential in the supply circuit. 


To permit of alternating current starting with low reactance in 
the armature and the main field poles fully equipped with pure copper 
dampers it is necessary to interconnect or bridge the dampers 
between poles to produce a squirrel-cage connection all around the 
This bridging of gaps between poles causes the 


field structure. 
commutating pole to become surrounded by the field damper circuit, 


and seems objectionable because of the possibility of making this 


field sluggish to load changes. Although this has undoubtedly some 
slight influence upon the sensitiveness of the commutating pole. it 
is not noticeable in practice. The fact is that a low-resistance field 
damper circuit of pure copper grids is far superior to any other 
arrangement, as several combinations of open and bridged damper 
circuits of various resistances were tried. A much-debated question 
has been the effect of commutating poles upon converters at times 
of hunting, and it may not be out of place here to record the beha- 
viour of these machines when turbine-driven and engine-driven. The 
power supply is generated by turbine-driven generators and no 
hunting takes place, but several times for short intervals engine- 
driven generators were paralleled with the turbines and the operation 
of the converters carefully observed. Instantly a wild hunting was 
set up, the pulsations of which agreed in frequency with the speed of 
the engines, viz., 100 revs. per min., accompanied by violent sparking 
at the brushes at very light loads, and flashing-over taking place at 
about full load. Thus at any stage the operation is absolutely un- 
satisfactory. Upon the same generators may be operated, without 
much trouble in this respect, other synchronous apparatus, including 
low-voltage converters without commutating poles, although the 
pulsations from the engines are distinctly noticeable at these machines. 
It is not at all unlikely that the heavy resulting armature reaction 
at times of hunting reverses the polarity of the commutating pole. 
thus becoming the means of exaggerating very much the tendency 
to flash-over. In this connection it is interesting to note the agree- 
ment between the natural or characteristic period of oscillation of 
the converters and the pulsations of the supply circuit. This may 
be determined by Kapp s formula* as follows :— 
N— 24,400 x Ji 15 gu. 
Wrx$x6 
in which N- natural period in swings per minute, S= revolutions 
per minute, P- rated output in kilowatts, Wr*— weight in pounds 
of rotating element times (radius of gyration)*in feet, p= number of 
poles. and 6= the angle in degrees whose sine is full-load altertnating- 
current current divided by alternating-current short-circuit current. 
Substituting valuesin this equation we have N — 90, which serves to 
explain that the characteristics of the machines are such as to make 
them inherently sensitive to pulsations ranging from 90/14 to 90/0 
per minute. The engine speed noted above lies within these values. 
But notwithstanding this close agreement the fact is that commu- 
tating poles undoubtedly work against converters operating on alter- 
nating-current circuits subjected to pulsations or frequent and 
periodic disturbances, and bar from consideration the use of recipro- 
cating units at customary speeds in connection with 600-volt 60. 
cycle converters, for this pole is necessary, as pointed out above, for 
mechanical reasons. Because of reduced ventilation and the liberal 
use of copper and iron in the electrical and magnetic circus. the 
efficiency of the converters is very high ; being, 


at 50 per cent. full load. ...........:cccscsssesseeceteese 91-8 per cent 
79 an "er AE E A d P epa 940  , 
100 3s "Tr 950 1 
125 ?? 99 c] tessstotosonescoteosecvtotsotocoe 95:5 LE 
150 29 99 ssesesoseecooosopacetososaseseese 95:8 » 
SU) ac... Dos RAR OI a EEAQUIVREA SERRA NETS 95-0 » 


* Modified formula by Kapp, published in the “ Electrotechnische 
Zeitschrift," 1899. . 
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These values are test results and include all losses. Sixty-cycle 
transformers are also very efficient, and in consequence the over-all 
conversion loss is low. For a period of on» month the sub-station 


efficiency is as follows :— 


A.C. input to sub.stations ................ . 3,986,880 kw.-hours 
D.C. output at converters terminals ...... 3,667,930 kw.-hours 
3,667,930 
Ratio= ==92 per cent. 


3,986,880 

This experience in the use of 60-cycle 600-volt synchronous con- 
verters in railway work may be summed up as follows :— 

l. Pulsations in alternating-current supply circuit must be en- 
tirely eliminated. 

2. The design must include, in addition to the commutating pole, 
liberal proportions of iron and copper, notwithstanding the high 
specd. 

3. Field dampers must be very low in resistance and bridged to 
permit of alternating-current starting. 

The advantages accompanying the use of 60-cvcle apparatus are 
apparent to all, and include, briefly, standardisation of frequency, 
low cost and high efficiency. The Paper concludes with two appen- 
dices containing extracts from the contract and specifications of this 
particular installation. 


ALUMINIUM INSULATED CABLES. 


The most economical distribution of power is a problem with which 
the majority of electrical engineers come into contact at one time or 
another, and we, therefore, need make no apology for bringing to the 
notice of our readers a short publication on this subject which is 
issued by the British Aluminium Co. It is realised by all engineers 
who have studied this problem to any extent that the cost of trans- 
mission and distribution is a very considerable and, moreover, an 
increasing percentage of the initial and subsequent outlay on power 
schemes, and that in this direction lies the most fruitful field for 
economy in the future. Saving in copper has been reduced to a fine 
art, so that the situation at the present day demands the develop- 
ment of a substitute. The only metal that can fulfil the technical 
requirements and at the same time promise sufficiently solid economy 
to justify a departure from standard practice is aluminium. 

The three main objections which are raised against the adoption of 
aluminium for insulated cables may be briefly set forth as follows : 
(1) That the economy is doubtful ; (2) that the metal is difficult to 
work and joint ; (3) that the scrap value is low. 

With regard to the economic considerations, the specific gravity of 
annealed aluminium wire is 2-71 and that of copper 8-89 ; fora given 
volume, therefore, copper is approximately 3-3 times the weight of 
aluminium. The average conductivity of aluminium supplied for 
electrical purposes being 61 per cent. of the Internatione! resistance 
standard for copper, it follows that the sectional area will be 1-642 
that of a copper conductor of the same length and resistance. The 
we:ght ratio on the basis of equal resistance is, therefore, copper 3-3, 
aluminium 1-642—or approximately 2 to l. That is to say, for 
every 2 lb. of copper 1 Ib. of aluminium will do the work, and the 
latter must, therefore, show a definite saving at anything under 
double the market price of copper. At present average rates the 
price of aluminium exceeds that of copper only by some 30 per cent., 
and thus it will be clear that a substantial margin of economy is 
assured by the employment of aluminium in place of bare copper 
strand. 

Admittedly the insulation and protection of such conductors 
places a modified aspect on the question of economy, the larger dia- 
meter of the aluminium core postulating a relatively larger area to 
insulate. But the initial saving on the strand, even in the smaller 
gauges, will as a general rule be found to meet this extra expense with a 
useful balance in hand, while it will be obvious that as the area of the 
conductor increases the greater does this economy become and the 
more apparent the advantage in specifying aluminium. It is true 
that heavily armoured high-tension cab'e will not show aluminium 
to the same advantage, particularly when the cores are of relatively 
‘small cross-section. But, ignoring for the moment the technical 
superiority of a large core in dealing with high pressures, the fact re- 
mains that even in this class a valuable saving may be effected, a fact 
that Continental engineers have taken full advantage of in large con- 
tracts recently placed. TE 
_ Considering the second objection, that of the difficulty of jointing, 
it is admitted that in the early days the jointing of aluminium ca bles 
was not satisfactory. The subject is one which has received the 


continuous attention of the British Aluminium Co., and that no case 
of failure has yet been reported where their recommendations have 
been adopted. This finds solid support in the successful working of 
19,000 tons of aluminium overhead lines at home and abroad, of 
which records are to hand, and the extensive mileages of insulated 
aluminium cable already installed and giving consistently satisfac- 
tory service in England and on the Continent. 

With regard to the scrap value, provided the cost of producing 
an aluminium cable be p'aced upon an equal foot/ng with the copper 
equivalent, it will be found in practice that the profit gained in the 
first instance capitalised over the usual life of a cable, say, from 20 to 
30 years, will more than meet any difference that may exist in the 
relative scrap rates of copper and alum nium. It is shown that in 
the case of a line 73 miles long a saving of £490 in favour of the alu- 
minium cable exists even if the scrap value of the aluminium is nil. 
There is little difficulty, however, in disposing of aluminium scrap, 
either in this country or on the Cont nent, provided the history of the 
metal is known. Where users of the Br.tish Aluminium Co.'s wire 
are desirous of altering the capacity of their conductors, and for this 
or any other reason find it necessary to scrap a cable, the company 
are prepared to credit the weight of their wire returned at £20 per ton 
under the figure at which new business is placéd with them. 

If we take into consideration the rat ng of cables, the advantages 
of aluminium cables are still more evident. The conductivity of 
aluminium is 61 per cent. of that of copper, and thus for a given 
voltage drop per unit the length diameter of the aluminium con- 
ductor will be the larger by 28 per cent., subject to very slight varia- 
tions depending on the number of wires forming the strand. That 
is to say, on the basis of conductance alone, a copper conductor of 
l in. diameter, will carry the same current as one of 1-28 in. diameter 
in aluminium. But a little consideration will show that this simple 
definition of an equivalent conductor will not hold under practical 
conditions, where a cable is more often rated by the amount of power 
it will transmit with safety 2nd without undue deterioration, than 
by its resistance per unit length. Owing to the increased diameter, 
the relatively larger surface of radiation afforded by aluminium has 
been found in practice to permit of heavier currents for a given rise 
in temperature. Conversely, to carry the same current as a given 
copper conductor for an equal rise in temperature, the diameter of an 
aluminium core may be very appreciably less than that prescribed 
by considerations of conductance alone. Where voltage drop is the 
main question at issue, it is of course cssentiel that the relative con- 
ductivities of the two metals be taken into consideration, when the 
required section will, as stated before, be 64 per cent. in excess of 
copper. But where, as in the great majority of cases, the current to 
be carried is limited by the permissible temperature rise, it is here 
suggested that an average increase of 36 per cent. on the section 
ellowed to copper will safely moet the general requirements of the 
estimator, and will provide a more pratical definition of an equiva- 
lent cable. 

All these points, and many others be sides, are dealt with very fully 
in the publication, which is printed in excellent style, and contains 
many illustration; of aluminium cable inst:llations. Anyone in- 
terested in this subject should obtain a copy of this publication from 
the British Aluminium Co. 
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THE MANUFACTURE OF STEEL IN THE 
ELECTRIC FURNACE. | 


We are often inclined to persuade ourselves that if the 
cost of electrical energy could be reduced it would be pos- 
sible to do much that now remains impossible. Central 
station engineers are for ever perplexing themselves with 
attempting to solve the problem of extracting more in the 
way of hard cash from their customers, and in this they do 
not differ from other commercial persons. But with regard 
to the manufacture of steel, which is a finished product, 
often of great value, the cost of energy, great though it may 
be, is not altogether at the moment the controlling factor. 
High-grade steel will fetch a high price, and if a better 
quality of steel can be produced in the electric furnace than 
by any other means there is no doubt the electric furnace 
will displace other systems. But the cost of energy is 
sufficiently low, even in countries where no water-power is 
available, at any rate on a big scale, for many kinds of elec- 
trically produced steel to have a fair chance. The main 
difficulties lie in quite another direction, and have reference 
to the electric furnaces themselves, with regard to which it 
seems at the moment they are not making as much headway 
as was anticipated. 

In our present issue we print an abstract of a Paper 
by Dr. S. GUGGENHEIM, who is a well-known authority on 
the subject. Electric furnaces have only been seriously in 
use of late years. France, Germany and Austria 
may be said to be increasing their output of electri- 
cally-produced steel to some small extent; in Americà 
the maximum output was reached in 1910 with 52,000 
tons, which has since fallen to 18,500 tons (in 1912). 
These figures do not denote any very rapid progress in 
Europe, and something very much the reverse in America. 
Both the are and the induction types of furnace are used, 
the former predominating ; but the power factor is often 
found to be poor, the frequency in some cases has to be 
unreasonably low, great difficulties are in places experienced 
with the electrodes, and vast currents, up to 20,000 amperes 
in furnaces holding only 15 tons, have to be introduced 
and carried through the furnace without causing inductive 
Josses. It is not surprising to hear that when steel makers 
have in some cases insisted on building their own furnaces 
the results have been instantly found to be disastrous, 
owing to lack of electrical knowledge. The Heroult system 
lis far the most commonly used, but the largest size in which 

it has been constructed only holds 30 tons, which is smaller 

than makers would desire, though at the present moment 
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it is believed that there is only one furnace of this size 
existing in the world. It is plain that if satisfactory fur- 
naces could be constructed in larger sizes a vast field would 
be opened out, But these things are very much in the 
experimental stage, in spite of the fact that furnaces of 
10 and 12 tons are fairly common and others of larger size 
are not altogether uncommon. It is useless, from the big 
point of view, to confine the work to the production of high- 
grade steel, which is required, relatively speaking, on a 
small scale. i 

All sorts of inventors, many of them men in their own 
sphere of world-wide repute, have tackled the various 
questions that arise out of the unsatisfactory working of 
existing types, and it now seems true that there is still room 
for more work, and that the existing furnaces cannot be con- 
sidered to be wholly satisfactory either from the electrical 
or metallurgical aspect. This does not mean that methods 
which turned out 135,000 tons of finished product in 1912 
are failures ; rather should it spur on those who are at work 
or who may be interested in the problem to such further 
eflort as may result in a widely extended field for the elec- 
trical engineer. Thus in Germany, in 1913, there were pro- 
duced 88,880 tons of electrically produced steel, which looks 
a fairly considerable figure, until we bear in mind that it is 
very little more than 1 per cent. of the total output in that 


country, and in America the figure would be more unfavour- 


able still. 

If we pass from steel to the nearly allied field of the blast 
furnace, this would seem to be even less exploited, as might 
naturally be expected ; it would probably, in any case, 
only be suitable in those countries in which there is an 
abundant supply of ore as well as of water-power. In 
Sweden a start has been made, and at Trollhättan a good deal 
of work is being done on a fairly considerable scale ; but when 
the extent to which blast furnaces cover the land is taken 
into account, such work can onlv be considered to be on the 
experimental scale, which is probably all that these pioneers 
would claim forit. Still, the immense field which would be 
available for the makers of electrical machinery if the 
blast furnace industry could be captured may be judged 
from the fact that in Germany alone the output of cast iron 
is nearly 20 million tons a year, and that each ton of elec- 
trically produced cast iron appears to require 2,500 kw.- 
hours of electrical energy. But the water-power aspects 
of the question will probably make it for ever impossible to 
take over the blast furnaces of German y or of this country, 
though there are other countries where the task might not 
be impracticable. 


-——— 
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free, on receipt of published price, adding 3d. for books published under 2s. Add 
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Die Theorieder Strahlung und derQuanten. Edited by A. EUCKEN. 
Halle A. S.: W. Knapp.) Pp. xii.--405. — M. 15.60. 

This is the German edition of the proceedings at the Congress 
of physicists which met in Brussels in October and November, 
1911, at the invitation of M. E. Solvay, to discuss what might 
Well be called the central problem of physics at the present 
moment. It contains papers summarising the main aspects 


of the subject by H. A. Lorentz, J. H. Jeans, E. Warburg, 
H. Rubens, M. Planck, M. Knudsen, J. Perrin, W. Nernst, 
Kamerlingh Onnes, A. Sommerfeld, P. Langevin, and A. 
Einstein, with a brief but weighty letter by Lord Rayleigh, 
discussions on the Papers, and an appendix by the editor, 
bringing the subject up to the summer of 1913. It is of sur- 
passing interest to all who are capable of an intelligent interest 
in the fascinating but extraordinarily difficult problems which 
cluster about Planck’s hypothesis of energy quanta, which is 
formulated with notable brevity and clearness by Einstein 
(p. 348) as follows: “ When a body gains or loses thermal 
energy by means of a quasiperiodic mechanism the statistical: 
consequences are as though the energy changes occurred in 
finite steps of amount hu,” h being a universal constant, and 
A the vibration frequency. As set forth by Lorentz (p.10) the 
hypothesis originated as an attempt to account for the fact 
of observation that matter absorbs light vibrations at all 
observable temperatures, but begins to emit them only when 
the temperature exceeds a certain minimum, “ so that some 
mechanism must be sought which will permit the free transfer 
of energy in the form of rapid vibrations from ether to 
ponderable matter, while impeding the transfer from matter 
to ether." 

Limits of space forbid a general survey of the contents of the 
various Papers, interesting as this would be. M. Perrin's 
Paper, however, dealing with the so-called “ Brownian move- 
ments " of small particles ih fluids observed under the micro- 
scope, and first noted by the English botanist, Brown, in 1828, 
may well form an exception, as its important conclusions may 
be very simply summarised. | 

By a process of centrifugal fractionation, he succeeded in 
obtaining a series of emulsions of crushed gum mastic in water, 
each emulsion containing particles almost entirely of nearly 
identical size, and shows how the observations on these emul- 
sions together with the results, experimental and theoretical, 
of other investigators, lead to the conclusion that these small 
particles behave just as molecules magnified to gigantic size, 
obeying all the gaseous laws, as Van't Hoff found in the case of 
molecules in solution. The irregular movements of these 
particles are, therefore, due to the irregularity of the molecular 
impacts to which they are subject, while in the case of larger 
bodies this irregularity becomes merged in a statistical uni- 
formity. The Brownian movements thus afford a demon- 
stration in visible form of the validitv of the kinetic theory of 
matter, are shown to lead to solutions of the problems of 
opalescence in fluids near the critical point, and of the existence 
of “fluid crystals,” and also to afford direct experimental 
evidence of the atomic nature of electricity, i.e., of the validity 
of the electron theory. 

In the appendix Eucken points out the unanimous agree- 
ment of the members of the Congress that the quanta theory 
cannot find a place simply within the ordinary mechanics. ]t 
may be an indication that this is merely a first approximation 
to a more complex dynamics, still capable of expression in 
terms of differential equations, or it may mean the existence of 
irreducible discontinuity, and. some of the experimental evi- 
dence seems to point directly to the latter conclusion. A. Byk, 
on the assumption that the empirical laws of Euclidean space 
do not hold within the atoms, has succeeded in accounting very 
simply for the atomic discreteness of matter. and for the exist- 
ence of both positive and negative electricitv. The most 
important advance since the Congress is Debije's theorv, further 
developed by Born and V. Kármán, in which the quantum 
hypothesis is applied directly to the elastic waves within a 
body, instead of to the atoms, with results in far better agree- 
ment with the observed specifie heats at low temperatures. 

G. W. DE TUNZELMANN. 
Recherches sur les Phénomènes de la Commutation. By J. 
REZELMAN. Extract from the “ Bulletin. Mensuel de la Socict: 
Belge d'Electriciens," December, 1913, January and February, 1914. 
(Brussels : Etablissements Emile Bruylant.) Pp.226. Fr.7.50. 

Commutation poles and compensating windings are now used 
so extensively that Mr. Rezelman' s work, dealing chiefly with 
forced commutation, is of great interest. Particular value 
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attaches to the work, as it is the result of the author's experi- | satisfactory forced commutation. The great wealth of detail, 
ence as chief designer of a large Belgian concern, so that there the oscillograms and the carefully drawn diagrams greatly add 
has been ample opportunity for the author's methods to be | to the value of the work, which should certainly be read by all 
Checked on all types of machines. those concerned with the electrical design of high-speed con- 

The work is divided into four sections, dealing respectively | tinuous-current machinery. . E. CLAYTON. 
with the reactance and its determination, straight-line commu- 


tation, the experimental application and circulating currents 
under the brushes. 


In dealing with commutation phenomena the number of ALTERNATING ELI xdi IVE FORCES IN 
factors to be taken into consideration is so great that it is not PARALLEL. 
surprising that the tendency still is to use empirical formulz 


rather than to attempt exact calculations. Such empirical 
formule prove quite satisfactory for all ordinary cases, but are 
apt to fail when conditions are abnormal. To take a case in 
point, the calculation of the reactance E.M.F. in the coils 
undergomg commutation. In many instances the method 
still employed is that first outlined by Hobart, and the con- 
stants given by him are taken without modification to suit the 
particular type of slot, &c., employed. For high-speed machines 
having forced compensation, as exact as possible a determina- 
tion of the reactance is essential in order that the correct 
strength of the commutation coils can be obtained, since at 
very high speeds a very close adjustment 1s necessary to obtain 
perfect conditions. We are glad, then, to note the importance 
Mr. Rezelman has given to the actual determination of the re- 
-actance. This part of the work follows the same lines as the 
articles on “Synchronous and Asynchronous Reactance ” 
which have appeared in THE ELECTRICIAN during recent years. 
Every detail is taken into account as far as is possible, and asa 
result the formule are undoubtedly long. Their length is, 
however, fully compensated by the close agreement between 
the calculated and observed results. 

A large number of oscillograms is given showing the flux 
-distribution in the air-gap under various conditions. In addi- 
tion the flux distribution has been determined by means of a 
bismuth spiral. The author has not dealt with the actual 
manner in which the current changes during commutation— 
on which subject a very elaborate work was published by Mr. 
Maudit some two years since—but has been concerned chiefly 
with the method of determining the ratio of the M.M.F. of the 
commutation poles to that of the armature for successful 
commutation. His experiments show that under perfect con- 
ditions the minimum value for this ratio corresponds almost 
exactly to the value calculated for straight line commutation, 
and is independent of the speed. The maximum value, how- 


THESUBDIVISION OF THE CURRENT WITH ALTERNATORS 
AND TRANSFORMERS. 


BY A. E. CLAYTON, B.SC. 


Summary.—The author points out that by the aid of the symbolic 
method due to Steinmetz problems connected with the parallel operation 
of sources of alternating currents can be solved as readily as similar 
problems connected with continuous currents. In the method given 
the equations deduced in their general terms would hold good for both 
continuous and alternating currents. The whole method is based upon 
sine functions, although if necessary with non-sinusoidal E.M.F.s each 
harmonic can be considered separately. In addition, in the case of 
alternators, it is based upon an equivalent reactance due to the combined 
effects of reaction and reactance. A method of obtaining a correct value 


for this equivalent reactance has been given by the author in THE 
ELECTRICIAN. 


Of recent years a large amount of attention has been given to 
problems connected with the parallel operation of alternating. 
current generators, but almost without exception the whole of the 
Papers published on the subject deal with hunting and similar 
problems. In the present Paper the author discusses the manner in 
which the current is shared between the machines. In “ Alternating- 
Current Phenomena " Steinmetz deals with the matter, employing 
the symbolic method, but his solutions are perhaps not very simple. 
The present author also uses the symbolie method, but he attacks the 
problem in a different manner from that employed by Steinmetz. 
The solutions obtained are remarkably simple; in fact, except for 
the use of the symbolic expression for impedance in the place of the 


symbol for resistance, the equaticns obtained might be those for 
cells working in parallel. 


Fio. 1. 

ever, depends entirely upon the speed and the nature of the a . 
brush, at high speeds rapidly approaching the minimum value, Let us first consider the case of a complex circuit arranged as in 
thus showing clearly the need for exact calculations of the 


Fig. 1, in which there are two harmonic pressures in parallel between 
. , ints À sistance and react i d in each 
reactance with high-speed machines. The reason for the the points A and B. Resistance and reactance are included i 


; ; ; : nc circuit. Using symbolic expressions, except where 
decrease in the maximum value of the ratio—commutation branch. of the circui g SY pis , P 

. n otherwise stated, we have— 
pole M.M.F. - armature M.M.F.—is found by the author in the 


Impedance Z,=R,+74,, 
contact voltage between the brush and the commutator. AER ZR, ux 
“ The greater sensitiveness of high-speed machines is thus ex- ; : 


Z—R-JN, 

plained quite simply by the contact voltage of the brushes, | here j—A/—l. Let E, REA I, be symbolic values of the pressure 
which then is compensated by a smaller over-excitation, in- | and current in branch 1; and E, and I, be the corresponding values 
versely proportional to the speed." in branch 2. The pressures E, and E, may be displaced through any 

In connection with this part of the work experiments upon | angle, but they have the same frequency. The total current in the 
the maximum and minimum values of the ratio—commu- | main impedance is then equal to the sum of the currents in the two 
tation pole M.M.F. --armature M.M.F.—for various armature , branches, 2.e.— 121,40 Gom ko o & SU) 
currents and at constant speed, would have been of great in- | The pressure drop due to the impedance in branch 1 is I,Z;, and the 
terest, and it is to be regretted that Mr. Rezelman was not able corresponding pressure drop in the main circuit is IZ; whence 
to include the results of such experiments. E,—L4Z, 41Z, 

The difficulties in calculation owing to the variation in the 


"(y . =1,2,+(1,+1,)Z i. Ade. el wie he ee e a (2) 
contact resistance of carbon brushes R different conditions Similarly— E-LZLAeLE.. Q8. (3) 
of current density, &c., are still with us, appartently, for in | Bvsdlringeutétons ©) and (Gi 
Mr. Rezelman’s final formula for the above-mentioned ratio, 


-— 


the brush contact resistance is taken as being constant! From 
the curves he gives—published by " Le Carbone "—this is 
justifiable for current densities up to 3 amperes per Square 
centimetre, beyond which he shows that the resistance varies 


_E,Z,—(E,+ E)Z 
E EZ. 205 2.) m 
_E,Z,—(E,—E,)Z 


2 ee Qi] 
* ZZ Z2 +23) 
inversely as the square root of the current density. P ISILaL- E;Z,- E; _ . (ii. 
Mr. Rezelman has not given us any startlingly new theory of = Bec ie m ica ui 


commutation, but he has given us the results of a verv careful 


Zee + Z+ Z) 
and elaborate investigation into the conditions necessary for 


MM 
* Abstract of an original communication published in the " Journal 
of the Institution of Electrical Engineers. 


md 
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The potential difference V between the ‘bus bars A and B becomes 
V—E,—I1,2,, 
and it is also = IZ, 
_ UEZ: + E,Z,) 
Z,Z,+2(Z,+Z,) 
LoOEZSEZ, 
2125/2 t (Z1 4 Z,) 
In the above it is to be noted that E, and E, are the values 
(symbolic) of the actual potential differences existing between the 
terminals of the sources of supply. In dealing with problems in 
connection with alternating-current machines in parallel it is 
customary to divide the machine current into two components, one 
the load component and the other the synchronizing current. 
We have for the current in branch 1— 


. (iv.) 


paco FAL 0 0, (EZE) S 
* ZZSZZ-Z) ZZ +Z. 


and for that in branch 2— 
EZ, (E, me E)Z 
ZZ; Z(Z, +Z,) ZZ, +Z(Z,+Z,) 
From the above two expressions it will be seen that the synchroniz- 


ing or circulating current— 
(E,—E,)Z 


' ZZ, t Z(Z, 4 Z4) 
|. E E: 
— Z,Zą/Z+ (Z, + Z3) 
and the load components are respectively— 


— 
— 


. (v.) 


4 DON CN and I,’ EO o A (vi.) 
m. aun e 5. (VL 
t ZZ ZZ, Z,) * ZZ ZZ, 


The total load current=I,’+I,’. From equations (i.) to (vi.) the 
symbolic expressions for the various currents, &c., are obtained ; 


/ x. 
LT I 
AL 


O O2 
Leading 


" . O5 
Power factor 


Fic. 2. 


these symbolic values give at once both the effective value and the 
correct phase relationship of the various terms. To illustrate the 
above method the author in the Paper works out two examples, one 
With pressures in phase but of different value, the other with equal 
pressures having a phase displacement. 
In order to show the effect of the nature of the load the following 

case has been worked out— 

E,—500; E,-500— 50j. 

Z,=Z,= 0-02 + 0:8). 
External impedance is constant and = 2-5 ohms, but the angle of lag 
varies from + 90° to — 907, i.e.— . 


Z= 2-5) lag of 90°, cos ¢=9, 
=1+42-2) cos $ — 0-4, 
—15423j cos ¢= 0-6, 
=2+ 1-5) cos $— 0-8, 

9.5 cos $= 1:0, 
= 2— 1-5) cos $— 0-8 leading, 
&c. 


The curves (Fig. 2) show the manner in which the currents, &c., 
depend upon the power factor of the load. It will be noted that the 
effective values of the currents in the two branches are widely 
different except at low power factors. The influence of the nature 


load current of 200 amperes the synchronizing watts are from 30 to: 
40 per cent. greater at zero power factor leading than at zero power 
factor lazg.nz. 

In order to check the above calculations a series of experiments 
was carried out by the author. In the first series of experiments 
100- volt 50-cycle mains were connected in parallel with the secondary 


lof a 1:1 transformer fed by the sam? myns, impedance being 


included in the circuit asis shown in Fig. 3. The mainimpedance was 
obtained from the readings of the ma'n ammeter. voltmeter and watt- 
moter. The impedances of the branches BC and DC were obtained 
by means of a voltmeter end an ammeter, and their resistances by 
similar means with continuous currents. The reactances in the 
paths BC and DC consisted of choking coils having iron cores, but the 
error due to om'tting the iron losses in the cores is insign'ficant. The: 
instruments used were ordinary switchboard instruments, and the 
agreement between the test figures cnd the calculated figures was 
exceedinglv good. 

In order to obtain a phase displacement between the pressures, a 
small choking coil was introduced in the primary circuit of the trans- 
former. This produced a secondary E.M.F. smaller than and dis- 
placed from the potent'al difference between the mains. To obtain 
the value of the phase displace mont, readings of the pressures E p E, 
and E,—E,, were obtained, and the triangle of voltages was con- 
structed. The difference between the observed and the calculated 
figures is insignificant. In the second series of experiments a double- 
current generator with six slip-rings for one-, two-, or three-phase 
current was used. 

With alternating-current generators we have to deal with the 
magnetizing effects of the armature currents as well as with the true 
armature self-inducticn. It has been shown elsewhere that the etfect 
of armature reaction is equivalent to an added reactance, so that the 
whole effect of the armature currents may be regarded as due to an 
equivalent impedance. The equivalent reactance, however, is not 
constant, but depends upon the degree of saturation of the magnetic ` 
circuit. With no saturation the equivalent coefficient of self.. 


Fic. 3. 


inducticn = L, + L,', where L, is the real coefficient of self-induction,. 
and L,’ is the coefficient of self-induction which is equivalent to the 
armature reaction. The author has shown elsewhere* that the 
effect of saturation is to dim‘nish the effect of the armature reaction 
according to the saturation constant. This saturation constant S is 

actual slope of characteristic 


the ratio --——- —-. The effect of armature 
. initial slope of characteristic 
reaction is thus equivalent to a self-inducticn of L,=SL,’. The 
value here taken for the alternator reactance is therefore the equiva- 
lent value, Le, 27f(L,+SL,’). With alternators the phase disp'ace- 
ment of the E.M.F.s is not fixed, but deponds upon the load 
characteristics of the two engines; a method of calculating this dis- 
placement is given later. For alternators in parallel the same 
formule can be used as those which have already been deduced, 
provided that we take for Z, and Z, (the internal imp2danzes) the 
equivalent values as obtained above. The deductions already made 
for the general case of alternating E.M.F.s in parallel therefore hold 
good for alternators, within the normal working limits. "The case of 
equally excited machines and also that of sim. lar machines are of 
particular interest and are dealt with in detail in the Paper. 

In actual pzactice alternators do not work with a fixed mechanical 
phase displacement. With two machines working in parallel the 
manner in which they share the load (watt component) depends 
entirely upon the engine characteristics. The mechanical displace- 
ment between the machines adjusts itself automatically so that each 
engine has to deal with its proper load. The wattless component of 
the main current is shared by the machines according to their relative 
excitations, the machine with the larger excitation contributing the 
greater part of the wattless current. It is necessary then to be able 
to calculate the phase displacement between the machines. From 
the engine sp2ed-output characteristics the manner in which the two 
O*A E. Clayton. A method for determining the total equivalent. 
reactance of an alternator winding, and the calculation of the voltage 


of the load upon the synchronizing watts is clearly shown. For a yegulation, Evectrician, Vol. LXXILL, p. 90, April 24, 1914. 
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machines divide the load can be determined with fair accuracy (see 
Fig. 4). Hence we know also to a close approximation the ratio 
W,/W, of the watt outputs of the alternators. We have already 
obtained expressions for the values of the various currents ; from these 
expressions we can obtain the values of the power developed by the 
two machines, from which we find for machines similarly excited— 
Phase displacement a 
R(W,X,—W,X,) 
(W,+ WR? - X? + X(X,X,)/(X, +X) 

Thus the angle of phase displacement between two elternators can 
readily be calculated provided that the engine characteristics and the 


equivalent reactances of the two windings are given. For three 
alternators in parallel we have— 
E,—1,2, c (I, + 1, € 132, 
E,—1,2; * (I4 15 132, 
Es 1,2, + (I, ns I, + I,)Z. 
Solving these equations we obtain— 
L- E12,2,- 2 (E4— E, + (EI — E)Z 
|o ZZ4Z2,2,0/Z -1/2,41/2,1/2,) ' 
and similar expressions for I, and I}. 
"The load component of the current I, 
cu E, m 
—2ZZ,0/Z 1/2, - 1/2, - 1/24) 
E, 


~ Zy + Z(¥,+ Yat Ya) Y, 


The synchronizing component of the current I, is obtained from— 


I E-E; — ——— 4 EE — 
"UC ZZQO/Z41/20: 912,12, Z2,0/Z + 1/2, + 1/2; + 1/24) 
D. E Oe 


T + Ze) + Z,Zo(1/Z+1/Zs) (Z2, + Z,Z,(1/Z + 1/Z,) 


and similar expressions for I,, and J,3. 


l E, 
The total current I— Z^ ZZ 41/Z, c MZ * UZY 


l QE: 


—OZü/Z41/Z;«1/Z,-1/Z, Z, 


The problem is thus completely solved £23 in the case of two machines 
in para.}>1, and similar deductions can be obtained from the equations. 


Fic. 4. 


Actually the value of the real induced E.M.F. will not be that 
obtained ‘from the vector diagram, since the armature reaction 
The value used in the vector diagram is the total 
E.M.F. induced on open circuit with the same excitation as on full 
In the vector diagram, Fig. 5, eL, is the true reactance of 
the winding, w Lg is that equivalent to the armature reaction. OE 
is the true induced E.M.F., OE' is the fictitious value and is equal to 
the open-circuit E.M.F. The total lag of the terminal pressure 
behind the machine vector is equal to the angle EOV, of which E/OE 
is due to the distorting effects of the armature reaction, and EOV is 
due to the true reactance of the winding. Let 0—angle E'OE, and 
take the reference vector in phase with the terminal pressure. Then 


reduces its value. 


load. 


the expression for the E.M.F. is given by— 
QE'— E,(cos 6+) sin 6), 
= E, cos 0 - Ej sin 6. 


Hence E, cos 64+ Ejj sin @=V+1,5 


The output of the machine = real part of I,V, t.e., of 


Zi 
pu R,?+X,? 


R,?+ X,°= X,? for all practical purposes, hence— 
E,Vsin@ R,V 

Woe aa t 

=- y, Tp 

The second term is exceedingly small, R,/X,? being of the'order of 


(E, cos 08— V). 


1/250 and E, cos 6 being nearly equal to V. Hence,to a close 
approximation— W.X 
sın 0 = ey. 
E,V 
Similarly for another machine feeding into the same ‘bus bars— 
W:X., 
in b= ——7 ., 
sin 6; E,V 
W,X, W.N, 
Hence sin 0,— sin 6,= EVO E,V' 


and for the small angles obtaining in practice— 
W,X, WX, 


— 0 —0,— ———— . 
a EY RY 
For equally excited machines— 
dq 0, = a 


E,V 
The value a is the phase displacement between the two machines. 
Expressed in this form the formula is perhaps more suitable for 
calculations than the one given earlier, for all cases when the bus bar 


potential difference is given. In the Appendix the two expressions 
are shown to be equivalent. 


o R 
Fia. 5. 

When dealing with the parallel operation of more than two 
alternators the caleulations are simplified by the fact that the 
potential difference between the ’bus bars can now be taken as known. 
Taking the reference vector in phase with V, we then have E, cos 6 
4- jE, sin 0— V - I,Z, ; and for the values of 6 obtaining in practice, 
neglecting the alternator resistance— 

E, - jE,0— V jl X,, 
i= E,0/ X, —j(E,— Vy/X,. 
I, W,/V—j(E,— V)/X,, 
since sin 6=W,X,/E,V. Of this the watt component is the ra! 
term W,/V, and the wattless component is (E,— V)/X,. 


whence 
whence 


Fia. 


As regards transformers in parallel, for convenience the author will 
first deal with the case in which the transformation ratio is unity. 
It is well known that such a transformer can be replaced by the 
equivalent circuit shown in Fig. 6. 

Let I,, be the magnetizing current of the transformer, 

Z,’ and Z,” be the primary and secondary leakage impedances, 
and Z» be the equivalent impedance on open circuit. 
Z,= the total leakage impedance=Z,’+Z,’. 
E-—(I,-102, +1,Z," + IZ, 
=1,,Z,' + I2, + Z,") + 14, 
=1),Z,'+1,Z,+1Z. 
Whence Bal 2/2221 «vaca ee ae 

Similarly for the second transformer working in parallel with the 
first — - 
E-Z LZ A ee ae aea 


t and I=1, +1, ux M . (3) 
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Solving these equations, we get— 
= (E1229 | (To2Zg" —1$,24,)2 ; 
De +Z(Z,+Z,) Z,Z,+2Z(Z,+Z,) 
p EIZ _ (leZ — ln2)004; 
? ZZ +Z(Zi+2Z:) Z,Z,+Z(Z,+2Z,) 
q- (Ez 1o21 Z:+ (E-- 1o23), 
Z2: + Z(Z, * Z4) 
In general‘the second terms in the expressions for I, and I, can be 
omitted, and we have— 


(E— 142,72; e > o œ (4) 


= Dl 22 Eh) 
PZ DALAL) Dest Ue, 4 Ze) 
For the secondary potential difference we have— 
V=E—[,,Z,’—1,2,. 


In the majority of cases the effect of the magnetizing current cen 


be neglected— 
a, EZ, ctm. Jo EA ; 
| ZZ) ° ZZZZZ) 
E(Z, + Z,) 
and = M sc Eod 
24,2, Z(Z, +22) 


i.e., the same expressions as for equally excited alternators in phase. 

"TheseVexpressions are sufficiently accurate for ordinary purposes. 
For more exact purposes the expressions (4) may be used. The 
terms I,, I,, and I, give the values of the secondary currents. To 
obtain the primary currents we have— primary current (1) = Ip + I}, 
primary current (2) « Is, + I,. 

- To cheek the above, experiments have been carried out on two 
Berry transformers, the primaries of wbich consisted of two windings 
in parallel. By using these two windings as primary and secondary 
respectively, a 1:1 transformer was obtained. The two trans- 
formers being similar, a reactance coil was introduced in the secondary 
circuit of one of them as shown in the diagram of connections (Fig. 3). 
The effect is obviously the same as increasing the secondary leakage. 
The actua! leakage between the two windings was very small and the 
transformers being worked at one-half the normal frequency the 


- 


c Ó ra v 


~v ^q 
o ae Oe 
- - ~st * 
-— - - ~ 
— —— 


- ræ d 
a = 


Dl -" e 
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CONVEYING PLANTS ON THE TRZYNIETZ IRON 
WORES OF THE AUSTRIAN MINING AND IRON 


WORKS COMPANY. 


The transport plants installed at Trzynietz Iron Works, belonging 
to the Austrian Mining & Iron Works Co., provide a most striking 
example how older works, labouring under most unfavourable con- 
ditions, can be thoroughly modernised, as far as the transport ques- 
tion is concerned, by the adoption of modern aerial tramway sys- 
‘ems—viz., wire ropeways and telphers. These appliances are 


Fic. 1.— VIEW SHOWING COKE BEING SHOVELLED INTO TELPHER Cars. 


worthy of special notice, because the conveyance of the raw material, 


products and residues are treated on the basis of a uniform system. 
The transport system at these works may be divided into three parts, 
and the first to be dealt with is 

The Conveyance of Coke from the Ovens to the Furnaces.—The 
solution of this problem entails peculiar difficulties, because the 
coke ovens are separated from the blast furnaces by the storage 


Fig. 2.—ViEW oF TELPHER CAR RUNNING OVEB RIVER WITH PnorECTING BRIDGE OVER THE Roap. 


reactance was so small as to te much less than the resistance. In , ground for ores and a number of buildings—namely, tie boiler 


order to obtain relatively large megnetizing currents the working | houses for the coke ovens and the smithy for the blast furnaces. It 


pressure was about 60 per cent. above the normal. The test figures 
are given in the Paper, and the results are in agreement with the 
calculated theoretical values. In the case where the secondary 
E.M.F.s are.not exactly equal, it is best to work in terms of the 
actual secondary E.M.F.s on open circuit, and reduce the primary 
impedances in terms of the secondaries in the usual manner. The 
difference in E.M.F. will give rise to a circulating current equal to 


(E,—E,)Z 
com which, for a transformer, where Z, ue Z: T small 
compared with Z, is practically constant and equal to ? z 2 The 
1+ 4 


equations for this case are the same as for two alternators in phase but 
with different excitations. 


was also important to avoid any re-handling of the coke or sub- 
mitting to any considerable fall into the furnace mouths. Under 


the circumstances, it was decided that a telpher combined with an - 


inclined section with. rope drive leading to the. charging platform 
would prove the most satisfactory system to adopt. This method 
has already been frequently employed for work of this class. The 
advantages which this system offers will be readily appreciated. 
Fig. 1 shows how the coke is shovelled into the telpher cars on the 
quenching stage. The workman on duty at this point starts the 
loaded cars by engaging a switch, whereupon the next empty car 
will move up to the loading point. The loaded cars run auto- 
matically on the suspended track, without the slightest supervision, 
round several curves between the buildings to the sorting lines, 
where they first pass over a weighing machine before taking up their 
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position behind the preceding car at a distance predetermined by the | been abandoned in favour of a travelling crane with an autometic grab 
block system. (Fig. 4). The crane runs round the receptacle on a frame, and is 

As soon as a coke charge is wanted a signal is given from above, | fitted with a trolley travelling at right angles to the running direc- 
and the man in charge of the traffic below engages the switch, so that | tion of the crane, as customary on workshop cranes, so that the 
the cars start in regular succession. On arrival at the inclined | automatic grab can command the whole basin. The slag is thrown 
into a hopper, from which it can be drawn off into the rop2way cars. 
The loaded cars run for a distance of about 1,300 ft., over a river 


section (Fig. 3) they couple automatically to the hauling rope and 
uncouple on reaching the top, where they proceed to the mouth of 
one of the two furnaces, predetermined by the position of the 
switch, and are discharged by tipping. The cars then return 
automatically to the coke ovens. The traffic is, of course, con- 
tinuous, and there is, therefore, no change in the travelling 
direction. Owing to the proximity of the storage ground for 


Fic. 3.— View oF INCLINED SECTION UP TO CHARGING PLATFORM. 


ores to the blast furnaces, there was not the same necessity for me- 
chanical transport, and the question has, therefore, been postponed 
for the present. It must not be understood from our previous 
remark that the telpher or electro-ropeway was here specially adapt- 
able on account of the unfavourable conditions, that this system is 
not suitable, or only in a lesser degree, for new and modern works, in 
which the point of arrival of the raw materials and the position of 
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Fic. 4.—ViEW OF ‘TRAVELLING CRANE FOR REMOVING SLAG. 
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Fic. 5.—VriEW oF CaAsTING HOTSE. 


and a protection bridge which spans a road (Fig. 2), before reaching 
the foot of the dump, where they pass on to an inclined bridge laid 
at the natural angle of repose of the material without detachment 
from the traction rope. This inclined bridge is composed of two 
lattice girders with strong cross bracings and centrally-fitted sus- 
pension rails. A return sheave is fitted at the top end round which 
the cars run automatically, whereby contact with a trigger releases 
the locking appliance of the bucket, and the slag is discharged on to 
the dump. As soon as the dump has reached a sufficient height to 
form a good foundation for the extremity of the bridge a new section 
is added and the return sheave pushed forward. The traffic on the 
line is only interrupted during this operation, as the additional 
length of rope can be made available by slackening a sheave pro- 
vided for this purpose. Such extensions are naturally more frequent 


Fic. 6.—View or Pia STORAGE GROUND. 


the storage grounds and workshops can be arranged to suit the | during the first few years, when the height of the discharge frame is 
requirements. The transport in small quantities also offers special | kept down, but the intervals will grow rapidly longer as time goes 0n. 
advantages when various classes of ores have to be smelted, because | The attendance on the line is restricted to one man at th? loading 
the simplest of means will be found to suffice for accurately and | station in the works, where the buckets are filled from the hopper and 
conveniently making the necessary mixtures. pushed to the coupling point. The total working expenses, including 
Loading, Removal and Piling the Blast Furnace Slag.—The slag is staff, attendance, current, upkeep and extensions to the inclined 
granulated and then thrown on to a dump by means of a ropeway, bridge amount to about 1d. to 2d. per 100 cubic ft. 
constructed on the Bleichert system. The elevators usually employed Loading Pig'lron.—Fig. 5 shows the casting house and Fig 6 
to raise the slag out of the water and transfer it to large bunkers have | the storage ground for [pig as a direct continuation of the 
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casting house, with the railway track running past one side. 
Here the most suitable means of transport was a telpher 
line. Fixed suspension lines are laid along the longitudinal sides 
of the narrow area, which must be covered. The casting 
house and thestorage ground are both spanned by a travelling 
bridge, the tracks of which overlap the fixed longitudinal tracks 
with tongued points, so that the cars can pass from the fixed line 
on to the movable one at any position of the bridge, and vice versa. 
'The result is that the winches of the telpher cars can lower and raise 
the buckets at any desired point. A patent automatic block system 
prevents any possibility of collisions between the cars. The lon- 
gitudinal line and the bridges form a complete circuit track, on 
which the cars run in one direction. The empty carrier is lowered 
from bridge I. in the casting house, and, after being exchanged for a 
loaded one, hoisted, whereupon the car will start and run to bridge II. 
which is located either over the storage ground or over the railway 
track. Here the bucket can be lowered, and the pig either dis- 
charged to stocks or loaded into railway trucks. If it is intended 
to load railway trucks from the stocks, bridge I. runs over the ground 
where the buckets are filled, and bridge IT. is stationed over the trucks 
standing on the railway track (Fig. 6). These plants are all con- 
structed on the system of Bleichert's Aerial Transporters (Ltd.), 
London. 


CORRESPONDENCE. 
; —$————— Í 
' ELECTRICAL ENGINEERS AND THE WAR. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sır: Through the Electrical Press I appeal to all qualified 
electrical engineers anxious to assist their country in the hour 
of need to co-operate with me in forming a committee to create 
an organisation which will be placcd at the disposal of the 
Government if required for duty. 

All grades of electrical engineers are coming forward to help, 
replies reaching me from all parts of the country with promises 
to assist in their respective districts. I hope others will come 
forward, as it is numbers that tell, and skilled men in our pro- 
fesson play an important part in war time. As soon as a 
sufficient number of signatures are fortheoming a committee 
will be formed and prompt action taken. 

In conclusion, I would state that it appears to me to be out- 
side the scope of our Institntion to take action, as the member- 
ship is very cosmopolitan.—I am, &c., 

91, Forest Drive West, 

Leytonstone, N.E. 

[As the Institution of Electrical Engineers is already taking 
action we feel that this matter is better left in the hands of that 
body than in those of a private individual. Provision can 
easily be made to deal with any question of nationality.—XEb. E. ] 


W. ELLERD-STYLES. 


INSTABILITY OF ELECTRIC CIRCUITS." 


BY C. P. STEINMETZ. 


Summary.—The author gives an outline of a theory and classification 
of instability in electric circuits, dividing the phenomena into three types. 
Transients resulting from the readjustment of the stored energy to 
changed circuit conditions, unstable electrical equilibrium and permanent 
instability resulting from a combination of circuit constante which cannot 
co-exist. In the original Paper numerous examples of each class are 
detailed and discussed. 


During the carlier days of electrical engineering practically all 
theoretical investigations were limited to circuits in stable or sta- 
tionary condition, and where phenomena of instability occurred, 
and made themselves felt as disturbances or troubles in electric 
circuits, they either remained not understood, or the theoretical 
study was limited to the specific phenomenon, as in the cases of light- 
ning, dropping out of step of induction motors, hunting of synchro- 
nous machines, &c., or, as in the design of are lamps and arc lighting 
machinery, the opinion prevailed that theoretical calculations were 
Impossible, and that design by trial only, based on practical ex- 
perience, was feasible. The first class of unstable phenomena which 
was systematically investigated was the transients, and even to-day 
Xt i$ questionable whether a aystematie theoretical classification and 
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investigation of the conditions of instability in electric circuits is 
yet feasible. Only a preliminary classification and discussion of such 
phenomena will be attempted in the following. Three main types of 
instability in electric systems may be distinguished : (1) The tran- 
sients of readjustment to changed circuit conditions; (2) unstable 
electrical equilibrium—that is, the condition in which the effect of a 
cause increases the cause ; (3) permanent instability resulting from 
a combination of circuit constants which cannot co-exist. 


Transient.—Transients are the phenomena which occur at the 
change of circuit conditions, when current, voltage, &c., readjust 
themselves from the values corresponding to the previous condition 
to the values corresponding to the new condition of the cricuit. The 
characteristic of transients is, as implied in the term, that they are 
of limited, and usually of very short duration, intervening between 
two periods of stable conditions Considerable theoretical work 
has been done, morc or less systematically, on transients, and a great 
mass of information is thus available in the literature. However, 
to some extent, the transients of our theoretical literature are still 
those of the *' phantom circuit”; that is, a circuit in which the 
constants n, L, C, g, are assumed as constant, The effect of the 
variation of constants, as found more or less in actual circuits— 
viz., the change of L with the current in circuits containing iron ; the 
change of C and g with the voltage (corona, &c.) ; the change of r and 
g with the frequency, &c., has been studied to a limited extent only, 
and in specific cases. In the application of the theory of transients | 
to actual electric circuits, considerable judgment is thus often 
necessary to allow and correct for these * secondary " phenomena 
which are not included in the theoretical equations Especially 
deficient is our knowledge of the conditions under which the attenua- 
tion constant of a transient becomes zero or negative, and the 
transient thereby becomes permanent, or becomes a cumulative 
surge, and the phenomenon thereby is taken out of group one and 
falls under group three or group two of unstable systems. 


Unstable Electrical Equilibrium.—1f the effect brought about by a 
cause is such as to oppose or reduce the cause, the effect must limit 
itself and stability be finally reached. If, however, the effect brought 
about by a cause increases the cause, the effect continues with 
increasing intensity—that is, instability results. This applies not 
to electrical phenomena alone, but equally to all other phenomena. 
Such instability is usually the result of the svstem—that is, the 
combination of elements—but is not inherent in any of the elements. 
Probably the most important case of unstable electrical equilibrium 
is afforded by circuits containing an are. It is the determining 
feature in the design of are lamps, circuits and machinery, and is 
possibly responsible for more disturbances in electric circuits than 
any other phenomenon, On a constant-current. circuit the are at 
atmospheric pressure is stable. Inversely, with the mercury arc in à 
vacuum, as the quartz lamp, instability may appear under certain 
conditions on a constant-current circuit, as the result of the relation 
of temperature and voltage. Increasing temperature increases the 
vapour pressure, and with it the voltage, and thus, on constant cur- 
rent, the power consumed by the vacuum arc. Increasing power 
consumption, however, increase the temperature, and thereby the 
voltage, and so on, and if the rate of temperature rise, due to in- 
creasing voltage, is greater than the rate of voltage rise due to 
increasing temperature, instability results, and the are runs away ; 
otherwise it is stable. Similar phenomena, as shown by the are, are 
exhibited by some solid conductors, which, in a certain temperature 
range, have a very high temperature cocfficient— so-called '" pyro- 
electrolytes.” The Nernst lamp glower is such a pyro-electrolvte, 
and its operating current is on the unstable branch of the charac- 
teristic, therefore a steadying resistance or reactance is required, 
just as with an are on constant voltage supply. 

Permanent Instahility.—lf the constants of an electric circuit, 
as resistance, inductance, cipacitv, disruptive strength, impressed 
voltage, &c.,, have values which cannot co-exist, the circuit is un- 
stable, and remains so as long as these constants remain unchanged. 
Such instability usually leads to phenomena which are more or less 
periodic or intermittent. The most interesting class in this group 
of unstable electric systems is the oscillations resulting sometimes 
from a change of circuit conditions (switching, change of load, &c.) 
Which continue indefinitely with constant intensity, or which steadily 
increase in intensity, and may thus be called permanent and cumu- 
lative surges, hunting, &c. They may be considered as transients 
in which the attenuation constant is zero or negative. In the 
transient resulting from & change of circuit conditions, the energy 
which represents the difference of stored energy of the circuit before 
and after the change of cireuit conditions is dissipated by the energy 
loss in the circuit. As energy losses always occur, the intensit yofa 
true transient thus must always be a maximum at the beginning and 
steadily decrease to zero or to a permanent condition. An oscilla- 
tion of constant intensity or of increasing intensity thus is possible 


k 


116 


only by an energy supply to the oscillatinz system brought about 
by the oscillation. If this energy supply is equal to the energy dis- 
sipation, constancy of the phenomenon results. If the energy supply 
is greater than the energy dissipation, the oscillation is cumulative, 
and steadily increases until self-destruction of the system results, or 
the increasing energy loss becomes equal to the energy supply, and 
& stationary condition of oscillation results. The mechanism of 
this energy supply to an oscillating system from a source of energy 
differing in frequency from that of the oscillaton, is still practically 
unknown, and very little investigating work has been done to clear 
up the phenomenon. It is not even generally understood that the 
phenomenon of a permanent or cumulative line surge involves an 


that of the oscillation. 
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and with it the increase of speed, stops. But the speed ls higher than . 
in the beginning, that is, is above synchronism, and the rotor con- 


tinues to run ahead, the torque continues to decrease, is now below 
that required by the load, and the latter thus exerts a retarding force, 
decreases the speed and brings it back to synchronism. But when 


synchronous speed is reached again the rotor is ahead of its proper - 
position, and thus cannot carry its load, and it begins to slow down - 


until it is brought back into its proper position. At this position, 


however, the speed is now below synchronism, and the rotor thus 


continue: to drop back, and the motor torque increases beyond the 


load, thereby accelerates again to synchronous speed, &c., and in | 


this manner conditions of synchronous speed, with the rotor position 


energy supply, or energy transformation, of a frequency equal to, behind or ahead of the position corresponding to the load, alternate 


Possibly the oldest and best known instance | with conditions of proper relative position of the rotor, but below 


of such cumulative oscillations is the hunting of synchronous | or above synchronous speed; that is, an oscillation results which 


machines. Cumulative oscillations between electromagnetic and í usually dies down at a rate depending on the en2rgy losses resulting 


electrostatic energy have been observed by their destructive effects | from the oscillation. As seen, the characteristic of the synchronous 


in high-voltage electric circuits on transformera and other apparatus, 
and have been, in a number of instances where their frequency was 
sufficiently low, recorded by the oscillograph. They, obviously, 
are the most dangerous phenomena in high-voltage electric circuits. 
Rolatively little exact knowledge exists of their origin. Usually, 
if not always, an arc somewhere in the system is instrumental in the 
energy supply which maintains the oscillation. In some instances, 
as in wireless telegraphy, they have found industrial application. A 
systematic theoretical investigation of these cumulative electrical 
oscillations probably is one of the most important problems before 
the electrical engineer to-day. 

"The general nature of these permanent and cumulative oscilla- 
tions and their origin by oscillating energy supply, from the transient 
of a change of circuit condition, is best illustrated by the instance of 
the hunting of synchronous machines, and this may, therefore, be 
investigated. somewhat more in detail. Practically all theoretical 
study of the hunting of synchronous machines has been limited to 
the calculation of the frequency of the transient oscillation of the 
synchronous machine at a change of load, frequency or voltage, at 
synchronising, &c. However, this transient oscillation is harmless, 
and becomes dangerous only if the oscillation ceases to be transient, 
but becomes permanent and cumulative ; and thus the most impor- 
tant problem in the study of hunting is the determination of the 
cause which converts the transient oscillation into a cumulative one ; 
that is, the determination of the source of the energy, and the 


very little tendency to hunting obviously 
requires a knowledge of those characteristics 
of design which are instrumental in the 
energy transfer to the oscillating system, and 
thereby cause hunting, so as to avoid them 
and produce the greatest possible inherent ^ 
stability. 1f in an induction motor running 
loaded at constant speed the load is suddenly 
decreased, the torque of the motor being in 
oxcesss of the reduced load causes an accelera- 
tion and the speed increases. As in an 
induction motor the torque is a function of 
the speed, the increase of speed decreases the 
torque, and thereby decreases the increase of 
speed until that speed is reached at which 
the motor torque has dropped to equality 
with the load,'and thereupon acceleration and 
further increase of specd ceases, and the 
motor continues in operation at the constant 
highor specd. That is, the induction motor 
reacts on a decrease of load by an increase of 
specd, which is gradual and steady without 
any oscillation. If on a synchronous [motor 
running loaded the load is suddenly de- 
creascd the beginning of the phenomenon 
is the same as in the induction motor ; 
the excess of motor torque causes an accel- 
eration—that is, an increase of speed. 
However, in the synchronous motor the 
torque is not a function of the speed, but in à Stable condition 
the speed must always be the same, synchronism, and the torque 
is a function of the relative position of the rotor to the im- 
pressed frequency. The increase of speed due to the excess torque 
resulting from the decreased load causes the rotor to run ahead of its 
previous relative position, and thereby decreases the torque until 
by means of increased speed the motor has run ahead from the 
relative position corresponding to the previous load, to the rclative 
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machine is that readjustment to a change of load requires a change of 
relative position of the rotor with regard to the impressed frequency 
without any change of speed, while a change of relative position can 
be accomplished only by a change of speed, and this results in an 
over-reaching in position and in speed; that is, in an oscillation, 
due to the energy losses caused by the oscillation, the success:ve 
swings decrease in amplitude, and the oscillation dies down. lf, 
however, the torque which brings the rotor back from the position 
ahead or behind its normal position corresponding to the changed 
load (excess or deficiency of motor torque and of the torque required 
by the load) is greater than. the torque which opposes the deviation 
of the rotor from its normal position, each swing tends to exceed the 
precedinz one in amplitude, and if the energy losses are insufficient, 


the oscillation thus increases in amplitude and becomes cumulative ; 
that is, hunting. 


LARGE CAPACITY PIG IRON MIXERS WITH ELECTRIC 
DRIVE. 


[CoMMUNICATED.] 


X Tho development of the pig-iron mixer or storage vessel for use 
between a blast furnace and converter is an interesting study. The 


ee the | usual form of tilting mixer of the shape of the Bessemer converter 
mechanism of its transfer to the oscillating system. To design | was a type most usually in favour in the earlier years and the par- 
synchronous machines so as to have no or 


LanaE Capacity Pia Iron MIXER. 


tiality for metallurgists was so great for this form that even with 
mixera up to 300 tons and more the mixers were of this type It 
can fairly be said, however, that for containing large masses of iron 
the Bessemer type was rather unsuitable, as it only allows one point 
of support. The converter form has the advantage from the i 
lurgical point of view that it offers a comparatively large surface 0 
iron bath and a favourable effect to desulphurisation, as well as essy 


i | inspection and great durability of maspnry, so that even af the prè- 
position corresponding to the decreased load. ‘Then the acceleration, | 


sent day the converter form of mixer is in operation, A growimé 


Bt cune D^ 
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need, however, for mixers of larger capacities. brought about the 
adoptioa of other forms with various points of support and greater 
mobility, and some years ago the Berlin Anhaltische Maschinenbau 
Action-Gesellschaft of Koln-Bayenthal, introduced a cylindrical 
type with evenly distributed roller bearings, and this has proved to 
be very useful in cases where large quantities of pig iron have to be 
It has been found possible to construct this type up to a 
capacity of 1,200 tons of liquid pig iron, and the illustration shows an 
installation of three such pig-iron mixers, having a total capacity 
of 3,600 tons, with arrangements for heating by coke oven gas and 
waste gas with Cowper blast for the Gewerkschaft Deutsche Kaiser, 


stored. 


at Bruckhausen on the Rhine. , 


It will be seen that the constructive details of the cylindrical type 
In the first 


mixers of this tvpe constructed fixed rolls swinging in frames were 
used, but in the heavier mixers roller bearings are used in order to 


of mixer lend themselves to simplicity and strength. 


avoid all sliding friction. 


An interesting feature about both these installations is that the 
The operation of these 
mixers, formerly done exclusively by hydraulic power, has become 
the province of electricity following on the electrification of smelting 
works, and the drive is effected by means of screw spindles engaging 
directly or indirectly by means of a driving bar, toegther with spur or 
worm gearing. The scruples against and aversion to such electric drives 
which still existed a few years ago in the minds of many metal- 
lurgists have completely disappeared now, owing to the absolutely 
safe working and easy and sure manipulation which has been proved 
to be effected by the numerous plants erected on this principle by 
It may, therefore, be claimed that in the case 
of one of the largest installations of mixer plants ever made (see 
illustration), electric drive has proved a triumphant success, 
and affords another illustration of the undoubted advantages in 
commercial operations which the installation of electric power 


drive is by means of electric motive power. 


the firm mentioned. 


affords to an industrial firm. 


EDUCATIONAL NOTES. 


University of Sheffleld.—In the Faculty of Applied Science, which 
comprises the department of enginecring, metallurgy and coal 
mining, there are complete courses of instruction extending over 
three years. These courses prepare for the Degree of Bachelor of 
Engineering (B.Eng.) or the Degree of Bachelor of Metallurgy 
(B.Met.) of the University. The technical laboratory courses com- 
menco on Sept. 21 and the lecture courses on Oct. 7. Prospectus, 
giving further particulars with details, may be obtained from the 
Registrar, Mr. W. M. Gibbons. 

East London College (University of London).—At this College 
special facilities are provided for research work in electrical engi- 
neering. 

The courses of instruction prepare for the degrees of the University of 
London, and special facilities are given for research in electrical engineer- 
ing. Calendar from the Assistant Tutor. 

Armstrong College, University of Durham.—At this College there 
are full courses of instruction in mechanical, marine, civil and elec- 
trical engineering, naval architecture, mining, metallurgy, pure 
science, arts and commerce, &c. ‘hore are good facilities for ex- 
perimental and research work. The new session commences on 
Sept. 28. Full particulars may be obtained from the secretary, 
Mr. F. H. Pruen, M.A., Armstrong College, Newcastle-on-Tyne. 

Heriot-Watt College, Edinburgh.—At this College theoretical and 


practical training is provided for mechanical, electrical and mining 


engineers, technical chemists, brewers and distillers. There are 


complete courses of instruction extending over four years for students 
studying for the Fellowship of the Institute of Chemistry. An 
entrance bursary of £25 per annum is offered for competition on 
Sept. 29. Further particulars from the clerk, Mr. Peter Macnaughton, 
S.S.C., Heriot Trust Offices, 20, York-place, Edinburgh. 


Northampton Polytechnic Institute, St. John-street, London, E.C.— 
In the Engineering Day College at this Institute full-day courses in 
the theory and practice of civil, mechanical and electrical engineering 
will commence on Sept. 28th. 

The civil and mechanical engineering courses ínclude specialisation in 
automobile and aeronautical engineering and those in electrical engineer- 
ing include specialisation in radiotelegraphy. Entrance examination 
on Sept. 23 and 24. The courses, which extend over four years and 
include periods in workshops, prepare for the degree of B.Sc. in Engi- 
neering of the University of London. Three entrance scholarships of 
the value of £52 each will be offered for competition in September. _ 
` Full and part time courses in technical optics are also given in specially 
equipped laboratories and lecture rooms. An Aitchison scholarship 
(value £30) will be offered at the entrance exauiinatioil Particulars a4 
to fees, &c., can be obtained at the Institute, 
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| total of 15,000 lines for the Metropolitan district. 


E 
ooo Tas 


- Royal Technical College, Glasgow.—The session 1914-15 bezins on 
Sept. 23. "The diploma of the college is granted in the departments 
of civil, mechanical and electrical engineering, mining, naval archi- 
tecture, chemistry, metallurgy, building and textile manufacture. 
The diploma course extends over three or four sessions and the 
average fee per session is) £12. 12s. The college is affiliated to the 
University of Glasgow and the degrees of the University in engineer: 
ing are open to its students. Full courses are also provided in the | 
schools of navigation and wireless telegraphy. Calendar (by post 
1s. 4d.) and prospectuses (free) from the Director. 


Municipal School of Technology, Manchester. —We have received a 
prospectus of university courses for the session 1914.15. Prof. 
Miles Walker is head of the electrical engineering department. of 
the school. Electrical engineering as a profession still offers, not- 
withstanding the large number of graduates turned out by engineer- 
ing collezes, excellent openings to young inen who have the right kind 
of ability and training. l 

On the practical side the manufacturer values an apprentice who can 
take his place at once on " dynamo test " and earn money without making 
mistakes about '' the constant of the instrument," On the theoretical 
side, he values the young designer who not only can apply his mathematics 
to the problem in hand and get a correct result, but who has a knowledge 
of shop processes and costs and the importance of standardization. © The | 
Manchester School of Technology is well qualified to turn out the right . 
kind of men ; it is situated in the heart of the manufacturing district, and 
is in close touch with the electrical firms of its neighbourhood. Members | 
of the staff of these firms take part in the teaching, lectures being given | 
in such general subjects as ‘‘ Works Management," " Costing,” &c., of in ` 
more specialised subjects such as '' The Calculation of Electric Winding > 
Engines," '' Switchgear,” &c. During the summer months these firms 
take the students for a Vacation course, and are enabled to judge of their - 
quality before they enrol them for a two years’ apprenticeship course 
after the conclusion of their college work. One advantage of this close. - 
contact with the manufacturer is that the subjects chosen by students for 
research during their fourth year have a direct bearing upon living. 
problems, and where heavy machinery is necessary for the work it is 
sometimes possible for the student to carry out his experiments at the 
factory itself. Incidentally, the manufacturer obtains the use of expen- 
sive scientific apparatus which is not ordinarily found in a works equip-. 
ment. The demand on the part of manüfacturers for mon trained at the 
Manchester School of Technology at present exceeds the supply. 


City and Guilds Technical College, Finsbury.—In this. 
college full day courses of instruction are provided in mechanical, 
civil and electrica] engineering, and industrial and technical chemistry. 

The training is adapted to the needs of various students, including: 
students from secondary schools above the age of 15, and young men who 
having previously served a pupilage or apprenticeship in works, desire 
to obtain a more systematic training in engineering and chemical science, 
There sre well equipped laboratories and workshops for practical work. 
The next entrance examination will be held on Sept. 22. ‘The programme 
oí the college can be obtained from the Registrar. 


City and Guilds of London Institute.—The programme for the 
session 1914-15 has been recently published (price 9d. net, postage 
extra), and contains the regulations for the registration, conduct and 
inspection of classes and examination of caudidates in technological 
subjects and for the award of teachers’ certificates in manual train-- 
ing and domestic subjects. 


Da 


Automatic Telephones in AusStralia.—The Post Office 
department of Australia, which is charged with the adminis- 
tration of the entire telephone system of the Commonwealth, 
has just ordered 10,200 lines of automatic telephone equip- 
ment from Automatic Telephones (Australasia) (Ltd.). Ac- 
cording to the * Telephone Engineer, this apparatus is to be 
installed in eight exchanges of the Sydney district. These 
exchanges will have a total ultimate capacity of 27,000 lines, 
The first automatic exchange installed in Australia was af 
Geelong with 1,100 lines, which was put into service in May, 
1912. The subscribers expressed themselves so pleased. with 
the automatic telephone, and the engineers in charge found it 
so well adapted to Australian conditions, that various other 
exchanges were ordered, among them being Perth, with 4.000 
lines, and Brighton with 1.500 lines. A short time avo the 
rehabilitation of the Sydney telephone system was under- 
taken, and automatic apparatus for three of the 29 exchanges 
operating in that area was ordered. These installations. 2.000. 
lines at Newtown, 1,700 lines at Glebe and 1,100 at Balmain, 
are now completed or in course of construction, and make à. 
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15,843 Cox, Lirovp & OsBorne. Elestromagaetic meins for operating a moveable 
member in a mechanism by a passing body. 

15.857 Birp. Wirele:s tele»raphy. | 

15,866 Precerutti. Process tor rendering solutions radio-active by the use of r.servoirs 
of radio-active glass and method for obtaining said rezervoirs.* 

15.868 B.T.-H. Co. (G.E. Co., US) Electric m et2-s. 

15,871 Sig«ENs Bros, & Co. (Siemens & Halske Akt.-G25., Carmany.) Interrupting 
devices for high-tension electric currents.* 

15,881 DEUTSCHE TELEPHOHWERKE G.M.B.H. Detector for eleztromaznetic waves. 
(24/1/14, Germany.)* 


15,891 DEscHERE. Luminous advertising apparatus, (3/7/13, U.S)* 


July 3. 1914. 
15.939 WitsoN & Harrow. Starting de. ices for electric motors. 
15.946 Cenes ErEcTRIC TRACTION & Bowen. Junctions for overhead trolley wires. 


15,958 Sıemens Bros. Dynamo Works & KiErFFER. Windings of dynamo-electric 
machines.” 


15.961 B.T.-H. Co. 
15967 J&L! v. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEwBURN, ELLIS & Pryor, Chartered Patent Agents, 
20 and 72, Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets after the title. 


1913 SPECIFICATIONS. 
13,820 BotrauLt. Electricalconnection devices for railway and like vehicles. (29/7/12.) 
15,875 ATELIERS DE CONSTRUCTIONS ELECTRIQUES DE CHARLEROI Soc. ANON. Arrange- 
ment for starting groups of electrical machines consisting of a synchronous 
machine and an asynchronous machine conr.ected in cascade with it. (21/3; 13.) 
15,928 Parsons & Bart. Synchronisation of clocks. 
16.198 HowsRAvF-GRAHAM,  Electrically-operated rotary constant speed device. 
16,2257 Ricaux. Electric miner's lamp with fire-damp indicator. - f ; „July ^t 
16,298 SicNAL Ges. Receivers for submarine sound signals. (29/7/12) 15.983 Stevenson. Railway cignalling. ; 
16,380 C. Lorenz Axt. Ges. Adjustine and supporting means for the stretched threads | 16.007 Knicut & Cterk. Incandescent electric larr.ps. TN 
of electric measuring and indicating apparatus. (20/6/13.) 16.027 Micanite & INSULATORS Co. & ALLAN. Insulation of dynamo-elestric machinery. 


16,538 SIEMENS & HALSKE Akt. Ges. Automatic and semi-automatic telephone systems. July 6, 1914. 
17,453 lance? Bees ccoking and heatine apparatus 16.045 Tucker. Electric switches. 1 
17.598 SIEMENS SCHUCKERTWERKE Ges. Control of alternating-current motors. (2;/8/12.) PODOS S HOTT E GEN J Manulacture ob eessoces 


* 
18,673 Siemens Bros. & Co. (Siemens & Halske Akt. Ges.) Arrany:ments fcr ex- 16.068 des 
citing Rontzen-ray tub?s. ; j 


Relates to a means for obtaining an instantaneous radiograph in which for the ex- 16,000 AE B DIT BONUS "P LERIOT. Control systems and devices for 
pesure the secondary voltage of a transformer energised by alternating currents is 16.087 SroTHERT & Pitt (LTD.) & FRANKLIN 
ne m ue Ronteen-ray se for approximately the duration of a tingle period 16093 Scorr. Electric motors or dynamos 
or less of the alternating current, : . ed : oe : e " : 

22222 Lewis. Manufacture of electrodes for electric arc lamps. (2/7/13.) 16,094 BIA ORE: Electric light dimming device for use with electrical prenayment 

,2 ULLEP. agnetic motor. ode na " 

23,698 Kouyoumjian. Dynamo-electric machines for use on motor vehicles (19/7 /13.) 16101 cmo E eis [icr acu bees ce: ihe ie eee 

saad EE. Rocker arms and trush-holders for use on electrical motors and gene | 16102 OrpHam. Cleaning out the cells of electric storage batteries and the like. 
rators. : ; ; ee 

24,899 Miri M a of electric snap-action switch. (Divided application on 16:126 S A E E, Boe Celui e r soldering of Min Opes 
ALAS. July 18. 3 ; . 

25,668 Duiven. Apparatus for the preparation of electric baths. (13/11/12.) . July 7, 1914. 

25,774 WESTERN ELECTRIC Co. (Woodward, acting for Western Electric Co.) Method | 16,149 SuirH & Loacn. Electric lamps. 


and apparatus for electric code impulse signalling systems. 16.172 CowrER-CoLES 
27,354 HOLLISTER. 


. Recovery of copper from weak copper sulphate solutions. 
Rezulation of dynamo-electric generators. (Divided application on | 16,173 Cowrer-CoLes. Treatment of ores containing iron and copper. 

28,748.12. Dec. 13.) 16.174 CowPrER-CorBs. Manufacture of metallic strips and ribbons by electrolytic means 
27,365 Sıemens & Halske Axt. Ggs. & HurH. Manufacture of anodes of massive | 16.175 CowrEn-CorEs. Electro deposition of alloys. 

Manganese peroxide. (Addition to 605,09.) | 16.176 Cowrer-Corgs. Process for coating metal plates and the like. 
27,679 GRAHAM. Telephonic instrumemnts, 16.178 CowPER-CorEs. Recovery of copper, gold. silver and iron from sulphide ores. 
28,950 PauL. Magnetic balances. 16,203 e a contact electric incandescent lamp floats or foctlights. (15 7/13, 

rance. 

373 Von Hentze. Electric apparatus for heating liquids. 16.206 CuarLiN. Automatic control of railway trains. 
1,641 Western EiBcrRIC Co. (Woodward, ine ler Western Electric Co.) Autc- | 19214 Gouto. Electrical lighting power installations and plants. 


ia tie switches (or tse in telephone exchange sys fems. 16,234 HuLTMAN,. Automatic selector switches, (11/7/13, Germany.)® 
2,023 ScHULER & ScHULER. Transportable military telephone. July 8, 1914. 
Electric furnaces. 


2.075 Western ELectric Co. (Woodward, acting for We:tern Electric Co.) Common | 16,263 Dixon. 


battery telephone systems. 16,272 Berry. (Edear Strover, Transvaal.) Tramcar trolley heads. 


2693 WesrERN Exectric Co. (Woodward, acting for Western Electric Co.) Auto- | 16,287 RicHARDs. Supporting overhead trolley wires for electric railways, tramways, 
matic switches for telephone systems. and the like. 


3.232 THOMPSON. (Goldschmidt.) Frequency transformers. . f 16.308 Newton. (Arthur Rembrandt Mosler, U.S.) Spark plugs.® 
3,649 IGRANIC ELectRIC Co. (Cutler Hammer Mfg. Co.) Electric switches. 16,315 Burt. Electrical device for controlling race-starting barriers. 


5,281 Dwyer. Wireless oscillator. 16,316 SIEMENS & HALSKE Akt.-Ges. Telephone installations, (Addition to 28.751112. 
6,418 ALLEGEMEINE ELEKTRICITATS GE3. Electric condensers. (14/3/13.) 25; 3/13, Germany.)* 
Relates to a condenser havine layers continuously wound to form a spiral body, * 16,318 Manoney. Circuit interrupters. (11/8/13, U.S.)* 
the conducting plates consisting of strips with rounded edges and of a thickness | 16.319 Hatt & Ritey. Controlsystems for electric motors, (9/7/13, U.S)* 
determined by the working voltage. 


, 16,327 B.T.-H. Co. (G.E, Co., U.S.) Electric circuit-controlling devices. 

8,975 ADLINGTON. Electric signalling devices for use with winding engines of collieries. | 16,328 HAMMOND, Jun, Systems for the control of moving bodies at a distarce by 
9,232 TuuM, Electrolytic apparatus. radiantenetey. (14/7/13, U.S.)* 

9,492 RovrH. Electric switches. 


16,340 Marks. (Siemens & Halske Akt.-Cez., Germany. Connecticns for te'ert«re 

Relates to a press button switch havine an internal stationary member carrying installations.* 
two terminals and an outer sliding member which forms a cover and carries abrilge- | 16,342, 16,313 MARKS. 
pieze adapted to place the terminals in connection with each other. 


(Aladar Pacz, U.S.) Metals and methods of manufacturiag the same. 
Electric lizhting ed of motor car and like vehicles, 


(Addition to 17,759/13. 21/7/13, 
Electric clock systems. 


Controlling electric motors. 


1914 SPECIFICATIONS. 


(International Quadruplex Co., U.S.)  Telegraphy.* 
July 9, 1914. 


- -5 XP EE ie OU 


APPLICATIONS FOR PATENTS, 


Note.—The undermentioned Applications (except those marked tł) ave not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open to inspection V2 months after the date attached to them, if they have not been published 

previously in the ordinary course. Names within parenthesis are those of communicators 
of inventions. When complete Specification accompanies application an asterisk is affixed, 


June 29, 1914. 
15,539 HoBHousE, SLINGO, Gunton, PowELL & KINGSTON, 


means of variable resistances. 
15,546 SiemMENS Bros. & Co., PETTIGREW & CHRISTIAN, 


Germany.) (Addition to 818/13.)* 

15,549 & 15,550 ALExANDER, (Union Switch & Signal Co., U.S.) 
apparatus.* : 

15,553 Errincton. Car switch-operating mechanisms. 


15.560 JUAN. Systemsor apparatus for the production and utilisation of electric currents. 


ross. Power transmission mechanism. ey 
BE Ses Maenetos. (Addition to 15.353/14. 4°10/13, Belgium.)* 
15,590 ALLGEMEINE ELEKTRICITATS-GES. & ALAND. 
(28,6,13, Germany.)* | 
15.585 Parsons. Dynamo-electric macFinery.* 
15.586 QuirELL & CocHLAN. Tramway rails. 
15,598 LAMB. Antiseptic protectors for telephones.® 
June 30, 1914. 
^2 BaTTtE. Electrolysis of metals. 
ag BRITISH INSULATED & HELsBY CABLES & WILSON. Electric meters, 


15.6017 Saping. Wire filaments for electric incandescent lamps and other electric rezis- 


tances. : 
15,632 BALLINGTON & Suaw. Sienalling and train-stopping apparatus. 
application on 5.807/14. March 7.)* 


operation of railway and like points or switches.* 
15,044 H. ARON ELEKTRICITATSZAHLERFABRIK G.M.n.H. Electric meters. 
Germany.)* MMC OC l 
15.676 Dory & BAJTAY. Electric iznition in internal-combustion engines.* 
15.681 Pierce. Apparatus fcr receiving or relaying electric signals. (5-8/13, U.S.)* 
. Electric couplings. 
pee July 1. 1914. 


15.705 FowrsR. Means for locking telephones. l , , 
15719 Davies. Electric snutter with protection against lightning and stray currents, 
15727 WuiTE & PAzsoNs. Intercommunication telephones. 
15.758 BELLAMY. Hich-tension electric ignition for internal-combustion eneines, 
ise Crorts & MACKENZIE. Elucidating electrical systems or circuits, 
15,788 B.T.-H. Co. (GE. Co., U.S) 
tilising thc same. 
A: qon ui 2494 

McKenzip & HOLLAND AY WOOD. heels for railway signalling appllances. 

pan TRAFFORD & HASELER. Arc lamps, PE 


l ; Method of energy supply 
and Control for waggons or trains of electric railways or similar contrivances by 


Selecting devices for telephone 
or other circuits. (Partly communicated by Siemens & Halske Akt.-Ges., 


Printing telezraph 


Connections for electric condensecs. 


(Divided 
15,042 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) Control or 


(22/12/13, 


Electrical vacuum discharge devices and methods 


16,363 Day. Electric lamp holders or other coupling memters. 

16380 GALLEeTTI. Receiving arrangements for wireless telegraphy. 

16,407 BAiLEv & FotLwongTHY. Plug contact for use in electro-plating. oe 

16.411 BETULANDER AUTOMATIC TELEPHONE Co., Bryant & Warp. Automatic tee 
phone systems. 

16418 STERLING TELEPHONE & ELECTRIC Co. (Telephon Fabrik Akt.-Ges. vorm. J. 
Berliner, Germany.) Relays and indicators.* 1 

16.424 STERLING TELEPHONR & ELECTRIC Co. & Bett. (Partly communicated by Tee 


phon Fabrik Akt.-Ges. vorm. J. Berliner, Germany.) Apparatus for calling 
attendants.* 


16,433 Lonpon. Electric heating apparatus. : "m 
16,436 ATELIERS DE CONSTRUCTIONS ELECTRIQUES DU Norb RT DE L'Est., Lubricating 
arrangements. (21/7/13. France.)* 


16,437 ATELIERS DE CONSTRUCTIONS ELECTRIQUES DU Norn BT pg L'Est. Aircom 
pres:ors. (21/7/13, France.)* 


July 10, 1914, 
16.471 EASTERN TELEGRAPH Co. & Davigs. Electric relays. — 
16,490 LEiGH & OsBoRNE. Obtaining high starting torques at low speeds frem etre 
motors and for retaining them over a wide range of spceds. 
16.507 TROTTER. Automatic transmitters for use in electric telegrapty. 
16.509 OtpHAM. Secondary batteries. 


16,528 B.T.-H. Co. (G.E.Co.,U.S) Pumps. 


July t1, 1914. € 

16,566 Foster, Grassy & LirTLE. Spark-plug tester and accumulator-terminal tef. 

16.575 RAiLING & GARRARD. Electrical relays. 

16.578 Jupp, FRASER & EASTERN TELEGRAPH Co, Electrolytic relays. oH 

16,583 OESTERREICHISCHE SIEMENS-SCHUCKERTWERKE & REGAL PATENTE n 
Electrically transmitting patterns and pictures in textile mzchires. (12.7. 
Austria.)* M 

16,590 Siemens Bros. Dynamo Works & Krerrer. Ccoling arrar.gemer,ts fcr cynat 
electric machinery, 

16,595 Bannuever. Electric alarms.* 

16.612 Sence. Electric hair brushes.* 


16,019 BETULANDER & PALMGREN, Selectors for automatic telephone cyztems,* 


July 13, 1914. ine {te 
16,683 Bastian. Electric glow lamps and methods of manufacturing and crerat = M 
same for illumination, heating and other purposes. (Divided appi«atin © 
28,935/13. Dec. 15.) l 
16.657 CUTHBERT. Signalling means with special reference to mines, 
16.658 Beco. Railway systems.* mE "e "DET 
16.659 ERFORSCHUNG DES ERDINNERN C.M.B.H. Transmission of electric waves I © 
interior of the earth. (11/7/13, Germany.)* rantinta: 
16,660 ERFORSCHUNG DES ERDINNERN G.m.B.H. Directly exciting a Marcon! antenn 
(11/7/13, Germany.)* . 3 ductors 
16,661 SIEMENS-SCHUCKERTWERKE G.m.3.H. Pulling off electrical overhead cen 
or contact wires, (Addition to 30.045/13. 12/7/13. Germany.) by etrié 
16,680 FRANK. Working a radiator heated by gaseous liquid or solid fuel, or by & 
current or steam.* 


16,696 Brain & Hopcson. Railway block telegraph signalling apparatus.® 
16,712 HucHEs & Cooper. Telephone systems.* 
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* BUSINESS AS USUAL.” 


The above phrase is usually rounded off with the expres- 
sion “ during alterations." After a week of war in Western 
Europe the electrical industry in this country can put up 
this notice over all its establishments. The suggestion 
may probably be applicd to all businesses within the United 
Kingdom. While the rccords of the past week do not 
entirely support this contention with regard to all classes 
of industrics at heme, they certainly do, as far as 
we are able to ascertain, in the electrical industry. 
From inquiries which we have made of the principal elec- 
trical manufacturing firms and supply houses there is no 
occasion for uneasiness, nor has there been any unwonted 
falling-off in trade. We pointcd out in our last issue that 
many firms which had dore a direct trade with the Conti- 
rcnt in electrical plant ard apparatus would be seriously 
affected, and would in most cases have to close down. Apart 
from these concerns, there appears to be a firm determina- 
tion to adopt our suggestion, and that of certain of our 
contemporaries, to “ carry on " under normal conditions es 
long as possible. Some electrical firms will be seriously 
inconvenienced by the absence of important members of 
their staffs and of numbers of workmen who have gone on 
active service. We hear, however, that the places of these 
men are being kept open, and that their wives, in the case 
of married men, are in the meantime being taken care of ; 
also that the management hope to arrange to provide for 
widows and orphans should the grim circumstances of wer 
require it. We hear that the minimum wage and staff re- 
ductions which are to be looked for in times of war have 
not so far in the electrical industry rearcd themselves in 
our midst, According to accounts from Tondon and pro- 
Vincial electricity undertakings, company and municipal, 
many of the staff, both electrical and mechanical, are called 


| 


out and not a few of the stations may, fora period, be undcr 
manned. Whether or no there will be anv serious loss in 
load through the closing of factories will not be ascertained 
for some weeks yet, but the probabilities are that loss of a 
customer in one district will be followed by a gain from 
factorics on overtime or new industries created by the war. 

So much for manufacturing and trade. Turning to the 
question of raw material, the home sources of c»rtain insu- 
lating materials are likely to be strained for a time, but the 
British porcelain firms have an opportunity of which they 
should avail themselves, for the competition from the 
Continent in their products has been keen, while the 
quality has been equal to, if not superior to, our own. The 
home accessories trade ought also to receive a fillip, though 
there should be no attempt to cut down to the former 
German prices. The British tumbler switch and ceiling 
rose have never bcen surpassed by the Continental article, 
and the makers of British accessories have steadily retused 
to supply any but a good quality line at a fair price; all 
such manufacturers will iecl, for a time at any rate, that they 
can keep their factories going on full time to supply the 
demand. The metal lamp makers are confident in their 
stocks also, and, judging by our business pages, are expressing 
themselves as equal to any demand which may be made upon 
them; there are, of course, several home factorics which 
can now turn out lamps in great quantities, and doubtk: s 
provision will be made for increased hands and plant to 
ensure production on an adequate scale. And all this 
activity scems to us to justify the fixing up of a notice in 
the window of every electrical concern in this country, 
“ Business as usual" In particular the contracting elemeri 
need feel no uneasiness that there will be any dearth oi 
supplies nor have anv doubts that the financial situation 
will generally favour the continuance of trading. 

In conclusion, we may say a word about our advertisers, 
A comparatively few firms have put a stop upon all displayed 
announcements, and a small number of our clients expressed 
the wish to suspend advertisements until further notic:. 
With this wish we had in every case complied, but we are 
gratified to find that their original decision to suspend hes 
not always b'en adhered to,and unless anything unforeseen 
occurs they will continue without interruption, We 


e 


aro, 01 
course, appreciative of the attitude of those who have no: 
found it necessary to disturb their advertising arran genni 
in any way, because their example has effectually check. d 
tho slight. tendency which we noticed last week to cance] 
advertisements; While this feeling of confidence remains 


in the industry we shall be enabled to“ carry on " as usual. 


F 
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PARLIAMENTARY INTELLIGENCE. 


Royal Assent.— l'hefollowing Acts of Parliament have received the 
oyal Assent: ‘Trade Marks, Expiring Laws Continuance, Patents and 
Designs, County and Borough Councils (Qualification), Coal Mines, 
Patents Designs and Trade Marks, Electric Lighting Orders Confirmation 
(No. 5), Glasgow Corporation Order Confirmation, Leeds Corporation, 
Manchester Corporation, London County Council (Tramways and. Im- 
provements), Gt. Northern Railway, Newcastle-upon-Tyne Corporation, 
Walsall. Corporation, Bristol Corporation (Tramways), Wimbledon 
Corporation, Glasgow (Tramways, Bridges, &c.), City of London Various 
Powers, Oxford and District Tramways, Weymouth and Meleombe Regis 
Corporation, Merchant Shipping (Convention), Bankruptcy, Deeds of 
Arrangement, York Corporation, She ftield Corporation. 


Patents and Designs (Temporary Rules) Bill.—On Monday this 
Bill passed through all its stages in the House of Lords. 


Plymouth Three Towns Amalgamation Scheme —Vhe Local 
Government. Board. Provisional Order Bill. for the amalgamation of 
Plymouth, Devonport and Stonehouse was passed by a Select. Com- 


mittee of the House of Lords last week. The Bill had already passed 
the House of Commons. 


—— 


Gillingham.— The Council have asked the L.G. Board to allow the 
loan for mains, services and sub-stations to be increased from £5,000 
to £7,500. 

Great Ouseburn.— The Rural Council have sanctioned the erection 
of overhead wires by York Corporation for the supply of electricity in 
Acomb and Poppleton. 


Hastings.—Last week the Council agreed to extend the clectric 
supply mains in certain streets, at a cost of £804, and to convert 19 
gas lamps on the line of route to electric lamps. 


Rhyl.— On Friday last the chairman of the Electricity Committee 
(Mr. T. D. Jones) started the new Diesel oil-engine generating set 
which has been installed at a cost of nearly £4,000. 


Rotherham.— The Council has received sanction to borrow £8,445 


for generating plant, &c., £7,768 for mains and £3,218 for converting 
plant and crane. 


Sheffield. —l'he Electric Supply Committee propose to extend the 
supply mains at a cost of £1,424. 

Mains are to be extended to supply current to Lodge Moor Hospital, 
provided a minimum revenue of £1,000 per annum is guaranteed for 
energy supplied to the existing buildings and the proposed extensions, 
which would entitle the hospital to 240,000 units of electricity for all 
purposes, any excess consumption to be charged at Id, per unit. Fora 
supply to existing buildings only, the minimum guarantee required would 
be £700 per annum, equivalent to 168,000 units, until such time as the 
additional buildings are connected, The Hospitals Committee have 
agreed to these terms. 

The salary of Mr. A. S. Frost, assistant stations superintendent in the 
Electric Supply department, is to be increased from £200 to £225 per 
annum as from Jan. 1, 1915, with further annual increments of £25 to 
£300 per annum. 


BUSINESS NOTICES. 


After Aug. 17 the London address of the Efandem Co. (Ltd.) will 
be Tennyson House, 159-165, Great Portlan d-street, W. Telegrams: 
Efandem London ; Telephone: Mayfair 4348 (two lines). 

Edward Hopper and Chas. Ernest Jobling (carrying on business 
as Edward Hopper & Partners), consulting engineers, & e., 56, Moor- 
eate-street, London, B.C., have dissolved partnership. 

Arc Lamp Carbons. -The Jandus Are Lamp & Electric Co. ask us 
to announce that thev hold very large stocks of arc lamp carbons, 
and are prepared to deliver to their customers, and for use only in 
Jandus lamps, sufficient carbons for six months! use, 

Some five vears ago the Jandus Co. commenced the manufacture of the 
special carbons used in the regenerative lamps, and the company hold a 


very large stock of raw materials, and anticipate being able to supply all 
requirements during the war. 


LIQUIDATIONS, &c. 


The British Economical Lamp Co. (Ltd.) is being wound up 
voluntarily for reconstruction, and Mr. H. E. Leigh, Windsor House, 
Kingsway, London, W.C., has been appointed liquidator. 

Claims against. W. J. Fryer & Co. (Ltd.) are to be sent by Sept. 7 
to Messrs. F. C. Harper and Ff. W. Davis, 27, Chancery-lane, London, 


W.C. 
ULOTTUU O I TTAINIC TUOTTO 
ELECTRICITY SUPPLY. 


T 
EXTENSIONS. 

Blackburn.— A special Committee is to consider and deal with the 

question of purchasing Jand at Whitebirk for erecting a new elec- 

tricity generating station. 


Southport.— The Council will erect a second refuse destructor at 
Crowlands in connection with the electricity works. 

The Electricity Committee are to work and manage the new destructor 
and to be supplied with all the refuse from Southport, Birkdale and Ains- 
dale, that from the two latter places to be conveyed to Crowlands by an 
electric motor. The Highways Committee will pay interest and sinking 
fund on capital expenditure not exceeding £6,000, and the Electricity 
Committee interest and sinking fund on all capital expenditure exceeding 
that figure. The Highways Committee will pay the Electricity Com- 
mittee the net cost of destroying all the Southport refuse at Crowlands on 
last year's basis. The Electricity Committee are also to supply the 
electric motor and to pay all cost of haulage of the refuse from Birkdale 
and Ainsdale depots to the new destructor ; and also to supply (free of 
cost) all current required for pumping the sewage at Ainsdale, The 
Highways Committee are to deliver all refuse at three depots and pay the 
wages of one man at each tipping platform, and to contribute to the cost 
of the electric main from Crowlands to Ainsdale. 


Torquay.— The Council have obtained sanction to a loan of £5,000 
for extensions of the electric supply mains, the period of repayment 
being 20 years. 

An inquiry will shortly be held into the Council's application for 


sanction to borrow (among other sums) £500 for the electrical illumination 
of the Princess Gardens. 


— 
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Turton.—The Council have applied for sanction to a loan of £600 
for cable extensions, &c. 
Bolton.— The streets committee have approved the plans of the 


Wolverhampton.—The Council are extending the mains in Rich- 
Laneashire Electric Power Co, for a sub-station at Hulton-lane Ends. 


mond-road and Merridale-grove, at a cost of £180. 

Burnley. —The Electricity Committee will lay a sub-feeder main 
betwen the Mitre Inn and Gannow Top at a cost of £540. 

Burton-on-Trent. -The Corporation are. recommended to instal 
a AS kw. British Westinghouse motor-generator at the gas works at a 
cost of £179. The eost of the wiring, &e will be about £260, 

A low-tension three-phase main will be laid from the new transformer 
sub-station at the new showrooms to give a supply of power to Messrs. 
Worthington’s eooperage in Station-strect. | 

Darlington.—A sub-station is to be erected in. Dodsworth-street, 
at an estimated cost of £100. 


GENERAL. 

Aeccrington.— There has been an interview between representatives 
of Haslingden and Accrington Councils with regard to the charges 
for the supply of electricity by the latter authority. 

Haslingden Committee asked for a reduction in the price of electric 
current in order to permit them to quote special terms for large con- 
sumers, but the Accrington representatives could not accede to the re 
quest. ‘The further consideration of the matter has been deferred. 

Accrington Council will extend the supply cable to Church Kirk, and à 
special committee is to consider and report on the question of supplying 
current to Great Harwood. 

Chobham (Surrey).—At the recent meeting of the Parish Council 
it was reported that the Woking Electric Supply Co. were applying fot 
powers to supply electricity in the village, and the Ascot Electricity 
& Gas Co. had intimated that they would be supplying the village with 
light under their existing powers, The members of the Council sat 
they would welcome the supply of electric light. As the Ascot com- 
pany had been granted the powers they would welcome a supply 
from that source provided it was laid on in a reasonable time; but 
failing this being done, the Council will support the Woking Electric 
Supply Co.'s application. 

Dover.— Revised terms have been agreed upon for the supply of 
electrical energy to the South Eastern & Chatham Railway for 
lighting and power supplies to the Marine station. T 

The agreement is for five years and the prices are: Lighting, up to 
50,000 units per annum (minimum 30,000 per annum), 33d. per unit; 


excess above 50,000 up to 100,000 units per annum, 2]d. ; upto 150,000 


Dublin.—On Tuesday the Standing Orders were suspended to 
enable the Corporation to take into consideration a letter from the 
City Treasurer, asking the Council to sanction an arrangement which 
he had made with the Bank of Ireland for the raising of £80,360, 
sanctioned by the L.G. Board, for the further development of the 
electricity undertaking. 

'The Lord Mayor said the Bank of Ireland were granting that ee 
loan at the fair rate, when all circumstances were considered, of 4} per 
cent., and the Corporation could, if offered better terms later, raise the 
money elsewhere to pay off the loan. 

The terms were unanimously approved of, 

Eastbourne.— Acting on the advice of the borough electrical 

c engineer (Mr. J. K- Brydges), the Council have agreed to replace the 
200 kw. and 150 kw. sets by a new 500 kw. turbo-alternator, at an 
estimated cost of £1.000, of which £847 is to be paid out of the re- 
newals fund, the balance to be met out of the reserve fund and 
repaid from revenue in 15 years. 
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units, 1jd. ; above 150,000 units per annum, Id. Power, up to 20,000 
unita per annum, 24d. per unit ; excess, 2d. per unit. 

The Council have also acquiesced in the arrangements for the supply 
of electrical energy to the Royal Flying Corps Buildings from the Ad- 
miralty mains at the R.N. Depot. | 

East Grinstead. A Committee of the whole Council has been 
formed to deal with the electricity supply question. 


Irvine.—It was announced at the last meeting of the Council 
that the Kilmarnock Electric Light (Extension) Order had been 
duly confirmed, and that Kilmarnock Corporation could now supply 
Irvine with electric current. The laying of cables to Irvine had been 
already started, and it was expected that in a few months electricity 
supply would be available for power and lighting. 


Kingstown.—The Council have resolved to obtain a transfer of the 
undertaking of the Dublin Southern District Electric Supply Co. 

London Electricity Supply Scheme.— At the last meeting of Middle- 
sex County Council a letter was received form the London County 
Council on this subject. 

The letter stated that a special sub-committee had for some time 
been considering the present usc and development of the electricity supply 
of London. They had collected information on the present and future 
possibilities, and, having considered their report, the Council thought it 
desirable to deposit a Bill in the next session of Parliament with respect 
to the new scheme of supply of electricity within the County of London, 
parts of Middlesex, Essex, Kent, Surrey, Hertfordshire and the county 
boroughs of Croydon and West Ham. Before doing so, however, it was 
thought desirable to hold a conference with the authorities concerned. 

After discussion it was decided that the Chairman, Mr. Burt (vice- 
chairman), Mr. Pinkham (chairman of the Highways Committee) and 
Mr. Marlow Reed should attend the conference, which is to be held at 
the end of September. 

Mold.—The Urban Council have instructed their clerk to commu- 
nicate with the Town Clerk of Flint in order to obtaiu information 
about a proposed electricity supply scheme. 


Portrush.—Messrs. John Woodside & Co. have presented their 
report to the Urban Council] on the proposed electricity supply 
undertaking. 

. Messrs. Woodside are of opinion that a suitable scheme of electric 
lighting in Portrush could be carried out as a successful commercial 
undertaking, and they recommend a scheme which would entail a capital 
expenditure of £6,488. The revenue is estimated at £1,129, and after 
allowing for interest and repayment of loan at 8 per cent. the net profit 
would be £109. It was decided that each member of the Council be fur- 
nished with a copy of the report, and that the engineers be asked to sub- 
mit a price for laying underground cables in a portion of the district. 

Prudhoe. —The Urban Council have acquiesced in the proposal of 
the Board of Trade to revoke the Hexham Electric Lighting (Ex- 
tension) Order of 1906 so far as it relates to Prudhoe. 

Taunton.—On Tuesday the Corporation approved the Electricity 
Committee's revised scale of charges for the supply of electric cur- 
rent for light and power, the principal alteration being with reference 
to minimum charges. 


LIGHTING NOTES. 


Fareham.—The Council have decided to cut off current from the 
public electric lamps at 10 o'clock every night, except Saturdays, 
when it would be cut off at 1l p.m. With regard to day lighting and 
current for power, the chairman of the Lighting Committee and the 
electrical engineer (Mr. Blake) are to make such arrangements with 
special consumers as will cause the least inconvenience. This course 
has been adopted for econoiny, and so as to make the supply of oil 
last as long as possible. 

Hayle.— Recently the Cornwall Electric Power Co. submitted 
estimates for the supply of electricity for public lighting by overhead 
mains, but the Council wished to have an estimate of the cost of 
laying underground cables. 

The company have now intimated that their estimate for underground 
wires would be more than double their original estimate. There was no 
necessity, however, to have underground wires, as it would increase the 
cost, and, moreover, the Board of Trade were quite agrecable to lighting 
by overhead wires. 

_ Perth.—In order to encourage small shop keepers to adopt electric 
lighting the electricity department propose to reduce price of electric 
current to the figure in Glasgow and Edinburgh. 

Warrington.— Plans and specitications for the electric lighting of 
Warrington Bridge have been approved. 


POWER NOTES. 


Eastbourne.—For the supply of energy to electric vehicles, Mr. 
J. K. Brydges, borough electrical engineer, has reported that 54 
municipalities and three company-owned electricity undertakings 
had adopted a rate of Id. per unit (and in some cases less) for 
charging the batteries of electric vehicles. 

The Electricity Lighting Committee recommend that the existing 
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-50 kw. dynamo be converted into a charging set and that a charge 
of l4d. per unit for charging batteries be made; also with regard to 
the charge for large consumers for cooking and heating, that for the 
first 4,000 units the charge be 1d. per unit, and for all units after that 
ld. The latter matter is, however, to be reconsidered. 


Electrie Canal Haulage.— The North Staffordshire Railway Co. 
have abolished the method of * legging " and horse haulage on the 
Harecastle Canal tunnel, and electric traction has been substituted. 

The old tunnel (8 ft. 6 in. wide) was constructed by Brindley in 1777, 
but it had no towing path. In the new tunnel, constructed by Telford 
in 1827, there is a width of 14 ft., and a towing path for horses about 5 ft. 
wide. Owing to mining subsidences horse haulage had become difficult, 
the towing path in some parts being under water. The adoption of 
electric haulage presented some engineering difficulties, as, owing to 
the lowness of the tunnel roof, an overhead trolley wire could not be used. 
A cable of four steel ropes has, therefore, been laid through the tunnel 
with an anchorage at each end, and the haulage boat is attached to this 
cable. ‘The current cannot be conveyed direct from the generating 
station to the haulage boat, and the necessary supply of electricity is 
derived from accumulators carried in a special barge linked up with the 
hauling boat. The power is generated at a special station which has been 
erected at the Chatterley end of the tunnel. Each accumulator barge 
carries sufficient power for several journcys, and whilst one is in active 
service the accumulators of the other are filled at the generating station. 
The haulage barge is capable of pulling along 17 loaded barges cach 
carrying 20 tons, and of accomplishing the journey through the tu nnel 
in 40 minutes, It took a horse about an hour and a half to haul through a 
single barge, while between three and four hours were required for the 
operation of ‘ legging,” so that the saving in timo and labour under the 
new system is considerable. 

Halifax.—The Council have approved the recommendation of the 
Tramways and Electricity Committee to supply electrical energy 
to Messrs S. Thornton & Co. at 5d. per unit, subject to the con- 
sumption being not less than 750 units per horse-power demanded 
per quarter, and the minimum guaranteed revenue to be not less 
than £330 per annum. 

In support of the recommendation, the chairman (Ald. Spencer) main- 
tained that it was the large consumer who made the electricity depart- 
ment a success. They charged the tramways 1}d. per unit. Messrs. 
Thornton & Co. were to take electricity day and night, which would be 
a great advantage to the department, and the Committee would be pre- 
pared to treat other like customers on the same terms, 


TRACTION NOTES. 


TRAMWAYS AND LIGHT RAILWAYS. 


Rotherham. For the construction of the tramway from Westgate 
along Market-place and Frederick-street to Effingham-square it is 
proposed to borrow £3,760. 

The Tramways Committee have asked permission to instruct the 
Tramways Manager to prepare a report showing the estimated cost of 
running motor omnibuses in certain districts 


Tramway Services and the War.— The municipal and company 
owned tramway undertakings have been seriously affected by the 
war, as many motormen and conductors have been called up for 
service with the Reserves, &c., and in many cases excess passengers 
arc being carried on a reduced service of cars. 

The London County Council have notified that until further notice 
additional passengers, not exceeding one-third of the usual number of 
inside passengers, may be carried throughout the day. 

About 10 per cent. of the statt of the London United Tramways, Ltd. 
(150 men) are on active service with the Army, and in order to meet the 
situation, so as to leave their places open for the men when they return, 
it has been decided to curtail the services somewhat. 

At Glasgow all the Reservists and Territorials (numbering about 609) 
in the service of the Corporation tramways department have responded 
to the call for service. A full service of cars is, however, being maintained. 

At Birmingham, Manchester, Liverpoool, Leeds, Sheffield, Notting- 
ham, &c., large numbers of men have promptly responded to the call of 
duty, and suitable steps have been taken to maintain the publie service 
of cars, while arrangements have been made to keep open the places of 
the men who have been called up and to provide for their families, &c. 


Wolverhampton.—1t is proposed to make alterations to the offices 
at the car depót, at a cost of £1,000. 


TELEGRAPH AND TELEPHONE NOTES. 


Radiotelegraph Notes.— To bring Egypt up to date authority has 
been granted to the British Post Office at Alexandria to erect a 
radiotelegraph station for the transmission of messages to, from or 
through Egypt under payment of royalties to the Egyptian Govern- 
ment. 

In the Philippines, in addition to the local system of inter-island 
wireless telegraph stations, the Marconi Wireless Telegraph Co. has 
secured a 50 years' concession to construct and operate in the Philip- 
pines a station for the reception and transmission of long-distance 
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wireless messages, the Government of the islands reserving the right 
to fix the maximum rates. 


Some surprise has been expressed that Togoland, the small German 
possession in West Africa, should have been occupied by Britain and 
France. It appears, however, that the object aimed at was the 
acquisition of the powerful radio station established in Togoland. 

On Monday it was officially announecd that a British cruiser had 


destroyed the German radio station at Dar-es-Sala vm, German East 
Africa. 


Telegraph Revenue.— The revenue from the telegraphs in Egypt in 
1913 shows a decrease of 6 per cent., or £128,225. 


TERRAE 
EMPIRE NOTES. 
MUUMIOT EAD 


Australasia.—^* Tenders " (Mell ourne and Sydney) says Kempsey 
(N.S.W.) municipality recently invited tenders for the electric or ges 
lighting of the town. 

Stockton (N.S.W.) Council have invited tenders for public electric or 
gas lighting, comprising 80 street. lights, and for supply of current for 
private consumers. 

Narracan (Victoria) Shire Council have decided to borrow £1.000 from 
the Country Roads Board for the purpose of establishing electricity 
works. 

Mosman Municipality have agreed to take electricity for street lighting 
and for private consumers from Sydney Council. 

Bendigo (Victoria) Council have referred to the Lighting Committee 
a suggestion that the Council instal their own electrical generating plant. 

The Devonpoit- Barrington. (Tasmania) Tramway League and the 
Devonport Council have decided to co-operate with a view to impressing 
upon the Government the necessity of bringing the country districts into 
direct communication with the port of Devonport by means of tramways, 
both cast and west. 

The Warrnambool (Victoria) Woollen Mill Co., which is installing an 
electrically-driven plant, has been asked by the local Council to put in a 
plant suflicient to provide light and power for the central portion of the 
town. 

Brisbane Water Supply and Sewerage Board has decided to duplicate 
the electric generating plant at Mt. Crosby pumping station. 

Arrangements have been made for Corowa Council to supply Wah- 
gunyah (Victoria) Water Trust with electric power for pumping. 


FOREIGN NOTES. 

Argentina.—' The" Review of the River Plate” says Parana 
municipality have approved modifications proposed by the con- 
cessionaires (Messrs. J. G. White & Co.) for the routes of the pro- 
posed electric tramways. The first section is to be completed in 
nine months after the definite approval, the second in 12 months 
and the third before Novemer, 1917. 

The Sociedad Electricidad de Rosario states that there are 1,200 elec- 
tric motors in use in Rosario ranging up to 45 H.P. The greatest demand: 
is for motors of 5 H.P. to 7 H.P. In the main part of the city continuous 
current at 440 volts is used for motors over 5 H.P., and 220 volts for 
smaller motors ; in the outer districts, three-phase altecnating current, 
£00 volts for motors over 5 H.P. and 110 volts up to 5 H.P. Four of the 
leading manufacturers of electrical appliances including motors (two 
American and two German) are represented at Rosario or in Buenos 
Aires, and have a good hold on the market, and it is hardly likely, in 
view of the strong com petition, that new motors can be introduced through 
mere correspondence. Where two articles are in competition that which 
is backed by personal effort interested in its success has every advantage 
over the article which has to depend on eatalogue advertising. 

China.-—A consular report on the trade of Wuhu in 1913 gives the 
following list of Chinese manufactories at Wuhu using foreign 
machinery : — 

Electric light works using dvnamos of Continental make and British 
engines and boilers : Tung Feng Co. (rice mill), electric motor of American 
make; Ho Hsing Co. (rice mill); Hui Feng Co. (rice mill), American 
machinery; Chung Yu Co., (rice mill); Mei Sheng Co. (rice mill), two 
oil and one steam machines; the Yi Hsin Co. (rice and flour mills) use 
British machinery. 

Electrical material and fittings imported into Tientsin in 1913 were 
valued at £74.715, compared with £57,606 in 1912. 

A report from Canton says various schemes have been put forward to 
bring the Provincial Government notes (which are at à heavy discount) 
back to par, and the latest scheme is to sell the Government. shares iu 
the Canton Electiie Co. the Canton Waterworks Co,, &c., to assist in 
establishing a new provincial bank. 

The receipts of the Canton Electrie Co. have been almost doubled 
during 1913. ‘These were, however, in the depreciated bank notes, and 
some 35 to 40 per cent. must be written off. 

Corea.— According to a consular report £1,200,000 is invested in 
electrical enterprises in Corea, 

work in 1915. 

Eletric Power, ~The Snan coucession (Whang Hai Province) is leased 
hy the Corcan Syud. (Ltd.) (a British company) to the Seoul Mining Co. 


(an American Corporation) for which a royalty of 8 per cent. on the net 
profit is paid. ‘To provide power for the Suan, Tul Mi Chung and 
Collbran Contact mines a generating station is being built at Pyeng-yang, 
which will be in operation by the end of 1914. The machinery required 
for this installation has been let on contracts, the successful bidders 
being American. 

Messrs. Okura & Co. have constructed a large plant near Shin- Anju in 
North Pyeng- An province (at a capital cost of 1,000,000 yen) to supply 
light and power to the town of Shin- Anju and to a large mining district, 
including the Oriental Consolidated mines at Unsan. The supply of 
power was begun in November, 1913. Other concerns started during 
1913 were the Chungju (Seishu) Electric Co., to supply light and. power to 
the town of Chungju, the capital of North Chung-Chong province, the 
Mokpo Electric Co. and the Kunsan Electric Co., the Suwon (Suigen) 
Electric Co. commenced work at the beginning of January, 1914. 

Telegraphs and tele phones,—437 miles of new telegraph lines were laid 
during 1913, making the total 4,142 miles. The telephone mileage at the 
end of the year was 2,195 urban and 2,597 extra-urban. Telephone 
subscribers numbered 9,346. 

Crete.—A British consular report states that United Kingdom 
firms should take more notice of the Government and municipal 
contracta. | 

Many Government and municipal contracts have been put up lately in 
Canea and Candia, such as construction and equipment of porta, tram. 
ways, clectric lighting installations, &c., and it is difficult to suppose that 
United Kingdom manufacturers are unwilling to look at theses contracts 
while Continental firms are only too happy to tender. — If Crete is enter- 
ing on a period of tranquility, the day is not far off when ports, roads, 
railways, tramways and all the other necessities of economic expansion 
will be set on foot, and in these the United Kingdom should be able to take 
her part. 

Finland.—A consular report for 1913 says a scheme has been pre- 
pared for the transmission of electric power from the Rouhiala rapids 
to St. Petersburg. 

The St. Petersburg Co. for Transmission of Electric Power from Water- 
falls has been authorised by the Senate to make investigation with a view 
to the construction of a canal and artificial waterfall for the utilisation of 
the water-power of the upper portion of the River Wuoksen. ]t is 
estimated that the power which will be thus secured. will be from 
300,000 H.P. to 400,000 H.P. ]t is also proposed to establish a hydro- 
electric power station at Kuurmanpohia, which it is estimated will supply 
1,600,000,000 kw.-hours per annum. 

From Tammerfors it is reported that the electrical industry has greatly 
increased, A paper mill in the Nokia Aktiebolag district has a plant of 
about 24,000 H.P., and supplies power or light for mills, &c., round the 
district, except at Tammerfors, where the Public Revenuc Office has its 
own electrical works, enlarged in 1913 by a 500 n.r. Diesel motor. 

German South West Africa.—A consular report states that the 
Koloniale Bergbau Gesellschaft, who have a large block of diamon | 
mining claims in a wide low valley, have nearly completed a large 
central plant, capable of dealing with 3,000 loacs per diem. 

Where the deposit is deep enough an electric navvy, that can scoop up 
four loads at a time, will be employed to load trucks which will be drawn 
by an electric locomotive to a tip station, to be automatically empticd 
into buckets travelling on an aerial gear. 

Germany.—4A 1eport by the British Vice-Consul at Leipzig state: 
that the value of exports of German electro-technical products durne 
the first six months of this year was 146,230,000 marks (£7,311,500), 
compared with 127,770,000 (£6,188,500) in the first half of 1913. 

20.569 tons of electric cable, officially valued at 16,900,000 marks 
(£845.000), were exported, compared with 21,231. valued at 18,260.00 
marks (£913,000), in the first half of 1913. Exports of submarine caliles 
dropped from 2,261 to 44 tons. Exports of dynamos were 18,99] tons, 
valued at 29,170,000 marks (£1,148,500), compared with 17,773 tons, 
valued at 26,430,000 marks (£1,321,506) Electrical appliances for 
lighting and power transmission were exported to the value of 42.570.000 
marks (£2,128,500), compared with 25.230.000 (£1.261.500. Export 
of metal tilament lamps were considerably larger, but the value was lower 
on account of severe price cutting; 20,900,000 lamps, valued at 19,220,000 
marks £961,000) were exported, compared with 19,500,000, valued at 
19,600,000 marks (£980,000). 

Hungary.— A consular report states that the electrical industry 
suffered very severely from the general depression of trade during the 
second half of 1913, and, in order to give employment to the workmen, 
foreign orders were accepted on very low terms. l 

The relatively low import duty on electrical machinery and goods 13 
stated to afford little protection to the native manufacturers, and the 
importation of electrical machinery, apparatus and materials has during 
the last 10 years risen from £270,833 to £887,956. 

exports of clectrical machines and instruments in 1913 were valud 
at £428,581 (compared with £469,934 in previous year). 

Switzərland.- ‘The British Consul at Geneva calls attention to the 
fact that although, with few exceptions, the Geneva Cantonal 
Government only invite tenders from well-established firms in the 
Canton, the origin of the goods and materials ordered is not Te 
stricted to any partienlar country. British firms should watch for 
opportunities to supply electrice lighting plant and central heatinz 
plaut to the local contractors, 
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MISCELLANEOUS NOTES. 


B.T.-H. Willesden Works Outing.—The Willesden works of the 


British Thomson-Houston Co. held their first annual outing at 
Windsor, on Saturday, July 25, 1914. 

The works were well represented by both the staf and workmen. 
Private omnibuses were hired for the occasion and the journey was very 
much enjoyed. On arrival at Windsor the whole party were photo- 


graphed ; sports were then held and prizes awarded to the successful : 


competitors, Other arrangements took place in the form of boating on 
the. river, inspection of the castle and walks in the vicinity of Windsor, 
after which tea was served in a large marquee, close to the river. The 
completely successful outing was wound up by an excellent concert, 
Misses D. Thomas, D. Rilev and I. Jones and Messrs. A. de Curtis, B. 
Townsend, W. Pepper, H. Cameron and F. Bennett contributing to the 
programme. | i 


Contraband of War.—H.M. the King has issued à proclamation 
that certain articles will be treated as contraband of war. 

Among the articles which will be treated as absolute contraband are :— 

Arms, projectiles, charges and cartridges, explosives specially prepared 
for use in war, field forges, armour plates, war ships, aircraft, and imple- 
ments and apparatus designed exclusively for the manufacture of 
munitions of war, &c. 

The following articles will be treated as conditional contraband : 
Gold and silver in coin or bullion, paper money, vehicles of all kinds 
available for use in war, vessels, craft and boats of all kinds, floating 
docks, parts of docks, &c., railway material, and materials for telegraphs, 


wireless telegraphs and telephones, fuel, lubricants, powder and explo- | 


sives not specially prepared for use in war, barbed wire and all kinds of 
nautical instrumenta. 

Belgium, France, Russia, Italy, Austria- Hungary and Germany have 
taken similar precautions and have issued lists of goods which must not 
he exported and of absolute and conditional contraband of war, &c. Of 
the foreign lists that of Germany is the most elaborate and includes 
munitions of war, railway material, rails, signals, springs, metals and ores 
(including copper, tungsten, iron, mercury and antimony), machine tools, 
telescopes, compasses, gutta percha, various acids, airship materials, 
telegraph and telephone apparatus (including wireless telegraph and 
telephone apparatus), batteries, insulating materials, aerial masts and 
wires, free balloons, &c. 


Employment in the Engineering and Building Trades.—The First 
Commissioner of H.M. Works has issued a circular stating that it 
appears, from various inquiries addressed to the Commissioners of 
Works, some apprehension exists lest unemployment should be 
increased in the building and other trades by suspension during the 
present crisis of building and engineering operations provided for 
in the estimates of the Office of Works recently approved by Parlia- 
ment. It is, therefore, desirable to state publicly at once that it is 
the intention of the Commissioners of Works to proceed with all 
services in their charge, to employ as many men as possible to carry 
out such services, and to develop and expedite their building pro- 
gramme in any way practicable. As the Minister mainly responsible 
for Government building, the First Commissioner of Works would 
wish to take this opportunity of expressing his sincere hope that 
private individuals, companies, firms and contractors will spare no 
effort to follow the policy ef the Government in this matter, so far 
as circumstances admit. 


Foreign Telegraph Service.—It is officially announced that no 
telegrams of any kind are accepted for Germany or Austria-Hungary. 

For other places abroad ordinary and radio-telegrams, however ad- 
ressed, can only be accepted at sender's risk and if written in plain 
English or French. In telegrams for Switzerland and Turkey French 
only is allowed. All telegrams are subject to censorship, and must bear 
the sender’s name at the end as part of the paid text, otherwise they are 
liable to be stopped until the name is notified by paid telegram. Regis- 
tered, abbreviated addresses will not be accepted cither as the addresses 
of telegrams or as names of senders. Ordinary telegrams in code and 
cypher or without text are prohibited. 
_ Industrial Disputes.—We are pleased to be able to announce that 
in view of the supreme crisia with which the Empire is now faced all 
industrial disputes have been settled or truces declared. 

The London Electrical Masters’ Association notifies that the strike of 
electrical wiremen in London, initiated by the Electrical Trades Union on 
April 1, is now at an end, the members of the union having been in- 
structed to return to work. | i 

_ The working rules issued by the London Electrical Masters’ Associa- 
tion in March, 1914, have been adopted for a further six months, and a 
Joint committee of masters and men will be appointed to adjudicate on 
any questions of hardship that may he brought forward. These pro- 
posals were put forward by the masters in the eai ly part of April, but were 
then refused by the union. 

With ywo exceptions, all local engineering disputes have been settled, 
and negotiations are in progress for the settlement of there. 

In the building trades the London men resumed work on Monday, 
after 2 lock-out lasting 28 weeks. The threatened national lock-out will 
now not take place, and four local disputes have been settled, leaving 
only one or two others to he disposed of. | 


Worker: at the Royal Aircraft Factory have abandoned their dispute ? 


| regarding rates of pay and piecework. All other wages and hours move- 


| ments have been suspended by all classes of State employés. 


— — 


Twenty-four sectional shipbuilding disputes have been settled amicably, 
and ther» is no outstanding disputes involving idleness. 
| Skille1 Mechanics Required for the War.— Notice is given that men 
of the following (amongst other trades) are invited to apply for 
special enlistment in the Military Wing of the Royal Flying Cor, s 
for one year or for the period of the war :— 

Cable-jointers, draughtsmen (mechanical), drillers, dynamo atten- 
dants, electric-bell fitters, electricians, engine-testers, fitters, instrument 
repairers, motor fitters, pattern-makers, switchboard attendants, wireless 
operators, wiremen, &c. 

Pay varies from 4s. to 7s. Gd. per day, all found. Apply in person at 
the Central London Recruiting Depot. Craig's Court, Charing Cross, 


| 


; London, W.C., or to the officer commanding Military Wing, Royal 


Flying Corps, Farnborough, Hants. 

Telephone Service.—It is announced that a modified form of 
censorship has been established over the telephone svstem of Great 
Britain. No one is allowed to speak except in English or. French, 
and those attempting to use any other language are at once cut off. 


War Risks Insurance Office.—At this office (which was opened on 
Aug. 5) applications for insurance will be accepted in respect of 
cargoes (other than enemy property or goods the export of which is 
prohibited by proclamation) shipped for voyages commencing on or 
after Aug. 5. 

The only risks which will be covered will be King's enemy risks. The 
Government has made arrangements with certain approved. associations 
covering the great majority of British ships engaged in the uvęwca 
trade, by which the Government will re-insure ships belonging to members 
of these associations against King's enemy war risks, Applications for 
insurance at the War Risks Insurance Offic can only be made in respect 
of cargo shipped or to be shipped on a vessel covered for the voyage 
against King's enemy war risks by a Government policy. The associa- 
tions so far approved are: The North of England Protecting and In- 
demnity Association, the London group of War Risks Associations, and 
the London and Liverpool War Risks Insurance Association (Ltd.). 
Marine insurance policies will only be accepted by the War Risks 1n- 
surance Office as evidence of values if issued by members of Lloyd's, 
British insurance companies or other approved insurance companies and 
underwriters, It rests with the insurer to satisfy himself that the vessel 
is entered in one of the associations approved by the Government, the ` 
insurance being accepted by the Government. subject to an implied 
warranty of such entry. Application slips for insurance will be obtain- 
able at the War Risks Insurance Office, Cannon-street Hotel, at Lloyd's, 
and at the Institute of London Underwriters, 1, St. Michael's House, Corn- 
hill, London, E.C. The reference to “ stamp ” printed on the slip may 
be disregarded, and the policy will be stamped by the Inland Revenue 
authorities without further charge. All applications for insurance must ^ 
be made personally by the insurer or his representative. 

Customs Daci;iion:— The folowing are duties and exemptions 
from duty under the Netherlands Customs tariff : — 

Magnetos (also ealled ignition dynamos) for explosion motors, 5 per 
cent. ad va. Dynamos for the same purpose (such as Motsinger auto- 
sparkers), free. (The former are furnished with an ordinary horseshoe, - 
magnet and the latter with an electromagnet.) 

Under the Italian tariff, c.i. bolts with screw threaded end coated with 
ambroin, destined to form part of wire stretchers for electrical installa- 
tions, 30 lire per 100 kilos (2s. pet cwt.). i 

Government Publications.—The following have been issued 
during the past week :— 

Government Departments Contracts Return, 11d. 
ment Fund Accounts, 14d. Report on the Insurance of British Shipping 
in Time of War, 34d. Post ponements of Payments Act, 1914, 1d. Bills 
Special Customs Consolidated Order, July 15, 1914, 1d. Merchant 
Shipping Convention, 114d. Lords Amendments to Merchant Shipping 
Convention, ld. Report on Boy Labour in Post Office: 4th Annua 
Report, 4d. 

Imports.—The following cre official values of electrical machinery 
material end apparatus imported into this country (a) during July, 
1914, and (b) during the current year from Jan. ] to July 21, with 
the increases or decreases compared with the corresponding periods 
of 1913 :— | 

Electrical machinery (a) £150,919 (increase £46,473). (b) £902,759 (in. ^ 
crease £192,626) ; telegraph and telephone cables (a) submarine £18 (in- 
crease £18), other than submarine £5,974 (increase £3,059), (b) submarine, 
£557 (increase £523), other than submarine £42,754 (increase £10,644): tele- 
graph and telephone apparatus (a) £15,181 (decrease £4,855), (b) £146,513 
(decrease £5,116) ; other electrical wires and cables, rubber insulated (a) - 
£40,065 (increase £8,726), (b) £219,053 (increase £3,840); with other 
insulations («) £12.626 (increase £514), (b) £57,015 (inerease £20,022) ; 
carbons (a) £10,102 (decrease £2.532), (b) £97,536 (increase £8,518) ; glow 
lamps (a) £10,998 (decrease £886), (b) £91.459 (decrease £13,534) ; are 
lamps and electric searchlights (a) £266 (decrease £343), (b) £2,453 (in- 
crease £705); parts of are lamps and searchlights (other than carbons), | 
(a).£6,749 (decrease £1,219), (b) £55,988 (decrease £4,335) ; primary and 
secondary batteries (a) £11,056 (ncrease £6,129), (b) £59,711 (increase 
£28,066). Total of electrical goods and apparatus, other than machinery 
and uninsulated wire, (a) £139,346 (increase £16,658), (b £048 90] (in- 
creare £75,174), 
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Exports.—The exports of electrical machinery, material, &c., 
(a) during July, 1914, and (b) during the current year from Jan. 1 to 
July 31, and the increases and decreases compared with the corre- 
sponding periods of 1913, are as follows :— 


Electzical machinery (a) £199,276 (decrease £38,155), (b) £1,527,116 (in- 
crease £205,086) ; telegraph and telephone cables (a) submarine £136,559 
(decrease £90,446), other than submarine £23,834 (decrease £24.712), 
(b) submarine'£430,712 (decrease £644,077), other than submarine £213,244 
(decrease £208,065) ; telegraph and telephone apparatus (a) £20,842 (de- 
crease £1,938), (b)¥£165,317 (decrease £4,017); other electrical wires 


and cables, rubber insulated (a) £27,655 (decrease £1,132), (b) £216,031 
(decrease £36,032) ; with other insulation (a) £32,514 (decrease £14,250), 
(b) £259,968 (decrease £99,631) ; carbons (a) £538 (increase £43), 


(b) £6,043 (decrease £425); glow lamps (a) £2,043 (decrease £9,258), 


(b) £69,857 (decrease £20,043); arc lamps and s2archlights, (a) £692 
(decrease £256), (b) £8,963 (increase £1,641); parts of arc lamps and 
searchlights (other than carbons) (a) £2,524 (decrease £2,005), (b) £19,784 
(decreaso £1,499), primary and secondary batteries (a) £18,612 (increase 
£2,041), (b) £107,786 (decrease £42,490). Total of electrical goods and 
apparatus, other than machinery and uninsulated wire, (a) £354,405 
(decrease £154,078), (b) £2,058,634 (decrease £1,133,260). 


LAU UML UEC INIURIA 
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Reconstruction of Motor-generatofs. = 
LoNDoN County Council invite tenders for the reconstruction 
of Motor-generators in the tramways southern sub-stations. 
Specification, forms of tender, &c., from the Clerk of the Council, 
County Hall, Spring Gardens, S.W., and tenders by 1] a.m. 
Tuesday, Sept. 8. See also an advertisement. 


Telegraph and Telephone Material. 

Tenders are invited for the supply of Telephone Switchboards, 
Bells and Cells and Coin Attachments to the Australian Com- 
monwealth Postmaster-General’s Department. Tender forms, 
specifications, &c., may be obtained at the Commonwealth 
Office, 72, Victoria street, London, S.W. The dates and places 
for receipt of tenders are given in an advertisement. 

Cable. 

Tenders are invited for quantities of single conductor lead- 
covered cable to the City of Melbourne, Australia. Specifica- 
tion, conditions of tender, &c., from the agents for the City 
Council, Messrs. McIlwraith, McEacharn & Co. Ppty. (Ltd.), 
Billiter-square-buildings, London, E.C., to whom tenders by 
noon, August 26. See also an advertisement, 

Cables and Duets. 

LoxpoN County Council invites tenders for (a) high and low- 
tension cables, &c., and (b) laying stoneware ducts in connection 
with the Council's tramways. Specifications, bills of quantities, 
forms of tender, &c., from the Clerk of the Council, County 
Hall, Spring Gardens, S. W. Tenders by 11 a.m. Sept. 8. 


h Poles. 

P command of the PosrMAsTER-GENERAT, tenders will be 
received. until noon Sept. 21, for supply of British, Swedish, 
Norwegian, Finnish or Russian red fir and British larch Tele- 
graph Poles. Forms of tender, &c., from Mr. G. Morgan, 
Controller of Stores, 17/19, Bedford-street, London, W.C. 


Creosoting Telegraph Poles. 
The PosrMASTER-GENERAL also requires tenders by noon 


Sept. 21 for creosoting, &c., Telegraph Poles. Forms of tender, 
&c., from Mr. G. Morgan, Controller of Stores, P.O. Stores De- 
partment, 17-19, Bedford.street, London, W.C. 
Battery, Booster and Switehgear. l mE 
OLDHAM Corporation Electricity Committee invite tenders 
for the supply and erection of Storage Battery, Reversible 
Booster and Switchgear. Specification can be obtained from 
the joint electrical engineer and manager, Mr. Fred. L. Ogden, 
Electrieity Works, Greenhill, Oldham. Tenders by Aug. 24. 
Economisers and Induced Draught Fans and Motors. — — 
OLDHAM Corporation Electricity Committee also invite tenders 
for the supply, delivery and erection of (1) threc Economisers and 
(2) three Induced Draught Fans and Motors. Specilication 
can be obtained from the Engineer, Electricity Works, Oldham, 
to whom tenders by Aug. 24. 
lant. 
pial ber Corporation invite tenders for the supply of Con- 
verting Plant, &c. Specifications from Mr. A. Nichols Moore, 
M.LE. E., Town Hall, Newport, Mon. Tenders by 10 a.m. Aug. 17, 
ri Waggon. 
pene pines and Electricity Committee of BELFAST Cor- 
poration are prepared to receive tenders for the supply of an 
Electric Motor Tower Waggon. Specification, with form of 
contract, from Mr. T. W. Bloxam, city electrical engineer, East 
Bridge-strect, Belfast. Tenders to the Town Clerk by Aug. 24, 
PARS enders are invited for the supply of 1,234 Electricity Record- 
ing Meters for the City of MELBOURNE (Australia), Npecitica- 
tion, &c., from the Agents. for the City Council, Messrs. 
Mellwraith, McEacharn & Co. Ppty. (Ltd.), Billiter-square- 
buildings, London, E.C., to whom tenders by noon Aug. 18. 


TENDERS INVITED. 
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Carbon Brushes. 

Tenders are also invited for the supply of Carbon Brushes for 
the City of MELBOURNE (Australia). Specifications from Messrs. 
MclIlwraith, McEacharn & Co. Ppty. (Ltd.), Billiter-square- 
buildings, London, E.C., to whom tenders by noon Aug. 18. 

Rotaries or Motor Generators. 

The Electricity Committee of the Corporation of SUNDERLAND 
are prepared to receive tenders for the construction and installa. 
tion of two 1,500 kw. machines. Specification, &c., from 
Mr. A. S. Blackman, Dunning-street, Sunderland. Tenders to 
the town clerk, Mr. H. Craven, by noon Aug. 19. 

Wiring, &c. 

EDINBURGH Corporation require tenders by Aug. 17 for 
Extensions of the Electric Lighting Installation at the City 
Museum. Specification, &c., from the Engineer, Dewar-place, 
Edinburgh. 

EDINBURGH Corporation require tenders by Aug. 17 for the 
Electric Lighting of the public washhouse, Greenside, Edinburgh. 

DUNDEE School Board want tenders by Aug. 15 for Electric 
Lighting, &c., of Harris Academy Public School. Specifications 
from Mr. J. H. Langlands, 31, Murray-street, Dundee. 

Tenders are required by Aug. 17 for Electric Lighting of New 
Laundry, Craighlockhart Poorhouse, EniNBURGH. Schedule, 
&c., from Mr. R. M. Cameron, 53, Gt. King-street, Edinburgh. 

Tramway Material. 

WaLrHAMSTOW Urban Council require tenders by 6 p.m. 
Aug. 19 for Tram Rails, Castings, Fishplates, Bonds, &c. Forms 
of tender from the Surveyor, Town Hall, Walthamstow. 

Wican Corporation require tendera by Aug. 24 for supply of 


Tram Rails and Granite Cubes. Forms of tender, &c., from the 


Borough Engineer. 


Poles, Cables, Lamps, &c. 

Earspon (NORTHUMBERLAND) Urban Council require tenders 
by Aug. 15 for Poles, Cables, Lamps, &c., for public lighting. 
Specification, &c., can be seen at the Council offices, Shiremoor. 

Motor-driven Pumps, &c. 
MIDDLESBROUGH Corporation require tenders by noon Sept. 


12 for three Electric Motor-driven Sewage Pumps, Overhead » 


Travelling Crane, &c. Specification, &c., from the Borough 
Electrical Engineer. 
Electric Cranes. 

The VICTORIAN RAILWAY COMMISSIONERS require tenders by 
liam. Aug. 26 for the Manufacture and Supply of Electric 
Cranes for the Ballarat and Bendigo workshops (contract No. 
25,756). Particulars at the Contractor’s Room, Spencer-street, 
Melbourne, or at office of Agent-General for Victoria in London. 

Tenders are invited by Sypney (N.S.W.) Harpour Trust 
for four 3-ton electrically-operated  semi-portal travelling 
wharf cranes. Specifications from the Harbour Trust Office, 
Sydney, and tenders by 2 p.m. Aug. 31. 

Cable. 

SypNEY (N.S.W.) Council require tenders by 3 p.m. Sept. 14 
for supply of 22,500 yds. h.t. Three-Core Paper Insulated Lead- 
covered Cable. Specification from the City Electrical Engineer. 


Sub-station Equipment and Tramoars. 
New PLvMovTH (N.Z.) Council require tenders by 4 p. 
Aug. 28 for additions to sub-station switchboard, three Trans- 
former Panels, one Coupler Panel and four Feeder Panels 
Specification, &c., from the Town Clerk. 
Electric Motors. 
The SovrR AFRICAN RAILWAYS ADMINISTRATION Tequit? 


tenders by noon Aug. 31 for supply of 22 Electric Motors at the , 


Salt River Workshops. Specifications from Tender Board, 
S. A. Railways Offices, Johannesburg. 
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St. Pancras (London) Borough Council have awarded the British 
Niclausse Boiler Co., Caxton House, Westminster, S.W,, the contract 
for four boilers, with Niclausse stokers, superheaters and econo- 
misers, fitted with forced and induced draft plant, chimneys and other 
accessories. Each unit is to be capable of evaporating 40,000 Ibs. of 
steam per hour from feed at 120? F., at a steam pressure of 220 Ibs. 
Ter square inch, and superheated 250^F. The first boiler must be 
erected by the end of the ycar. 

SwANSEA.— The tender of the British Westinghouse Co. (at £1,377) 
has been accepted for the supply of the main generation station 
switchgear, and that of Ferguson, Pailin & Co. (at £547) for the sub. 
station switchgear. 

Tavistock.—The Urban Council have unanimously accepted the 
tender of the local electric light company for the publio lighting for 
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MUNICIPAL ACCOUNTS. 
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Belfast.—The report of the general manager of the tramways (Mr. 
A. Nance) for the past year states that the revenue was £272,062, and 
the working expenses were £160,278, leaving gross profit £111,784 
(compared with £112,000 in previous year). 

The net profit was £51,258 (compared with £53,340). The total out- 
goings against revenue were £269,000 (an increase of about £30,400 over 
the previous year). 
expenditure has not permitted the committee in tho first year of working 
the new lines to make the same payment to the gencral purposes fund as 
in the preceding year it is pretty certain that the future will compensate 
the Corporation for the reduction. The sum paid to sinking and 
depreciation funds has been increased from £37,540 to £48,353, and the 
amount that would otherwise have been payable to the general purposes 
fund correspondingly reduced from £13,878 to £2,905. Wages of 
niotormen and conductors increased £3,400, permanent way repairs 
£6,850, power £4,400, interest £2,500, sinking fund £6,800 and renewal 
fund £4,000, and £24,968 has been spent on renewal and permanent way 
during the year and charged to depreciation. 

Mr. T. W. Bloxam (city electrical engineer) states that although the 
average price of coal was 84 per cent. higher than in the previous year 
the gross profit on the electricity department was TV per cent. greater. 
There was a net profit of £12,979, of which he recommended that £5,000 
should be applied in aid of rates, and £7,979 placed to renewals suspense 
account. At the last meeting of the Corporation the reports and accounts 
were adopted, 


Birkenhead.—On the electricity department at March 31 the 
capital expenditure was £199,110 (increase £15,886) and £52,012 had 
been applied to redemption of debt. 

After providing for working expenses, capital charges, &c., and con- 
tributing £1,013 for capital outlay on meters, machinery and arc lamps, 
the surplus was £863, which lias been transferred to renewals fund. 

Bristol.—The accounts of the electricity department for the year 
ended March 25 show capital expenditure £915,348 (increase £22,727), 
of which £570,778 is outstanding. 

Revenue was £105,941 (compared with £98,349 in previous year), and 
working expenses were £48,105 (£42,219), leaving gross profit. £57,836 
(£56,129). Interest and stock dividends required £21,018 (£21,904), and 
debt redemption £28,027 (£26,613), and after providing £876 (£1,181) for 
depreciation of stores, &c., the net profit was £8,516 (£6,839), of which 
£1,720 (£731) has been transferred to capital account, £893 (£2,095) 
provided for substitution of three-phase alternator, &c., £6,000 (£6,000) 
placed to reserve and £2,315 (£2,411) carried forward. Total costs per 
unit sold, exclusive of capital charges, were 0-702d. (0-723d.) and capital 
Charges were 0-746d. (0-879d.). Units generated were 19,382,651, and 
sold 15,488,638 (13,007,231). Load factor was 21-16 (20-71). Total 
Connections are equal to 714,956 (048,539) 30-watt lamps, of which 
motors and heating apparatus are equal to 421,648 (372,326) 30-watt 
lamps (or 16,956 H.P.) Maximum load was 8,354 (7,199) kw. 

The report of the engineer and general manager (Mr. H. Faradav- 
Proctor) states that there has been a growth in the business of 50 per cent. 
In two years ; the net increase in consumers for the year was 541. Although 
& reduction of £2,000 was made in the annual charge for public lighting, 
608 additional incandescent lamps had been installed for which no 
additional charge would be made, the charge for current for heating was 
reduced from 14d. to 1d. and there was an increase in price of coal and 
* rates of wages, the financial result was better than that of the previous 

ear, 
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Mr. Nance says although the increase of capital i 


five years. The company offered to supply 20,800 c.p. at £461 per 
annum, and the gas company's tender was 17,000 c.p. at £450. : 

BExrEv.—-The Council have accepted the tender of the British 
Insulated & Helsby Cables for the supply of 3,500 yds. of feeder cable 
for the Foots Cray district at £1,200. 

BorroN.—'The Electricity Committee have accepted the tender 
of the British Westinghouse Co. for two 1,000 kw. and two 600 kw. 
rotary converters; that of the British Thomson-Houston Co. for 
e.h.t. and three-phase switchgear; and that of Johnson & Phillips 
for h.t. single-phase switchgear. 

GrimsBy.—The Public Lighting Committee has accepted the 
tender of the Tudor Accumulator Co., at £3,116, for a Tudor battery, 
a Phoenix booster and Bertram-Thomas switchgear. 

WULVERHAMPTON.—The Electricity Committee have accepted the 
tender of G. Robson & Co. for the supply of four sets of coal measur- 
ing apparatus for the new boiler plant, at a cost of £190. 

CorNE. —'The contract for wiring and fitting the New Hippodrome 
has Leen secured by Hartley & Leak. iu "T 
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JURE TUENTUR 


Hove.—At the meeting of the Corporation yesterday (Thursday) 
the engineer and manager of the clectricity undertaking (Mr. C. B. 
Smith) stated that for the first quarter's working the total revenue 
was £4,149. Is. 8d., compared with £3,771. 13s. 4d. in the June 
quarter, 1913. í "a voca, Mo Mi NARI P ecu 

The works costs decreased from £1,135. 2s, 1d. to £1,095. 9s. 10d. The 
units sold were 207,952, against 182,454. ‘The June quarter was the 
lightest quarter of the year, the quarter in which the revenue was the 
lowest and the profits the smallest. 

Islington (London). —Thc electricity department accounts for the 
year to March 31 show capital expenditure £551,499 (increase 
£19,133), of which £125,305 is outstanding. 

Revenue was £68,008 (compared with £64,448 in previous year) and 
working expenses were £35,913 (£34,294). Interest and repayment of 
loans required £26,640 (£25,647), leaving net profit £5,397 (£4,527). 
Total running expenses per unit sold were 0-99d. (1-02d.), and total cost 
including capital charges, was 1-81d. (1-88d.). Units generated were 
9,560,520 (8,846,400) and sold 7,774,000 (7,262,523). Load factor was 


| 16:37 (16-82). 


Mr. A. Gay, borough electrical eugineer, says in his report the maxi- 
mum load was 5,419 kw., an increase of practically 500 kw. Motors 
connected are 991 (5,477 n.r.). an increase of 136 (800 H.P.). Radiators 
connected are 476 (increase 89 per cent.). There are also nine vacuum 
cleaners, four cookers, three hot plates and a number of irons connected. 
Mr. Gay says there is at present little or no chance of popularising elec. 
tricity for cooking and heating, because facilities for the general public 
to obtain the apparatus do not exist, and little hope for improvement 
can be entertained until exactly similar facilities to those given by the 
gas undertakings are offered, 


Kingston-on-Thames.—The accounts of the electricity under. 
taking for the year ended March 31 show capital expenditure £127,079 
(increase £13,108), of which £77,846 is outstanding. 

Revenue was £15,416 (against £14,045 in previous year), working and 
general expenses were £8,785 (£8,572), and interest and repayment of 
principal required £7,353 (£6,905), the net deficit being £721 (£833). 
Units sold were 1,242,042 (1,151,988). Equivalent 32-watt lamps con- 
nected are 5,666 (5,427), including 1,506 (1,313) prepayment. 

Mr. J. E. Edgcome, borough electrical engineer and consulting engineer 
to the Corporation, states in his report that the works wero run entirely 
by steam from April 1 to Sept. 5, 1913, but from the latter date to the end 
of the financial year the steam and oil plants were in use, and the cost of 
generation by vil is practically one-third of that of the steam generation 
but it must be borne in mind that as far as possible the greater part of 
the units supplied had been generated by the oil fuel plant, the steam 
plant being used as a stand-by and for peak load, so that the somewhat 
light load on the steam plant combined with the heavy stand-by losses 
had helped to increase the cost per unit of steam generation, and it must 
also be remembered that the supply during the periods of light load, when 
the cost of generation per unit was heavy, had as far as possible been 
taken by the oil plant owing to the greater efficiency of the oil plant over 
the steam plant at light loads. In order to obtain the full benefit of the 
increased efficiency of the oil fuel sets, sufficient oil fuel plant is necessary 
to enable the whole of the steam plant to be shut down permanently, and 
à scheme for the extension of the oil fuel plant is being prepared. The 
cost per unit sold for oil, waste, water, &c., has risen from 0-056d. to 


0-087d. This is due to the heavy extra expenditure for lubricating oil 


for the Diesel plant, but this figure will be reduced in the future as, during 
the first six months’ working, it was advisable to use an abnormal quan- 
tity of lubricating oil with the new Diesel engines. Wages at generating 
station rose frum 0-25. to 0-254d. per unit due to temporary extra cost for 
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labour when training the staff to the use of the new machinery, but with | METAL PRICES. 
apta i. : Mesers. J. B. Garnham & 1 
these two exceptions, cost per unit for generation, distribution, public date rier Sons, 132, Uppet Thamesstreet, London, E.G., quote under 


| t 12, the following as the present basis prices of 

lighting and management have been reduced, the cost per unit for man- Solid New Maras. per Ib. ton. 
agement being reduced to 0 173d. Total works costs are reduced from Siler poe dei alld ere a rey ba A TAEA a E 0 
]-5674. to 1-697d. Brazed Copper Tubes iita A ta aa 


Brazed Brass Tubes ............ Obd. OLD METALS. 


Salford.— The capital expenditure of the tramways department for 


: per ton. 
vear ended March 31 was £723,923, of which £533,586i3 outstanding. rica uu aS A ER Po D i 

Income was £277,856 (compared with £266,511), gross profit E OS Wie IUNIUNIIIII "$ | Old Lead, less abs ewt 113 Elb 00 
(£105,426) and net profit £26,450 (£31,374), of which £22,000 (£22,000) OM Zinc...... esu tt 1100 
has been contributed to relief of rates and £4,450 (£9,374) to ce prec.ation per ton. | Hollow Pewter ........... £100 0€ 
and renewals fund, Working expenses por car-mile (including power) rome wey (uve ERANG d : x A ue a an 0 0 
were 6:881d., and total revenue per car-mile was 10-695d. Average fare Mr. A. Joseph, Earl-street, ‘London-road, Southwark, London, SE., quotes ROUES 
charged per mile was 0-46d. for ordinary passengers. — Passengers carried | August 12, the following prices of Scrap METALS :— 


were 53,124,546 (50,113,120), car-miles run 6,235,278 (5,824,830), and 


per ton. | * per ton. 
$ è Al { i C tti eedacev (less P 
units used 9,812,392. There are 200 cars in stock. D E Po D. M iene usual Draft) .. £21 10 0 


"n Clean Mixed Brass ........ £4l O O| Tealead............. ae 
: T he report of the manazer, Mr. G. W. Holford., states that combinat lon n SEDE "T" fee d n A 5es50e9808090909099 £21 0 0 
type bogie truck ears are being discarded and single-truck double-decked | Cu MI eae ollow Pewter .....esseese £95 0 0 
2 . ^ : A N ay " . M t | esteseneoneneonaze * t peeose 
cars with vestibule ends are being substituted. ‘The majority of the cars mies or ie eager nier Rudd ee 


have been equipped with meters, resulting in much economy being 
exercised by the motormen, About 13) miles of the permanent way 
have now been re-laid, for nearly the whole of which Sandberg rails have 


— ee ee 


heen adopted with Thermit welding, and rail joints in 6 miles of track in 2 A 
; : ^ ; GGREGATR. 
Eecles New-road and Eccles Old-road have been electrically welded by LINE. Week d Inc. or dec.) —— 7 
he T A ended. [: (a) aM Aon Inc. or dec. 
the ‘Tudor process. f PP | DAE PM (00 | weeks] 4 ount. | (a) 
mouth.— The electricity accounts for the year to Merch 31 £ £ £ 
] rane ete oue e b Aberdeen Corporation ...| Aug. 5| 2052| +  21| 9 | 1809 l+ ra 
show capital expenditure £119,110 (imnercase : 2,157), Anelo-Argentine ........| w 5 | 54377) + 92l 30 1,723.20 + 28| 
Income was £26,080 (£23,738), working expenses, incliding depre- ydus ona 4» s et = 5, 19 8,787 it 43 
ciation, were £17,922 (£15,155), interest, sinking fund and income tax Bath i a ae eee Ltd. E 5 1965 n p i a j 25 
required £7,402 (£7,475), and after allowing £790 (£677) for discounts Birkenhead.......... e|» 9| L33|— 37, 19 24,298 = 478 
and bad debts, net profit was £566 (£428). Units generated were 2,491,248 aI a cll ea T : | jr + 400, 19 | 23654 j+ p 
and sold 2,116,270. Maximum supply demanded was 1,423 kw. Bolton Corer tion ones x 9 142 m a 19 Y MH us 
Bournemouth Corporation|)  ,, 9 3.445 | — 84| 18 41037 |+ 23» 
Bradf ra Corporation .... a 1 67714 | + 165| 18 115,196 | 73 
EE A CAR sees] on 2 ou — 371 1 21173 | 1.415 
l ristol Trams arriage » : + 269 l 271,636 |+ 2.41 
B e ti PME ši : — v vis » 
NEW COMPANIES, STATUTORY RETURNS. | jx genea.. 2 g| »e|- 5 ib | sas ee 
; — e uy S ui NES H Lai E 4! t19 2.548 [+ 39 
Calcutta Tramways Co. . " R69,317 | +R3,783 ‘ vx m 
NEW COMPANIES, Camborne-Redruth Mn EN. 37/—- NHI 32 4495 + D 
i f l : ardi rporation ...... . ` ra f B " 
AURO MOTOR CO. (LTD.) (137,344.)—Reg. Aug. 6, capital £2,000 in £1 | Central London always M : iz : ae 
shares, to carry on the business of motor car and accessory manufac- | City & South London Riy. vs : T . ʻi 
turers, electrical and general engineers, agents for and ttealers in motor, decim NT ee July a i " Fr m bos E 2 
general engineering and. electrical. accessories, &c. Private company. | *Derby ..... es .| Aug. 81 2169} +  21| §19 | 19,874 |+ 1.008 
lirst director is W. Storey (managing director) with power to appoint DOR Fr dani AME A: sop is vs " T 
: T r rie as » 1 u u é . T] . ~ Part ae 
others. Reg. office, 10, l'insbury-square, E.C. Dublin United uut] on ? 6859 | — 681 | 31 | 184.454 l- ion 
UNIVERSAL ELECTRIC CANCE CO. (L'TD.) (137,.367.)—Reg. Aug. 8, undee Corporation .+++-)  » 1,264 | — 371410? 16117 I+ 
capital £1,000 in 990 ordinary shares of £1 each, and 200 deferred shares E " 8| 1,272 | + 13 | §19 20,513 |+ ui 
of Is. cach, to carry on the business of electric canoe, launch and boat | Exeter Corporation......| » 7 475; — 13. 19 7037 |+ 415 
builders, &e. Private company. First directors are E. Dunkels and A. cn E E M. " B 19,12 | + 202| $10 | 202:34 ił i 
Wilder (both permanent). Keg. oflice, 1, Park-strect, Maidenhead. Gloucester Corp 222222 " j a oi, 14 32 "a - bs 
ToL STATUTORY RETURNS. Hastings Elec. Trams Go..|  » 5| L&5|— gl 13 | « | 4 
ARON ELECTRICITY METER (LTD.)—In return to July 14 capital is villes da icd ss P: e. s z : 
Y - ! 95 AC AA Huddersfield Corpn...... » 8 316! 3 65285 4 4911 
£350,000 in £1 shares (225.000 ordinary and 125,000 preference). 125,000 Hill Corporation’. AP „ 8 2 + ie D (0248 i+ 239 
> ordinary and 124,896 preference shares taken up. £1 per share called Ilford District Council....| 45 8 €77 | + 128| 18 10,434 |t Li 
up on the preference, £124,948. 10s. paid (including £52. 105. on 104 dee Me M i " 2 i5 a a lS 2s i Ry 
preference shares forfeited) and £125,000 considered a3 paid on the tee of Thanet Con ova es od j 8| 1937 | — 40)| 19 25893 |+ 69 
‘ordinary. Mortgages and charges, £96,600. Kima Car poration- eH 8 i 157 — 15] 12 2205 in A 
: d Uie i anarkshire Trams Co. .. eS . 94 | 31 : fe 
PENARTH ELECTRIC SUPPLY CO. (LTD )—Return to May 11 gives | Lancashire United ....-. ^ si yes] zia | siso |- Cu 
capital as £20,000 in £10 shares (2,500. preference and 2,500 ordinary). re pt T » : 8665| + 496, 19 ro i n 
Abre ue ecce eer aka : a. z eicester Corporation .... E 2991 | — 51 32 2. ‘ 
. 2.309 ordinary shares pd up and £10 per share called up and paid. Leith Corporation osasin ” B 754 | + 2| 12 9710 | 89 
Mortzazes and charges, £15,937. Lincoln Corporation ..... . jx , vi z " 
LiverpoolCorporation....| ., 1| 14048| + 390,30 | 403332 |t 12,723 
Liverpool Overhead Rly.. NM . a » 
Llandudno&ColwynBayR a 976 | — 121 | 36 10.733 = Il 
London County Council ..| July 29 | 42,235 | + 825) 17 | 759,783 + Rie 
CITY NOTES London Elec. Ry. Co. .... Ei ; és " us 
e London United. «e» Ang. 7| 8047 | — 11335 | 32 | 192.1? (t S 
— — o mo s p 
MEMORANDA (Aug 13).—Bank rate 5 per cent. (since Aug. 8, 1914). MRNA bend em peat 7 Ei M 2 i K 
Price of silver, 268d, Consols Pay Days, Bee jo 1. Stock and Metropolitan Dist. Rly.... ae “a ie A Ar m 
A « n V 8. inin ares Met. lec. Tramways e@eee np 10,415 i) 613 32 29 D i ues 
Shares Pay Days, N pt. 14 and 28. M £ arry Over Day, Mctopoltan Rudd Sis " B á ” ü 
Ang. 24. nan N an oman puc M 2 176|— 852; I8 Pio : T 
à castle-on- i yne rpn. " , 99 5 18 1 ' i 
BROMPTON & KENSINGTON ELECTRICITY SUPPLY CO. (LTD.)—In- | Newport (Mon.)...». pn 5390 | + E pis | ns je $5 
terim dividends for the half-year to June 30 have been declared on the | Northampton Corporation], — 7 7214|—  32| i18 11,355 'F ET 
ordinary shares at the rate of 9 per cent. per annum (tax free) and on the EE NIB Corporation: » 9| 2,002} ~ 17, 20 | 46114 t ris 
preferenee shares at the rate of 7 per cent. per annum (less tax). Perth (W.A.) Elec. Trams. i » e - . | E 
TING CO. (LTD.)— The transfer n Portsmouth Corporation. . EN f: es 2 Bac deor rS 
CITY OF LONDON EN M s d i de a » : un r books ERTAS E SA T oes RE azl 7770, ib | ali I+ a 
- and register of members wild be closed H i list mst. melusive, Rotherham Corporation a x 5 1,181 | — 33 18 18773 t 0j 
DIVIDENDS PAYABLE.— ^ number of companies (including the Under- Salford Corporation...... » 10) 4,775) — 1&4) 18 | 99,696 " p. 
‘octrie Railways Co. of London, the Metropolitan. District eon um ' » S ^ r 1353 
ground Electi M ct, Sheth-ldCorporation.....| 4, 9| 7407,— 64 | 8:0 | 154.8% 


London Electric, Central London and City & South London Railway Singapore Trams .....+.. 
Cos. the London General Omnibus Co.. &e.) notify that. the dividonds tS. Metropclitan Tramway: 
EP aa | will be paid in due course Southampton ....... ee 

already declaved WHE be pa EUN PTS Southend Corporation... . 

HADFIELD'3 (LTD.)-- The directors have declared. an interim |. Stlyb dge,H yd», &c., Jt. B 


so} 32 | 35112 
21| 18 | 2599 


«REGE Gc + 
2L 


| | ion .. 29.611 S 

p ADEM per shave (tax free) on the ordinary shares (payable on the | Senna Bertone n S| 8|2 A 9| 23 ru 

3 nd inst.) out of the profits for the half-year to June 30. Swindon Corporation .... 8| 18 2 | Te 

^ sh . 92929 „l i 

WASTE HEAT & G18 ELECTRICAL GENERATING STATIONS (LTD.)- - We ean lt 9n e fus a] ars us 
“ihe directors have declared an interim dividend of 2Y per cent. (less tax) WalsallCorporation ..... i "24 E 50 | 32 20049 + 


| owned share eapital in respect. of the half-year ended July : Warrington Corporation. . e 4 a 
. on the prsu s Y CUT T rs Vo n = IE M Oe quive WO bras ee: ° 3.028 + 78 113 53,460 
ATISH ELECTRICAL FEDERATION.—The traffic receipts on the tramways and railways Wolverhampton Vorpn... 1.338 | — Al | 52 
eo dj a Bi the companies included in the British Electrical Federation for the WEEK Yorkshire W.R. Trams... ^ 3! 1657 -— 403! 3| 4 ant c 

speed Jule 31 wore, £42,313 (decrease £618). The omnibus receipts were €17,333 (a) These comparisons are with the corresponding period last year. $ Partly eem 

(increase €2 5c3). Upon such of the services as were working both last year and this 1 Includes omnibuses, $ Minus 2 days. § Minus 3 days. ù Pius 
ycar the decrease for the week was £433, q Plus 2day 
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NOTES. 
eee CARN ! 
The National Electric Light Association. 

IN the present issu» we give some account of the annual 
convention of the National Electric Light Association, that 
energetic American? body which combines technical and 
commercial matters. The association has several com- 
mittees which issue useful reports dealing with various sub- 
jects. One of these is on the question of tariffs, from which 
we gather that American engineers are embarking on sound 
lines, and are developing tariffs with the object of securing 
business not hitherto'available. It is pointed out that the 
maximum rates charged cannot be based upon an actual 
cost theory, but must be governed largely by policy and bv 
precedent. Further'"the'tariff must be such that a central 
station is free to meet theTcompetition of private plant. 
Two fundamental principles are laid down. First, it is 
asserted that the tariff should produce an income sufficient 
to give a fair return on the investment, and, secondlv, when 
the tariff as a whole is giving a fair return on the investment, 
the rates to separate individuals and classes should be so 
adjusted as to make the total cost as low as possible and the 
service rendered as great as possible bv the most effective 


utilisation of the plant. 


THE committee takes the view that these results can best 
be obtained by adjusting the various rates to the value 
of the service rendered, defining the value of the service 
dd às the amount which the uxer would have to pav 
or the same or equivalent service in absolutely fair, but not 


` tion. 


destructive, competition. In other words, the tariff must 


| depend to a substantial extent upon expediency. It is also 
| pointed out that if the profits of the undertaking exceed a 


! E . . . 
jon tair return, the tariff should be reduced ; otherwise there is 
CIATION cero dee wae eA es 804 : 


a tendency for some competing concern to enter the field. 
It is the policy of the commissions, which regulate the prices 
of monopolies so excellently in the United States, to regu- 
late these prices so that the public may obtain substantially 
the same prices as would be obtained under fair competi- 
In conclusion, it is pointed out that when any new 
rat? is put forward to develop business which would not other- 
wise be obtained, such rate, so long as it shows some profit 
for che added cost, is justifiable, and that the classes whose 
business is obtained without this rate have no true grievance 
on account of these low prices. 


qe 


AMONG the subjects requiring careful consideration at 
the present dav, is that of temperature tests of electrical 
machinery, Such tests were discussed in one of the Papers 
read before this convention, and it is pointed out by the 
author, Mr. F. D. Newsury, that the external surface 
temperature is very far from what is really required. We 
do not doubt that most engineers will agree that the only 
information that is really desirable is the highest tempera- 
ture at some point or points inside the machine. It is quite 
obvious that if the temperature is sufficiently low at the 
highest point to prevent the deterioration and breakdown 
of insulation we have the sole condition that is required. 
A certain amount of work has been done on these lines to 
obtain approximate relations between the suríace tem- 
perature and the highest temperature within ; but although 
this character of investigation can be carried out more or 
less easily in the case of field coils, it is not a simple matter 
when we are dealing with rotating machinery. As soon as 
it becomes known what is the hottest position in various 
parts of electrical machinery, perhaps the suggestion will 
be adopted that such parts should be equipped with thermo- 
couples for indicating the temperatures on test, in which 
case we may expect to find the rules in regard to tempera- 
ture rise considerably modified. Another question of very 
distinct interest is the construction of underground mains 
of a cheap but lasting character. This is a problem which 
has been increasingly before us for many years and various 


suggestions have been put forward trom time to time. [t 


is Interesting to note that the Committee on Underground 
Construction of the National Electric Light Association 
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states that cement mortar is superior to steel tape for | Opening of the Panama Canal.—It was reported in “ The 
covering cables. The unfortunate point about suggestions Times ” that the Panama Canal zone celebrated the opening of 


Mp : . | the canal on Saturday last. The principal event of the day was 
of this kind is that there is no quick method of testing their | the passage of the United States War Department steamer 
reliability. If a test, say, of one year could provide à “ Ancon,” which went through the Gatun locks in 70 minutes, 


guarantee of the satisfactory existence of the system for, ; The “ Ancon ” was followed by several other vessels, thus 
say, 30 years, engineers would feel that they could put such Starting officially the commerce through the Canal. 


suggestions more readily into practice. | Engineers and the War.— We have been informed that over 
1,000 replies have been received by the Institution of Elec- 

"C i trical Engineers as a result of the circulars sent out to members. 

The Availability of Knowledge. | The War Office and Government depart ments concerned have 


Tuar certain branches of knowledge are but little avail- been informed of what has been done. At present the replies 
able, except to those who have specialised in such directions, are being classified and indexed with a view to their being 
is emphasised by a small pamphlet which we have received instantly available if a call for any particular class of engineer 


A is made. Circulars have also been sent out to all electricity 
rom the Boston Co-operative Information Bureau. Per- supply departments and companies, informing them that there 
haps it would be more correct to say certain items, rather isa list of men available to fill vacancies on their staff. 


than certain branches, of knowledge. There are recog-; The War and Trade.—The Council of the British Elec- 
nised methods bv which information of a general kind can trical and Allied Manufacturers’ Association has sent the fol- 
be obtained along definite lines, but it is wken 2 man desircs lowing letter to the principal railway companies, municipal 
af T: A M^ b Bae kaoskiz: corporations and other large purchasers of electrical plant and 
information on à specific point, in a branch o: knowledge | apparatus in Great Britain :— 
with which he is not acquainted, that difficulty arises. As | There are hany evidenca of a tendency on the part of purchasers (by 
, ALI no means the smallest) to take advantage of clauses in their contracts to 
a rule, he has not time to study the whole subject, and, suspend and delay work on account of the war ; and the members of this 
therefore, he wishes to find a short cut to the desired in- | association, who employ tens of thousands of working men, are already so 
fo n It id certain be d t ob affected in respect of contracts representing over a million pounds stet. 
rmation. would certainly be an advantage li ine MOFe , jing. Should such suspension and delay become at all the common prac- 
scattered knowledge of the universe could be put into circu- 
lation, as it were, like banking capital. Unfortunately 
this is a dream which cannot be realised, because knowledge 


tice, the result for working men would be disastrous. One of the 
primary duties of every Britisher at the present moment is to maintain 
cannot be expressed in any common measure such as gold. 


! 
| 
employment as far as ever possible ; and my council desire to appeal for 
the prompt and sympathetic consideration of this question by all present 
or prospective purchasers of electrical goods and goods used in connection 
with electrical work. Our own Government, by common consent, has 
| set an excellent example, financially and otherwise, and has given every 
assurance towards allaying traders’ fears. The colonial Governments 
| have done the same ; notably the Australian Government, who have pub- 
licly exhort.d their own importers to keep up and extend trade with 


E cad 


NEVERTHELESS, something can be done. The average man 
has come to pin his faith a good deal on the encyclopedia in 
one form or another, and undoubtedly this kind of publica- 
tion enables him to obtain information to a limited extent 
with a minimum of trouble. The Boston Co-operative 
Information Bureau goes a step further, and we believe 
there is a similar sort of organisation, though rather less 
ambitious, in this country. The idea is that any question on 
any subject will be answered by the bureau. Obviously the 
value of such answers will depend entirely on the character 
and extent of the organisation. First-class information 
can only be obtained by having a first-class staff. Judging 
from the samples that are given, these questions are mostlv 
of the popular and commercial kind, rather than scientific, 
though occasionally a scientific question is to be found. No 
doubt it is the popular class of information in which an 
organisation of this kind would prove most successíul. 
When we come to organised branches of science, such as 
physies and chemistry, the inquirer after knowledge must 
perforce have made a general study of the subject before ho 
can put forward a rational inquiry ; and if he wishes for the 
latest information he knows where to lav his hand upon it, 
thanks to such publications as “ Science Abstracts " and the | 
abstracts of the Chemical Society and kindred bodies, 


Britain, recognising at once the extremely important issue involved, both 
now and in the future. 

An Australian Institute of Engineers.—According to 
“ Engineering " a scheme has been set on foot, and probably by 
now brought to a successful conclusion, for laying the founda- 
tions of an Australian Institution of Engineers. There are no 
means under Common wealth law of enabling the various tech- 
nical bodies of the several States to come together to form one 
inter-State organisation, and the only way by which such a con- 
dition can be brought about is for each body to adopt identical 
constitutions under their own State laws. The Victorian 
Institute has taken a definite step in this direction, and, we 
understand, has adopted an incorporation scheme which has 
been evolved mainly by the efforts of Mr. J. A. Smyth. past- 
president, and Col. J. Monash, president. A wide constitution 
has been drawn up, and was approved at a meeting held on 
June 10. "There was some hesitancy as to whether it was wise 
to adopt the title given above, but it was explained that the 
object of the whole scheme was to bring engineers in Australia 
together, and that there was no intention of arrogating the 
suggested title to the Victoria branch alone. It was hoped the 
other States would follow suit. and the Victorian body would 
always be known a3 th: Victorian Branch. 


Quick Method of Breaking Up. Tramway Tracks.—A 
quick method of breaking up the granite setts or other material 
used between tramway tracks has been successfully employed 
in Cleveland, U.S.A. Previous to any track work, where it 18 
necessary to break up the paving, a special plough is hauled by 
| a service tramcar over the section on which the work is to be 
| done. Th» plough consists of a heavy steel casting of suitable 
l shape for lifting the paving blocks and for cutting the tie rods 

Far Eastern Telegraphs.— With regard to an agency's | at the same time. Itis pulled by a service motor car which i5 
statement that cable communication with Japan had been | equipped with four Westinghouse 305 motors and HL control. 
interrupted, there has been little justification for such a report. | The weight of the motor car with load is about 50 tons. The 
For a few hours on Thursday last week the Japanese Govern- weight of the plough car together with its counterweight 18 
ment land lines between Yokohama and Nagasaki were inter- | about 11 tons. Three men and the crew of the motor car are 
rupted. There has been. no Interruption in submarine tele- | all that are needed to operate the machine. According to the 
graphic communication with the Far East. " Klectric Railway Journal " it has been found that with this 
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plough 1,300 sq. ft. of pavement can be broken up in one 
minute. On one occasion the pavement in a stretch of track 
2.600 ft. long was removed in 35 minutes. Only such slight 
difficulties as the breaking of the cable which pulls the plough 
have been experienced up to the present. The plough is only 
used once or twice a week, for an hour's work with it will give 
enough track to work on for 8 to 12 days. 


Hydro-Electric Power Undertakings in Norway.— Recent 
issues of ' Engineering " have contained some interesting 
information concerning new hydro-electric power schemes 
which are being developed in Norway. One of these is at the 
Folla River, an auxiliary to the Suma in the Surendale, and 
For this scheme a tunnel 
3 km. long is to be constructed through the Sande mountain 
in order to obtain a satisfactory fall. This undertaking is 
controlled by the owner of the Heane River water-power rights, 
in the South Drontheim district, which represents about 
15,000 m.r., which, it is understood, is to be used for electric 
ore-smelting. The Sandefaldene Company is about to 
exploit different falls in the Sande water system and will con- 
struct three power stations in the valley and a larger one at the 
sea, the aggregate power being about 80,000 H.P. The whole 
power is to be transmitted to the sea, where it will be used by 
the Union Carbide Co., who have contracted for 40,000 H.P. 
with the option for another 40,000 H.P. Another large power 
station, which is to be shortly erected, is to be at the Hógfos 
Falls and will have a capacity of some 25,000 H.P. The power 
is to be transmitted to the town of Risór, a distance of some 30 
miles. Some apprehension is felt that the exploitation of these 
and other schemes will lead to an over-production of power, 
more especially as regards the electrochemical industry. The 
results of even a small over-production in most electrochemical 
products is to lead to a decline in prices and a crisis, such as has 
already occurred twice in the last 20 years. 


Growth of Land Telegraph Systems in the United States. 
Some interesting figures were published recently by the United 
States Bureau of the Census showing the growth of land- 
telegraph systems during the five years 1907-12. The figures 
cover commercial companies only, and all the systems except 
one (the Western Union, which does both land and ocean tele- 
graph business) are operated by companies incorporated in the 
United States. Differences in systems of accounts between 
1907 and 1912 to some extent invalidate comparison of reports 
for those years. For instance, the figures for 1907 include no 
Statement of charges for depreciation or sinking fund, and 
these charges for 1912 could not be deducted without dis- 


closing individual operations. Per cent. of in- 


1912 crease 1907-1912. 

Number of companies or systems ... 22  .. 100 
Miles of pole line ......................... 247,028  ... 3:3 
Miles of single wire owned and leased — 1,814,196*  ... 15-0 
Number of messages ........... eee eese 103,536,418  ... 57 
Number of telegraph offices .......... 30,781 ... 5-9 
Income, total ...................... e eeeess- £11,258,700 ... 28-2 

Telegraph traffic ...................... 10,465,400  ... 38-0 

All other sources ................. ese 191,200 . —340 
Expenses, total ................... eere 10,572,500 ... 38-2 


General operation and maintenance 
Interest and taxes 548,200 ... 22-0 
All other expenses 2,210,900 167-1 
* Does not include 22-816 nautical miles of ocean cable operated by 
one land telegraph company. Exclusive also of 314,329 miles of wire 
wholly owned and operated by railway companies for their own business. 


7,813,400  ... 226 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Dr. Charles C. Garrard contributes an original article on “ Oil for 
Electrical Purposes " (p. 797) 


A Paper on the " Cost of Electricity at the Source," by Mr. H. M. 
Hobart, is given in abstraet (p. 790). 

We conclude our description of “The 150,000-volt Big Creek 
Scheme " (p. 795). 
" An abstract of a Paper on ‘ Possible Applications of the Electric 

urnace to Western Metallurgy," by Messrs. Dorsey A. Lyon and 
Robert M. Keeney, appears on p. 791. 


p—————————— ''O'—  '(me€"7E('—uÁÁÜÁ—  —IÓ€—€———————————— Paden 


We give an account of the thirty-seventh convention of the National 
Electric Light Association (p. 804). 
We publish an abstract of an article on “ Tests on the Half-watt 


Lamp," by Dr. H. Lux (p. 800). Our Leading Article deals with this 
subject (p. 802). 


OBITUARY. 


CHARLES CoRDINGLY.—Mr. Cordingly, owner and editor during 
the past 30 years of several well-known trade journals and organiser 
of the first exhibition of motor vehicles in this country, died in 
London on Friday last week at the early age of 51 years. As far 
beck as 1880 Mr. Cordingly edited the " Tricycling Journal.” 


APPOINTMENTS VACANT. B 


) 


London County Council invite applications from persons desirous: 
of having their names placed on the panel of instructors in wiremen’s: 
work for employment in the Council’s junior technical evening 
institutes. Salary for instructors in trade work 10s. an evening 
of about three hours, and for instructors in ancillary subjects (cal- 
culations and science), 7s. 6d. an evening of about two hours. Ap- 
plications on official forms, to be obtained at the L.C.C. Education 
Offices, Victoria Embankment, W.C., by 11 a.m. Saturday, Sept. 5. 
See also an advertisement. 

Oldham Corporation Electricity Committee invite applications for 
the position of junior assistant electrical engineer to take charge of an 
eight-hour shift. Salary £80, rising to £100, by annual increments of 
£10. Applications to Mr. Fred. L. Ogden, joint electrical engineer 
and manager, Greenhill Electricity Offices, Oldham, by Sept. 2. See 
an adveritsement. 

A first-class charge hand is required for the armature core plate 
stamping department of a firm. See advertisement. | 


A lead burner is required, with experience in burning heavy battery 
plates. Applications to Mr. A. Nichols Moore, borough electrical 
engineer, Town Hall, Newport, Mon. See advertisement. 

An electrical mechanic is required for installing electrical machines 
and instruments. See advertisement. 


The Committee of East Ham Technical College invite applications 
for the position of evening instructor of electric wiremen's work. 
Salary 12s. 6d. per evening. Forms of application from the Prin- 
cipal, to whom applications are to be sent by first post Sept. 7. 


Applications are invited for the chair of natural philosophy of the 
University of Melbourne (Victoria). Salary £1,100. Conditions, 
&c., from the Agent-General for Victoria, Melbourne-place, Strand, 
London, W.C. Applications by mail leaving London Aug. 27. 

A professor of pure and applied mathematics is required for 
Victoria College, Wellington, N.Z. Salary £700. Forms, &c., from 
High Commissioner's office, London, S.W., applications by Sept. 15. 

À qualified assistant engineering teacher is wanted for Stockton-on- 
Tees Technical School. Particulars from the Secretary for Higher 
Education, Shire Hall, Durham, and applications by first post Aug. 24. 

A lighting foreman is required by the Royal borough of Ken- 
sington. Applicants must possess a thorough and complete know- 
ledge of gas and electric lighting. Wages £3 per week. Applica- 
tions by Sept. 7 to Mr. H. R. Finch, A.M.LC.E., borough engineer 
and surveyor, Town Hall, Kensington, London, W. 


THE NATIONAL RELIEF FUND. 


(Treasurer H.R.H. The Prince of Wales.) 


This great National Fund, for the relief of those amongst the needier 
classes who are widowed, orphaned and otherwise affected by the fighting 
in which our troops and ships are now taking part, urgently seeks contri- 
butions however small. These can be sent with the following note, 
which can be cut out, filled in, put in an envelope and sent unstam ped 
addressed H.R.H. The Prince of Wales, Buckingham Palace, London. 


Disco a Stein NA | 


d. toward the Prince of Wales’ 


NATIONAL RELIEF FUND. 
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I enclose £ 8. 
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| Annual outlay for fuel. 
THE COST OF ELECTRICITY AT THE SOURCE.* COUR Mese ee 
a 25d. per ton. £1 per ton. 
bs. BY H. M. HOBART. ————— mm mmm 
Summary.—The Stott-Gorsuch method is applied to the determination 1-00 200,900 | £668,000 
of the cost of generating electricity in à 60-cycle station of 100,000 kw. 0-75 53,000 536,000 
installed capacity. 0-50 38, fete | 384,000 
The above amount re resents item B, the fuel component of ; 
In an address delivered by Ferrantit in 1910, the proposition was E i E 


; ) production costs per annum. We have already stated that for the 
formulated that, on certain assumptions, a station equipped with ten remaining component of the production costs (item A), we shall take 
25.000 kw. generating sets could be built at a total cost of £7 per | the constant value of £140,000. Adding A and B we obtain the 

| kilcwatt. I have made estimates which indicate £7 per kilowatt to total production costs set forth in the following table :— 
be sufficient for a 100,000 kw. station equipped with five 20,000 kw. 


1,800 revs. per min. steam turbine driven three-phase generators j 


Production costs per annum. 
and all the machinery required in such a plant. As a matter of Load factor, — ——— —— — — — — —; 
interest it may be stated that the outlay for the turbo-generators, | Fuel at 25d. per ton. | Fuel at £1 per ton. 
Ru exciters, switchgear, &c., is covered by 30 per cent. of this £7 1-00 |. £99.99 —— | RUSO 
r kilowatt. (Inand near large cities this sum would be insufficient, 0-75 193.600 676,000 
E e the outlay for land and buildings would then usually be at least £2 0-50 | 178.400 | 524.000 
per kilowatt.) The following estimate for the cost of electricity when ! 


manufactured in such a station, will be based on the Stott-Gorsuch In terms of pence per kilowatt-hour, the above production costs 
method.t in accordance with which the total cost is considered as | are :— 


made up of three components, These three components are: | —7———--——--——— 
production costs, investment costs and administration costs. F shall T 
divide the production costs into two items, A and B. Item A oad Tactor, 


Production cosis per kilowatt-hour. 


relates to all components of the production costs except fuel. Item B |! Coal at 25d. per ton. Coal at £1 per ton. 
relates to the cost of fuel. While A will vary by a small amount | 1-00 (-0744. (-288d 
- with the load factor, I shall neglect this variation and take: Item 0-75 0-092d. 0-322251. 
A = £140,000. | 0-50 0-127d. 0-375. 
Item B: In estimating the annual outlay for fuel we must first ; — 


- have data for the overall efficiency of the station. From an exami- | We now come to the second component of the total cost.—nam:ly, 
nation of the thermal efficiencies of turbo-generating sets and steam | the investment costs. At £7 per kilowatt the initial cost of the 
raising plant, one would be led to expect overall efficiencies from the * 100,000 kw. station is £700,000. This is sufficient to cover engineer- 
coal to the outgoing cables ranging from at least 18 per cent. for | ing supervision and contingencies. On the basis of :— 


unity load factor down to at least 16 per cent. for a load factor of ! Interen torsa aa boos) aeth Ea 5-0 per cent. 
0-50. But reasoning from the results actually obtained in practice | Rates, taxes and insurance ........... cesses 30  , 
it is not considered that it would be conservative to take values | Depreciation, &c......... eese es 46 0, 
higher than the following :— —- 
į E 2. Total annual charges on investment............ 12-6 per cent. 
Load factor. Overall efficiency. ! , , | 
Er MM ERS 15 per cent. | we arrive at an investment cost per annum of 0-126 x 700,000 
US. utisiees Bh Rate ie ta ]Ó , - = £88,200. 
0-50 T -—————( Id-^ us . [n pence per kilowatt-hour the investment costs are :— 
. ; 
Assuming the maximum load from our 100,000 kw. station to be Load factor. 


Investment costs per 


780,000 kw., the annual output for these three cases is :— 16 ME 
Load factor. Annual output in mega- | 0-75 M E 0-0420d. 
T Du i 0-50 c ne Se 0-0630d. 
OTD -—=«-—s-siebsdeintws naslov Sb daxeatews 525 As to the final item in the total cost—namely, the administration 
(-DÜ. AERES 350 | costs—let us distinctly limit this item, to the bulk manufacturing 
undertaking. Let the marketing of the electricity be separately 
' rey »coal consumed per annum amounts to :— : E : : pete 
The energy in the coal c p , handled by another undertaking. With this understanding. an 
Load factor. Mega- nin pus Dea of allowance of £20,000 per annum is reasonable for the administration 
TN PUE Po CES eosts. This provides for an administrative organisation simply 
0-15 EX Sead eee ees 3.730 concerning itself with manufacturing the electricity and delivering it 
0-50 ROM arr oned NEA 2.690 at the outgoing cables. Per kilowatt-hour this amounts to :— 
factor. Admini i 
The estimates may be based on coal with a calorific value of TOME ase gas ete d 
12.000 B.Th.U. per Ib., 1 kw.-hour equals 3,411 B.Th.U. Conse- LOU. — — ahosesuosi ans 0:007d. 
„quently each (2,000 Ib.) ton of coal contains :— 17 OPEM 0-0095d. 
]? (KK) 0-50 Se ee er ee re rr 0-0 145d. 
aw \ o ^ = ( ava E ; . . H : 
3.411 x 2,000 — 7.000 kw.-hour The total costs are worked out in the following table in which pro- 
p E duction costs are indicated by I., investment costs by ll, and 
The quantity of coal burned per annum is as ono a administration costs by HI. :— 
Load factor. Quantity of coal burned — --—- -= — m -MMM 
per annum. | Component and total costs in pence per kilowatt-hour. 
PES. paler hres enaps dates aU seva 667,000 tons. Load factor. ———————————— 
0:715 evcc*ovob9otsde9esothoco aos 530,000 » Coal at 25d. per ton. | Coal at £l per ton. 
Te | ———— ied essi owes 384,000  ,, SS QC RP M P EIE EMEN M E 
l l=0-074d. I= 0-28Nd. 
In the following table are set forth the outlays for fuel on the 1:00 IE -0-03 15d. IHE- O0315d. 
basis of 25d. per ton and £I per ton. 111.-0-007d. 1l 0-007d. 


* Abstract ol a Paper read before ihe American Institute of Ele wn Total 0-L125d. Total=.0-3265d. 
Sngineers. Im ner A ee eee a 
t" Journal " Institution of Electrical Engineers, Vol. XLVI., pp. 6. 


RNC ERROR ee 


( I- -0-0020. | I= 0-3224d. 
(THe Erzenit Vol. LXV L. p. BS. Nov. LI» MN) 0-75 H- 0-042d. | 11 --0-04204. 
repu ceedings?” American Institute of Electrical Engineers, May i ILL: 0-000954. LLL- -0-0095d. 
1013. p?. 1099. pst pas 
$ [t i believed that an analvsis will show this value to be reasonably Total ~ 0145 5d. —— Total -0:374Cd. 
repre sentative for item M. and th: tin so far as it errs it is in the direc tion mac oM va 
of being conservative. It will cover any investment costs, associated i O-127d. b= O-37ad. 
with the water supply. suc +h as cooling towers when required. 0-50 O-(G3d. | IL- 0-063d. 
Whe results of this investigation are presented in such form as to ji 0-012421. l Ill = 0-0145d. 


pernit of ready moditication to correspond to the use of fuel of other — 
caloritie values than 12,000 B.T.U. per pound. 


| ER Ü- ) 304: dox. Total —Q-4020d. 
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` These total costs are plotted in Fig. 1 with cost of coal as abscissa. 
They are plotted in Fig. 2 with load factors as abscissæ. For water- 
power stations, if there is no charge for the water, and if the total 
investment can be kept as low as £7 per kilowatt, the lowest curve in 
Fig. 2 (1.e., the curve for fuel at a negligible cost per ton) may be 
taken as affording a fair indication of the cost of electricity at the 
source. 

This investigation has been based on the assumption that the 
electricity delivered from the station is of unity power factor. For 
lower power factors the total cost of the electritiy will be higher. 
Prof. Arno, of Italy, has devoted a great deal of study to the influence 
of the power factor on the cost of electricity, and has arrived at the 
conclusion that for practical purposes the cost may be taken as pro- 


per kw.h. 


Tota! Cost of Electricity in Pence 


0 4 8 12 16 20 
Cost of Coal in Shillings per Ton. 
Fic. 1. 


portional to two-thirds of the true output, plus one-third of the ap- 
parent output—t.e., the true output divided by the power factor. 
Thus, if we take the case of our 100,000 kw. station when the load- 
factor is 0-50, we have seen that the cost with coal at 25d. per ton, is 
0-2045d. per kilowatt-hour for unity power factor. If the load is of 
0:80 power-factor the cost by the Arno rule will be 0-222d. per kilo- 
watt-hour. 

Prof. Arno's rule may be regarded as a uscful approximation for 
representative conditions. Furthermore, the costs which we have 
worked out have related to delivering 60-cycle three-phase elec- 
tricity at the pressure at which it is generated, sav, 10,000 volts. If 
It 1$ to be stepped up to, sav, 100,000 volts, to be transmitted in 


03 


e 
= 


Total Cost of Electricity in Pence per kwh, 


0°60 
Load Factor. 
Fia. 2. 


0°40 


bulk : 
em Tub à distance, then the increase of cost at the high-pressure side 
he in step-up transformers will have to be calculated separately. 
Premise D in cost can be traced right through to the consumer's 
oed 2s further caleulations, but the reasoning becomes very 
- When we arrive at the stages when ctricity is no 
longer carried in Bull: ge the electrici y 


—— a o 
— c m a i 


Telephone Extension in Panama.—It is anticipated that 
a apo the Panama Canal will lead to a very rapid 
epublic ae the telephone and telegraph systems in the 
and tel ot tanama. Already over 1,800 miles of telephone | 

elegraph wire have been ordered. 


POSSIBLE APPLICATIONS OF THE ELECTRIC FURNACE 
TO WESTERN METALLURGY.* 


BY DORSEY A. LYON AND ROBERT M. KEENEY. 


Summary.—This Paper is confined solely to such ores as are found in 
the Western States of America. The authors discuss the present status 
of the electric furnace in the smelting of iron ores, and then deal at con- 
siderable length with the use and advantages of electricity in smelting 
zinc ores. Complex sulphide ores and gold and silver ores are possible 
x neis for electric smelting. The Paper concludes with a description 
of electric ferro-alloy furnaces and & discussion on the cost of power. 


In this Paper we will discuss only those applications of the electric 
furnace which are strictly within the domain of metallurgy and where 
the electric current is used as a thermal agent only. Also we will 
discuss the use of the electric furnace only in so far as it has to do 
with the smelting of ores, having in mind especially those conditions 
which are to be found in the western part of the United States. We 
will deal first with the present status of the electric furnace in smelt- 
ing iron ores. As is well known, of the coke charged into an iron 
blast furnace only about two-thirds of the same is used for producing 
the heat necessary fot carrying on the process, while the other one- 
third is used as a reducing agent. Therefore, if the electric furnace 
is used for the smelting of iron ores, only enough carbon has to bo 
supplied to unite with the oxygen of the ore; in other words, to 
reduce it, and for this reason the smelting of iron ores in the electric 
furnace is of much importance to the western coast States, for there 
we find comparatively large iron ore deposits, but no suitable blast 
furnace coking coals, and so the cost of coke makes ordinary blast 
furnace smelting prohibitive. Moreover, so far only coke and char- 
coal have been tried to any extent as reducing agents in the reduction 
of iron ores in the electric furnace, and of these only charcoal has 
proved satisfactory. This has been shown by repeated trial runs at 
Trollhattan, and has been forcibly demonstrated by the fact that tho 
plant at Hardanger, Norway, where coke is used as a reducing agent, 
after being in operation for about nine months was forced to close 
down, due to the fact that nowhere near the same amount of p:g iron 
could be produced per kilowatt year of electrical energy expended 
as can be produced when charcoal is used. It would seem from what 
has just been stated that it is impractical to use coke, thus limiting 
the electric iron reduction furnace to the use of charcoal. Hence 
it is necessary that such a furnace be located in close proximity to 
& well-timbered region, where charcoal as well as electric power can 
be produced at a low cost. Another possible method, however, lies in 
the use of crude oil, which is generally more or less plentiful and com- 
paratively cheap in some districts, especially in California. Aside from 
its possible use in connection with electric furnace work, those 
interested in the subject have for years been considering the possi- 
bility of using crude oil as a reducing agent. So far as we are aware, 
this has not as yet been successfully done. That the carbon and the 
hydrogen of the oil will reduce iron oxides is self-evident, but as yet 
no one scems to have been able to solve the problem a3 to how to 
bring the ore and the oil together at the proper temperature. As 
a result of a preliminary investigation conducted by the meta!lur- 
gical section of the U.S. Bureau of Mines on the possibility of using 
crude oil as a reducing agent, it seems as if about the only menner 
in which crude oil may be used for this purpose is to first convert 
it into a fixed gas, and then introduce this into the crucible of an 
electric furnace, thus pre-heating the gas to such a temperature that 
it will effectively reduce the iron oxides as it passes up through the 
shaft of the furnace. Be that as it may, it is to be sincerely hoped 
that ultimately a suitable process may be devised whereby oil may be 
used as a reducing agent, and thus broaden the field for the possible 
application of the electric furnace in the reduction of iron ores ; 
for, from what has been stated above, it is apparent that the electric 
furnace is limited for such purposes at the present time to those 
localities where charcoal and electric power are comparatively cheap. 
As cheap power is a pre-requisite not only in the smelting of iron 
ores, but of all other ores as well, which it is proposed to treat in the 
electric furnace, the cost of power will be discussed later. 

That the electric furnace has been successful in. the smelting of 
iron ores in those districts which are favourable to the same is shown 
by the fact that 10 furnaces of the Swedish type (a total capacity of 
about 22,000 kw.) have been erected in Sweden, Norway and Swit- 
zerland. In this country there is one electric furnace iron plant of 
two furnaces, with a total capacity of 5,000 kw., in operation at 
Héroult, California. The type of furnace used in California is 
different from that used in Sweden, due to the fact that a different 
grade of iron is desired (and can be produced in the California 
furnace) from that which is produced in Sweden ; that is, in Sweden 


* Abstract of Paper read before the American Electrochemical Societ y. 
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a metal is produced which is low in silicon and carbon, and which is 
particularly well suited to steel making, whereas in California the 
demand is for a soft grey foundry iron. 

With regard to the possibility of smelting copper ores in the 
electric furnace, so far as we are aware, no copper ores are being 
treated at the present time in the electric furnace in this country. 
]t is reported, however, that in Norway trial smeltings of copper 
ores with an electric furnace of 1,000 H.P. and an estimated producing 
capacity of 2,000 tons per annum, have been conducted at the Ilen 
Smelting Works, Trondhjem, and we understand that it is the 
intention to smelt copper ores regularly at this plant in the electric 
furnace. More or less experimental work has been done upon the 
subject, and, as a result of this work, and reasoning by analogy. 
there seems no good reason why copper-bearing ores cannot be as 
successfully treated in an electric furnace as in à combustion furnace. 
In all furnaces of the latter class which are used for this treatment of 
copper ores the fuel used takes no part in the reactions which are 
necessary for obtaining the desired product, unless it be in the 
reduction of oxide ores which are smelted alone—that is, without 
an a‘Imixture of sulphides, which is practically an unheard of thing 
in this country at the present time. The writers, as a result of 
experimental work which they have done in connection with tests 
which have been made by the U.S. Bureau of Mines, and likewise 
judging from results which have been obtained by others, believe 
that it is perfectly feasible, both metallurgically and commercially 
(the latter, of course, dep»nding upon local condition) to use the 
electric furnace for the smelting of copper ores. 

The smelting of stra‘ght lead ores in the electric furnace has never 
been attempted either commercially or on a large experimental 
scale, largely because of the ease and cheapness of smelting by com- 
bustion processes. For the smelting of ordinary lead ores it has no 
especial application, but in the treatment of complex lead-zinc- 
silver ores the electric furnace might be profitably used. The roasted 
ore could be treated in an electric furnace operated at a temperature 
such that the lead reduced by carbon melts and collects the precious 
metal values and the zinc is volatilised and condensed. 

The use of the electric furnace in the metallurgy of non-ferrous 
metals has had greater application for the treatment of zinc ores 
than in the metallurgy of any other of the non-ferrous m»tals except 
alum nium anl ferco-alloy manufacture. Since 1885, when an 
electric furnace for the treatment of zinc ores was patented by the 
Cowles Bros., experimental work has been conducted on the subject. 
The commercial application of the process, however, has not resulted 
to any great extent because of the difficulty of condensing the zinc 
vapour produced under the smelting conditions of the electric furnace. 
The cause of this difficulty has not yet been definitely determined. 
With few exceptions the experimental work has not been conducted 
on a very large seale, and so it may be said that the electric smelting 
of zinc ores is st:ll in the experimental stage. Undoubtedly the 
electric furnace has a very promising ficld in the metallurgy of zinc, 
but before its wide application can be expected the condensation 
problem must be solved and mechanical problems in connection with 
the electric furnace worked out. The latter should not be difficult. 
The special field for electric furnace work in zine metallurgy is due 
largely to the low thermal efficiency of the present zinc retort, which 
is given by Richards a3 only 7 per cent. With the efficiency of the 
electric furnace varying from 50 to 75 per cent., the difference in the 
heat necessary for carrying out the smelting operations is so great 
as to permit of a higher cost of electrical energy than is permissible 
in many electrometallurgical operations. 

With the present method of zinc smelting the process is inter- 
mittent, and consequently the labour cost is high. Also the thermal 
efficiency is low because of the heat being conducted to the charge 
through the furnace walls. The retorts form an expensive part of 
the process, for at the high temperature necessary they last only 
about a month. With the electric furnace method of zinc smelting 
the processes are of two general classes: First, reduction of zine 
oxide and its compounds by carbon and carbon monoxide; and, 
second, decomposition of zine sulphide by metallic iron. In neither 
of these processes does the electrie current perform any other function 

than heating. Due to the fact that alternating current is supplied 
to the furnace, there is no electrolysis. As will be shown later, the 
process may be performed in either an are or resistance furnace, One 
essential difference between the reduction of zine oxide by carbon 
in an electric furnace and in a retort is that the retort process 18 
intermittent and the electric. process may be continuous. [n the 
electric furnace the charge is added at intervals, as necessary, and 
the slag is tapped or allowed to run continuously from the furnace 
without disturbing the operation of the process. The reduction by 
carbon or carbon monoxide occurs just as in the retort, with the 
exception that because of the rapidity of reduction in the present 
designs of electric furnaces, the third reaction does not take place 


apparently as well in the electric furnace as in the retort, 1esulting 
in a greater amount of carbon dioxide in the zinc vapour, which has 
a bad effect on the condensation. This results in the production ofa 
large amount of blue powder. Various attempts have been made 
to reduce this, the principal one being the passing of the vapour 
through incandescent carbon before entering the condenser. 

The largest plant in commercial operation for the electric smelting 
of zinc ores is that of the Norse Power & Smelting Synd. at Troll. 
hattan, Sweden, which also has smaller works at Sarpsburg, Norway. 
The Trollháttan plant has à furnace house 300 ft. by 52 ft., which 
contains 11 resistance furnaces, six on one side of the building and 
five on the other, two refining furnaces and several arc furnaces, 
In 1912 it was reported that the new furnace house, then partially 
erected, was to contain eight furnaces of from 600 kw. to 900 kw. 
each. The old furnaces are of 270 kw. each. The total power now 
being used at the works is 3,000 kw., and with the new installation 
it will be 7,500 kw. to 10,000 kw. The Sarpsborg plant has three are 
furnaces and four refining furnaces. For the last six or seven vears 
zinc smelting has been conducted at these works in the De Laval 
furnace, but part of the product has been the result of refining dros 
and scrap. It is stated that now ore smelting, using carbon as 4 
reducing agent, is being performed. The only information available 
about the works is that contained in a report of F. W. Harbord, 
published in 191], as evervthing in regard to the process and the 
results obtained is kept as secret as possible. 

The furnaces are of a modified Siemens type with a shallow hearth. 
and covered with a roof. A carbon block bottom forms one elec. 
trode while the other passes vertically through the roof. In some 


- furnaces the ore is charged through the roof, in others at one side of 


the electrode, while others have been designed having a continuous 
side feed. The consumption of electric current in the experimental 
run at Trollhattan averaged 2.078 kw.-hours per ton of ore smelted, 
which does not include re-smelting the powder. Two tons of powder 
were re-treated per ton of ore smelted. A comparison of the resis- 
tance furnaces at Trollhättan with the arc furnaces at Sarpsburg 
shows that while one was as good as the other for the carrving out 
of the desired reaction, the energy consumption was 70 per cent. 
more in the arc furnace than in the resistance furnace. The con- 
sumption of electrodes was also higher in the arc than in the resis- 
tance furnace, being 89-2 lb. per ton of ore at Sarpsburg and 69:3 lb. 
per ton at Trollhattan. 

Harbord states: “ The weak point of the process is the large 
amount of metallic powder produced in proportion to the metals. 
The recovery of a large percentage of metals is admittedly a very 
difficult problem, but that present practice can be very greatly 
improved upon I have not the least doubt, leading to decreased 
consumption of energy and reduction of labour costs. One detail 
which is a great improvement on the early practice is the better 
separation of the crude zinc from the powder by a mechanical 
stirrer.” At the time Harbord made his report Mr. J. C. Moulden. of 
the Sulphide Corpn., which ships the Broken Hill slimes, which are 
used at Trollhättan, stated he was of the opinion that the extraction. 
when certain improvements were made, would eventually be 5$ 
per cent. of the zinc, 80 per cent. of the lead and 80 per cent. of the 
silver. The cost of power at Trollhättan is about £2 per kilowatt: 
year, or 0-055 per kilowatt-hour. 

For several years extensive experimental work on a laboratory 
scale has been conducted at McGill University. This experimental 
work has been largely directed toward a study of the condensation 
problem and the speed of reduction. Uncommonly high percentages 
of carbon dioxide were found in the gases from the electric fuma". 
which, as previously stated, prevents condensation of the zine 8 
metal by oxidizing the condensing globules of the latter and pr 
venting coalescence. This has been noted by other experimenter. 
as well as the presence of considerable quantities of carbon and ore 
dust in the condenser, the latter believed to be due to stirring up o 
dust in feeding the charge into the furnace. Experiments were al% 
conducted on the reduction of zinc oxide in an intermittently heated 
retort. The charge was introduced into the retort at the beginning 
of the operation and at the end of the same the residue was dischare 
as an unfused residue. Reduction took place very slowly. and the 
results obtained showed that while it might be possible to operate 
the process continuously, such a course was not feasible. Interesting 
figures of power consumption were obtained in the experiments " 
McGill. In one run lasting 24 hours, with a resistance furnace [51 
by 18 in., the power consumption was 1,610 kw.-hours per short fon 
of ore smelted. Theoretically it is estimated that from 939 to 
1,060 kw.-hours per short ton of ore are necessary to smelt ordinar? 
zincore. It wasconcluded that a figure of 1,209 kw.-hours per short 
ton would put electric smelting upon a sound basis so far as power 
consumption is concerned. It was also somewhat possimistically 
concluded that there is some chance for electric zinc smelting iit 
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becomes possible to smelt with 1,200 kw.-hours per ton of ore, to 
reduce materially the labour and electrode costs and to extract 90 per 
cent, of the metal. 

The two chief exponents of the use of iron as a desulphurising 
agent in the electric smelting of zinc sulphide ores are the Imbert and 
Cote-Pierron processes. Although the first process has been tried 
experimentally on apparently a good-sized scale for two years in 
Upper Silesia, little authoritative information has been given out 
concerning it. The Cote-Pierron process is performed in a furnace 
of the Siemens type, or one having the two vertical electrodes in 
series, both types being roofed and connected with a column of elec- 
trically-heated carbon, through which the vapour passes before going 
to the condensing chamber. The same trouble has been experienced 
in the use of iron as in the carbon reduction method—namely, in 
condensation a large proportion of blue powder being formed. It 
seems that iron and iron sulphide are volatilised and other vapours 
given off which dilute the zinc vapour and cause similar trouble in 
the condensation of the zinc as in the reduction of Zinc oxide with 
carbon. Even with the column of carbon of the Cote-Pierron process 
this trouble continued. The Cote-Pierron process does not appear to 
have developed into the commercial success expected of it. While 
it is claimed that by the use of iron as a desulphurising agent in the 
direct treatment of sulphide ores roasting is avoided, it is probable 
that any saving in this respect would be more than offset by the cost 
of iron. For carrying out the reaction about 700 lb. of iron are 
stated to be necessary per ton of 30 per cent. zinc ore. At 48s. per 
ton the cost of iron would be about 16s. per ton of zinc sulphide ore 
treated. The cost of roasting a zinc sulphide ore is estimated by 
Ingalls at from 5s. to 7s. per ton. It is doubtful if a regenerative 
process for recovering the iron from the iron sulphide formed would 
be very successful, or cheap enough to reduce the cost below that of 
roasting. The iron sulphide might be sold if a market was near, but 
it probably would be contaminated by other metals in the ore. 

Although, as previously stated, more progress has been made to 
date in the electric smelting of zinc ores than with the electric 
smelting of any of the non-ferrous metals except aluminium and 
metals forming ferro-allovs, such as silicon, chromium and tungsten, 
nevertheless the process is still largely in the experimental stage. 
There is no plant operating on a commercial scale except the Troll- 
háttan works taking from 7,500 kw. to 10,000 kw. The experimental 
work mentioned is still going on, but as yet none of it has developed 
into a commercial operation. From what has been said concerning 
the work at Trollhüttan and the results of others, it is very evident, 
as previously explained, that the difficulty lies almost entirely in 
condensation of the zinc vapour to a metal rather than blue powder 
under the peculiar conditions of the electric furnace. he electric 
furnace, mechanically or electrically, presents no great difficulties 
to solve, because all of the troubles formerly experienced have been 
solved in the construction of large pig iron, steel, carbide and ferro- 
alloy furnaces. The problem, then, is one of a metallurgical nature, 
and is caused by the different conditions and greater speed of smelting 
in the clectric furnace than in the combustion retort. The opponents 
of the electric smelting of zinc ores, who as a rule appear to have no 
knowledge of the great development of the electric furnace itself in 
the treatment of other ores, often state that. while the ret ort is the 
weak part of the old system, so is the electrode the weak point of the 
electric method. Admitting that the retort is the weak part of the 
retort method, and judging from la-ge scale electrometa!lurgica! 
work on other ores, we do not believe that in general the electrode 
1$ an exceptionally weak part of electric smelting. The electrode 
problem, no longer a serious one, has been solve] in iron smelting. 
It is only fair to assume that the designer of an electric zine furnace 
should stand upon the accumulated knowledge and take the results 
» others when the motallurgical problems of electric zinc sm-lting 
nu been solved. If the failure of the electric furnace in smelting 
s Ores 18 not due to the electric furnaze or the electrodes, what 
e Ru mo lan condition which causes condensation dine 

edente 3 eeu ed rie commercial application of the process ? 
TERT e ni ^ S pas due to a difference in the sm^lting condi- 
uc E ric nre as compared with the ret ort. Both 
powder. Some a conditions influence the formation of blue 
ánd [sus E un under certain conditions of pressure 
ol be dos i n iem cal conditions lea ling to the formation 
ihe din un c ge argely to the speed of reduction of zinc oxide 
hea dne dd and to the presence of volatile impurities in 
carbon dioxide i p np found that the permissible percentage of 
linc 1 the zinc retort was very low, and that when the 

18 exceeded the carbon oxidises the zinc, causing formation of 

blue powder. The vapour of the zi ee acl ; thi 
limit or not Meri e n ; ir of the zinc retort is usually below this 
liquid zinc. But a By 80 that the zinc is condensed chiefly aa 
beneath th. HM E ide furnace the temperature directly 
that the RI. de m E er the are or resistance furnace is so high 
Ion proceeds so rapidly that the large amount of carbon 


dioxide formed does not have a chance to be reduced to'monoxide 
by the hot coal of the charge before entering the condenser. Hence 
there is the oxidation of the zinc mentioned. By the use of elec- 
trodes of large cross-section it is probable that this concentrated heat- 
ing could be reduced, so that, rather than & very high temperature 
at one place, there would be a uniform comparatively low tempera- 
ture all over the charge. This was found to be the case in the smelt- 
ing of iron ores both at Héroult, California, and Trollhattan. The 
solution of this problem is verv probable, and, while it is difficult, 
there is no reason why it should not be worked out in time. When 
this is solved, and it is not necessary to re-smelt a large proportion of 
blue powder, as at Trollháttan, where 2 tons of blue powder are 
smelted for each ton of ore treated, it is probable that electric zinc 
smelting will proceed rapidly. The use of iron as a desulphurising 
agent does not seem to have advanced as far as reduction of the 
oxide with carbon, and it is probable that the latter will keep its 
present supremacy. Some work has been done in an electric furnace 
operated under pressure or vacuum, but only a beginning has been 
made in this direction. 

The electric furnace has a possible field in Western metallurgy at 
places where there are complex sulphide ores of lead, zinc, copper, 
gold and silver. With the solution of the zinc condensation problem 
it is not unreasonable to suppose that ores of this class can be elec- 
trically smelted so as to get a fair recovery of the metals and at 
least the precious metal values. Also, owing to the fact that prac- 
tically as high a temperature as desired may be obtained in the 
electric furnace, it would be possible to smelt complex ores which 
have high gold and silver values, but which are too low in base metals, 
such as lead and zinc, to make their recovery worth the additional 
expense of concentration. In the blast furnace 10 per cent. of zinc 
in the charge causes sticky slags, and with a much higher percentage 
the operation of the furnace is very irregular and difficult. These 
slags could be fused readily in the electric furnace. In such a case, 
if the ores contained copper and zinc, the ore could be charged into 
an electric blast furnace, using matte as a collecting agent for the 
gold and silver. 

In the smelting of gold-silver ores carrying no lead or copper, 
to form either a lead bullion or a copper matte, but containing iron 
sulphide, the electric furnace might be used in connection with an 
air blast for oxidation of the iron sulphide, and an iron matte as a 
collecting agent for the gold and silver. The value of iron matte 
as a collecting agent is still largely a matter of personal opinion, but 
from the pyritic smelting which has been done with iron as a col- 
lecting agent, and from some experiments of the writers’ using iron 
matte in the electric furnace, it is evident that a fair recovery can be 
made in this way. As in the case of electric copper smelting, the 
electric furnace treatment of these ores is still in the speculative stage. 
The writers believe that mines in isolated districts, where fuel is 
usually high and where the power operating the mine or mill is often 
hydro-electric power, could in many cases melt their cyanide pre- 
cipitates more economically in electric furnaces than in combustion 
furnaces. The construction of a small Siemens type of furnace is 
simple and inexpensive. By operating the electric furnace when 
one of the units of the mill was down for repairs, or on the mine shift 
when little hoisting or drilling was being done, no additional elec- 
trical installation would be necessary. This simply means that power 
which under ordinarv conditions is wasted would thus he utilised. 

The application of the electric furnace to the smelting of rare 
metal concentrates, such as chromium, tungsten, molybdenum and 
vana lium is of particular interest to the Western metallurgist, for 
all of these ores are mined in the Western States, but their treatment 
has been confined to concentration by ore dressing or chemical 
methods, or shipm^nt of their concetrates to the ferro-alloy manu- 
facturer or the metal refiners. If these concentrates could be treated 
locally they would be given a ‘‘ form value " at once, and thus enable 
the district in which they are produced to retain money which is now 
expended for freight charges, and also to retain the profits of the 
ferro-alloy manufacturer, which, because of the specialitv of the 
product, are rather large. The only rival of the electric furnace for 
high-temperature metallurgy is the thermit reaction, which is more 
expensive. The electric furnace soon after its introduction into the 
manufacture of ferro-allovs rapidly superseded combustion furnaces for 
this work in all instances except the manufacture of ferromanganese. 

In general an electric furnace for ferro-alloy manufacture consists 
of a crucible without a roof, having cither a conducting or a non- 
conducting hearth and an upper vertical carbon electrode or elee- 
trodes, Most of the furnaces first built had a conducting hearth, 
and this practice is still common in furnaces up to 750 kw. capacity. 
but for larger sizes experience has shown the non-conducting hearth 
type to be preferable. One reason for this is because there is con- 
siderable loss of electrical energy by dissipation through the lining, 
and hence there is a tendency to have a lower power factor. Tn 
working a smul furnace intermittently—ie., discharging completely 
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before charging again—the conducting hearth furnace is much | 


easier to operate and start cold. When a large furnace is to te 
operated for several months continuously on one alloy, this advantage 
of the conducting hearth is of no importance. A factor which has 
been little considered in the construction of ferro-alloy furnaces is 
the power factor, as they are generally completely enclosed in sheet 
steel, when bands would do as well, with much less induction resulting 
in the circuit. The ferro-silicon furnaces are lined with carbon, 
while the furnaces to be used in producing other alloys are generally 
lined with a basic lining of magnesite or dolomite brick, or a mixture 
of tar with either material. When low carbon ferro-chrome is being 
made the lining is sometimes chromite. Generally a furnace is 
designed so that the electrode or electrodes are at a sufficient distance 
from the sides to permit a chilling of the material charged upon the 
walls. This has been found to give the most satisfactory lining. 
Under such conditions furnaces have been operated for two or three 
years without being re-lined. The average furnace operated con- 
tinuously runs about two years before being shut down for repairs. 
A furnace operated intermittently must, of course, be re-lined more 
often. Owing to the greater part of the reduction of oxides in ferro- 
alloy manufacture being done at a high temperature by solid carbon, 
most of the furnaces are run with an open top, into which the charge 
is placed around the electrode. Under these circumstances there is 
& considerable waste of heat which might be used in pre-heating the 
charge. In these furnaces the electrode usually dips about 12 in. 
to 15 in. beneath the top of the furnace, which is kept filled with cold 
material so as not to expose the molten mass beneath. There is 
burning of carbon monoxide around the electrode, and an escape of a 
large volume of gas through the top of the furnace house. It is 


stated that one of the Alby type of carbide furnaces is operating — 


with a closed top at Kopporaaen, Norway. The Helfenstein furnace 
does away with the open top also, as it is airtight, and in addition has 
feeding shafts where the charge is pre-heated by the waste gases. 
Inthe manufacture of the higher-priced alloys, such as ferro-tungsten, 
it is impossible to use any furnace but one with an open top, because 
of the intermittent nature of the operation, but in making ferro- 
silicon and ferro-chrome it seems advisable to pre-heat the charge 
as much as possible and prevent as much oxidation of the electrodes 
as is possible in this manner. A large number of the first ferro-alloy 
furnaces were supplied with direct current when the furnace house 
was built adjoining the power house, so that there was only about 
20 ft. between the furnace and the generator. It was soon found 
that the electrolytic action in a direct-current furnace resulted in 
deposition of potassium, sodium, calcium, aluminium with the allov, 
so that as pure a product could not be obtained with direct as with 
alternating eurrent. When alternating current was first used, single- 
pliase current was the more comnion in general application, so that 
the arrangement remained the same as previously, the generator 
delivering directly to the furnace at the desired voltage without 
any transformation. Later, when three-phase current became 
prevalent, furnaces designed to take single-phase current were con- 
nected in groups to three-phase systems by several methods. Then 
the single-phase furnaces were replaced for large scale work by the 
present-day three-phase furnace. l 
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Naturally, all other conditions being favourable, the use of the 
electric furnace in the smelting of ore and the production of metals 
and ferro-alloys will depend largely upon the cost of electric power. 
In water-power plants the cost of installation may be as low as 
£9. 6s. per kilowatt, or as high as £80. As shown in the Table, the 
cost of hydro-electric power to the consumer may vary from £1 to 
£12 per kilowatt-year, depending largely on local conditions. 

Of late years a great deal has been said and written as regards 
the production of cheap electric power by gas-engine-driven gene- 
rators. It is quite true that power can be produced cheaply in 
this manner when waste gases from a blast furnace are utilised. On 
the other hand, if coal is burned in gas producers to produce the 


, necessary gas, and even if the coal used is of an inferior quality, 


and a by-product plant is operated in connection with the gas- 
producer plant, the cost of electric power made in this way is quite 
likely to be more than is generally supposed it can be produced for 
where gas engines are used for driving the generators. As to what 
the cost of power produced by gas engines would be, a reliable 
engineering concern has furnished data which show that, with coal 


! at 12s. per ton, which it is assumed will contain 13,000 B.T.U. per 


| 
| 
| 
| are favourable to the latter, except in so far as it may permit of the 


pound, electric power can be produced at about from 0-372d. per 
kilowatt-hour for a 2,000 kw. plant to 0-316d. fora 10,000 kw. plant 
when using gas-engine-driven generators at a load factor of 75 per cent. 
With steam turbines the cost of power with coal at 12s. per ton as 
before varies from 0-344d. per kilowatt-hour with a 2,000 kw. plant 
to 0-257d. with a 10,000 kw. plant. In the following table are given 
the approximate costs of power per kilowatt-year at various 
electric furnaces and electrochemical plants in this and other 
countries. | 

In general. then, we may say that, aside from the smelting of 
iron ores, the manufacture of aluminium and the production of ferro- 
alloys, the electric smelting of ores is still in the experimental stage. 
It will probably never replace existing processes where the conditions 


development of a process which may be more efficient than an exist- 
ing process. For example, in the retort process of zine smelting. à 
furnace temperature of from 1.400°C. to 1,500°C. is required. This 
is the temperature on the outside of the retorts, whereas the actual 
temperature inside the retorts is from 100 deg. to 200 deg. less than 
this. Therefore, in this respect an electric furnace would offer the 
advantage that the full temperature of the furnace could be had 
just where it is needed—that is, where the work is to be done. For 
that reason, even though the electric current may cost more than 
coal for an equivalent heat value, the eletric furnace may, never- 
theless, be found more efficient, and hence in the long run more 
economical, than the combustion furnace, especially if the current 
can be used in the manner just indicated. However, as we have 
repeatedly stated, we do not believe that it is necessary to consider 
the electric furnace as a competitor of the combustion furnace, but 
as affording the metallurgist a furnace which will enable him to treat 
| certain ores and to work out certain processes in à more alvan- 
; tagcous manner than it is possible to do in the combustion fume. 
or to treat ores in certain districts where, owing to local conditions, 
it would not be commercially feasible to treat such ores. 
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Table,—Cost of Electric Power for Electric Furnace and Electrochemical Purposes with a H igh-load Factor. 
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Cost per 
Location. Power company. Nature of power. kilowatt- Product at present time. 
| year. 
EEA gob os te ee ETE ——— 
Braintree, England .............eeeesseesee Lakes & Elliott Steel Foundry ......... Gas engine ............ £22 0 O | Steel. 
Sheffield, England. .sssssssssseseseneeseoseses Municipal system oo... ..e cece eee eee seco M ur 17 4 0 | Steel. 
t La Praz, Savoie, France .......cceseee eee eees Electrometallurgical Co. of France ...| Hydro-electric — ...... 3 2 0 | Aluminium, steel, carbide. 
Livet, lsere, F'rance....... eee Keller, Leleux & Co. ....................- | H ydro-electrie —— 9 6 0 | Ferro-alloy. 
Ugine, Savoie, France............ cnm Girod Electrometallurgical Co. ......... H ydro-electric ..... e| 3 6 0 Ferroy-alloy, steel. 
Bonn, Germany ......... E dita unita Municipal system................ esee Steal. oieececha itunes 18 4 0 | Steel. 
Remsheid, Germany ssesssssresrerserresesss Lindenber Steel Co......................... SIERI aussessis exe rnnt | 17 4 O0 | Steel. 
Volklingen, Germany ........ eene tochling Iron and Steel Co. ............ | Steam, gas... 16 6 O | Steel. 
Meraker, Norway........... —— — Ó Meraker Electric Smelting Co. ......... Hvdro-clectric ......... 1 6 O | Ferro-alloys, carbide. 
Notodden, Norway ssssesseessrereeresseereeee Norwegian Balt petre Co................... Hydro-electric ......... 1 4 O | Nitrates. 
tjukan, Norway .ssessrrsesreererereesrrerseee Norwegian Salt petre Co... eee ' Hvdro-electrie ......... | 1 O0 O | Nitrates. 
"Tyssedal, Hardanger, Norway... Tyssedal Power Co..........cccccseesecvers | Hydro-electric ......... | 2 0 OQ | Carbide, cyanamid. 
''rollháttan, Sweden ......... ER Royal Power Plant ........................  Hydro-electrie £l 8s.to2 4 0 | Iron, zinc, ferro-alloy, papets 
South Vernon, Vermont ,....... eene Connecticut River Power (o............. Water and steam...... 10 6 O | General. 
Shelburne Falls, Mass., U.S.A. ............ Connecticut River Power Co............. Water (secondary) ...| 5 8 0 | General. 
Turners Falls, Mass., U.S.A. oe. eee Turners Falls Power Co. ................-. Water and steam...... 12 0 0 General. 
Turners Falls, Mass., |o. WR Turners Falls Power Co. .................. Water (secondary) ...| 5 2 0 General. 
Rumford Falls, Maine, LOSA renne Rumford Falls Power Co. ............... Hvdro-electric ...... M 5 2.0 | Paper. 
Niagara Falls, l dui. E ees 5 — seeders H vdro-electric ......... 5 2 0 | Electrochemical. 
Niagara F alls, C anada Saar aeit eaaa 1 Ry 2 -. A aras H vdro-electric MEE 400 Electrochemical. 
South Carolina, USA. Leere Southern Power Co..............ceeeeeeee e H ydro-electric 5.00 Nitrates. 
Stine AO E depuis Illinois Steel Co. secs | Steam. gas -eeen 8 6 O | Steel. 
South Carolina, U.S.A. eene Southern Aluminium Co. ............... H ydro-electric ......... 5 0 O | Aluminium. 
Snake Hiver, Idaho, USA ri TEE . Southern Idaho Power Co. ............... Hydro-clectric ......... 2 4 0 | General. 
Heroult, Cal, U.S.A. eee T m | Northern California Power Co. ......... Hydro-electric ......... 3 2 O0 | Pig iron 
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E THE 150,000-VOLT BIG CREEE. SCHEME. 
(Concluded from page 764.) 


GENERATING AND SWITCHING EQUIPMENT. 

The generating equipment, electrical apparatus and high-tension 
*bus bars are housed in a reinforced concrete and structural steel 
building measuring 171 ft. long, 84 ft. wide and 103 ft. high. On the 
first floor are the generating units, the exciters, step-up transformers 
and separate compartments for station service transformers, rheo- 
stats, a storage battery for switch operation and an oil-tank installa- 
tion. The building is of sufficient size to house three generating units 
and their auxiliary equipment. The pipe lines pass from the valve 
house under the operating-room floor to the wheels, and the steel- 
lined tailraces are located immediately under each, opening directly 
into the river from the side of the building. 

The main operating room is 168 ft. long by 43 ft. wide, and is 
served from end to end by a 100-ton Cleveland electric travelling 
crane. The main switchboard, which is of the bench type, is located 
on a gallery in the centre of the operating room, immediately above 
the exciter bay, and by remote control it governs the generators, 
transformers, switch operation and auxiliary control of governors 
and exciter motors. In the exciter bay, on the gencrator-room level, 
is a remote-controlled exciter and generator field board, to which are 
brought exciter and generator field leads. A small upright switch- 


Fic. 3.—150,000-voLT OIL SWITCHES. 


board on the gallery takes care of the storage battery, lighting and 
local interior power service. : 

In case of trouble on any section of the apparatus an alarm system 
calls the operator's attention by both bell and lamp signals,.a specia! 
trouble lamp beitz installed on the panel from which each piece of 
equipment is controlled. The upper portion of the station is given 
over almost entirely to oil-switch and ‘bus installations. The step-up 
transformers are situated in bays on the generator-room floor level 
at the rear of the generating units. A railway track extending into 
the generating room for about 30 ft. permits easy handling of them 
and of other heavy machinery during installation or repairs. The 

‘ment is laid out to give free access to the oiling system and other 
auxiliary equipment below the main floor. Water for cooling 
ae transformers, oil in suction tanks and other service is sup- 
Pied by an independent piping system from tanks outside the station. 
he tail water from the upper plant, supplemented by the dis- 
2 of Pitman Creek, which empties into Big Creek from an 
" nt watershed at a point about 1,000 ft. above plant No. 1, 
hi pound behind a dam of the arched type, 288 ft. long and 73 ft. 
'gh, which has been thrown across Big Creek about 500 ft. below 
Plant No, |, Its crest elevation is 4,805 ft. Provisicn for flash- 
Pas ds been made as in the other dams, and a sluiceway con- 
x PY a T2 in. gate is provided. This dam diverts the flow of 
ater into a second tunnel 12 ft. in diameter and 21,300 ft. long, 
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driven through the native granite on & grade of 3-2 ft. per 1,000 ft., 
and provided at its entrance with a gate and screen similar in general . 
design to those at the head works of the first tunnel. The tunnel 
ends in a concrete-lined surge tank 120 ft. high. The water flows | 
from this tank through an outlet controlled by a gate 9 ft. in diameter 
into a 108 in. pip» 250 ft. long, which connects at. its lower end with 


Fia. 4.—150,000-vorT ’Bus Bars. 
a pair of pressure pipes leading to the units in power house No. 2. 
With the exception of a difference of two fewer buckets in the wheels, 
the hydraulic features of the second station are so nearly the same 
as at the first station that further description is unnecessary. As 
stated above, the head on the second station is 120 ft. lower than that 


5.—150,000-voLT TRANSMISSION LINE TOWER, SHOWING NINE 


FIG. 


Disc INSULATORS AND METHOD OF FIXING CONDUCTORS. 


on the first, but the units are of the same rat nz, and on a 'count of the 
greater amount of water required per horse-power of output the 
second station will have one less machine in the final development 
of the project. . 


D 
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In each station each pair of water wheels drives a 50-cycle 6,600- 
volt revolving-field type generator of 17,500 k.v.a. rating at the 
normal speed of 375 revs. per min., this being the continuous rating 
of the generator. The generators are the largest of their type thus 
far built, and are sufficient in size to give 21,000 k.v.a. for one 
minute and 25,000 k.v.a. momentarily. The design permits the 
operation of each rotor at 100 per cent. excess speed without excessive 
strain upon the rotating parts. The weight of each generator in 


plant No. 1, inoluding the shaft but excluding. the water-wheel 
runners, is 292,250 lb., the rotor, shaft and wheel runners weighing 
together over 200,000 lb. From the generators the leads are carried 
in conduit t5 the 6,600-volt oil-switch room located on the third floor 


Fic. 6.—VIEW OF TRANSMISSION LINE, SHOWING CHARACTER OF COUNTRY TRAVERSED. 
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above the 6,600 volt oil switches, and the latter on insulators carried 
on a steel tower located on the roof. Outgoing lines are dead-ended 
on strain insulators attached through special structural steel framing 
to the building frame. The arresters in plant No. 1 have dead and 
earthed tanks, and the horn gaps, which are equipped with indi. 
cators, are operated by mechanical remote control. 

The 150,000-volt switches are installed in independent three-pole 
units surrounded by concrete compartments which practically enclose 
the equipment. Corridors are formed by wall openings of sufficient 
size to enable any switch unit to be removed and the 'bus chambers 
for high-tension service are separated from the switch compartments 
by a concrete barrier 12 ft. high. The exciter generators, rated at 
150 kw., operate at 750 revs. per min., and are of 
the interpole compound-wound type, each being 
capable of exciting two main generators. The 
machines are designed with shunt windings ar- 
ranged so that the halves can be connected in 
series for self-excitation at 250 volts or in parallel 
for excitation by smaller generators on a separate 
basis. Two sets of regulating exciters are in- 
stalled, each consisting of a 250-volt motor-driven 
exciter controlled by a Tirrill regulator, con- 
nected in series with a 125-volt exciter with- 
out a regulator. By differential connections a 
voltage range from 125 to 0 is secured. 

The exciters in plant No. 2 are rated at 300 
kw. each, two being used. These machines are 
of the non-interpole type, but are compound 
wound with two shunt circuits on a common 
set of poles. The series winding is used in con- 
nection with hand regulation from the remotely 
controlled exciter switchboard, but normally one 
of the two shunt windings is connected across the 
armature and self-excited through the customary 
rheostat, the other winding being separately 
supplied from a 60-cell storage battery con- 
trolled by a special Tirrill regulator. The 
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of the station, and thence to 6,600-volt duplicate "buses on the second ! ‘bus-bar connections are the same in general arrangement as in 
floor. All 6,600-volt "buses are installed in separate concrete cham- the first station, and in both disconnecting switches are installed 


bers with individüsl cells for generators, transformers and other ; 
apparatus. One bank of main transformers is provided for each | 
generating unit, but the switching connections are such that either | 
bank may be operated from either 6,600-volt "bus and the high- | 
tension sides may be thrown upon either of two sets of 150,000-volt | 
transfer “buses by the operation of suitable remote-controlled oil , 
switches. Connections may be made between either high-tension 
?^bus set and either of the two transmission lines through additional 
oil switches. 

Each main transformer is rated at 5,833 
k.v.a., and is of the single-phase oil-insulated 
water-cooled type, one spare unit being pro- 
vided. The primaries are connected in closed 
delta and the secondaries in Y, giving 86,700 
volts per phase and 150,000 volts between five 
wires. The neutral of the Y is grounded, but 
the transformers are insulated for operation 
ungrounded, so that the full transmission 
pressure of 150,000 volts may be used with or 
without the ground. The neutral ground is 
connected through a current transformer which 
operates an alarm system in case of any 
decided unbalancing. . . 

To provide flexibility in the high-tension 
*bus bar and switching system it was necessary 
to utilise two separate floors in the upper part 
of the plant for proper housing of the “bus 
equipment. "The'busesare all of 2 in. wrought- 
iron pipe and all connections are of 1-25 in. 
pipe. These large diameters were used, and 
the corners of metallic line fittings were 
rounded off, to reduce the chances of corona 
loss! The high-tension leads from the trans- 
formers are carried upward in vertical runs to 
strain insulators supported from the roof 
framing, horizontal strain insulators of the 
multiple-disc type being used on each side of the conductors at each 

foor level to stiffen the construction. The standard spacing of 
horizontal 150,000-volt ‘buses 1s 8ft. The outgoing lines are carried 
through choke coils near the roof and pass out of the building through 
wall openings protected by canopies. Interior bushes are not used. 
The plant is equipped with aluminium-cell lightning arresters and 
the usual horn-gaps, the former being installed in à compartment 


on each side of every oil switch carrying high voltage. The two 
outgoing lines from station No. 2 are multiplied into those from 
the first station without local switching. Interior 220-volt three- 
phase service for motors, &c., is available in each station. The 
lighting is handled by a 220-110-volt three-wire system. The 
plants are illuminated by tungsten lamps throughout and the 
intensity of illumination varies from 3 ft.-candles in the generator 


room on the switchboard gallery to 1-5 ft.-candles in the 
basement. 


Fic. 7.—VIEW OF TURBINE SETS. 


150,000-voLt TRANSMISSION LINES. 

The transmission lines from the Big Creek development are me 
the most notable thus far operated, both on account of their a 
length and the extremely high voltage employed. From DE 2 
to the Los Angeles sub-station, formerly called the Eagle Roc i 
station, the distance is 241 miles. There are two steel tower v 
each carrying a three-phase circuit with the conductors in & 


ows 
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-zontal plane, the towers being spaced 660 ft. apart, except in regions 
exposed to sleet, where the spacing has been shortened. The towers 
-are of the Milliken type, over 3,400 having been used. Conductors 
-are sagged for a minimum clearance of 25 ft. above ground. The 
towers are carried on structural steel foundations extending about 
-6 ft. into the earth. The principal members of these foundation 
structures are 6in. by 3-5in. angles. The lines are placed 80 ft. 
.apart on centres on a right-of-way 150 ft. wide. About 65 per cent. 
of the towers are standard, each weighing 5,600 lb. The standard 
height from the ground to the cross-arm is 43 ft. The conductors 
-are carried by Locke No. 2,565 insulators, nine discs being used in 
series on suspensions. On angle and anchor towers two sets of 11 
‘discs each are used in parallel on each side of the tower. Each disc 
unit has been given a dry flash-over test of 90,000 volts and a rain 
‘test at over 56,000 volts. 

More than 6,000,000 lb. of cable was required for the two lines. 
"The conductor is of aluminium with a steel core, the outside diameter 
being 0-95 in. and the weight per mile 4.058 lb. The core is com- 
posed of seven strands of double galvanised plough steel wire 0-105 in. 


Fie, 8.—ViEw or 4,500 x.v.a. TRANSFORMER, STEPPING DOWN FROM 
150,000 To 18,000 voLTs. 


in diameter per strand, and the maximum stress figured for the con- 
ductor is 7,500 lb. The standard towers were designed to withstand 
the pull resulting from the breakage of two conductors on the same 
side of a tower, and anchor towers were designed to meet the con- 
‘dition of all three conductors broken on one side, with a broken 
‘ground wire, and a pull at right angles to the line sufficient to permit 
their use as angle towers tor making a line turn c£ 60 deg. A seven- 
Strand galvanised Siemens-Martin steel cable o. 7-5 tons ultimate 
‘Strength is used as a ground wire. The conductors : re spaced about 
17-5 ft. apart horizontally. The line crosses the Sier: Nevada and 
Tehachapi ranges at altitudes of from 4,500 ft. to 5,000 tt., and also 
‘traverses a rolling country. The large diameter of the conductor 
JS an important factor in the elimination of corona losses. 

_At Bakersfield, Cal, 135 miles from the generating plants, is 
Situated a concrete and steel switching station, at which the incoming 
‘and outgoing transmission lines may be cross-connected or parallel 
through oil switches. Plans are made for a future transformer 
installation here and for handling an additional 150,000-volt line. 
The present installation of oil switches is of the non-automatic hand- 
operated type, but remote control will be employed later. A 
receiving sub-station has been built about 9 miles from Los Angeles, 
the building being a 168 ft. by 110 ft. reinforced concrete structure, 
housing the two incoming lines from Big Creek, transformers, com- 
pensators and synchronous condensers utilised in voltage regulation. 


The distribution system includes both 72,000-volt and 18,000-volt | 


lines, and ultimately the sub-station will care for three incoming 
lines and two 72,000-volt and six 18,000-volt feeders, besides housing 
four 15,000 k.v.a. synchronous condensers. The sub-station is five 
stories in height and is so laid out as to be readily extended. There 
are at present four 13.500 k.v.a. transformer banks supplying energy 
from the 150,000- volt ‘buses to the 72,000-volt and 18,000-volt ‘buses, 
Two 15,000 k.v.a. synchronous condensers are run off the 18,000-volt 
'buses through banks of three 5,000 k.v.a. transformers delivering 
6,600 volts to the condensers. Each condenser is equipped with a 
direct-connected exciter, and a future 3,000 kw. direct-current 
generator for railway service may be attached. 

In order that pressures of 150,000 volts may be maintained at 
both ends of both transmission lines the synchronous condensers 
must each supply 12,300 k.v.a. lagging and the generators 
11,750 k.v.a. The voltage rise due to line capacity without con- 
densers is 9-3 per cent. at no load. The General Electric Co." (of 
America) furnished all the 150,000, 72,000 and 18,000-volt switching 
equipment, the main switchboard, one rotary condenser, six 
transformers and auxiliary apparatus. One synchronous condenser, 
the remaining transformers and auxiliary apparatus were provided 
by the Westinghouse Electric & Mfg. Co. 

The transformers are interchangeable, and all are of the oil-insu- 
lated water-cooled type. The sub-station is divided into sections 
according to the line and 'bus voltage handled, with a central as- 
sembly aisle served by an 85-ton electric travelling crane. The Big 
Creek system is operated in parallel with two 50,000-volt lines from 
the Kern river plant of the company through compensators of 
10,000 k.v.a. total capacity. The “buses are arranged in duplicate 
to give increased flexibility, but on account of the space requirements 
of the delta-delta connections of the transformers it was necessarv 
to use 72,000-volt cable in the transformer room. Jron pipe is em- 
ploved for 'buses and for the other high-tension connections. The 
only automatic switching equipment is that used on 72,000-volt and 
18,000-volt feeders. 
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OIL FOR ELECTRICAL PURPOSES.* 


BY CHARLES C. GARRARD. 


The oils now most commonly used for insulating purposes, 
either in oil switches or in oil-cooled transformers, are obtained 
from crude petroleum by fractional distillation. The process 
is one that preserves the hydro-carbons in their natural form. 
The most probable chemical composition is a mixture of 
paraffins of the general formula C,H,44,, though without 
doubt they also contain olefines of the formula C,H,. 

Some years ago it was à common practice to use resin oil 
for oil switches. This, however, is now no longer used, and all 
insulating oils, both for switch and transformer use, are 
obtained from erude petroleum, as above set forth. Naturally, 
the requirements for switch or transformer service are various. 
Thus, an oil for use in switches must not increase too much in 
viscosity (i.e., thicken) at low temperatures, whereas for trans- 
former use this would not so much matter. 


Influence of Moisture.—All insulating oils are extremely 
sensitive to moisture, and the presence of water is one of the 
chief things to guard against in the use of oil-filled apparatus. 
Naturally, however, as it is not possible to guarantee that the 
oil in use is always perfectly free from moisture, the apparatus 
must have sufficient factor of safety to work satisfactorily 
with oil of à somewhat lower dielectric strength, due to the 
presence of small traces of moisture, than if it were perfectly 
dry. Nevertheless, all users of oil-filled apparatus should 
possess a simple apparatus for testing the dielectric strength 
of the oil used, so that directly the oil gets below a certain 
standard it may be changed. The curve in Fig. 11 illustrates 
the effect of moisture on the dielectric strength of oil. It will 
be seen that even 0-03 of 1 per cent. (č.e., five or six drops of 
water per quart of oil) reduces the dielectric strength by 25 per 
cent. It is, therefore, of the highest importance to see that al] 
oil tanks, &c., are perfectly dry before being filled with oil, and 
all oil should be specified to be delivered in steel barrels or 
drums, and not wooden caske. 

Apart from the measureme:.? ^f dielectric strength, which 


* Copyright. All rights reserved. 
f Tobey, “ Transactions " American Inst. Elec. Eng., Vol. XXIX., 
1910, p. 1198. | 
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ìs the best test, various other rougher qualitative tests may be | driven pump. The press is arranged with pipe connections 


applied to oil to detect the presence of moisture as follows :— 


so that it can be coupled up to the transformer cases, the oil 


1. If much moisture be present., it will settle at the bottom in which can then be treated by being pumped from the trans- 


in 7 to 10 days and be visible. 


2. A piece of cold glass plate may be held over a sample 


heated above 100°C. ; moisture driven off will be condensed 
on the plate. 


Kilovoalts. 


0 005 O10 O15 020 025 030 
Per cent. water. 
Fic. 1.—INFLUENCE OF MOISTURE ON DIELECTRIC STRENGTH OF OIL OF- 
MEDIUM VISCOSITY. 


3. A red-hot piece of wire is thrust into the oll ; a crackling 
noise will be heard if moisture be present. If dry, there will 
be simply a puff of smoke. A similar test can be made by | 
placing a sample of the oil in a small porcelain dish and heating 
over a flame. If moisture 
is present, a similar crack- 
ling noise will result as with 
the wire test. This test 1s 
the next best test to the 
only really reliable one— 
viz., measurement of di- 
electric strenyth. 


Drying Oil.— lf the oil is 
very wet, the greater part 
of the water (down to 0-7 
of 1 per cent.) can be re- 
moved bv centrifugal action 
in a standard cream sepa- 
rator like the De Laval. 
With a medium-sized ma- 
chine 50 to 60 gallons per 
hour mav be treated. 

To render the oil 
thoroughly dry, and as ìt 
should be used in electrical 
apparatus. the most con- 
venient method is the use 
of an ordinary chemical 
filter press, as ordinary 
filter paper will allow oil 
to pass slowly through 1t, 
but will absorb small quan- - = 
‘tities of water. With a - ee) ee 
moderate-size press 600 
gallons of medium-grade 
oil mav be treated per hour, 
replace the filter paper about once every half-hour. 
a filter press 18 illustrated 1n Fig. 2. It will. be seen that 
the oil is circulated through the press by means of a motor- 
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former through the press and back again. to the transformer, 
which can thus be in service during the filtration. Such a 
plant when installed should include a small electric drying 
oven for drying the filter paper. This paper is very sensitive 
to moisture, which it easily absorbs from the air. The pa 
should be thoroughly dried and put quickly into the press 
whilst still warm. Of course, such refinements are only 
necessary when dealing with very high voltages. Further 
particulars of the treatment of transformer oil may be found 
in an article by S. M. Kintner, “ The Treating of Transformer 
Oil," “ Electric Journal," October, 1906, and a Paper by 
Tobey entitled ‘“ Dielectric Strength of Oil."* 

Presence of Sulphur in Oil.—The greatest disadvantage of 
free sulphur is that it attacks the copper windings. This action 
can be used for detecting the presence of sulphur. Tobey, in 
the above-mentioned Paper, gives the following data for the 
time taken to blacken a polished piece of copper wire which has 


previously been heated. The oil was heated to 85°C. during 
the test. 


Per cent. sulphur. | Time required to blacken copper wire, 
1/10 of 1 per cent. 2 to 3 minutes 

1/100 ofl  ,, 30 minutes; 

1/1000 ofl a i 15 to 20 hours 
1/10,000o0f1  ,, | Uncertain 


Insulation Resistance of Oil.—Insulation resistance 1s not a. 
safe guide as to dielectric strength of oil. The insulation 
resistance often falls with increase in temperature, while the 
dielectric strength increases. This is probably due to the fact 
that the conduction is electrolytic, which means, of course, a 
negative temperature coefficient. If after prolonged heating 
the insulation resistance becomes constant, and remains so for 
several hours, it may be assumed that all moisture has been 
expelled. This final value of resistance may, however, be 
very much less than when the oil is cold. The only safe test: 


ui 
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Fic. 2.—Om Fitter Press WITH MoToR-DBIVEN Pump. 


it merely being necessary to | for all purposes is the dielectric strength test, and the question 
Suchi | of specific resistance is not of much practical importance. 


| * " Transactions ” American Inst. Elec. Eng. Vol. XXIX. 1910, 
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* Dielectric Strength of Oil.—The dielectric strength of oil is 
measured by the maximum electric stress, or maximum 
difference of potential per unit of length (i.e., potential gradient) 
which it can withstand without breaking down. In order to 
Measure this it is not sufficient to determine the sparking 
‘distance between two electrodes and divide by the distance 
between them, as the maximum electric stress depends on the 
‘shape of the electrodes. If one be simply concerned with com- 
parative results, the method of testing adopted by Digby and 
Mellis,* viz., measuring the breakdown voltage between a disc 
and a needle-point, is most convenient, as this gives the lowest 
breakdown voltage fora given distance apart of the electrodes. 
Such a testing apparatus is shown in Fig. 3, and the quantity 
of oil suitable for test purposes is 10 oz., the glass cylinder 
being about 2in. in diameter. After each breakdown test it 
is necessary to insert a new needle-point. 

"With such a testing apparatus, the voltage required to break 
‘down in. of ordinary oils varies between 8,000 and 11,000 
volts, a voltage which can be obtained very easily. Moreover. 
‘Consistent results can be obtained with such an apparatus, so 
that it is very convenient for commercial comparative tests. 
although it is not possible by it to determine the exact physical 
dielectric strength of the oil. If, on the other hand, it be 
desired to measure the exact dielectric strength, it is necessary 
to use an apparatus from the geometrical dimensions of which, 
aba given breakdown voltage, the maximum electric stress in 
the oil can be calculated. If spherical electrodes be used, } in. 
each in diameter, and the distance be- 
tween them be 1 in., then, providing 
the middle point of the high-tension 
winding of the testing transformer be 
earthed, the maximum electric stress in 
the oil would be 


max. = 0.195 X 1-173 volts per inch, 
where V=the maximum value of the 
voltage between the electrodes. 

The figure 1-173 is the correcting 
value for the shape of the electrodes. 
and their distance apart and the 
various values of this factor are given 
by Alexander Russellf If the test 
be made, using the } in. spheres as 
mentioned above, good oil will require 
40,000 or 50,000 volts to break it down, 
and as a smaller distance between the 
electrodes is not to be recommended, 
it will be seen that a somewhat high 
voltage is required for the test. 
Nevertheless, although somewhat more difficult to make, the 
results so obtained are absolute and give a measurement of a 
definite physical characteristic of the oil in the same sense as a 
measurement of the specific gravity or flash point. 


Flash Point.— The flash point is the temperature at which 
an inflammable vapour is given off. It is best tested in a closed 
testing apparatus for measuring the flash point of heavy 
mineral oils such as is sold by all makers of physical apparatus, 
and examples of which are Gray's apparatus and the Martin- 

ensky. All specifications of insulating oil should fix a mini- 
mum for the flash point. l 

Tt may be pointed out here that transformer oi which has 

een in use in transformers sometimes shows a very marked 
lowering of the flash point. This has been traced to the 
presence of the naphtha in the insulating compound of the 
transformer, which, not having been thoroughly expelled from 
the winding Previously to being put into use, has been ab- 
sorbed by the oil. For this reason it is very dangerous to bring 
naked lights in the neighbourhood of manholes or vents in the 
‘tops of oil transformer tanks. Explosions have been caused 

Y neglect of this precaution. 
pua e 


Fig. 3.—Trstina APPARA. 
TUS FOR TESTING SwriTCH 
AND TRANSFORMER OIL. 
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Specific Gravity.— This is of little direct interest to the user 
of insulating oil, and therefore it is not worth while making any 
condition as to same. 


Viscosity.—This is of special importance when the oil is to 
be used in switches. For transformer work the heating of the 
transformer may be relied upon, under usual circumstances, 
to thin the oil sufficiently to ensure efficient circulation. On 
the other hand, cases have come before the author's notice of 
switch oil which, at a temperature approaching freezing point, 
has become of the consistency of butter, in which condition, of 
course, it would be fatal to the action of the switch. Switch 
oil, therefore, should be called for between certain limits of 
viscosity at maximum and minimum temperatures. For 
switch work it is also important that the oil should not become 
too thin, as then its arc-quenching power is affected. The 
Redwood viscosimeter is the best apparatus for measuring 
viscosity and can be purchased from any apparatus dealer. 


Freedom from Acid and Alkali.—To test for these im- 
purities, the oil is shaken with an equal volume of boiling water 
in a separator and kept nearly at 100°C. until separation is com- 
plete, when the aqueous solution is tested. As an indicator, 
tincture of cochineal prepared with 20 per cent. alcohol is best. 
This is red in neutral solutions, violet-purple in alkaline, and 
yellow in acid solution. l 

Resin is also shown in this test by its precipitation in fine 
white granules at the point of separation of oil f om the 
water. 

The presence of sulphuric acid and sulphonates can be 
detected by a white precipitate forming when barium chloride 
solution is added. 


Mineral Impurities and Additions.— These may be detected 
by evaporating and igniting the oil and testing the residue. 


Routine Testing of Insulating Oil.— Every consiznment of oil 
received should be tested to see whether it comes up to speci- 
fication. If large quantities of oil are used, it is a verv good 
scheme to instal a storage tank capable of holding. say, 300 or 
400 gallons, and arranged to be rapidly filled and emptied by 
a pump. If it is intended to put the whole of a consignment 
consisting of several drums into this tank and so mix them, it ` 
will be sufficient to test a mixed sample from each drum. If, 
on the other hand, the oil is to be transferred directly from its 
delivery drum into use, then each drum must he individually 
tested. The method of having a storage tank and pump is 
specially to be recommended for transformer work when many 
transformer tanks have to be rapidly filled and eniptied for 
test purpose :. 


STANDARD SPECIFICATION FOR TRANSFORMER 
OIL. 


The following is a good working specification for standard 
transformer oil and a very considerable quantitv of oil has 
been purchased in accordance therewith. It does not represent 
the best that can be done, but it is perfectly :atisfactory for 
all ordinary purposes, and certainly for voltages up to a work- 
ing pressure of 30,000 volts. 


^; ality.—The oil to be best quality mineral oil. and to con- 
tain no trace of animal or fatty oils. No oil thickener must be 
present, neither must it contain substances which will oxidise 
when heated to 82°C. in contact with air. 


Freedom from Acidity.—It must show absolutely ro trace of 
acidity, neither must it develop any acidity if heated to 82°C. 
in contact with air for prolonged periods. 

Dryness.—The oil must be perfectly dry, and not liable to 
absorb moisture when standing in a damp atmosphere. 


Dielectric Streugth.—The electric insulation must be good. 
A laver of oil 0-07 in. thick must not break down with a 
lower electric pressure than 9,000 volts alternatine current, 
the pressure being applied between two brass rods | in. dia- 
meter, the ends of which have been rounded hemispherically. 
The temperature of the test to be 18°C. (This will correspond 


to a dielectric strength of 91,000 volts per centimetre about.) 
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Foreign Matter. —The oil must be well filtered and must 
contain no dust or foreign substance. 


Flash Point—The flash point must not be below 154°C. 
when tested in a closed testing apparatus for measuring the 
flash points of heavy mineral oils (Gray’s apparatus). 

Slidge.—This point is dealt with below. 


STANDARD SPECIFICATION FOR SWITCH OIL. 


A specification for switch oil can be exactly the same as for 
transformer oil, except that the flash point should be somewhat 
higher, viz., 190°C. In addition, also, it is necessary to fix 
upper and lower limits for the viscosity. Generally it is sufficient 
to specify the viscosity between, sav, 4°C. and 21°C. Reason- 
able values are. for viscosities measured in the Redwood vis- 
cosimeter, at 4^C. not more than 850, at 21°C. not under 100. 

Many manufacturers will desire only to stock one kind of oil 
for both transformer and switch work, in which case the higher 
flash point oil will be used for both purposes. 


Necessity for Changing the Oil in Switch and Transformer 
Tanks.— As regards transformers, provided the oil does not 
vet wet, it will last an indefinite period without changing. 
Periodically tests should be made on the dielectric strength in 
the manner above set forth. If this remains satisfactorv, 
nothing need be done. 

In the case of switches. however, the matter is different, as 
the arcing which occurs on breaking the circuit carbonises a 
certain amount of the oil with formation of amorphous carbon, 
Which remains suspended in the oil for long periods, up to one 
week. 

It would be expected that the presence of this carbon deposit 
would cause a lowering of the dielectric strength of the oil. 
Acting on this assumption, it is even the practice of some 
operating engineers to change the oil in their switches every 
time they have operated under load conditions.* On the other 
hand excellent. results have been recorded where the oil in 
switches has only been changed about once per vear. and a case 
Is also on record of oil switches which in three vears opened 
several hundred short-circuits without change of oil. Digbv 
and Mellist made tests bv breaking an oil switch 200 times, 
but were unable to find any deterioration of the dielectric 
strength of the oil as a result. It can be stated. therefore, that 
if an oil switch is equal to its duty, the carbonisation of the oil 
which occurs in operation 1s without serious effect on its dielec- 
trie strength. The oil is much more likelv to deteriorate in the 
switch tank. due to absorption of moisture. [t is a good 
practice, therefore, periodically to measure (by means of a 
spark-gan) the dielectric strength of all oil in switches whether 
thev have operated or not, and to replace any which has fallen 
below a certam minimum value. To enable this to be done 
conveniently, the oil switch tanks should be provided with easy 
means of filling and emptying the oil. 


Life of Transtormer Oil and Formation of Sludge.— Atten- 
tion has been directed in recent years to the deposits of sludge 
which have been found in and around the windings of oil im- 
mersed transformers. This is not a matter of first Importance 
with oil switches. as the deposit is one of slow growth, and all oil 
switches are, or should be. periodically cleaned. In the case 
of transformers it has been found that the oil ducts between 
the windines have become choked, thus preventing efficient 
circulation, with consequent overheating. For this reason the 
best modern practice 1s to Insert a clause in the specification 
for transformer oil to guard against this. It is claimed that 
Russian oils are inherently less subject to sludge formation than 
American oils. On the other hand, the refining process to 
which all oils are subjected, if prolonged, tends to prevent the 
after formation of sludge. n 

The subject has been investigated by Michie.f who has found 
that the sludge consists of oxidation products of the oil. In 
order to minimise their. formation, therefore, the oil tanks 
should be as airtight as possible and the formation of ozone 


* e Transactions © American Inst. of Elec. Eng, Vol. XXIX., 1910, 
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should be guarded against. The special deposit of sludge on! 
transformer windings is due to the fact that the metallic copper, 
which itself is generally only very slightly attacked, acts as a 
catalytic agent greatly accelerating the formation of sludge, 
which naturally deposits on the windings. By continuing the 
refining process before mentioned the unsaturated and more 
readily oxidisable portions of the oil are removed. It may be 
mentioned that an oil so treated is generally considerably more 
expensive than one with which no such precautions have been 
taken. The use of such an oil is, therefore, not generally 
warranted for oil switches for the reasons before set forth, 
except perhaps in the case of very large current switches (1,000! 
amperes or upwards) which are apt to run hot. 

A non-sludging test which can be readily applied by the user 
is a matter of some difficulty. A laboratorv test is as follows*: 

Pure air is sucked through 100 cubic cm. of oil heated to. 
150°C., in a 200 cubic em. flask fitted with a condenser neck, 
at the rate of three bubbles per second (0-07 cubic ft. per hour). 
The deposit formed can be weighed by diluting with petroleum. 
spirit, filtering and washing with petroleum spirit. Forty-five 
hours of such treatment should not yield more than 0:05 per cent. 
in weight of the original oil as deposit. A piece of bright copper 
having a total surface area of 4} sq. in. should be in the oil in 
the flask during the test. 

In order to secure a quicker test than the one just described. 
experiments have been made by passing ozonised air through 
the heated oil. Under this test practicallv all oils sludge, and 
it is only possible to compare their quality on the basis of the 
relative amounts deposited. It is also difficult to know how 
much ozone is being passed through, so that the test can hardly 
be said to be a very reliable one. | 

The following sludging test has been recommended by 
Messrs. Alexander Duckham & Co. :— 

Exposure of samples of oil to 180°C. for 22 hours results in a deposit 


being formed which is sufficient to indicate to a careful observer 
their comparative tendencies to sludge. 

Half-ounce samples (approximately) of each oil should be taken 
and placed in a parallel-sided beaker measuring 85 mm. by 35 mm., 
and each be immersed in an oil bath. During the test the position 
of the beakers should be frequently changed, so that the samples 
receive, as near as possible, equal treatment. The thermometer 
by which the temperature is read should be immersed in the centre 
of the oil bath. The samples are allowed to cool for 12 hours after 
removal from the bath, and an equal amount of petroleum ether 
should be added to each and stirred a little to secure amalgamation, 
and the whole be allowed to stand. The deposit is then estimated 
by filtering and washing with more spirit. 

. After thoroughly drying, the increase in weight of the filter paper 
is determined, A maximum deposit of 0-03 per cent. should be 
accepted for transformer oil. Messrs. Duckham do not recommend 
the passage of air, oxygen or ozone through the test sample, nor the 
presence cf copper, on account of irregularities in the results. 

The whole matter of sludging of transformer oils is at the 
present moment receiving the attention of the Research Com- 
mittee of the Institution of Electrical Engineers, and it 15 hoped,. 


therefore, that in the near future more satisfactory data re- 
garding it will be available. 


TESTS ON THE HALF-WATT LAMP. 


BY DR. H. LUX. 


The author has carried out tests on the half-watt lamp. using 
photometric, spectro-photometric and bolometrie methods. and the 
results from the point of view of radiation are not without interest. 
These tests were carried out on a “ Nitra ` lamp. giving ].000 c.p., 
and on a half- watt Osram lamp. giving the same light on ]10 valts. 
When taking the same number of watts per candle-power. the d 
lamps had very similar physical properties. The figures obtaine 
from the Nitra lamp are given in Table I. at 

It seemed of great importance to determine the temperature 0 
the half-watt lamp at the different candle-powers. Lummers 
method did not seem to be likely to lead to a determination of the 
true temperature. — Wien's equation had therefore to be used, viz., 

E=C. A>. eet, 


~ æ Inst. of Electrical Engineers, March 19, 1913. 


T Abstract of an article in the '* Elektrotechnische Zeitschrift." Heft 
22, 1014. 


THE ELECTRICIAN, AUGUST 21, 1914. 


801 


s d 


Table [.—Giving results obtained on a 1,000 c.p. Nitra Lamp. 


—— — 
e- —— 


Efficiency. 


| | Candle-power. | Abu: 

| aS MEE ee aC (EOE e 
Volt. Am- ; | T" Watts : 
agc. | peres Watts. HoF Spheri- na Aad oat per hemi., ne 

zontal. | cal. |^P spheric?" spherical) Pe 

| cal. c.p. ture 

| c.p. 
65 364 | 236-6 | 155-2 | 1330| 1415] 1-780 | 1-672 | 2,355 
70 378 | 264-6 | 2080 | 1780| 189-5 | 1486 | 1-396 | 2,415 
80 408 | 326-4 — 3400 | 2983| 310-0/ 1-101 | 1-052 | 2,531 
90 435 | 391-5 ' 547-0 | 468-5] 498-8! 0-836 | 0-785 | 2,640 
100 4à7 | 4570 , 801-0 | 686-2] 730-0| 0-666 | 0-626 | 2,750 
10 477 | 524-7 | 1080-0 | 926-2| 985-0| 0-567 | 0-533 | 2,850 


Table II-—Giving results obtained by Testing an Osram lamp giving 200 
c.p. on 110 volts. 


Candle power. , Watts per Absolute 
Volts. Amperes. Watts. —— — ——-———— — —. spherical tempera- 
| ‘Horizontal.| Spherical. c.p. ture. 
50 1350 — 67:50 88 | 70 9:50 1,835 
60 L504 | 9024 — 234 | 18:5 488 1966 
70 1,652  115:64 43-9 34-7 3:33 2,074 
80 L788 1304. 75-7 58-9 2-39 2,148 
90 1-916 72:44. 118-8 94-0 1-836 2,270 
100 2-40 , 20400: 176-0 139-0 1-468 2,355 
110 2-158 25738, 2560 202-1 1-171 2,450 
Osram Lamp, taking 110 volts and giving 100 c.p. 
110-00 | 0-86 | 94-6 8lL4 : 64-2 1:300 2.385 
115-06 | 089 | 102-4 100-0 ^ 7990 | 1-089 2.460 


p e E AES — 29 Sse 


and this gives the black temperature by spectro- photometric methods. 
The value of the constant c has lately been found by the Reichsanstalt 
to be 14,370, and the constant C was found to be 1,830° absolute. 
For purposes of comparison figures were also obtained for an Osram 


lamp for 110 volts giving 200 c.p., and also for another Osram lamp 


giving 100 c.p. on 110 volts. These figures are given in Table II. 

The figures, given in these two tables, allow one to construct a 
curve, showing the relation between current and temperature. In 
Fig. 1, the mean spherical candle-power is shown as a function of the 
absolute (black) temperature, both for the Nitra lamp and for the 
ordinary Osram lamp. (For the Osram lamp, the ordinates are 
drawn on a scale five times that used for the Nitra lamp.) 
, Lummer and Kurlbaum have devised an empirical formula, show- 
ing the relation for glowing platinum between the candle-power and 
the absolute temperature. Thus if d is the candle-power, and T is 
the absolute temperature, then $ is equal to the rth power of T, in 
which equation x itself is a function of the temperature. Lummer 
and Pringsheim assert that as the temperature rises, r tends to 
approach a limiting value of 12. But this does not tally with the 
figures obtained by the author in these tests, Taking the figures 
given in Table I, we find as follows. i.e., from the curve constructed 
on these figures. To values of the absolute temperature, 2,388, 
2,450, 2,550, 2.650, 2,750, 2,825, there correspond as values of x 11-4, 
10-6, 10-5, 10-3, 9-3, 8-2. 
absolute temperature 1,875, 1,950, 2.050, 2,150, 2,250, 2,350, 2,425 
Corresponding to values of x 15-6, 14-2, 11-4, 10-9, 10-4, 10-3, 9-3. 
On physiological grounds it also appears unlikely that the coefficient 
* approaches a limiting value of 12. It seems a much more likely 
supposition that at very high temperatures it would become zero. 
There must be some upper limit to the sensitiveness of the cye to 
light ; beyond this limit. any increase of temperature cannot produce 
on the eye the impression of a greater blaze of light. Apart from 
this, of course, there remain the figures which give the energy of the 
light-radiation, measured as a physical quantity, but these are not 
the same as the photometric figures, where the eye alone is the judge. 
The authors results appear to agree better with Rasch's theory, 
according to which the impression produced on the eye by a light 
I5 represented by a ditferential equation of the form 

db dT 


p TE 


Rasch has shown that this equation is quite consistent with the 
One quoted above, which is due to Lummer and Karlbaum. From 
the first equation, we get the fact that k is equal to the product of x 
and T. For glowing tungsten, we get from the figures of Tables I. 
and IL, the mean value of 25,373 for k, which agrees fairly well with 
the figure of 25.000, which Rasch obtained from Lummer's figures for 
platinum. From the Tables I. and Il., and from the curves in Fig. 1, 
we find an interesting relation between the absolute temperature and 
the efficiency. If we take the spherical candle-power per watt for a 
given temperature, it will be seen that the ordinary tungsten lamp 
gives a greater light than the lamp filled with nitrogen. At an 


absolute temperature of 2,400°, for instance, the ordinary tungsten 


From Table II. we get values of the 


lamp gives 0-76 c.p. per watt, while the Nitra lamp gives only 0-64. 
Therefore for the same input, the Nitra lamp gives 18-75 per cent. 
less light than the ordinary tungsten Jamp. This depends on the 
extent of the radiating outer surface, which in the one case is in 
contact with the heated nitrogen. A considerable portion of the 
heat is lost by convection processes, and is wasted, in so far as the 
production of light is concerned. Langmuir's tests showed that 
with a smooth stretched wire of 0-5 mm. diameter, and an absolute 
temperature of 2,850°, there was a loss of 6 percent. If the filament is 
wound in a spiral, the convection losses are considerably diminished 
and with a spiral, 2 mm. thick, they are reduced to about 1 per cent. 
But then there occurs another kind of loss. If the wire is wound 
into a spiral, it radiates light also, more or less, inside the spiral ; 
thus if the winding is very close, a certain portion of the light never 
succeeds in emerging. If Langmuirs figures are compared with 
those of the author, it would seem that 16 per cent. of the light is 
lost inside the spiral, but on the other hand, it is quite possible to 
ascribe a large portion of the losses to causes connected with con- 
vection. A sidelight is, perhaps, thrown on this aspect of the 
question by measurements carried out by the author to determine 
the total radiation in absolute units by means of Lummer and 
Kurlbaum's photometer. The figures which were obtained are given 
in a further table in the original article, but are not reproduced here. 
The use of nitrogen in the “ half-watt " lamp for the purpose of 
preventing the volatilisation of the tungsten at high temperatures 
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(400* | 4000* | 2200? 2400? 2600? 800?  1000?Tlo55 
; Ordinary Tunest2n Lamp, c.p. 
| e—-—-- Ditto, c.p./watts. 
i 6——--— Ditto, watts/c.p. 
i ¢—— Nitra Lamp, c.p. 
e—-—-. Ditto, c.p./watts. 
e---- Ditto, watts;c.p. 


CURVES SHOWING THE RELATION BETWEEN THE SPHERICAL CANDLE- 
POWER, WATTS, AND ABSOLUTE TEMPERATURE OF THE FILAMENT FOR 
THE ORDINARY TUNGSTEN LAMP AND THE NITRA LAMP. 


and cf increasing the life of the filament in this way, can only be 
regarded as an expedient on which it is necessary to fall back in the 
present state of our knowledge. However, as the temperature and 
light increase, it is certain that the heat losses become less important, 
that is to say, they are less per candle-power. Thus in the case of à 
Nitra lamp, which gave 926 c.p., the heat losses, determined 
bolometrically, were 32 watts per 100¢.p.; whereas when the 
same lamp was 80 adjusted that it gave only 133 c.p.. the heat losses 
were 133 watts per 100 c.p. For the separation of the different kinds 
of radiation, a filter was used, consisting of a solution containing 1-75 
per cent. of copper chloride, contained in a vessel 10 em. thick. It 
may be said, as has been shown bv Coblentz, that with a Nitra lamp 
giving its normal light, only 4-81 per cent. of the total electrical input 
is converted into light, which consists of 8-04 per cent. of the total 
radiation. This is twice as good as the results obtained with the 
ordinary Osram lamp, which gives on 110 volts and an input of 94-6 
watts a light-radiation of 3-32 per cent. of the input and 3-76 per cent. 
of the total radiation. From all these figures, it can be scen how far 
the new development of the tungsten lamp has led. The limit is 
undoubtedly set by the melting point of tungsten, which is about 
3.200? in absolute temperature. If the curves in Fig. l ere examined, 
it will be scen that this temperature corresponds to an efficiency of 
0-3 watts per Hefner candle- power. 
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SPECIAL NOTICE. 


Inorder that we may be able to supply the newspaper trade effectively 
and meet the requirements of the Post Office, we are sending THE 
ELECTRICIAN to press a few hours earlier each week. All editorial 
and news matter for the next current issue of THE ELECTRICIAN 
must reach us as much earlier as possible, but not later than WEDNES- 
DAY MORNING, and advertisement text and blocks must reach the 
offices as much earlier as possible, but not later than TUESDAY 
EVENING during the continuance of the war. 


THE COMING OF THE HALF-WATT LAMP. 


The commercial world is now becoming familiar with 
advertisements announcing the fact that the so-called 
“half-watt lamp” is on the market, in different forms, 
sizes and shapes. A number of makes are to be had, but 
so far it is probably too soon to pronounce anything like a 
final verdict on its performance. As for sizes, thev are 
apparently to be had, now or very shortly, for any candle- 
power between 100 and 3,000, though the makers differ 
slightlv as to the extreme limits, while the voltages vary 
from 10 to 260 according to the size of the lamp; and prices, 
again, vary correspondingly up to something in the 
neighbourhood of £2. There seems also likely to be a 
growth in a subsidiary branch of the electrical industry 
which concerns itself with the design and construction of 
miniature transformers for tungsten lamps to be used on 
low voltages. Thus the development of th» incandescent 
lamp in its newest form goes on, whilst side by side with 
this it seems that the carbon filament still holds its own toa 
considerable extent in certain directions, as may be judged 
from the fact that manufacturers still advertise that they 
are prepared to supply them. 

However, at the moment these remarks are concerned 
with the latest tvpe of tungsten lamp, the bulb of which is 
filled with nitrogen. It is sold under a number of different 
trade names, with the added description that thev take 
half a watt per candle-power; thus the lamp is becoming 
known for ordinary purposes as the “ half-watt lamp.” 
Who the inventor actually was we may know some day; 
we might, perhaps, venture a shrewd guess now. but in 
view of the fact that makers have pounced wholesale on the 
invention and made it into a piece of common property, 
it is, perhaps, not so very certain to whom this property 
originally belonged. But leaving this aspect of the ques- 
tion out of consideration, it is interesting to consider what 
the peculiarities of the lamp are. The first published 
account of it was probably that made by Messrs. LANGMUIR 
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and ORANGE in a Paper read before the American Institute 
of Electrical Engineers. This Paper gave most of the par- 
ticulars, on which the design of the existing half-watt lamps 
is based, and was full of interest, as giving the results of 
rather elaborate investigations, due mainly, as far as we 
could understand, to Mr. Langmuir, who had studied 
several chemical problems in connection with the ordinary 
tungsten lamp. It is not possible here to deal with his 
work in any detail; the broad outline only concerns us. 
Thus, it is known that the limit to the efficiency of the 
ordinary tungsten lamp is that set by the blackening of the 
bulb, and not that due to any near approach to the fusing 
point. This blackening has been supposed to be due to 
residual gases, but it was found that even if the lamps were 
exhausted with the most extreme care at temperatures up 
to 350°C., the average life of the lamp was not improved by 
more than 20 per cent., a very small gain in proportion to 
the labour involved. Water vapour was found to be the only 
gas which tended directly to blacken the bulb, though the 
process ought probably to be described as an indirect one. 
Thus, the water vapour is decomposed bv the temperature 
of the filament ; the oxvgen reacts with the filament, the 
oxide is volatilised and deposited on the bulb, it is then 
reduced by the free hydrogen with the re-formation of 
water-vapour, and thus by a cyclic process the reaction starts 
again ab initio, with the net result that tungsten is deposited 
on the bulb during each cycle. Still, very careful evacua- 
tion of the bulb might be expected to get rid of this evil ; 
but it does not. Therefore, it is necessarv to fall back on 
the suggestion that the filament itself is liable to volatilise, 
which no doubt it does. The question, then, was as to 
Whether this could be corrected or suppressed, and the 
curious discovery seems to have been made that, by filling 
the bulb with nitrogen at atmospheric pressure, the blacken- 
ing of the bulb can in large measure be prevented, and the 
evaporation of the filament reduced very considerably. 
Naturally the nitrogen gets heated by the filament, and 
convection eurrents are set up ; it is possible to make use of 
these currents bv so placing the filament that the vola- 
tilised tungsten is carried to a part of the bulb where it can 
be deposited without obscuring the light. These convec 
tion currents are undoubtedly a loss from the therma 
point of view ; they continually impinge on the relatively 
cold bulb, and returning, thev abstract more heat from the 
filament, such heat having, of course, to be supplied from 
the outside as a part of the electrical input. But by wind- 
ing the filament in the form of a compact spiral, a good deal 
of this loss can be neutralised, and this undoubtedly forms 
a very important feature of the invention. 

Still, lamps of this type are not likely to compete, for the 


Present at any rate, with the older type to any very great 


extent, in so far as domestic lighting is concerned. They 
have no unusually high efficiency in the smaller candle- i 
Powers, as the losses due to the existence of the gas-filled 
bulbs are too serious ; it is only when the filament is fairly ; 
thick, relatively speaking, that the improvement becomes ' 


marked. But for purposes in which candle-powers from : 
100 upwards are required, taking this figure as a rough 


Statement of the present circumstances of the case, the 


; Important technical uses. 


half-watt lamp seems likely to be a valuable invention, and 
will probably make the outlook for the small arc lamp even 
more doubtful than before. The temperature of the half- 
watt lamp is said to be about 400°C. or 600°C. higher than 


that of its older rival, its light is whiter and is said to be a near- 


approach to daylight. Oddly, it has been said by some that 


an artificial light of precisely the same character as daylight. 


has been thought by many persons to be unpleasant, but 


this is doubtless a prejudice due to the unaccustomed nature: 


of the phenomenon. There may be sense in it notwith- 
Standing: we express no opinion on the point. The light 


of the flame-arc seems warm and pleasant, but it is not so 


near an approach to daylight as the old plain carbon arc, 
which is generally thought to be less pleasant, and which 
has probably been superseded not only on grounds of effi- 
ciency, so dear to the hearts of us all, but for other reasons 


as well Finally, we may draw attention to the tests 


carried out by Dr. Lux on the half-watt lamp, of which an 
account appears in our present issue. 


laboratory experiments wherein the new tvpe differs from 
the old. 
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. lOpercent. for abroad or for foreign books.) f 


ane a 


Fuel, Solid, Liquid and Gaseous. By J. S. S. BRAME. 
Edward Arnold.) Pp. xv.+372. 19s. 6d. net. 


This book aims at giving “ as full information on all fuels 
of importance as space permits," and the three hundred odd 
pages are packed with information of all kinds likely to be 
useful to those engaged in the economical use of fuel. The 
subject is dealt with under four heads, viz., Solid Fuel, Liquid 
Fuel, Gaseous Fuel and Fuel Analysis, Calorimetry and Control 
of Fuel Supply. 

The section on solid fuels contains a full discussion of the 


(London $ 


various classes of solid fuels; much data is collected together: 
from the extremely scattered literature and is presented in a. 


readily accessible form. Very full tables are given of the 


composition and properties of the coals. Part IL, dealing with 


liquid fuel, is, in the opinion of the reviewer, the best section 
in the book. A very exhaustive survey is made of the various 
liquid fuels available and their properties discussed. The 
methods of burning liquid fuels in technical practice is described 
and very clear diagrams of the various oil burners, now in use, 
are given throughout the section, and in Chapter VIII. an 
excellent account is given of the use of oil fuel for steam raising 
and furnace heating. Chapter IX. deals with liquid fuel for 
internal combustion engines, and contains a very concise 
statement of the claims of alcohol for consideration as a fuel 
for power engines. There seems little doubt that the claims 
of alcohol must become stronger and stronger, as the natural 
liquid fuel supplies become exhausted, and the concluding 


words of Chapter X. are worth the careful consideration of 


all engineers and others engaged in the use of fuel. 

Part III. on gaseous fuel, contains a superficial account of 
the various reactions taking place in gas producers, and much 
descriptive matter relative to the types of gas producer now 
in use. The importance of the recovery of ammonium sul- 


| phate, &c., from the gases is well instanced, but it is a matter 


of regret that the section dealing with Mond Gas is so short, 
and little or nothing is given regarding the gas itself and its 
A large number of useful tables 


: are given in this part, showing comparative and working costs. 
: of the gaseous fuel when used for various purposes and also- 


giving the efliciences of the various processcs. 


He treats the matter- 
mainly from the physical point of view, and shows by 
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Part IV. is a concise account of fuel analysis and fuel testing, 
- gas analysis and technical calorimetry, and contains a chapter 
- on “ Scientific Control of the Purchase of Fuel and of its Com- 
bustion.” It is to be regretted that the author did not see 
fit to insist more. fully on the scientific side of the subject and 
introduce the fuller theory of the producer and the very im- 
portant question of the change of specific heats of gases with 
:the temperature, as a knowledge of this change enables the 
combustion temperature to be calculated and also the heat 
lost in the products of combustion. In spite of certain omis- 
sions, such as these, which arose probably from the need to 
select the technically important from the purely scientific, 
the book forms a valuable contribution to the literature on 
Fuel and can be confidently recommended to all interested or 
engaged in the nationally important question of du "m 

' Bau Grosser Elektrizititswerke. By Dr. G. KLINGENBERG. Vol. II. 

(Berlin: Julius Springer.) Pp. 151. M.9. 

This second volume of Dr. Klingenberg’s work is divided 
into three parts—(1) statistical rudiments and values of units 
for large power stations, (2) distribution of electrical power 

- over large districts, and (3) electricity supply for large cities. 

The first part is a continuation of the first volume (a review 

.of which appeared in THe Exectriciay, Vol. LXXII, 
November 21, 1913), and gives some comparative statistical 
figures for the Brakpan, Simmerpan, Roshervilledam and 
Vereeniging power stations of the Victoria Falls & Transvaal 
Power Co., in South Africa. 

The second part is an amplification of à Paper read by the 
the author before the Verband deutscher Elektrotechniker in 
1913, and is the chief part of the book, comprising 92 pages. 


It deals with the system of the network, transformer sub- 


stations, the construction of the overhead cable system and the 
most efficient span between the supports, The text abounds 
with diagrams and photographs, in many cases whole pages 
being occupied by them.  Dimensioned sketches of the masts 
. carrying the cables are given, showing all details, including the 


method of fixing into the earth. In dealing with the span. 


between the masts, very many curves are given for all kinds 
. of masts and sizes of cables. It is needless to add that only 
extra-high-tension supply is considered. 

The third part consists of Dr. Klingenberg's Paper before the 
Institution of Electrical Engineers, in December, 1913 
(^ Journal," Vol. LII., No. 225), and is therefore familiar to 

.our readers. It consists of a comparison between the present 
electricity supplies in the cities of Chicago, Berlin and London, 
with a suggestion for a method of supplying the whole of Lon- 

. don on a ring system from interconnected power-stations. 

The two volumes form a very exhaustive treatise on present- 
day practice in extra-high-tension work, and are to be highly 
recommended to all engineers who have to deal with the 

| problems involved. R. G. J. 


NATIONAL ELECTRIC LIGHT ASSOCIATION. 


The thirty-seventh convention of the National Electric Light 
Association was held at Bellevue-Stratford, Philadelphia, U.S.A., 
from June Ist to June 5th last, under the presidency of Mr. 
J. B. McCall. The attendance exceeded 4,000 and included 
such notable pioneers as Edison, Brush and Sprague. The 
proceedings were opened on the Tuesday morning by an official 
welcome from the Mavor of Philadelphia, which was followed 
by the Presidents address and a number of reports on the 
. general and business side of the Association. The technical 
sessions were commenced in the afternoon, when the conven- 
tion divided up, as is usual with this convention, into the various 
sections. The committees appointed to report on the progress 
made in their particular branch of engineering presented their 
reports and the subsequent sessions were utilised in discussing 
the reports and certain Papers which were read before the 
various sections. Two handbooks were brought out by the 
Association, which should prove of considerable use to the 


. industry, namely, " The Electrical Salesman's Handbook” and 


the * Handbook on Overhead Line Construction.” We give 


below abstracts from the reports and Papers which are likely 
to be of interest to our readers. 


Pusiic PoLICY COMMITTEE REPORT. 


The Committee on Public Policy has found little conflict between 
its own views and those generally recorded by the various public 
service commissions. It has held consistently that the business of 
supplying electrical energy from large central stations is essentially 
a monoploy in the best meaning of the word. If a monopoly and 
privately owned and operated, but occupying public property to 
render a public service, it must be regulated by some public authority. 
Monopoly in public service can be justified only on the ground that 
some advantages accrue to the public. This position with the public 
cannot be maintained unless it can be shown that the greater part of 
the benefit resulting from such monopoly goes to the public and not 
to stockholders of the corporation. In taking up “ fair rates and 
good service" the committee says that usually, but not always, 
criticism begins with rates. All rate schedules should have the 
widest publicity. They should never be discriminatory in their 
nature and they should be fairly representative of the cost of ren- 
dering the various classes of service to which they pertain. In 
speaking of industrial education the committee says that throughout 
all of the undertakings of the membership special and general 
training from the elementary to the highest stages should be a con- 
tinuing effort. The committee believes that, wherever practicable, 
the so-called continuation schools covering the various activities of 
the industry should be conducted by the members, that attendance 
should be within the employers and not the employés time, and 
that the courses should be broad and general as well as specitic and 
individual, so as to be most productive of the highest degree of human 
efficiency. Regarding safety and sanitation the committee says that 
attention should be directed, first, to the elimination of all possible 
danger spots in the plants and distributing systems and, second, to 
the training of the employés and members to be constantly alert for 
danger to themselves and their fellow-workers. One of the member 
companies found that during the last seven years only 7-7 per cent. 
of its accidents occurred as the result of negligence on its own part. 
The other 92-3 per cent. occurred through carelessness and negligence 


on the part of the person injured or on the part of a fellow employé 
or an outside contractor. 


RaTE RESEARCH. 


The Rate Research Committee presented a brief report accom- 
panied by an appendix on the value of the service theory in rate 
making, and a set of rules to govern the form and construction of 
electric rate schedules. In fixing the individual rates for each class 
of service the commissions are forced, on the one hand, to consider 
that maximum rates cannot be based upon an actual cost theory, 
but must be governed largely by policy and by precedent, and in 
fixing the wholesale rates the commissions have in general recognised 
that a central station must be free to meet the competition of the 
private plant. In the latter case they depart entirely from the cost- 
of-service theory and adopt a value-of-service theory, but in general 
they have not recognised the great importance of the vulue-of- 
service theory in the actual formation of electric lighting rates. The 
committee believes that there are two fundamental principles for 
the basis of rates: First, the rates should, as a whole, produce an 
income sufficient to give a fair return on the investment and attract 
capital freely to the enterprise. The gross earnings from the sale of 
the product must, therefore, be sufficient to cover all the necessary 
expenses of operation, including taxes, bad debts, &c., a reserve for 
renewals and contingencies, interest at current rates, and a reasonable 
profit in addition. Second, when the rates as & whole are giving à 
fair return on the investment as above provided for, then the rates 
to separate individuals and classes which go to make up the rates a3 
a whole should be so adjusted as to make the total cost as low a 
possible, and the service rendered as great as possible, by means of 
the most effective utilisation of the plant. The committee has 
further come to the conclusion that these results can best be obtain 
by adjusting the various rates to the value of the service rendered, 
giving proper consideration also to the relative costs of service, and 
defining value on the service rendered as the amount which the uset 
would have to pay for the same or equivalent service under abso- 
lutely fair but not destructive competition; in other words, the 
amount at which the user could serve himself or provide an equy® 
lent or substitute means of service under free but not destruct? 
competition. When the profits to the seller are increased so as to 
be excessive and to exceed a fair return, whether by such a ae 
as described or by any reduction in the sellers’ total costs, then the 
original seller should reduce the rates or a new seller is likely to come 
in and do business at lower rates. It is the province of omm 
that regulate the prices of monopolies to regulate prices along the 
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Rines so that the public may obtain substantially the same prices as 
jt would obtain under fair competition and provide that the public 
-and the seller jointly may share in the savings that come from the 
avoidance of any unnecessary duplication of plant. However, unless 
some of the profits are given to the seller, there will be no incentive 
to him to plan for a reduction of any sort, and this profit for the seller 
above an ordinary return is only his fair return for the extra skill in 
management, initiative, risk or energy that makes the reduction 

ible. Competition of other methods with certain classes only 
would naturally affect only those classes and those rates. Compe- 


tition (actual or potential) of the same methods by a similar seller 


affects all classes momentarily, but later affects only some. The 
competition referred to is the kind of competition that is fair and 
permanent, and not merely temporary or destructive. Destructive 
competition that merely reduces prices temporarily is not what the 
committee considered. Such competition does not permanently 
reduce prices; on the contrary, it will ultimately raise them. In 
adjusting its rates, a company should frankly say that it must con- 
sider the availability of competitive facilities, actual or potential, 
.and that no electric company can ever get more for its service than 
its competitors ask for equivalent service—its competitors being gas 
companies, isolated plants, oil companies, natural ice dealers, and all 
-other means of producing service equivalent tothat which the electric 
company supplies. The company should frankly point out that so 
long as this is true it is not over-charging ; and that so long as it gets 
‘all it can from its low-rate business, and gets enough in all cases so 
as at least to cover its additional expense in supplying such service, 
such low rates never harm, but in the long run benefit the rest of the 
business and the general public. And finally, when any new rate is 
put forward which will develop business that could not otherwise be 
obtained, such rate, so long as it shows some profit over the added 
«ost, is justifiable and the classes whose business was obtained with- 
out the rate have no claim to it, though later they may claim part of 
‘some general reduction due to any increased profits that may result. 
When extra profits, thus or otherwise obtained, above a fair return 
warrant a general reduction in rates, no particular class is entitled 
to such reductions, but they should be made so as to be of most good 
to the business as a whole, by reaching down into new fields so as to 
- be of most advantage to all the customers. 


TEMPERATURE IN ELECTRICAL APPARATUS. 


A brief method of calculating heat flow in electrical apparatus was 
-outlined in a Paper by Mr. F. D. Newbury. The author indicated 
‘the difficulty of obtaining consistent thermometer indications and 
explained the wide variations often obtained. The significance of 
temperature measurement by mercury thermometer, resistance of 
windings and by thermocouples was shown. While low temperature 
has become a criterion of excellence in electrical apparatus, the 
Operating surface temperature is of importance only in its relation to 
the maximum temperature to which the insulating material can be 
subjected safely and continuously. Designing engineers are looking 
forward to the time when surface temperatures can be entirely 
neglected and sole dependence placed on internal temperature 
measurements made at the hottest parts. In most generators very 
little heat flows through the insulation between coils as they are 
usually at about the same temperature. A somewhat larger flow 
occurs between the lower coil and the core, and a still larger flow takes 
place from the top coil to the slot wedge. Curves were shown indi- 
cating the temperature gradient transverse to conductors and along 
‘them. The highest temperature may be expected between separate 
coils or between the bottom coil and the core, as is borne out by actual 
tests. Actual measurements in generators showed that tempera- 
tures ranging from 100°C. to 130°C. are not uncommon at the hottest 
parts. A point of practical importance brought out by the diagrams 
and test results is the futility of measuring surface temperatures In 
large machines with the idea that real information concerning con- 
ditions affecting the life of the insulation is being obtained. Three 
sources of information are now available from which an estimate of 
safe temperatures may be made: Measurement of internal tem- 
peratures in generators that have been in service with the same coils 
for a sufficient length of time to represent a reasonably long life ; 
‘comparative life tests of materials at abnormally high temperatures 
in order to bring the time of the tests within practicable limits ; 
comparison of losses and surface temperatures of generators that 
have been in operation a long time, with the same factors of newer 
generators of similar design and proportions for which internal 
: temperature measurements are also available. A safe temperature 
limit of 105°C. was given for treated cotton, paper, silk and similar 
fibrous materials. A temperature limit of 105°C. to 125°C. was 
Suggested for combinations of the above materials with mica or 
similar heat.resisting materials when both classes of materials are 

* depended upon for insulation strength. With combinations of the 
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same materials, but in which mica and similar heat-resisting materials 
furnish the entire insulation strength, a limit of 150?C. was suggested, 


REPORT OF COMMITTEE ON PRIME MOVERS. 


The report of the committee on prime movers treated the topics of 
steam-power, water-power and internal-combustion engines. For 
stand-by service at St. Louis the scheme of building rapid-kindling 
coal fires was found quicker and cheaper than oil-burning. At 
Boston steam blowers have been used with advantage to secure 
forced draught on boilers during peak periods, raising the steaming 
, output quickly by 150 to 200 per cent. Cinder particles discharged 
from the stacks at high draught are collected at New York by impinging 
the flue gases against a wet baffle plate, the cinders being caught in 
a water trough. Several stokers have now been in successful use for 
burning pulverised coal and in the opinion cf the committee deserve 
greater attention. In view of the high cost of the pit necessary for 
underwater coal storage and the security of properly selected storage 
coal against ignition, the committee considers the construction of 
special pits unwarrantable. <A more refractory firebrick is needed, as 
modern boiler practice has already approached the limit of tempera- 
tures for clay products. In condenser design the committee is 
gratified at noting the larger steam passages allowed. Open-hearth 
scamless-steel boiler tubes are now being largely specified and are used 
with success, The application of “ efficiency instruments " has not 
been attended by the results contemplated, for the reasons that the 
instruments themselves easily get out of order and careful study and 
comparison of the records is required in order to diagnose troubles. 
Letters from manufacturers describing recently developed apparatus 
formed a supplement to the section on steam-power practice. 
During the past year there has occurred a continued recedence of the 
gas engine and producer plant in contrast with the remarkable growth 
and development of the steam-turbine plant. On the other hand, 
many prominent engine builders have taken up the manufacture of 
oil engines. 

SELECTION OF HYDRAULIC TURBINES. 

It was pointed out in the Paper by Mr. Charles V. Seastone, that 
lack of proper data on the characteristics of ditferent types of water- 
wheels has, to a certain extent, been the cause of installing turbine 
equipment which is unsuited to the conditions under which it 
operates. Tests on the smaller-sized waterwheels compared with the 
actual results of large installed units indicate that the characteristics 
of different sizes of machines having homologous parts are essentially 
the same. Where proper speeds can be secured without increasing 
unduly the number of turbine runners the horizontal type of water- 
wheel in ordinary sizes will usually prove more economical in in- 
stallation and operation. Larger units under considerable head are 
more desirable in the vertical design as the sub-structure will usually 
cost less. A sufficient number of units should be installed in a 
station operating under ordinary commercial loads to insure each 
unit carrying a reasonably high percentage of its full rated load 
during the major portion of the time. The reserve unit, if one is 
installed, should be as small as is practicably possible so that too much 
equipment representing a heavy investment will not be standing 
idle. Ordinarily turbine units rated at 125 per cent. of their con- 
nected generator should be selected so that they can be operated at 
about eight-tenths of full gate opening. Careful consideration should 
also be given to selecting units which will operate at high efficiency 
under a range of heads. Curves were shown indicating how two 
machines having the same efficiency at a detinite load might have 
widely differing efficiencies above or below this particular load. 
Other curves showed how machines made by different manufacturers 
behave under varying heads. An interesting method of operating 
five four-runner turbines was described which allows verv flexible 
Operation. The gates of two pairs of runners are operated either 
individually or together by separate regulating shafts which extend 
outside the bulkhead wall and are connected to the gate-operating 
mechanism. These gates may be operated by hand without inter- 
fering with the governor control. It will thus be seen that with such 
an arrangement the number of hydraulic units is practically doubled, 
with a consequent increased flexibility of operation and efficiency, 
and without any appreciable sacrifice in efficiency, except in the 
generators, which is but a small percentage. 

REPORT OF COMMITTEE ON EARTHING NECONDARIES, 


This report urged member companies to explain to waterworks 
companies and municipalities the harmlessness of the water-pipe 
earth. An inquiry answered by 575 member companies disclosed 
the fact that only 325 are earthing secondaries. The records show 
that all of the larger companies adhere to the practice, and point 
out that, in spite of the cost, the smaller central stations cannot 
afford to take the risk of not falling into line. In many cities the 
cost of one accident would more than pay the cost of earthing, which 
is good business apart from the humanitarian aspect. In 222 
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locations where earthing to water pipes is allowed only 112 com- 
panies make use of this method, the others apparently failing to 
appreciate the merits of the practice. A total of 131 municipalities 
have admitted that a earth wire does not injure their piping, and 83 
privately owned plants have acknowledged the same thing. Driven 
pipe and cone grounds are entirely unsatisfactory, and the report 
strongly condemns the continuance of the practice, which is not 
permitted by the National Electrical Code. Where water meters 
are located at the curb line, as in some southern cities, a shunt wire 
connected around the meter with the usual earth connection in the 
house is the best practice. The street railway earth return works 
out well where one earth connection to a transformer is used. 


UNDERGROUND CONSTRUCTION. 


The report of the Committee on underground construction con- 
sisted of six separate contributions on the subjects of alternating- 
current underground distribution systems, underground trans- 
formers, high-tension cable joints, protection of cables in manholes, 
low-cost underground distributing systems and operating data on 
high-tension cables. The first section discussed the practice of 
using junction boxes, fuses, oil switches and other devices for sec- 
tionalising and interconnecting purposes. As primary cables 
usually contain several conductors, it is advisable to provide emer- 
gency connections which will facilitate restoration of service and 
safety to workmen during repair when failure in one conductor 
damages those adjacent to it. In another section of the report 
it was declared that underground transformers can be connected 
directly to the primary mains without automatic protection. Oil 
switches are frequently installed in the primary connections, how- 
ever, to provide means. for disconnecting the transformer without 
unbalancing the circuit. The report states definitely that emergency 
relief valves or vents on transformers are entirely unnecessary, and 
their omission is recommended, as most of the trouble with under- 
ground transformers is caused by their use. Three cubic feet of 
manhole space per kilovolt-ampere of transformer rating was sug- 
gested as being sufficient in temperate zones when only a perforated 
manhole cover is provided for ventilation and moderate sized units 
are employed. When 200 k.v.a. transformers or larger are installed 
in spaces less commodious special ventilation must be provided. 
Natural ventilation is preferred in all cases, but blowers may be 
installed. Although considerable improvements have been made 
in the manufacture of high-voltage cable, the original method of 
making cable joints, despite its imperfections, is still employed. 
Results of tests by a large company on a number of 15,000-volt cable 
joints showed that out of nine splices examined six failed between 
50,000 volts and 63,000 volts, one withstood 65,800 volts for four 
minutes, and two withstood 70,000 volts for 12 minutes. The 
vacuum process of making joints was recommended. Tests made 
recently to determine the relative value of two tvpes of protective 
cable covering show cement mortar to be superior to asbestos or 
stecl-tape covering. An objectionable feature connected with the 
asbestos covering is the presence of the iron banding tape, which may 
become earthed and thus actually become involved in an arc circuit, 
which condition cannot exist when cement covering is used. Atten- 
tion was called to the fruitless efforts which have been made to 
develop an inexpensive underground distributing svstem. Among 
methods of underground construction which are fairly comparable 
in cost with those on overhead systems are the use of armoured cable 
and split fibre conduit laid in the bare earth. An installation of 55 
miles of lead-covered, steel-armoured cable laid bare in earth was 
described briefly. Eighty per cent. of the cable has been in service 
about four years and only one fault has developed in that time. A 
similar relatively inexpensive installation was referred to, consisting 
of ordinarv line wire laid in individual fibre ducts filled with insu. 
lating compound and buried in the earth. Eight years’ service 
seems to indicate that this construction is satisfactory. In drawing- 
in systems there are some cases where an uninsulated neutral may be 
employed with a reduction in the cost of construction. The use of 
a non-insulated neutral is particularly applicable to locations where 
a single transformer supplies a group of low-tension feeders and where 
the earthing of the secondary system 1s made at the transformer, 
with no earthing connections on the customers’ premises. Section 6 
gives operating data on high-tension cables collected from 17 
companies. A marked difference is shown in the thickness of 
insulation used by them for cables of relatively low voltages, but 
greater uniformity for high-voltage cables. The maximum allowable 
loading employed by different companies gives temperatures varying 
from 90 F, to 1507 F. in the lead sheath, and tests made to supple- 
ment this information show that the temperature of the conductor 
would be as much as 75^ F. higher than that of the sheath. Attention 
was called to the possibility of varying the maximum loading with 
the scasons of the year. The cable burn-outs for 2,300 miles of cable 


were 14-2 per 100 miles, of which 78 per cent. were in cable sections: 
and 22 per cent. in joints. 
trolysis, extraneous injury, sharp bends in manholes, defective cable, 
badly made joints and surges due to lightning or trouble on overhead 
lines joined to the underground cables. A majority of the com- 
panies apply a break-down test of 150 to 200 per cent. of the working 
voltage to the new lines for an average of five minutes. Only six 
companies make any break-down tests on old cables, the voltages 
used ranging from 125 to 200 per cent., applied for five minutes. 


The burn-outs were attributed to elec- 


ELECTRICAL DISTURBANCES IN TRANSMISSION Work. 
In a Paper by Messrs. D. B. Rushmore and E. A. Lof, the distur- 


bances are divided into those caused by high currents and those- 
caused by high voltages. The destructive effects of high currents 
may be reduced by increasing the reactance in the circuits by pro- 
viding external reactors and so sectionalising the system through 
selective switching devices that the disturbances will be confined to. 
the smallest possible area. With reference to high-voltage distur- 
bances, the authors point out that the regulation of modern trans- 
mission systems is generally improved by providing synchronous 
condensers with automatic voltage regulators. The field is then 
adjusted so as to make the condenser take a lagging current. at no 
load and a leading current at full load, the first to offset the effect of 
the line capacity and the second to offset the surplus lagging-load 
current. 
high voltage disturbances occurring between the phase conductors 
or between the phase conductors and ground. Overhead ground 
wires are also very generally used to protect the line against 
atmospheric charges. 
due to high frequency are being studied and investigated, and since 
these disturbances are liable to damage the interior of transformer 
windings, the authors say it is advisable to insulate heavily not 
only the end turns of the windings but the coil groups as well. 


Inductances and energy-absorbing devices may also be added for 
further protection, 


The aluminium cell lightning arrester protects against 


Means for protecting against disturbances 


REPORT OF COMMITTEE ON STREET LIGHTING. 
This report contains a historical introduction summarising the 


work of the committee since 1898, a statement of the fundamental 
objects of street illumination and a discussion of experimental street 
lighting upon Intervale-avenue, borough of the Bronx, New York 
City, with several appendices. 
cipal authorities the committee has been able to arrange for the 


Through the courtesy of the muni- 


installation of a considerable variety of street lighting equipment, 
which will be studied from many angles. In addition to the usual 
illuminometer tests the psychological aspect of the subject has been 
taken up and an entirely new point of view gained in connection 
with methods of observation. The committee has secured the 
interested co-operation of Prof. Hugo Munsterberg, of Harvard 
University, in mapping out observational methods. These include 
such points as the ability to distinguish faces of persons on sidewalks, 
to see irregularities in sidewalk paving, to read print, to see house 
numbers, to tell time from a watch and to distinguish obstructians,. 
the curb line, vehicles, &c. Tests with observational targets of 
various types have been made and a large number of photometric’ 
observations compiled. Tables of data comparing the test street 
with an intersecting thoroughfare are included, and a useful feature 
of the report is a tabulation of street lighting data for three groups 
of cities in the United States, classified according to population. À 
singular result of the target tests is that non-uniform lighting from. 
large sources widely spaced reveals about as many targets as does - 
uniform lighting from smaller sources, closely spaced. The ex- 

planation appears to be that in the non-uniformly lighted street the 
light at most points comes chiefly from one source which dominate 
all other sources and either lights certain surfaces of the targets much. 
more brightly than other neighbouring surfaces or else leaves certain 

surfaces in shadow. Strong contrasts are produced by light which: 
is mainly unidirectional. On the other band, a light at any point in 

the uniformly illuminated street is received from a number of sources,- 
none of which dominate to so large an extent. Hence contrasts are 

smaller. The work of the committee seems destined to advance the: 
state of the art in this important department of municipal lighting. 


REPORT OF THE LAMP COMMITTEE. 


The report of the lamp committee was presented in two parts— 
one dealing with the general and technical part of the lamp business 
and the other covering the commercial aspects of the lamp situation. - 
During 1913 more than 100,000,000 lamps were sold—an increase of 
59 per cent. over the total sales for 1907 and about 13 per cent. over 
the sales for 1912. During 1913 the output of carbon lamps was lee 
than 11 per cent. of the total, about 60 per cent. of the entire number 
being tungsten units. The report included a general description of 
the new nitrogen-filled lamps and discussed methods of populansing. 
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the use of tungsten units, particularly in tthe larger sizes. The com- 
mittee recommended that member companies make free renewals of 
tungsten lamps, following the policy already initiated by some of the 
companies, beginning with August of last year. The commercial 
section of the report discussed the practices of making installations 
and renewals followed by the principal central station organisations 
of the country. The opinion was expressed that the policy of in- 
cluding the 60-watt tungsten unit as a free renewal lamp will be the 
means of replacing great numbers of 16 c.p. graphitised filament 
lamps, and owing to the small increase of consumption will keep 
installations intact and be the means of increasing the connected 
load. The report was supplemented by a number of replies received 
to inquiries regarding lamp installation and renewal practices in 
cities of 5,000 people and larger. 


THE ELECTRIC VEHICLE. 

In an address on the electric vehicle Dr. Steinmetz skctched the 
future possibilities to be realised by the central station industry in 
this field if it seized the opportunity now confronting it and secured 
control of the business of caring for this important class of service. 
The speaker began by drawing a close parallel between the develop- 
ment of the bicycle and that of the automobile. In the case of the 
former first came the period of initial development ; next came the 
culmination of bicycling as a sport followed by the decay of the 
latter and the readjustment of the wheel as a permanent appliance 
of business. The decline of bicyclingtas a sport was due largely to 
the decreasing price of machines, and the same phenomenon will be 
witnessed in the automobile field. Even this year one could see a 
perceptible falling off cf automobile touring as a popular sport. The 
steam-driven automobile had passed because it required too much 
cngincering ability on the part of its owner, and the petrol car, with 
its many complications, cannot expect to compete with the clectric 
automobile of the future within the field of the latter. The con- 
venience, comfort and reliable service afforded by the electric vehicle . 
would surely drive the petrol car from the limited area of service 
required in town and suburban life. Dr. Steinmetz said that in 
response to the demands of the motor-vehicle user of the near future 
an electric automobile should be available which will cost not over 
£100, and which should be garaged aud cared for by the central 
station at a cost to the owncr of, say, £2 per month. The sp»aker 
estimated that in 10 years or less at least a million of these low-priced 
clectric automobiles will be in service in this country, yielding an 
income to the central station industry of £15,000,000 per year, pro- 
vided the latter seized the opportunity now in front of it. Charging 
requirements may be estimated at 1,500,000,000 kw.-hour per ycar, 
assuming that the battery of cach machine received half a charge 
nightly. To handle this business the central station need invest no 
money except the moderate sum required to instal suitable charging 
facilities, no additional generating plant being required on account 
of the off-peak character of the service. Dr. Steinmetz told his 
hearers that within 10 years the electric truck is likely to produce a 
revenue equal to that of the light business and pleasure car. To-day 
the electric truck successfully competes with the petrol truck because 
limited radius and high speed are not essential in the delivery business 
and in heavy trucking. He strongly advised the central station to 
take full command of the business side of caring for these new motor 
vehicles, pointing out that if the private garage is left to handle the 
business the isolated plant is sure to gain a foothold which can be 
dislodged only with the greatest difficulty, if at all. Better control 
of the operating side of battery charging can be exercised if the 
central station handles this service exclusively. The electric auto- 
mobile of the future as described by the speaker will weigh probably 
not over 1,000 Ib. ; its maximum speed need not exceed 20 miles 
per hour and its radius of operation per charge need not exceed 30 
miles. Dr. Steinmetz said that the battery exchange system is not 
adapted to the general requirements of the electric automobile 
problem, although it doubtless meets the conditions in certain 
restricted local instances. Assuming that the cost of energy for 
charging electric vehicles does not exceed 1 cent. per kilowatt-hour, 
there should be a net revenue from this service of at least £12,000,000 
per year. Closing, the speaker emphatically urged the central 
station industry to put its house in order and get control of this 
immense business before it has a chance to slip into other hands. , 
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. CORRESPONDENCE. 
GERMAN MATERIALS. og A 
TO THE EDITOR OF THE ELECTRICIAN. 


Sirk: In view of the present war with Germany, there will 
naturally be a shortage of certain supplies obtained from there 
by English manufacturers, and I should like to suggest that 
this is an opportune time for English manufacturers of certain 
materials to lay themselves out to supply equally good material 
to that which is obtained from Germany. Excellent ebonite, 
manganin wire and permanent magnets have undoubtedly 
been obtained from Germany, which it has been impossible to 
obtain of an equal quality in England, so far. If such firms as 
the London Electric Wire Co. would undertake to manufacture 
and scientifically test their manganin in the same way as the 
large German firms do, instrument makers would be only too 
glad to purchase from them. Similarly, in regard to ebonite, 
such firms as the Silvertown Company ought to be able to 
supply ebonite at an equal price and quality to that purchased 
from Germany. 

It should also be possible to make in England magnets, fine 
lathes and machine tools that are at present bought in 
Germany. 

The one essential condition. for manufacturers who are 
willing to launch out in this respect is that they should do their 
work thoroughly and scientifically, paying every possible atten- 
tion to the electrical, mechanical and physical properties of what 
they manufacture. By so doing we might once more regain 
some of the smaller manufactures we could undoubtedly under- 
take, and not only produce equally good stuff for home con- 
sumption, but obtain some of the foreign markets already held 
by the Germans. 

I do not write this letter in any spirit of animosity to the 
Germans, who have supplied us with some excellent material 
and apparatus, but rather that we may continue to manufac- 
ture those articles towards which the best class German 
material has made a considerable contribution, and which will 
now be denied us for a considerable period.—1I am, &c., 

London, Aug. 13. HENRY TINSLEY. 


" ELECTRICAL ENGINEERS AND THE WAR." 
TO THE EDITOR OF THE ELECTRICIAN. 


Siz: Referring to your editorial remarks on my letter on the 
above subject in last week's issue, [should like to remark that 
upward: of 40 replies had reached me from all parts of the 
country with offers of help before the L.E.E. had taken action. 

However, within two hours of my receiving particulars of the 
LEE. scheme I called on Mr. P. F. Rowell, and handed to 
him about a score of replies which had reached me. To those 
who were members of the Institution replies had been sent, but 
in a letter to me Mr. Rowell remarked : '" In regard to those 
who are not members I do not feel justified in inviting them to 
fill in these forms, and if, therefore, you should send them any 
of the forms now sent to you I should be obliged if you would 
request each one to give the name of a responsible person to 
whom reference may be made if necessary." I have acted as 
requested. 

It is apparent to all that overlapping is detrimental to 
organisation work, hence J enclose an I. E.E. form in my replies 
to any query reaching me, feeling sure that any eflort of mine 
will not be taken as an attempt to gain notoriety. I am satis- 
fied to know that I first proposed the above organisation.— 
I am, &c., 

London, Aug. 14. W. ELLERD-STYLEs. 


Since the above letter was written, Mr. Ellerd-Styles has 
received the following communication from the War Office :— 


With reference to your letter dated the 9th inst., asking if the services 
of trained men drawn from all branches of the electrical engineering will 
be accepted, I am commanded by the Army Council to express their 
sincere thanks for the generous and patriotic offer. 

The Army Council are, however, of opinion that all the energies of the 
country should at present be directed to the raising of the new army of 
100,000 men, and they regret that until this has been accomplished they 
are unable to avail themselves of the services loyally offered, 


A CORRECTION. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: We should like an opportunity of correcting erroneous 
statements which have been made in various quarters to the 
effect that our stocks are dependent on Continental supplies, 
and that we act as “ distributors " for German manufacturing 
firms. The exact opposite is the case, for we have no factoring 
Interests, and are essentially an English manufacturing firm. 

Our business as manufacturers of electrical accessories was 
established in London over 32 years ago. Our senior partner 
is a naturalised Englishman of Swedish birth, whose home has 
been in this country for over 50 years. Our junior partners 
are both London born, the sympathies of the firm are entirely 
British, and our capital is all invested in this country.—We 
are, &c., 


London, Aug. 13. A. P. LUNDBERG & Sons. 
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WIRELESS AS CONNECTED WITH AERONAUTICS.* 


BY WILLIAM DUBILIER. 


For wireless installations on board acroplanes and balloons the 
most important consideration is that the apparatus installed shall 
conform to the limitations of weight and spsce and still provide a 
suitable and efficient means for transmitting messages to the desired 
points with the small aerial wire and the limited amount of power 
available according to the size of the aircraft. The demand for light 
and easy removable stations for army and navy work is constantly 
increasing. During times of war wireless communication is of great 
service in connection with aeronautics, due to the quick way in 
which the stations can be removed, for it enables the leaders of the 
battle to send commands rapidly and to be kept informed of the 
position of the enemy. The operator is usually carried as a passen- 
ger, and transmits signals at the same time as he makes observa- 
tions. The apparatus used in all respects is interchangeable with 
the portable field sets, as this enables any operator of the field signal 
cor ps to work the acroplane outfit when necessary. Ht is so arranged 
that the machines are of the double key typ», so that messages can 
be sent by either the aviator or the passenger. 

The current is obtained from a generator, driven by friction off the 
flywheel of the engine or from storage cells. Experiments have also 
heen made with wind motors, where the generator was driven by an 
aerofan. The equipment at present used by the United States 
Government bas an output of about 125 watts, with a weight of 
about 75 1b., and it has been claimed that a radius of 30 miles has 
been obtained. The new equipment designed by the author has a 
total weight of less than 201b. with double the capacity and less 
than half the space required by the old apparatus, so that one can 
see at once the advantages of the new equipment. 

Recently several European Governments have been making ex- 
periments with apparatus for army work, and have arranged con- 
ditions contiary to those which have been planned and adopted by all 
wireless manufacturers uptodate; in fact, they have gone back tothe 
old days when the ordinary untuned and open circuit Hertz oscillator 
was used. Now several officials are suggesting the use of apparatus 
wherein the transmitter is not tuned, and they advance several points 
in favour of its adoption. First, in transmitting a sharply-tuned 
signal it takes longer for the recciver to get properly adjusted to 
receive the signals. Secondly, the transmitter can be more quickly 
adjusted, as it is not necessary to adjust carefully the oscillating 
circuits in order to bring them in resonance. Thirdly, messages can 
he sent in secret code, and hence it does not matter whether the 
enemy receives them or not. Then, if the signals sent out are 
not tuned sbarply the greatesf hindrance can be done to the enemy 
by interfering with their stations, for it will be difficult. for them to 
tune out the highly damped waves. Et is, therefore, desirable to send 
out waves with a flat resonance curve. 

In order to get the largest amount of power out of the transmitting 
station and to arrange the citeuits in resonaucc, the following tigures 
will be of interest to obtain an idca of the size of the aerial and the 
capacities that are necessary in installations. If oscillations or waves 
of a frequency of one million is desired, it will be necessary to have a 
wave-length of about 1.000 ft., for to send messages with wave- 
lengths of less than 1,0600 ft. is not practical, due to difficulties such 
as absorption, heat losses, induction losses, &c.; a longer wave- 
Jength could. be obtained by using large inductances. The size of 
these, however, is limited as the apparatus becomes inefficient when 


* Abstract of a Paper read before the Aeronautical Society of America. 
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too much inductance and too little acrial capacity is used, hence, a 
compromise must be made whereby sufficient aerial length and sur- 
face is used, coupled with a fairly large inductance. To get an idea 
of the length of the aerial roughly, the wave length transmitted is 
five times the length of the aerial wire system, plus 10 times the 
length of wire in the coil or helix. To make up the length, usually 
a trailing wire is used which is let down from the acroplane or 
balloon or an auxiliary balloon used for elevating wires. This plays 
à very important part in determining the range of a wireless station; 
roughly, the range varies directly with the height of an aeria! and 
the cube root of the power. 

Many different kinds of apparatus have been designed for acro- 
plane work. Portable stations supplied by the Marconi Company, 
typ? L, especially adapted for aeroplanes, weigh 50 lb., have a cap- 
city of 50 watts and a radius of about 10 miles. Type LI weighs 
200 lb., has a capacity of about 500 watts and a sending radius of 
50 miles, while type M, for durable work, has a capacity of 1,500 
watts, a sending radius from balloons of 200 miles and weighs 500 Ib. 
One of these installations was tried on board a Flanders (British) 
inachine, and was made up in two separate contained units vith the 
idea of distributing the weight; it fitted underneath the pilot and 
passenger seat and the only part exposed was the manipulating key 
with several controller switches, which were placed in the most con- 
venient. position for the operator to carry out the simultaneous work 
of observing and reporting. : | 

Another acroplane installation used is one constructed by the 
Lorenz Company, using a quenched discharge gap for the production 
of nearly continuous oscillations, "The outside dimensions of the box 
are 15 in. by 15 in. by 2l in. The weight of the transmitter without 
the generator is 100 Ib., the dynamo used is 500 volts with a capacity 
of 500 watts. "This apparatus has a discharge gap made of two large 
clectrodes, each electrode being shaped like a half ball, and cooled 
by a hydro-carbon vapour. Although this apparatus is not efficient, 
it has already been installed by several of the foreign Governments. 

The Telefunken Company have also constructed an apparatus for 
aeroplane work which has a capacity of about 300 watts and occupie: 
3 cubic ft. A small dynamo is used, belt or friction-driven, from the 
main engine, and this apparatus has a sending radius of from 15 to 
20 miles. 

For balloon installations where large aerials can be constructed 
much greater distances could be obtained. It has been reported 
that the Zeppelin airships are transmitting signals, 200 miles with a 
9 kw. installation, and all Zeppelin airships that are making public 
trips have on board regular telegraph forms, the same as are used on 
ship ststions, and passengers can send their messages at published 
rates to any part of the world. 

Phe greatest danger attached to balloons from wireless installa- 
tions is the fact that the ga i may become ignited by sparks produced by 
induced currents occurring between metal parts. This danger cannot 
be eliminated with the larger installations where high voltage trans- 
formers are used, but there are certain systems, such as the Poulsen, 
Lorenz and that devised by the author, where the voltage of the 
transmitting oscillations is greatly reduced, thus eliminating to some 
extent the danger of induced currents. All metal parts such as 
valves, &¢., must be thoroughly covered with a thick coating of 
some form of insulating varnish. For balloon work the wireless tele- 
phone is the most practical method for transmitting communications, 
for it eliminates the telegraph operator, the dangers of explosion: 
due to brush discharge and makes possible quick transmission of 
signals, 

The aerial on board the Zeppelin air ship is almost 600 ft. long, and 
a 500-cycle generator is driven by an independent engine at a speed 
of 3,000 revs. per min. The wave-length varies from 400 to 1.20! 
met ces. 

The system devised by the author climinates the use of the difti 
cult high-frequency alternator. A small direct-current dynamo 8 
used, and then by a simple device alternating currents are produced 
having any desired frequency from 200 to 800 cycles, thus sending 
signals with musical notes. The apparatus is much easier and 
cheaper to construct than any yet provided: for portable work, 5 
much smaller and much more compact fora given power, aud is mote 
portable and readily adopted for transport purposes; it is especially 
designed for aeroplane installations, where power, space and weight 
arc Important considerations. From tests made both by the British 
and United States Governments the apparatus has proved itself 10 
per cent. more efficient than any of the machines yet tried. A 
report issucd by Capt. Lefroy on a 60-watt 110-volt set gave the 
results obtained; this was published in THe ErEcrRICIAN, Decem 
ber 19, 1913. The report stated that the apparatus, which weighed 
only 151b., less the generator, had a safe range of 20 miles over land. 
The same apparatus operated by a 50-volt accumulator weighing 
35 tb. had a radius of approximately the same distance, 
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Experiments were also made with an aerofan used to drive the | Zn order to assist the work of classification please indicate by means of a X 


generator, which was installed on board a Cartiss military hydro- 
plane, The installation was of about } kw. capacity with a 500-cycle 
generator driven by a fan 20 in. dia., and an aerial wire 600 ft. long was 
wound on a reel and weighted by a 3 lb. piece of lead ; this was used 
c; the trailer and taken in as it became necessary. The installation 
weighed 105 lb. It was found necessary to attain a fairly good sp2ed 
to generate enough power to operate the apparatus efficiently. 

The question of receiving signals on board aeroplanes and balloons 
has been a very difficult one, the noise and vibrations of the engines 
and air currents making it unp:zactical to receive signals with a tele- 
phone receiver. A receiving apparatus was designed for the Austrian 
Government in which a visible signal was used. The operator is 
able to observe dots and dashes by means of a small light. It is 
advisable to usc Prof. Fleming's oscillation valve or Dr. de Forest's 
audion, for they act as amplifiers to the received signals, and are not 
affected hy vibrations. 


E roses NATIONAL SERVICE. 


We referred in our last issue (p. 757) to a circular issued by the 
Institution of Electrical Engineers, under date August 11, 1914, on 
the subject of National Service. The full text of the circular and 
forms is as follows :— 


The Council of the Institution beg to suggest that there are two im- 
portant directions in which the members may be of great service to the 
nation at the present time :— 


First: To place their services as Electrical Engineers at the disposal 
of the War Office and of the Admiralty. 

Secondly: To be in readiness to fill vacancies in public services, 
electric power stations, tramways, railways, &c., caused by the calling 
up of the Reserves and Territorial Forces. 

With the view of being ready to assist the authorities and the public 
services, the Council have decided to prepare classified lists of suitable 
men for this purpose. 

I am accordingly desired to request you, if you are in a position to 
assist in any of the directions indicated, to fill in and return the enclosed 
Teply form to me without delay. 

It is assumed that the rates of pay would be the current: rates for the 
services rendered. 

The Council desire not only to reccive offers of services frum members 
of the Institution, but also that all members should assist them to obtain 
the names of as many qualified men as possible (whether or not members 
of the Institution) willing to offer their services in the directions indicated. 
For this purpose two additional sets of papers are enclosed herewith, and 
further copies may be obtained from the undersigned. 

The Council take this opportunity of informing you that they have 
offered to place at the disposal of the War Office, for immediate occu. 
pation and free of charge, the available portions of the Institution building 
of a total area of 10,000 sq. ft. 

Victoria Embankment, London, W.C. 


REPLY Form. 
Please supply the following particulars :— 
Name in füllt Gar E EREERE ERR UE CURe Ven Ev DN VE E ivan Pe ceuereeeas 
If a member of the Institution, state class ........... eee 
Posta] Address 
Nationality 


P. F. RowELL, Secretary. 


€*09509925909900999009909009499090909009990909900990000900099990900992€90005009000990909*299 


€*099000909900909999899999509090009999090990099099099000090900995*9990000009800090990499099 


Number of days’ notice required before you can take up duties ............. 
Bingle or married «csc dee eco ie ee ea niae I Re IN OR uad Nexc ud ERES Ed ea 
Present Occupation .......0.cccssccsscscanscorsssccanscosnccccaseseaeaeseonaneensreess 
Place: of Occupation 1.5. eee prine sea Doa ore ene iEn ev eu eda pav bo eh ess 
Present Employer. .........eeeeseeeeeeeeeee ehem eset ee nenne nennen ene nennen 
Address of Present Employer .................... NM PE 
Military, Naval, or Marine Experience and Status (if any).............. 
Foreign Languages ......... eese meten nennen nenne 


Please indicate with a X under which (one or more) of the following headings 
you offer your services :— 


Space for X 
(a) Army (abroad). AME wes dacavewibta retest 
(b) Army (at home). | (U) sacsccrccvecdeceverns 
(c) Navy (shore duties). E AE rasddsesutie idm 
To fill vacancies in connection with public || 
Services, electric power stations, tram- " 
ways, railways, &c. :— 
(d) in your own locality. ME 
(e) Elsewhere in the United Kingdom. (2) rM D 
SCHEDULE OF OCCUPATIONS. 
Space for Reply. 
Are you prepared to undertake — 
(a) Supervising Work ? TONS TET 
(^) Actua] Manual Work ? NM Mc 


please state for what tza le you are qualified. 


the kind of work for which you are qualified. 

Space for X. 

Erec- | Run- |Repair| Test- 

tion. | ning. | ing. | ing. 

| (ay | (6) | (0 : (d) 
(1) Boilers and Boiler Room Plant... (1) |..................".. rer saeia 
. (2) Steam Engines ...................... 
(3  ,  Turbines. l 
(4) Gas and Oil Engines ............... (4) ......... ens Quitota | 
(5) Dynamos, Motors, Transformers | 
(6) Heavy Electrical Plant, Cranes, | | 


**.0s506926000 »09953002089 
**096009* *900* 9820699 
**.sb0600600 * 099600909 € 


Winches, &c. ................... 


*e6s209060506, 0*560009 * 0959025899209 


(7) Electric Light and Power Instal- | | 
^ lations i cecir ior res ron iiia "Ca R a acuiaay ee nenesets 
(8) Switchboards............. eee E reso Ih teins sieeve 
(9) Traction, Track and Overhead | 
Work eret bees e e ern tees (9) | 
(10) »» Locos. and Rolling Stock (10) .......... | 
(11) Cables ......... cere (11). | 
(12) Mains and Services.................. (19)... oos. | 
(13) Overhead Power Lines ............ 013) otis MY D eras: e M 
(14) Telegraph and Telephone Lines. (14) [ons eee ES heteet 
(15) Telegraph Apparatus ............. (15) | EN morem D 
(16) Wireless Apparatus ................ (16) kirse 
(17) Telephone Apparatus............... (IT) esses sex exu o ba MEA Denuo Uia 
(18) Light Electrical Plant or Appa- | | 
ratus (state kind) ............. (I8) os etes etie a DU peE? Suv Dres 
(19) Searchlights ......................... (19) | 


*996900089 *06099006000 9" 9?*599099* 9* 09*9090nR9*6& 


*90609909095 oP 990299969 


e*9*909009 **h*06060909 99090099599 FHHHEO GO” 


e*000090600€ 509906895999 *609952a***a 


Peeene® ee 99060060069 99996906254 t*9*9509709 


(20) Military and Naval Signalling ... (20) |......... Spee a a arte il 
(21) Electric Blasting Apparatus .... 
(22) Röntgen Apparatus ................ 1923 ses AR OE E soaks 
(23) Inspection of Electrical Machinery | 
and Apparatus and passing | 
same for purchase (state kind 
of Machinery or Apparatus of ! 
which you have had special | 
experience) .............. 1e (931. caeno XS NEAR DE Eder As 
(24) Coding and Decoding of Telegrams(24) |...................... SEPRANA 


EDUCATIONAL NOTES. 

University of London, University College.—The handbook of the 
faculty of engineering has been recently issued, and contains full par- 
ticulars of the courses of instruction provided. The dean of the 
faculty is Prof. J. A. Fleming, M.A., D.Sc., F.R.S., the Pender 
professor of clectrical engineering. 

Students taking complete courses should begin work in October, at the 
opening of the session, and the Provost, the Dean and the Vice-Dzan will 
attend on October 5th and 6th for the purpose of giving advice and 
information to students and of arranging their courses of study, &c. 
'The courses of instruction are arranged to cover (i.) ordinary and special 
training for the profession of electrical engineering by lecture and labora. 
tory courses ; (ii.) undergraduate lecture and laboratory courses covering 
range of study required in preparation for graduation (B.Sc. in engineer- 
ing) in the university ; (iii.) special advanced research and post-graduat- 
work. A special feature is the electrical research laboratory, which is 


fully equipped for teaching and research in connection with radiotele. 
graphy and high-frequency currents. 


The pamphlet gives a syllabus of the lecture and exercise courses, par- 
ticulars of fees, scholarships, &c. A Goldschmid scholarship of the value 
of £90 may be awarded in September. 

University of London, East London College.—At this College 
Bpecial facilities are provided for research work in electrical engi- 
neering. 

The courses of instruction prepare for the degrees of the University of 
London, and special facilities are given for research in electrical engineor- 
ing. Calendar from the Assistant Tutor. 

University of Sheffield. —In the Faculty of Applied Science, which 
comprises the department of engineering, metallurgy and coal 
mining, there are complete courses of instruction extending over 
three years. These courses prepare for the Degree of Bachelor of 
Engineering (B.Eng.) or the Degree of Bachelor of Metallurgy 
(B.Met.) of the University. The technical laboratory courses com- 
mence on Sept. 21 and the lecture courses on Oct. 7. Prospectus, 
giving further particulars with details, may be obtained from tho 
Registrar, Mr. W. M. Gibbons. 


Armstrong College, University of Durham,—At this College there 
are full courses of instruction in mechanical, marine, civil and eles- 
trical engineering, naval architecture, mining, metallurgy, pure 
science, arts and commerce, &c. ‘here are good facilities for ex- 
perimental and research work. The new session commences on 
Sept. 28. Full particulars may be obtained from the secretary, 
Mr. F. H. Pruen, M.A., Armstrong College, Newcastle-on-Tyne. 


Royal Technical College, Glasgow.— The session 1914-15 begins on 


Sept. 23, The diploma of the college is granted in the departments 
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6,037 Vass, MATEH & BURGER. Electric filament lamps. 

An electric filament lamp, in which the filament is spirally arranged along a spherical 
surface, distending from below upwards whereby the luminous intensity becomes 
greatest downwards and also comparatively great laterallywith a limited vertical space. 

7,482 VamiEv. Electric ignition, lighting and starting systems for use with internal 
combustion engines on motor vehicles. (Divided application cn 8,679/13. 12/3.) 

7.686 Ropert Boscu (Firm of). Connecting device for the leads from portable secondary 
batteries. (7/6/13.) 

9,970 Wasson. Retrievers for trolley collectors on electric traction systems. (12/5/13. 
Divided application on 27,163/13. 25/11.) 

13,883 Ancus. Railway safe running devices. (13/2/13. Divided application on 
9,090/13. 17/4.) ; ste "D 

13,884 Ancus. Railway safe running devices. (13/2/13. Divided application on 


of civil, mechanical and clectrical engineering, mining, naval archi- 
tecture, chemistry, metallurgy, building and textile manufacture. 
The diploma course extends over three or four sessions and the 
average fee per session is) £12. 12s. The college is affiliated to the 
University of Glasgow and the degrees of the University in engineer- 
ing are open to its students. Full courses are also provided in the 
schools of navigation and wireless telegraphy. Calendar (by post 
1s. 4d.) and prospectuses (free) from the Director. à; 


Imperial College of Science and Technology.— At the City and 090/13. 17/4.) l peat M i 
Guilds Engineering College there are complete courses of instruction | !3?16 Eno T safe running devices. (13/2/13. Divided application on 


14,189 Ancus. Railway safe running devices. (13/2/13. Divided application on 
9,090/13. 17/4.) ; 

12,483 Siemens & HarskE Axt.-Ggs. Circuit arrangements for automatic or semi- 
automatic telephone installations (20/5/13 Addition to 16,538/13.) 


leading up to and including the highest specialised instruction for 
students with the object of fitting them to take leading positions in 
civil, mechanical or electrical enginecring, &c., and also for those 
already qualified who desire to take up more advanced courses of 
training and research work in connection with the special branches of 
engineering in which they are interested. 

The diploma of the associateship of the City and Guilds of ‘London 
Institute is awarded to students who satisfactorily complete the full 
course of from two to four years. The diploma of the Imperial College 
is awarded for advanced specialised or fourth-year work. The entrance 
examination will bo held in September, and application must be made by 
the first Monday. Prospectuses may be obtained from the Registrar. 


University of Birmingham.—The full courses of instruction at this 
university extend over four years, and students who enter after 
matriculation and pass successfully the examinations at tho ond of 
each year will be entitled to the degree of Bachelor of Science in the 
branch of engineering to which they devote themselves. The 
session for 1914-15 will commence on October 6th. Particulars of 
courses, fees, &c., may be obtained from the Secretary. 


South Western Polytechnic Institute.— The 1914-15 Session will 
commence on Sept. 28. In electrical engineering there is a complete 
three ycars' day course of instruction, lcading to a diploma or 
university degree, and there is also a four years’ evening course 
suitable for electrical engineering and wiremen's examinations of 
the City and Guilds Institute commencing on Sept. 21. Particulars 
may be obtained from the Secretary. 


APPLICATIONS FOR PATENTS. 


NorgE.—7 he undermentioned Applications (except those marked +) are nol open v 
public inspection until after acceptance of Complete Specifications. Those marked * ar 
open to inspection 12 months after the date attached to them, if they have not been published 

previously in the ordinary course. Names within parenthesis gre those of communicators 
of inventions. When complete Specification accompanies application an asterisk is affixed, 


_ July 14, 1914. 
16,737 Witson. Igniting and lighting generators. (17/4/14, U.S.)* 


16.776 Ozit. Producing galvanic or electrolytic deposits. (15/7/13, France.)* 
16,792 BoRjESON. Rail joints. (13/9/13, Sweden.)* 


| July 15, 1914. 

16,797 NisetgTT & SHarr. Additional use for the tapping key of any telegraphic trans- 
mitting apparatus. AE 

16,809 ge Insulating and gripping insulated wires in electric lamp holders and 

t*tines. 

16.819 SuETHURST & Sizer. Automatic electric safety catches or locks. 

16.828 WiipEv. Electric sign or display system and apparatus therefor. 

16.839 GRAHAM. Telephone apparatus.* ` 

16,850 FiNcH & PovNrTER. Incandescent electric lamps.* 

16,860 SIEMENS-SCHUCKERTWERKE C.M.B.H. Protective arrangements for electric in- 
stallaticons. (15/7/13, Germany.)* 

1¢,369 B.T.-H. Co. (G.E.Co., U.S.) Electric meters. 


July 16, 1914. 

16,876 BEARDWOOD & KEEN. Ships telegraphs. 

16.897 Jones. Locking the detachable corrcciiers of electric lamps and their helers, 

16.901 Bracke:sBerc. Electric furnaces for producing steel and iron.* 

16,905 BARCO Woop. Correcting the difference of phate in telegraphic receiving 
apparatus. 

16.910 Howor. Fittings of electric conduits. 

16.915 Wanc. Converting or transforming electric currenis. 

16,935 Soc. ANON. DES ETABLISSEMENTS L. BLERIOT. Combined dynamo and accu 
mulator electric systems. (24/9/13, Belgium.)* 

16,936 Soc. ANON. DES ETABLISSEMENTS L. BLeriot. Control systems for electric in 
stallations. (24/9/13, Belgium.)* 

16,941 Pessers. Electrical apparatus. 

16,945 SzILarD. Electrometers, (Divided application on 20,008/13. Sept. 4. 15/10/12)" 


July 17, 1014. B 

16,957 TuoMPsSON, (Consortium fur Elektrochemische Industrie, G.m.B.H., Germany.) 
Manufacture of acetaldehyde from acetylene.* 

16.963 SuTcLirFFE. Insulating the joints of electric railway rails. 

16,979 SIEMENS Bros. Dynamo Works & KIEFFER. Cooling arrangements for dynama 
electric machinery. 

16.984 Extison. Circuit-breakers. 

16.986 Parsons. Dynamo-electric machinery. 

16.988 PEDERY. FoRBATH & VARSANYI. Wireless telegraph systems.* 

17,004 Western Exectric Co. (Franklin Tuthill Woodward, Belgium.) Machine 
switching telephone systems.* 

17,022 Jutius PintcsH Axt.-Ges. Filament supports for electric incandeccent lamps. 
(11/2/14, Germany.)* 

17.023 Juiius PiNTsCH AKT.-OEs. Incandescent electric lamp filaments and methc of 
mounting thesame. (16/2/14, Germany.)* 

17,025 PIIZEEBERSER & New British Ever-Reapy Co. Electric pocket lamp and the 

Ike, 

17.033 BEuTTELL & BgurTELL (Ltp.) Lighting devices for illuminating purposes. 

17.036 LEDERER. Electric gas lamps. (19/7/13, Austria.)* epee 

17.037 SiecmMuND Hans EckMANH, System for the operation of electric winding: 
motors and the like. 

17,038 Riley. Systems and methods of electric motor control. (3/10/13. U.S.)° 


July 18, 1914. 
17.052 CARTER, Maurice & RAiLING. Means for supporting electric lamps. 
17,058 GuLLAND. Preventing “thoroughfoot’’ and cable laying in purchae falis, 
especially applicable to ships' boat falls. 
17.065 CowPER-CorEs. Apparatus for use in the electro-deposition of metals. — . 
17.082 MIpGLEY & VANDERVELL. Electric starters for use on motor cars and the like. 
17,089 Siemens & HALsKE Axt.-Ges. Process and apparatus for the electrolysis of 
halogen alkalies. (Addition to 18,102/13. 26/7/13, Germany.)* 
17,105 Automatic TELEPHONE Mro. Co. (Automatic Electric Co., U.S.) Telephone 


PATENT RECORD. 


—____—_ 
SPECIFICATIONS PUBLISHED. 


The fotlcwing abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEwBURN, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged 
al the Pctznt Office the former is given in brackets after the ttle. 


1913 SPECIFICATIONS. 
9.103 Angus. Railway cafe-running devices. (17/4/12) 
13.976 AUTOMATIC TELEFHONE Mro. Co. & HARRISON. (Partly Automatic Electric Cc.) 
Electric sienalling systems, suitable for party lire telephone and like systems. 
14.218 SIGNAL Gre. Transmitters fcr submarine scund signals. (24/6/12) 
14.498 ScHAUL1. Method of and means for detecting dangerous atmospheres in mines 
and for operating an alaim therein. (23/1/14.) 
16,696 Western ErEcTRIC Co. (Wocdward, acting for Westen Electric Co.) Telephone 
machine switching systems. 
17.265 Hirst & JENKINSON. Electrically illuminated letters, signs, and the like devices. 
17.688 RAiLiNG & Maurice. Electric ccoking apparatus. : 
18412 MipGLeY & VANDERVEIL. Regulaticn of variable spced dynamo electric machines. 
19205 MEAKIN. Methcd of electrically operating railway signals. 
19.803 TRENERRY & KINGMAN. Heating water by electricity. 
20,140 FisuER. Jointing, capping or bonding electric cables. 

A methcd of jointing. capping or bonding electric cables. insertine the strands or 
some system of the cable between an inner forme or sleeve corrugated on its exterior 
surface, and an outer sleeve and thereafter applying pressure to the outside of the 
outer sleeve so as to corrugate or wave the latter and the strands within it and com- 
press them upon the inner sleeve. 

20.654 CAMBRIDGE SCIENTIFIC INSTRUMENT Co. & APrHoRPE. Galvanometers or the like. 
22.503 TATTERSALL & TATTERSALL. Switches for electric self-starting devices and 
lighting circuits for motor vehicles. 


ME 


23,715 Pacer. Elements for electr ic heating devices or radiators. systems. | 
24.327 Newton. Apparatus for magnetising permanent magnets. 17,110 WiEsELGREEN, Ball or roller bearings with electric insulation. (271, 
24.565 Foster. Electric heating element. l l Sweden.)* 

24928 WESTERN ErEcTRIC Co. (Woodward, acting for Western Electric Co.) Switching | 17,111 Rosinson, Ropinson & Kirscuen. Electro alr-percussion apparatus.” 


apparatus for telephone exchange systems, 

25,129 BottLe. Electricelly-operated system of and apparatus for automatic signalling 
on railways. , 

25,659 WESTERN ELECTRIC Co. (Wcodward, acting for Western ElectricCe.) Telephone 


l July 20, 1914. 
17,120 Wercu. Electric sad-iron, , 
17,133 Harris. Electrolytically depositing metal upon metal by means of high current 


density. ' : 
repeaters. . FART ; ect 
26,734 SCHNEIDER. Method of and apparatus for controlling guns or other mechanisms 12160 Paa aie & CLARK, Forde, Taylor & ErskiNe-MuRRAY. E 


from a distance. l l 
27,050 Siemens & Peta Need Electrical preceszes fcr rivetting and apparatus 
therefor, (22/11;12.) 
27.163 Wasson. Retrievers for trolley collectors on electric traction systems. (12/5/13.) 
97.669 ELpreD. Metallic bodies adapted for sealing into glass and the like. 
27.711 KRUGER & SANNIG. Electric glow lamps. 
28.633 Siemens Bros. Dynamo WORKS. (Siemens Schuckertwerke Ges.) Switching 
l devices for electric installations. — , 

Switching devices for electric circuits in which any one of a plurality of high-tension 
leads connected to ‘bus bars, only some of which are provided with power switches, 
can be disconn ected from or con nected to a tus bar by a power switch, the operation 
of the remaining circuits conn ected to its "bus bar being unaffected. 

29.096 LittLewoop. Automatic signal register to automatically indicate colliery and 
] other signals to colliery enginemen and cthers and also to automatically release 
signals when complied with. 


i d id SEECUICATIONS 

Borrautt. Electrical coupling devices for railway and other vehicles. (Divided 
a application on 21,480/13. Sept. 23.) EM 
3900 Heckt. Mounting bracket for electric switches and the like. (14/2/13) 

4,583 Burton, Burton & BURTON, Metallic conduits for electric conductors. — 


17,175 MöLLer. Electrically separating suspended bodies from electrically insulating 
fluids. (Addition to 17,840/12. 22/7/13, Germany.)® 

17.179 JeAL. Regulating devices for dynamo-electric machines, 

17,184 Roperts. Electrically illuminated signs and the like. 


July 21, 1914. 
capacity.* 
and the like. ; 
electro-derosited. 


combustion eneines.* , 
17,317 B.T.-H. Co. (G.E. Co., U.S.) Electrical measuring instruments 
17,326 LaNGMUuIR. Incandescent lamps. (4/9/13, U.S)? 
17,328 Berry. Controlling the heating effect of electric heating apparatus. 
17.329 Berry. Electrical heating apparatus. -- ary.) 
17,331 HEvrAND. Generating high-frequency electric currents. (18/8/13, Germary. 
17,332 HucHes. Filament for incandescent electric lamps.* 
17,333 Apam & Apam. Trolley wheels.* 


17,246 Musso. Transmission of electrical impulses over circuits of high elecrcstatit 
17,257 CowrER-CorEs. Mandrels for use in the electrolytic preduction of metal tutes 
17,258 Cowrer-CoLes, Removing metallic cylinders frem mandrels on which they até 
17,267 Royce & Roits-Royce (Ltp.) Controlling devices for the igniticn of internal 


eo ee oe 


AUGUST 21, 1914, 
SS 


Cove] Mate BB oer, Elere flares tine 
Ae X 


C -mgp -mre om em than. : S ` 
anm aT WONT Ce are re yh meai ee, 
n * B ier 
a conet m ter ara > " f 
DTI TID CCW Uw ATES wur; te cou. 
! eum 
"- ts -— o9. sea > g -r mw vrl s > T * 
o5 $a lax opa. PM Sur ee 


w.ourm Bore noc and earte nrm g gy. 


Tilt tecntve ces Dinda aim i 


» - |! * jo t x To -t * a ^a, » 
OR uv Es PT n. GE im ne I Iis 


ce SEU 


T dcos Ren emit mme tec on remp Teter me 


"e be de Zi 
v6 Às 8 Ra cosy gi nune Sem (321) Dre cm 
(4 A is 4, 


P LIE E 
[2 te ` 3. 


SUA As c Raai sale manning deum JD Dae go 


~ 


MEL 


CR MER 41 

Re way Sale rerig dere. 4021 Dr go 
«93 UA 

4A. Roar nf nens 

4) r7 

Raven: & Maus Án. Ceu seamen fei 
-g.tceemceth costano aX iu) Acco ae 


. 
ae A ee 


Cerio, 0:1 Greet cx 


nd 


APPLICATIONS FOR PATENT. 


N31 -The udermertioned Åp HORS inap! iex agait we” 
epe P ceno BRL, CUT KARERE Y Cine ox cm ENS 
ur e etA lo moris cta e dat cde cem, igi emn 
LL a. cie] cn. Nemes then pores mia 1e 
d MÀ compa pec fco ogg duc GAREA D BES 

Jes Y 14 " 
cote Du 


SEC UL n 
sean IEEE o un 


EMT LT 


, te 
Mt en VT oat 


Pot. ceva or RT 
sor n8 Ren Jd ¥ J, WKE. 


is "ju 
re rgcere ime Re 


‘ Dy Le 
ase, te 
7 Mte -— ^0 
ko 


NN 
wav THe She i NAS 
wt a 4r i Iæ ert 

TE OPES pe 4 Poete ct 
ud aid 
aho CO Karo mETS 

TUR ev. E 

ps e f. 

Gos tmm Du 


pa M cae s LB 
ot w€ vv 
og. Erag SEME 
As SE E + 
d ach cn ARE 
ANS et Erat 
* rd 


^ r 
; Pj.-- PE 
RI * d ' a Ln Te. 


T 07 [ai ect Uer > 
. U be f ragano] 
warts NS ! £534 , 
(xr esa 7n va Cece que . 
NG . . et 
€ 79s v * WT 
ges Es : coms. y 


THE ELECTRICIAN, AUGUST 21, 1914. 


CONTENTS: 


EFFICIENT MANUFACTURE .... 811 Electric Vehicle Progress 
Business Notices............ 812:  Supplement—No. 7. 
Liquidation», &c... .......... 812 | Buy Electric Vehicles Now!.. 1* 
Electricity Supply .......... 812 Electric Vehicles and Elec- 
Lighting Notes ............ 812 tricity Undertakings. Illus. @ 
Power and Traction Notes.... 815 A Half-ton Electric Van. Illus. 2* 
Telegraph & Telephone Notes 815 Stevens Battery Van. Illus.. 3° 
Empire Notes ........+...06 815 Charging Electric Vehicles. . 
Foreign Notes .............. 814. Ilustrated 
| , Electric Trade Demonstration 
The Round Table............ 161 | Car. Illustrated.......... 5* 
Optimism .........+06++--+. 161 Ironclad Exide Battery. Illus. 6* 
The “Point Fives?.......... 161. ——= 
Electric Drive in the Bakery. | Miscellaneous Notes ........ 815 
Illustrated .............. 162 Tenders Invited ............ 815 
Quick Boiling Kettle. Illus. 162 Tenders Received & Accepted 816 
Spiralised Traction Lamps. Municipal Accounts .,...... 817 
Illustrated 162 | Companies Meetings & Reporte 817 
Reyrolle Dividing Boxes. Illus. 165 , New Companies, KC. eere, B18 
New Ferranti Fire. Illus.... 164 City Notes ..ccaccesseeceee 818 


(E E a E E E E 4* 


. EFFICIENT MANUFACTURE. 


While it may still be early to speculate upon the present 
European crisis, we may be permitted to direct the attention 
of the industry to a few outstanding features of the 
German electrical and gencral commercial invasion of this 


country, her colonies and numerous foreign lands. During 


a remarkably short period the industrial products of a 
methodical people have captured the markets of the world 
at prices whick. have compelled the prospective customer 
to buy. But the price has not been all; the system of 
manufacture has made the quality right too, and, with both 
factors in his favour, the manufacturer has not feared the 


result of his trading. The German has made himself a 


specialist in many of the raw and semi-raw materials upon 
the supply of which the electrical manufacturer, in prac- 


tically every country, completely dependcd for the com- 


pletion of his output. Permanent magnets, resistance 
wires and strips, porcelain and other insulators, carbons, 
certain alloys, and pressed steel parts may be cited as only a 
few of the items of which Germany has perfected the pro- 
duction and accustomed the market to call for in enormous 
quantities. It will be observed from our correspondence 
columns this week that at least one English manufacturer 
has appealed to the home suppliers of certain classes of raw 


material to adopt the methods of the German houses. They. 


point out that the indigenous product is not equal to that 
obtainable abroad, and, quite aside from patriotic reasons, 
they felt compelled, for the sake of maintaining the quality 
of their own goods, to purchase ont of the country. The 


German had, previous to the war. slowly, it may even seem. 


4 


«X — 


laboriously, achieved his object in making the buyer in 
foreign countries come to him for much of thé material and 
parts which he needed for his daily production. | 

It had become a matter for compulsion, because the 
German beat all his competitors, both home and foreign, 
with the quality and the price. When these factors in 
any deal are right the transaction is usuallv concluded. 
That the present embarrassment of the German manufac- 
turer and merchant will redound to the lasting good of the 
British electrical industry we firmly believe, but tlie reasons 
for the presence of the German in the márket as now divulged 
must certainly not be disregarded over here. New 
methods, better and more accurate machine tools, the 
foreing up of the output to higher figures and production 
upon a “ world-market " scale may be mentioned as a few 
matters which will require the attention of the home manu- 
facturer. We have been set a wonderful example in the 
science and art of production for every class and size of 
market throughout the world. Becayke Germany has been 
a great rival and a fellow aspirant tu,|{mperial commercial 
and industrial honours she is. not të be despised. Her 
diplomacy, her naval and military? operations may he 
proved to be grievously at fault, but her achievements in 
the sciences and arts are undisputed, and are worthy of 
emulation. This success has been largely due to thorough- 
ness. . The lesson for the British manufacturer of certain 
classes of articles, electrical in particular, can be learnt now. 
If we fail to be taught by it, the handieap which the German 
people .appear to have imposed upon themselves will, 
through our laxity, be removed in time, and our opportu- 
nity to profit by it will be irretrievably lost. 

In the light of the foregoing it is a little distressing to 
hear that some home suppliers of raw material for electrical 
purposes are embarrassing manufacturers by demanding the 
payment of all outstanding accounts, and insisting upon 
cash against delivery of new orders. Such action, if true, 
and if continued to any extent, will deprive the home pro- 
ducer of his present opportunity of freer trading. Again, 
there are reports of an increase in the price of certain home 
made electrical lines and of a rigid determination on the part 
of some electrical manufacturers to reap immediate profit by 
this method. We hope, however, to hear that there will be 
no gerrymandering of this order, and that the manufacturin g 
element will act conjointly so as to proceed upon a plan 
which will be consistently carried through to the per- 
manent good of the industry as a whole, 
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BUSINESS NOTIGES. 


The British Electrical Plant Co., Alloa, N.B., have appointed Mr. 
Alan Williams, M.LE.E., as their agent in London and south of 
England. Mr. Williams’ address is 9, Queen Victoria-street, E.C., 
where he also represents Messrs. Eckstein, Heap & Co., of Man- 
chester, for high class switchgear and the Anderston Foundry Co., of 


Glasgow, for steam engines, air compressors, &c. 


- . Messrs, Fraser & Chalmers (Ltd.), of Erith, have appointed Mr. 
'H. A. Sturgess, The Oak, Motherwell, to represent them in Scotland. 
= The London offices of Messrs. J. Hopkinson & Co. (Ltd.) have been 
-removed to Imperial House, Kingsway, W.C. 
/.'" The British Telephone Supply Co. has removed to 4, Slaney-strect, 
Birmingham. Telephone No., Central 6392. 
'. The Edison & Swan United Electric Light Co. of Melbourne have 
been appointed agents in Victória and Tasmania for the a.c. and d.c. 
meters, &c., of Messrs. Chamberlain & Hookham, Birmingham. 

“Patent Development.—The proprietor of patent No. 23,553 of 
1909, relating to the winding of motor armatures for induction 
motors, wishes to sell the patent or to grant licences thereunder. 
Applications to Messrs. Boult, Wade & Tennant, patent agents, 
111/112, Hatton-garden, London, E.C. | 

The owners of patent No. 18,302/1910, relating to "Improved 
means for squirting tubes or wires of lead, or for sheathing cables 
with lead," desire to sell the patent rights or to grant licences therc- 
under. Inquiries to Messrs. Abel & Imray, patent agents, 29, 
Southampton-buildings, London, W.C. 


 LIQUIDATIONS, &c. 


A meeting to receive an account of the winding up of Marples, 
Leach & Co. (Ltd.) will be held at 26, Shaftesbury-avenue, London, 
W., on Sept. 17. 


At a meeting of the creditors of the Accumulator Industries 
(Ltd.) last week a statement of affairs was submitted by the liquidator, 
Mr. A. W. Sully. 

The liabilities were estimated at £46,229, of which £38,883 was due to 
the chairman of the company (Mr. W. McLaren). After deducting pre- 
ferential claims, the assets were estimated to produce £3,440. A com- 
mittee of creditors was appointed, and it was agreed to apply to the Court 
to appoint Mr. G. E. Corfield, Balfour House, Finsbury- pavement, E.C., 
as joint liquidator with Mr. Sully. 


QUOI 
| ELECTRICITY SUPPLY. 
AUAA 


iil lill 
| a: EXTENSIONS. 

Newport (Mon).— At the last meeting of the Corporation there was a 
brief discussion as to the borrowing of £16,000 for the purposes of the 
electricity supply undertaking.- The proposal was agreed to, Mr. 
Moxon intimating that it would not mean any additional cost to the 
ratepayers, as they were already paying interest on the loan. 


 Torquay.— The Council have recently approved plans for the ex- 
tension of the electricity works at Beacon Quay. 


Willesden.—The Urban Council have received sanction from the 
- L.G. Board to borrow the following sums in connection with their 
electricity undertaking:— — 

Mains, £15,000 (period of repayment 15 years); services, £5,000 
(15 years); transformers, £1,400 (15 years); meters and indicators, 
£3,500 (5 years); and public lighting, £330 (10 years). Tho total 
amount sanctioned is £24,830, 

- Wimbledon.— An inquiry was held here yesterday (Thursday) into 
the application of the Corporation for sanction to borrow £8,500 for 
extensions of the electricity undertaking. 


GENERAL. 


Criecieth.— Preparatory to a discussion on a proposed scheme of 
electricity supply à canvass of houscholders is being made in order 
to know the probable demand for electrie current. 


Devonport.—At the meeting of the Corporation last week the 
Special Committee on the Union of the three towns (Plymouth, 
Devonport and Stonehouse) presented their report. 

The report was a lengthy one and gave a history of the movement for 
the union of the three towns and of the steps taken to protect the rate- 
payers’ interests, &c. The L.G. Board's Order include clauses providing 
that the reserve funds at the date of the commencement of the Order of 
the Devonport Electricity Water & Gas Undertakings are to be applied 
by the Council for the benefit of those undertakings respectively or at the 
option of the Council to the reduction of the sinking fund of such under- 
takings; that the price to be charged by the Council for electrical energy 
gupplied by them to any consumer within the areas of Devonport and 
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Stonchouse is not to exceed the price charged in the area of the Plymouth 
Borough in the like circumstances for a corresponding supply ; and for 
the proper compensation of officers, &c. 

Ellon.—Good progress is being made with the electricity supply 
scheme, and the contractors (Messrs. T. C. Smith & Co.) hope to be 
able to give a supply of electric current by the end of September. 
The majority of the houses are already wired. 

Enniscorthy.—The Urban Council have authorised the preparation 
of plans for a scheme of electricity supply for the district. 


Harrogate.—Recently the Corporation applied to the Board of 
Trade for an order to supply electric current to five houses in Knar-- 
borough, and in reply to a communication from the Board the (o-- 
poration have decided that in their opinion the time is not opportune 
for an application to be made for a provisional order extending the 
existing area of supply to Knaresborough owing to the sparse popu- 
lation in the area immediately adjoining the borough. ue 

Liandyssul.— The Rural Council have decided to employ anelectrical 
engineer to prepare a report on a proposed electricity supply scheme. 

Springhead.— The chairman reported at the last meeting of the 
Council that at thé previous meeting it was decided to ask Lees te 
join Springhead in an application to Oldham Corporation to be able 
to supply electricity for lighting and power in the two districts. — 

'The joint meeting of the two Councils had been held and the member: 
were almost unanimous on the matter. What they had now to do wasto 
pass a resolution to write to the Town Clerk of Oldham asking him to get 
a provisional order to enable that Corporation to supply the joint district 
with electrical energy ; that would stop the Yorkshire Electric Power Co. 
coming over to Springhead. i 

Councillor BRADLEY moved that Oldham Corporation be asked to 
obtain the necessary provisional order. He thought that il electric 
power was obtained from anybody it would be the best to get it from 
Oldham, which supplied them with gas and water. 

The resolution was duly seconded and passed. | 

Street.— The Council are to consider at their next meeting a draf 
of an agreement with Messrs. Christy Bros. & Co. for the proposed 
lighting of the town and for the supply of electricity in the district. 


Whitehaven.— The Council have agreed to supply electric current 
for lighting about 75 new houses at Arrowthwaite, which are bein 
erected by the colliery company. 

It is proposed to supply the current in bulk at the rate of 4d. per unit, or 
to supply current to each house at 5d. per unit including rent for slot 
meter, and also to provide the means of lighting the streets of the district. 

Councillor Hinde stated at the meeting of the Council last week that 
the proposal to light the new houses at Arrowthwaite had been accepted 
by the colliery company. It would mean a great increase of revenue t9 
the electrical department, which expected considerable developments m 
the district, l 


LIGHTING NOTES. 


Church Lighting.—The Deacons’ Court of Torry United Free 
Church have accepted plans for the electric lighting of the church. 


Dundalk.—A L.G. Board inquiry was recently held into the appli- 
cation of the Rural Council for urban powers in order to undertake 
electric lighting of certain thoroughfares leading from Dundalk. 

The clerk (Mr. P. R. Finigan) stated that resolutions had been passed 
by the Council to light by clectricity a number of the roads from Dundalk 
and the Urban Council had agreed to supply the current and maintain the 
lamps at £2. 10s. per lamp per annum. 

Mr. P. A. SpaLpino, electrical engineer, gave technical evidence in 
support of the application. CHE 

London Street Lighting.—The Commissioner of Police has written 
to the various Borough Councils in London calling attention to the 
necessity for the maintenance of adequate lighting in the streets al 
night in view of the state of war now existing, and in all cases the 
appropriate committees have been empowered to take the necessary 
steps. | 

Melksham.— The Melksham Electric Supply Co. has been giving ? 
demonstration in street lighting, and the Council are in communes: 
tion with the company as to the cost, &c. 


Poor Law Institute Lighting.—The lighting question will come up 
for consideration by the Thanet Guardians, when the wiring of the 
union will be discussed. : 

Police Lamps.— The Watching and Lighting Committee is 
Glasgow Corporation are supplying the constables of the city Vi! 
electric lamps in place of the old bull's-eyes. 

Practically all the men in the force within the old municipal area i 
been supplied with the electric lamp, and an order has now been P. 
for an additional 1,000, principally for the constables in the recent? 
amalgamated areas. — vyth 

Ross.— As a result of a discussion on the question of street light 
local Electric Light and Gas Co.s have been asked to tender for : 
public lighting at a definite per lamp per annum for a period of tT: 
years, SUE ; 
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POWER AND TRACTION NOTES. 


Aberdeen.—The Corporation have authorised the Tramwa--: Com- 
mittee to place an order for six new tramceara for the Ma:.:ofield 
route. 

Burton.— At the last meeting of the Corporation the chairman of 
the Gas and Electricity Committee (Ald. T. E. Lowe) made a state- 
ment as to the sale of electricity for power. 

Ald. Lowe stated that anyone who was not in touch with the clec- 
tricity works would form the opinion that if the average cost was jd. per 
unit, and they were selling at $d., they were losing jd. on every unit. 
Their former electrical engineer (Mr. Pringle) was strongly convinced that 
it would be advantageous to sell at the low prices, and they only agreed 
to it after much consideration as an experimental measure. If they were 
to sell current for power they must sell it at & price which would compete 
with other sources of power—gas, petrol, steam, &c.—and they had to 
admit that they could not ask the same price for current for power as 
for lighting. "They might take it that the works would be a permanent 
burden to the rates of the town, but for the fact that the '' load " had been 
greatly increased through the sales of electricity for power. Up to 1904 
they lost money every year, the first substantial help to the undertaking 
being the introduction of the tramways, but the quantity now sold for 
ordinary power purposes was a great deal more than that sold for traction. 
Although more cheap power was sold last year than in any other vear the 
profits were higher than in any previous year. He might put it that the 
more electricity they sold at an actual loss the higher the profits became. 
There were many other factors which bore on that point. If they had 
not been selling those large quantities for power these profits would 
nearly, if not altogether, have disappeared. He quoted opinions of elec- 
trical engineers and other authorities to show that, unless they could have 
cheap power, electricity works could not be run successfully. When they 
considered that the undertaking competed fairly with gas, and did not 
cost more than gas, they claimed that the consumer of electricity for 
lighting had no right to complain. "They supplied a first-rate article at 
the market price, and last year the department made a profit of £3,000. 

After discussion, the Committee's minutes were approved. 

Electricity in Iron Works.—In the directors’ report of the Work- 
ington Iron & Steel Co. for the past year it is stated that the com- 
pany's new turbo-generating plant has justified anticipations in 
reducing fuel consumption. 


Harrogate.— The Council having considered a scheme prepared by 
the borough electrical engineer (Mr. Geo. Wilkinson) for the haulage 
of coal from the goods station to the electricity works by an electri- 
cally-propelled vehicle, decided to ask the chairman of the Electricity 
Committee and Mr. Wilkinson, along with the chairmen of the High- 
ways and Health Committees, to consider and report on the question 
of mechanical haulage, &c., for their respective departments. 


TELEGRAPH AND TELEPHONE NOTES. 


Radiotelegraph Notes.— Some time ago, in the Chamber of Deputies, 

Paris, a question was put to the Minister of Posts and Telegraphs as 
to the delay in opening the radiotelegraph station at Havre for the 
public service, and the reply took the following form :— 
. The opening of the Havre station is subject to the adoption of a certain 
technical material which will answer the requirements of the latest 
developments in radiotelegraphy, and will at the same time be in accord- 
ance with the Regulations of the International Radio-Telegraph Con- 
vention, London, 1912. The various experiments which the Telegraph 
Administration has made during the past year have not up to the present 
(March, 1914) given sufficiently conclusive results to permit of this 
material being chosen. New trials are being made which may allow of 
the station being opened provisionally within the next few months, — 
Report of the British Board of Trade, Aug., 1914. l 

Commander Padilla, chief of the Argentine radiotelegraphic service 
of the Ministry of Marine, has gone to Posadas to supervise the erec- 
tion of a wireless station which is to be in communication with one at 
Iguazu. 

A radiotelegraph station was inaugurated at Mangrullo, Paraguay, 
in the first week of August. 

- From Port Arthur (Ontario) comes a report that on Friday last e 
Canadian Government radio station at that place had been wrecked, 
the wreckers escaping unpunished. A 

An interesting statement was published by the `t Libre Parole 
(Paris) on Saturday that the French Government is inquiring into 
the feasibility of sending radiotelegraphic information to countries 
which had hitherto received their information exclusively from 
German sources, giving accurate reports of the war operations in 
Europe. The further statement was made that telegrams sent out 
from the Eiffel Tower for this purpose would be in the French, 
English and German languages. 

Telegrams and Radio-telegrams.—It is important to observe that 
the Post Office gives notice that ordinary telegrams to places abroad, 
however addressed, can only be accepted at senders’ risk, and if 
written in plain English or French. Telegrams for Switzerland and 


bij 


Turkey must be in French. Registered addresses are not accepted 
for telegrams or radiotelezrani cither as the addre 3 for the telegram 
or for the nam? of the sender. | | 


Wireless Operators for the Naval Reserve.— The Secretary of the 
Admiralty has notified that candidates qualified as wireless telégraph 
operators, who may wish to enrol as wireless telegraph operators in 
the Royal Naval Reserve for service in the Fleet, should apply 
immediately direct to the Commodores at the Royal Naval Barracks 
at Chatham, Portsmouth or Devonport, who will furnish : particular; 
of the conditions of service. | pce 
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Australasia.— The Queensland Minister for Railways has decided 
to expend £583 for providing additional electrical signals hetwee^ 
the Brisbane Central end Brunswick-street stations. E. i ' 


The.“ Australian Mining Standard ” states that good progress is being 
made with the scheme of the Victorian Railway Commissioners for the 
electrification of the Melbourne suburban lines. Tho steel girders and 
other structural parts have been received, and building operations in 
connection with the power house are proceeding, while the boilera, 
economisers and other equipments for the boiler housa were to have been 
delivered by the Ist of the current. month. Th» consulting engineer 
(Mr. €. H. Merz) has informed the Commissioners that satisfactory pro: 
gress has been made with the turbo:alternators, and four of the machineg 
are nearing completion. Work on the sub-station buildings is also in 
hand, and some of the contractors’ engineers have arrived for carrying 
out the overhead equipment and supervising the laying of the cables 
between the New port power station and the various sub-stations. _ 

Hawthorn (Vic.) City Council has applied to the Governor-in-Council 
for permission to borrow £40,000 for public works, including part of cost 
of refuse destructor, purchase of land for tramway purposes, &c. d 

At a recent ratepayers’ meeting in Monteville (Queensland) a proposal 
to construct a narrow gauge tramway between Palmwoods, on the North 
Coast Railway, and Monteville, at a cost of £30,000, was approved, 
and the Government is to be approached to grant the necessary loan. 

The plans of the Newcastle (N.S. W.) tramway power house have been 
approved, and it is hoped that building operations will begin in a month 
or so. The existing tramway system is to be converted to 'electri 
traction, and new lines are to be constructed. The whole scheme mušt 
be finished within two years. l ' i : a 

Sydney (N.8.W.) Council have recently adopted proposals for the re-or- 
ganisation of the electricity supply department, for the designation of 
the chief officials, the collection of accounts, &c. The Council have 
agreed to call for tenders for a travelling crane for the Phillip-street sub- 
station, 100 tons of bitumen, air compressor, piping, &c., and vacuum 
cleaning plant for the boiler house. Sub-station plant, cable exten- 
sions, &c., are to be ordered at a cost of about £1,000. 

Sydney City Council have also decided, in regard to the propo:4l 
for the acquisition by the Council of a coal-bearing property upon which 
to erect electric generating plant, to invite propositions for the purchass 
of coal-bearing property or of an interest in such property, or for the 
Council to enter into contracts with one or a number of collieries for the 
supply locally of small coal for a long term of years, not less than 20. Th> 
locality of the property or coal mines must be within 120 miles of Sydney. 

Sydney City Council has entered into contracts with Willoughby and 
Lane Cove Councils for the supply of electric current for lighting and 
power for 10 years, but Lane Cove Council have the right of purchasing 
the mains and distributors, &c., at the end of the period. The charge for 
private lighting is 44d. per unit (or 5d. and 2d. on the maximum demand 
system) and for power 11d. (or Zd. per unit with a standing charge of 43. 
per month per rated horse-power installed). For public lighting .the 
charges are: 50 c.p. lamp £3. 2s. 6d., 100 c.p. £5, 200 c.p. £9, and arc 
lamps £16 to £22 per annum. TE | 

Waverley Municipal Council is also negotiating with Sydney Corpora- 
tion for the supply of electricity for public and private lighting. 

Dandenong (Victoria) Shire Council has assented to the application of 
the South Dandenong Electric Lighting Synd. for an order-in-council 
to supply electricity in the south riding. 

Mr. M. C. Coates, consulting engineer, Melbourne, has been entrusted 
with the work of installing electric-driving plant at the printing establish- 
ment of Messrs. Sands & MacDougall, Melbourne; 102 motors will bo 
required. l MN 

Taree (N.S.W.) Council has decided to take a poll of the ratepayers 
upon the question of raising a loan of £3,000 for electricity supply. 

The extension of the electric supply cables from’ Bulli (N.S.W.) to 
Coledale, Clifton and Scarborough has recently been carried out. — - 

Goulburn (N.S.W.) municipal electricity works were formally opened 
on May 31. Tho contractors for the plant and mains were the India 
Rubber, Gutta Percha & Telegraph Works Co. 

Murwillumbah (N.S.W.) Council is considering the question of estab- 
lishing electricity supply. 4 

A committee of ratepayers of Blackheath (N.S.W.) has been selected 
in order to consult with the Municipal Council as to public lighting. 

Mr. V. J. Crowley has been appointed consulting electrical engineer to 
the town of Coburg (Vic.) for drawing up an electricity supply scheme, 
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and also to the Brunswick-Coburg Tramway Trust for preparing a report 
on the proposed overhead tramway between Brunswick and Coburg. 

Mr. A. J, Wenke has obtained à 15 years' concession for the erection 
of electricity works in Walla Walla. A small station, which will have two 
32 H.P. Hornsby suction gas engines and dynamos, is to be erected and 
overhead mains will be employed. "The cost of the scheme is estimated 
at £3,000. 

Germantown (Vic.) Council have applied for an order in Council to 
establish electricity works. Mr. P. L. Grimwood, of the Germantown 
Electríc Supply Co., will erect &nd maintain the works, which will have 
a 142 H.P. Hornsby suction gas plant at the outset. 

At Jeparit (Vic.) Mr. H. J. Black, a local flour miller, has decided to 
establish an electricity station for supplying cu:rent for public and pri- 
vate lighting. 
` Lilydale (Vic.) Council has obtained a provisional order for the supply 
of electricity to the South Western riding. 
` Mr. V. J. Crowley has been appointed consulting engineer for the pro- 
posed electricity supply scheme at Lancetield ( Vic.) 

At Wangaratta and Stawell (Vic.), Sutherland (N.S.W.), the municipal 
ee are considering proposals for the erection of electricity supply 
works. 

At Yarrawonga (Vic.) the Shire Council have appointed Messrs. 
Lincolne & McDougall, consulting engineers for their proposed electricity 
undertaking, and Tungamah (Vic.) Council has appointed Mr. Barlow 
kuperintendent of the electricity station at Cobran. 
^ The " Commonwealth Engineer ” states that the New Zealand Govern- 
ment has decided to introduce legislation this season which will enable 
the House to vote a very substantial sum of money for the encouragement 
of the production of iron and steel in the Dominion. 


Electric Train Lighting and Signalling in Australia.—The “ Aus- 
tralian Mining Standard " states that Queensland claims to be the 
first State in the Commonwealth to adopt electric train lighting. 

Until about 16 or 17 years ago the carriages were lighted by oil lamps, 
and then electric lighting was adopted on the carriages of the Great 
Northern Railway. Electric lighting has also been extended to the 
Southern and Central District lines, so that it is now used as an illu- 
minant throughout the State by every long-distance train. The Stone 
system has been principally adopted. 

In regard to signalling, it is staed that on single lines the train staff 
and ticket system is gradually and continuously being replaced by the 
absolute block system (electric train staff), while, when lines are dupli- 
cated, the block telegraph is also being extended, and at vital points 
track circuits are also employed as a further safeguard. At Brisbane 
Central an electro-pneumatic power interlocking plant was installed, 
which was the first in Australia, and it has worked satisfactorily for the 
pist 10 years. It is proposed to instal automatic signalling on some of 
the longest sections to avoid the use of manually controlled cabins. 
At the new station at South Brisbane it is intended to instal a com- 
plete system of electric d guns and interlocking, which will dispense 
. with penumatic power and use electricity for both power and control. 

In regard to tunnel lighting, the early experiments seemed to show 
that the best result could be obtained by placing lamps 7 ft. above the 
rail and incandescent electric lamps of 32 c.p. each were arranged at a 
distance of 30 ft. apart on each side of the tunnel By means of an 
‘automatic switch the current was switched on when a train entered the 
tunnel and cut out when it left the tunnel. The lamps are run in series 
of five on a 550-volt circuit, and the switch is operated by a battery of 
Leclanché cells. A slight alteration became necessary when it was 
decided to place all the lamps on one side of the tunnel at a distance of 
15 ft. apart. 


India.—It is stated that there is an agitation among electrie power 

users in Calcutta for lower rates for electrical energy supplied for 

driving fans and punkahs, and a substantial reduction in the charge 
is anticipated. 


Malay States.—The goods imported into the Federated Malay 
States in 1913 included gas and electric lighting materials valued at 
£34,375 (compared with £24.281 in 1912), telegraph and telephone 
materials £67,753 (£25,275). railway and tramway materials £324,882 
(£91,035) and machinery £340,113 (£228,057). 


FOREIGN NOTES. 


Argentina.— The “ Review of the River Plate" states that the 
electric power station and workshops of the Central Argentine Rail- 
way, in connection with the electrification of the line from Buenos 
Avres to Tigre, are well advanced. . 

“The exports of British and Irish electrical goods from the United 
Kingdom to Argentina in May were valued at £41,467. | 

The general manager of the Anglo- Argentine Tramways Co. (Mr. J. 
Pedriali) is on a visit to Europe ona holiday. — — 

The Santa Fe Electric Tramway Co. is considering the extension of ita 
lines to Villa Santo ‘Tome. 

The Public Works Committee of the Chamber of Depnties has reported 
upon various projected railway extensions, including lines for the Santa 
Fe Railways. the Rosario Puerto- Belgrano, the Central Cordoba, and the 
Cordoba & Rosario Railway Cos. The Central Chubut Railway TN 

. also proposes to construct about 250 km. (155 miles) of line, A 

Señor Americo Demaria has been authorised by Government 
extend the telephone line of which he is concessionaire in Vied 
city and district of Carmen de Patagones, 


Messrs. Daniel Velez and Victor M. Molina have presented a petition to 
the Minister of the Interior asking for authorisation to construct and ex. 
ploit a telephonic service which, commencing at Choele-Choel, on the 
Great Southern Railway, will traverse the township of the same name 
and the large island of Choele-Choel, terminating in the estancia “ Santa 
Genoveva," with a branch line to the township of Lamarque, connecting 
with " La Teresa ” on the large island of Choele-Choel. | 


it is stated that the total imports showed an increase of 382,210 
metric tons over 1912. | 
The exports, however, showed a slight decrease, but the machinery 
increased from 1,376 metric tons in 1912 to 1,869, the ironware from 
19,423 to 34,033, and the brass and copper goods from 1,595 to 2,781 
metric tons. ; m 
During the last few years British made articles of all descriptions hare 
been in much greater demand in the district and in France generallv. 
British shipping enjoyed five-eighths of the entire trade with Calais, 

A consular report from Havre gives the following particulars relating 
to the port :—The cotton-shed, which has been extended to nearly } mile 
in length, is equipped with 20 electric cranes, two new electric cranes have 
been put up on the Quai Renaud for the Booth line, and 16 electric 
capstans are being fitted on the Quai Colbert for coal discharging. 

The electric lighting of the quays at Caen, which was commenced last 
year, is giving satisfaction. 


Holland.—In the Budget for 1914 £168,333 is estimated as extra- 
ordinary expenditnre on extension and construction of international 


and interlocal telephone connections, and £47,083 on construction 
and acquisition of local networks. — 


Italy.—The following notes are from a report on the consular 
district of Genoa :— | 


Electric Traction, —The Ministry of Public Works has approved the 
scheme for an electric metropolitan railway from Sampierdarina to 
Quarto (about 6} miles) at a cost of about £1,200,000. | 

There are 97 miles of tramways in Genoa, with 439 electric cars (293 
motor and 146 trailer). 

The electrification of the Savona-Leva railway (28 miles in length) was 
completed in March, 1914. As 

Electric Power. —''he Società Elettrica Riviera di Ponente, Savona, has 
a capital of £800,000 and this will soon be increased to provide additional 
generating plant. The aggregate capacity of the company's water power 
stations is 65,000 H.P., and of the steam power plant at Savona 30,000 n.r. 
Current is transmitted long distances at 70,000 volts and the trans 
mission lines are supported on poles. 


Russia.—An Odessa consular report states that, as elsewhere in 
Russia, electricity is making gigantic strides in the district of Odessa. 
and there should be good openings for United Kingdom firms in- 
terested in electrical appliances. . | 

In many of the smaller industries electric driving is growing in favour, 
and there is an increased demand for electric power plants from abroad. 
Electric Jighting.is now considered an absolute necessity. 


Uruguay.— The directors of the Government electricity works hare 
issued their report for 1911-12 and 1912-13. 

The ' Review of the River Plate " states that the report only deals 
with the works at Montevideo. For the year ended June 30, 1912, the 
gross profit was $725,450.62 gold, and after providing for service on 
bonds and payment of the amount due to the municipality the net 
balance was $545,499.16. For the year ended June 30, 1913, the gross 
profits amounted to 8934,794.49, service on bonds to $83,339.36; the 
municipality received $250,000, the sum of $85,145.51 was placed to 
reserve, leaving a net profit of $516,309.62. At the end of June, 1913, the 
total number of lamps in service was: Incandescent 331,342, arc 2.273. 
various 3,955, and 2,758 motors, with a total of 12,508 m.p., the total 
revenue received from the service being $1,409,423.50. For the yeat 
1912-13 the total output of the station was 23,200,228 units, compared 
with 16,281,410 for 1911-12. The gross revenue for 1911.12 was 
$1,101,367.59, and for 1912.13 $1,409,423.50. At the power-house two 
new boilers, equal to the eight already existing have been installed by 
Messrs. Babcock & Wilcox. The boilers are of the marine type, with 
400 sq. metres heating surface and a normal production of 900 kg. of 
steam per hour at a pressure of 133 kg. per square centimetre with super- 
heaters to raise the temperature of the steam to 325°C., and economist 
supplied by Messrs. E. Green & Sons. The boiler house is now in à con- 
dition to supply steam for a total load of 9,000 kw. to 10,000 kw., but & 
the load will soon pass this amount the boiler-house is being enlarged and 
a second chimney built. During the year two A.E.G. turbo-alternator 
of 4.000 kw. each were also supplied. They generate three-pha* 
current of 6,006 /6,600 volts between the phases at 50 cycles per second, 
and they have a normal production of 5,000 k.v.a. and maximum fot 
one hour of 6,200 k.v.a. The installation of these two new machines 
increases the capacity of the station to 16,800 kw., which will be sufi- 
cient to mect all the increase in services up to the winter of 1915, when 4 
new group of 8,0C0 kw. to 10,000 kw. will be installed. The total length 
of underground mains in June, 1913, was 464,105 metres. Overhead 
feeders had a length of 84,204 metres and overhead distribution lines 
amounted to 600,200 metres, All the subterranean mains and the equip 
ment of the sub-station were supplied by the Siemens-Schuckert Uo. The 


number of customers in 1913 was 20,920, an increase of 5 per cent. in two 
years, 
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France.—In the consular report for 1913 for the district of Calais 
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Swedish Chamber of Commerce **Journal.'"— We are asked to 
announce that, owing to the severe disruption of communications 
with Sweden and other countries, it will not be possible to publish 
the monthly journal of the Swedish Chamber of Commerce in London 
regularly, and the August journal will not be published. The offices 


of the Chamber (5, Lloyd's-avenue, E.C.) will be kept open with a 
small staff in order to render any service to members who may 


require information. 


.. MISCELLANEOUS NOTES. 


Employers and the War.—-We are pleased to make the following 
announcements in regard to persons who are called out on active 
service :— 

The India Rubber, Gutta Percha & Teleyraph Works Co. have decided 
to pay half wages to the wives or dependents of all employés called up 
throughout the period of their service with the forces, and, in addition, 
will tind employment for them on their return. 

W. T. Henley’s Telegraph Works Co, announce that their employés 
who are called out on naval or military serviee will be taken back into 
the company’s employ on the termination of their active service. Every 
married man will be paid half a full week's pay each week whilst he is on 
active service, apart from the pay he receives from the Government. 
The company will make inquiries into the circumstances of unmarried 
men who have been called out, and where there are dependents they will 
deal with the cases on their merits. 

The directors of the County of London Electric Supply Co. have 
decided to pay half wages to all men called up for service with a minimum 
of £1 per week, and their places are to be kept open for them. 

St. Anne’s-on-the-Sea Urban Council state that six menof the Royal 
Naval Reserve who are employed at their electricity works have been 
called up for duty, and the Town Council immediately agreed to pay 
their wives and dependents £1 per week and ls. for each child, and 
to keep their pl aces opeu for them. 

A fund for the relief of dependents of tramway and electric supply men 
who are called on service has been established by the tramway and elec- 
trical companies in the British Electrical Federation, The men who 
have been called out will be taken back into the companies! service upon 
their return. 


Inquest.— After 15 dave’ sittings the coroner at Hoyland (Mr 
P. P. Maitland) concluded on Thursday last the inquiry into the 
death of 12 men in the Wharneliffe Silkstone Colliery, Tankersley. 
on May 30 last. 

Mr. Ronert Newson, H.M. Electrical Inspector of Mines, said he made 
two inspections of the pit district in which the explosion took place, On 
the first inspection he said there was general agreement that the coal 
cutter was a possible and even a likely cause of ignition. He fitted a 
piece of wood into the two holes in the coal cutter frame. On the follow- 
ing day an electric lamp was placed inside the case of the coal cutter, and 
it was found that the position and size of the larger of the two holes in the 
coal cutter frame could be plainly seen, Again the opinion was expressed 
that the coal cutter was a likely cause of ignition, In the eondition in 
which the coal cutter was on May 31 (the day after the explosion) it 
would sooner or later quite certainly ignite inthummable gas if surrounded 
hy it. There were two facts from which it might be inferred that the coal 
cutter motor was or had been sparking on the morning of the explosion- - 
viz., the condition of the commutator and the fact that the coal cutter 
attendant found it necessary to remove the cover. Having in view all the 
points, it waa, in his opinion, impossible to resist the conclusion that the 
coal cutter did, in fact, fire the gas. Referring to the inspection of the 
electrical plant at the colliery, Mr. Nelson said the gate end box was not 
flame-proof, nor was the start ing switch for one of the conveyor motors. 
His opinion was that the examination for tlame proofness about No. 2 
face had been neglected, and that the examination generally of the elece- 
trical apparatus in the mine had been infrequent. Jt was clear from the 
log-book that the examination of the electrical apparatus had been spas- 
modice. The log-book had been entered up in a perfunctory way. 

By Mr. Morrram (H.M. Inspector of Mines) : Though the electrictan 
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Rotary Converters and Switehgear. 

DvxpE& Corporation invite tenders for the supply and 
erection of rotary converters and switchgear. Specifications, 
drawings, &c,, from the General Manager and Engineer. (Mr. H. 
Richardson) and tenders to the Town Clerk (Mr. W. H. Blyth 
Martin) by first post August 31. See also an Advertisement. 

Hard Drawn Copper Cable. 

Tenders are invited for the supply of 6 Tons of Hard Drawn 
Copper Cable of various sizes to the City of Melbourne. Copies 
of specification, conditions of tender, &c., from the agents for 
the City Council, Messrs. Mellwraith, MeEacharn & Co. Ppty. 
(Ltd.), Billiter-square-buildings, London, E.C., to whom tenders 
are to be sent by noon Sept. 2. See also an advertisement, -4 ,, 
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was nominally responsible for his assistants, he thought if the assistant 
failed to carry out the work it would be hard to make the electrician 
uctually responsible. During the last 10 years there had been four or 
five cases where gas had been ignited from continuous-current motors. 

By the ConoNEnR : There was no case exactly parallel to that. 1n each 
of the other cases, the machines did not purport to be thoroughly air- 
tight. That did not alter the fact that the same kind of current and the 
same pressure ignited the gas. 

Mr. Mottram referred to the fact that there was no sign of fire or burn- 
ing in the commutator box, and that it was suggested that that was 
evidence against gas having been ignited inside the box. 

Wit ess said after the Hulton disaster four years ago a great. many 
experiments were made, Small pieces of cotton wool were placed inside 
the cover of the switch box and explosions were caused. fn some in- 
stances not the slightest trace was found of the burning of the cotton 
wool. The conclusion arrived at was that when the explosion was quick, 
it passed over the cotton wool without burning it, but when the explosion 
was slow the cotton wool was burnt. No explosion had occurred when 
machines properly enclosed had been worked. He considered there was 
evidence that the machine was sparking by the fact that the cover was 
removed on the morning of the explosion. There could be no other 
reason for taking it off. He agreed that, after the changing of the arma- 
ture, the machine should be inspected by a competent person. He had 
never seen a continuous electric-driven coal-cutter without sparking. 

After the Coroner had summed up, the jury spent several hours in con- 
sidering their verdict, which was ultimately handed in as follows : “ That 
the 12 men lost their lives in an explosion of coal gas on May 30, caused 
by the stoppage and re-starting of the fan with a defective coal-cutting 
machine running at the face causing ignition, and the jury are of opiniou 
that the whole of the management have been very negligent, but not 
criminally so." 

Recent Electric-Light Switching Examination.— The following is a 
complete list of successful overseas competitors in the last examin- 
ation in electric light switching conducted by Messrs. A. P. Lundberg 
& Sons, 477-489, Liverpool-road, N. 

Advanced. Grade, —A. W. Honychurch, Christchurch, Barbados, W. 
Indies; H. S. Tiley, Pontchefstroom, N. Africa, Intermediate Grade. - 
H. R. Constantine, M.Sc/Tech., Student I.E. E., Zug, Switzerland; R., 
Drilhon, Pau, France. Preliminary | Grade.—M. Cristall, London, 
Ontario, Canada; A. K. Dass, Delhi, India. 

The next examination will be held in November, and particulars may be 
had on application to Messrs, Lundberg, 

Shipping, Engineering and Machinery Exhibition.- Owing to the 
war it has been decided to postpone this exhibition to à period 
between July 13 and Sept. 14, 1915. 


War Relief Funds.-- We call particular attention in this issue to the 
National Fund over which H.R.H. Prince of Wales presides. The 
subscriptions to this fund have been very gratifving, and it ia more 
than likely that early developments may bring up the total to several 
millions, ‘Phe proposal for the collection of à milhon sovereigns, à 
million half-sovereigns, and so on, bids fair to eventuate. 

The President of the Belgian Chamber of Commerce in London desires 
us to call attention to the needs of the fund which is being organised 
(under the patronage of H.R.H. the Duchess of Vendome, sister of H.M. 
the King of the Belgians) to relieve the distressed families of. Belgian 
soldiers now in the field. In this hour of need contributions are invited 
to be sent to the Belgian Legation, 15, W. Halkin-street, London, N.W.. 
or to Mr. Louis Godchaux, president of the Chamber, 155, Fenchurch. 


street, London, E.C. All contributions (which should be marked 
" Belgian Relief Fund ”) will be acknowledged. 
About 40 of the electric. tramway and supply compances 


constituting the British Electrical) Federation have decided to 
establish a fund for the relief of the dependents of their tramway 
and electricity supply men who are. called on service, and to 
subscribe to the fund an amount equal to the total contributions of 
the employés who remain at work, 
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Telephone Instruments. 
Tenders are invited for the supply of Telephone In-triments 
to the Australian Commonwealth Postmaster- General's Depart- 
ment. Tender forms, specifications, &c., may be obtained at 
the Commonwealth Office, 72, Victoria street, London, S.W. 
The date and place for receipt of tenders are given tn an adrcr- 
fisement, 
Reconstruction of Motor-generators 
Lonpon County Council invite tenders for the reconstruction 
of Motor-generators in the tramways southern sub-stations, 
Specitication, forms of tender, &c., from the Clerk of the Council, 
County Hall, Spring Gardens, S.W., and tenders by 11 a.m. 
Tuesday, Nept. 8. 
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Battery, Booster and Switehgear. 

OLDHAM Corporation Electricity Committee invite tenders 
for the supply and erection of Storage Battery, Reversible 
Booster and Switchgear. Specification can be obtained from 
the joint electrical engineer and manager, Mr. Fred. L. Ogden, 
Electricity Works, Greenhill, Oldham. Tenders by Aug. 24. 


Economisers and Induced Draught Fans and Motors. 
OLbHAM Corporation Electricity Committee also invite tenders 
for the supply, delivery and erection of (1) three Economisera and 
(2) three Induced Draught Fans and Motors. Specification 
can be obtained from the Engineer, Electricity Works, Oldaam, 
to whom tenders by Aug. 21. 


Electric Pumping Plant. 2 

MipprEsBRoUGn Corporation invite tenders for the supply 

and erection of three electric motor-driven Sewage Pumps, 

Priming Pumps, Metering Arrangement, Pipe Work and Over- 

head Travelling Crane. Specification, &c., from Mr. H. M. 

Tavlor, borough Eleetrical engineer, and tenders to the Town 
Clerk by noon, Saturday, Sept. 12. 


Cables and Duets. | 
Loxpon County Council invites tenders for (a) high and low- 
tension cables, &c., and (b) laying stoneware ducts in connection 
with the Council's tramways. Specifications, bills of quantities, 
forms of tender, &c., from the Clerk of the Council, County 
Hall, Spring Gardens, S.W. Tenders by 11 a.m. Sept. 8. 


Telegraph Poles. 

By command of the PostMASTER-GENERAL tenders will be 
received until noon Sept. 21, for supply of British, Swedish, 
Norwegian, Finnish or Russian red fir and British larch Tele- 
graph Poles. Forms of tender, &c., from Mr. G. Morgan, 
Controller of Stores, 17/19, Bedford-street, London, W.C. 


Creosoting Telegraph Poles. 
The PosrMAsTER-GENERAL also requires tenders by noon 
Sept. 21 for ereosoting, &c., Telegraph Poles. Forms of tender, 
&c., from Mr. G. Morgan, Controller of Stores, P.O. Stores De- 
partment, 17-19, Bedford-street, London, W.C. 


Electric Tower Waggon. 

The Tramways and Electricity Committee of BELFast Cor- 
poration are prepared to receive tenders for the supply of an 
Electric Motor Tower Waggon. Specification, with form of 
contract, from Mr. T. W. Bloxam, city electrical engineer, East 
Bridge-street, Belfast. Tenders to the Town Clerk by Aug. 24. 

Elecirical Goods, &c. 

The directors of the Powell Duffryn Steam Coal Co. (191, 
Leadenhall-street, Lonpon, E.C.) invite tenders by 10 a.m. 
Sept. 9 for the supply of Electrical Goods, Ironmongery, &c. 

Wiring. | 

Tenders are invited for the electric lighting of St. Machar's 
Cathedral, ABERDEEN. Specifications from Messrs. Kelly & 
Nicol, 367, Union-strect, Aberdeen, to whom tenders by 24th 
inst. 

Electric Cranes. 

Tenders are invited by SvpxEv (N.S.W.) HAnBoun Trust 
for four 3-ton electrically-operated  semi-portal travelling 
wharf cranes. Specifications from the Harbour Trust Office, 
Sydney, and tenders by 2 p.m. Aug. 3l. 

Cable. 

SypxEv (N.S.W.) Council require tenders by 3 p.m. Sept. 14 
for supply of 22,500 yds. h.t. Three-Core Paper Insulated Leads 
covered Cable. Specitication from the City Electrical Engineer, 


Electric Motors. 
The SoutH AFRICAN RAILWAYS ADMINISTRATION require 


tenders by noon Aug. 31 for supply of 22 Electric Motors at the 
Salt River Workshops. Specifications from Tender Board, 
S. A. Railways Offices, Johannesburg. 
Electric Light Wire. 
The VICTORIAN RAILWAY COMMISSIONERS require tenders by 
11 a.m. Sept. 9 for supply of 20 miles v.i.r. Electrie Light Wire, 
Specifications, &c., from the Railway Oflices, Melbourne. 


DIRETTA IAN TRENT 
= TENDERS RECEIVED AND ACCEPTED. 
TITTEN 


GLAscow.— The Corporation have accepted the tender of John 
Train & Taylor (at £41,536) for the concrete work in connection with 
the new electricity generating station at Dalmarnock. 
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DBasiNGsTOKE.— The Corporation have accepted ,the tender of | 


Leader & Co. for wiring the generating station at £78, and that of 
Milsom & Son for wiring the Town Hall at £77. 5s. 

SypNEY (N.S.W.).—The City Council have ordered from Noyes 
Bros. 2,000 yds. of 0:05 three-core 10,000-volt underground cable at 
£594, subject to fluctuations in the copper market. 

The Council have also accepted the tender of W. T. Henley's Tele. 
graqh Works Co. for supplying 590 house fuse boxes at ls. 8d. each 
and 270 ditto at 2s. 1d. each. l 

Pending receipt of bare copper cable under contrast, authority has been 
given to the electricity department to purchase bare copper cable from 
any local firm that may have local stocks, in quantities up to 12 miles of 
7, 14 hard-drawn copper cable, at. a price not exceeding 113d. per lh. 

An order has also been placed with Babcock & Wilcox for an extension 
of the ash suction scheme and for an additional clinker breaker at a cost 
of £350. 

MELBOURNE (Victorta).—The City Council have placed. the 
following orders :— 

Willans & Robinson, two steam vacuum traps, £40 ; Morgan Cruci? 
Co., 228 carbon brushes, £12. 153. ; Le Carbone (Ltd.), 96 brushes, £10; 
Vacuum Oil Co.. 400 gallons Gargoyle machine “ M " oil, at ls. 63d. per 
gallon, 2.000 gallons No. 98 crank case oil, at 1s. 7d. per gallon, aud 
500 Ib. Vaxel No. 3 compound grease, at 23d. per ]b. ; J. Carrigan 2n 
gallons Valvoline “ AAA " oil, at 6s, 6d. per gallon ; Stewarts & Lloyds, 
60 tubular steel tramway poles, £210. 

GISBORNE (Vic.)— The. Council have recently placed an order 
with the India Rubber, Gutta Percha & Telegraph Works Co. for the 
supply and erection of electric generating plant. 


Commonwealth Tenders.—The following tenders have been 
accepted by the Australian Government departments :— 

D. M.G« Dept., Vieloria).—Western Electric Co., 20,000 Duranoid No 
plates, £47. 103., and 8,220 cords, £548. 

P. M.G^8 Dept., New South Wales,—Gibson, Battle & Co., two portable 
elevators, £360. 

P.M.G.s Dept., W. Australia. —Tmperial Electric & Engineering Co. 
electric motor, £10 ; Copper Bros., 900 mountings for automatie calling 
devices, £135. 

Public Works Dept., New South Wales.—Noyes Bros. (Sydney), Ltd.. 
insulated lead-covered cable and accessories for new public abattoirs, 
£1.290. 10s, 

P.M.G0s Dept., S. Australia.—Humes Bros., 18,964 re-inforced con- 
crete pipes, £2,489 ; Western Electric Co. (Australia), Ltd., five sections 
of à lamp signalling trunk line switchboard, and associated desk equip. 
ment, £1,331. 15s. 

Commonwealth External Affairs Dept.—Cameron & Sutherland, electric 
lighting set for Maranboy Tinfield (N. Territory), £80 ; Siemens Brothers 
Dynamo Works, electric power plant set, £133. 18s. 7d. 

New Zealand Public Service Stores Tender Board. —Richardson. MeCale 
& Co., 7,000 dry cells, £246, and 3 tons copper wire, £242; Phillip: & 
Pike, 500 Gordon No. 1 cells, £347; B. L. Donne, 3,000 wall telephones, 
£7,537. 10s., and 2,500 mounted 4-conductor cords, £125 ; Lawrence & 
Hanson Electrical Co., 1,000 mounts, 2-conductor cords for bell receivers. 
£39; P. R. Bailie & Co., 500 mounted, 6-conductor cords, £42; A. D. 
Riley & Co., 2,000 mounted, 2-conductor, and 2,000 mounted, 4-con- 
ductor cords, £158. 10s. ; A. & T. Burt (Ltd.), 100,000 insulator postoffiee 
cups £1,527, and 100,000 insulator bolts, £1,173, and 15,000 gal. swan- 
neck bolts, and 15,000 cups, £265. 


Government Contraets.— The following contracts were placed by 
the British Government Departments during July :— 

War Office.—G. Gilkes & Co., water turbine and dynamo. 

India Office.—General Electric Co., carbons ; Tudor Accumulator Co. 
storage cells; T. Bolton & Sons, copper wire; Bruce Peebles & Co. 
motor converters, 

Crown Agents for the Colonies.—British Insulated & Helsby Cables. 
copper and g.i. wire; Hoopers Telegraph & India Rubber Work. 
copper wire, &c. ; Stothert & Pitt, crane spares; British Westinghoux 
Co., turbo-dynamo and main switchboard ; Petters Limited, oil engine 
and dynamo; Saxby & Farmer, signalling equipment ; Railway Signa! 
Co. and Tyer & Co., signalling materials. 

Post Office. Automatic Telephone Mfg. Co., British Insulated & 
Helsby Cables, British L. M. Ericsson Mfg. Co., London Electric Wire Co. 
& Smiths, Peel-Conner Telephone Works and Phoenix Telephone & 
Electrie Works, telephonic apparatus ; Edison & Swan United Electr 
Light Co., termina! blocks; Siemens Bros. & Co., submarine cable: 
Callender's Cable & Construction Co., W. T. Glover & Co., W. T. Henley 
Telegraph Works Co., Johnson & Phillips, Union Cable Co. and Western 
Electric Co., telephone cable ; Silent Electric Clock Co., clocks ; Baylis 
Jones & Bayliss, Buller Limited, Horton & Son, Jones & Attwood and 
T. W. Lench (Ltd.), ironwork; Siemens Bros. & Co., cable distribution 
plugs; T. H. Haagen, Son & Co., cable suspenders ; Edison Accumula- 
tors (Ltd.), electric trucks ; T. Bolton & Sons, British Insulated & Helsby 
Cables, Shropshire Iron Co. and F, Smith, bronze wire; T. Bolton & 
Sons, annealed copper wire; Dorman, Long & Co., g.i. wire; British 
Insulated & Helsby Cables, v.i.r. wire; Western Electric (o., telephone 
exchange equipment extension (at Chiswick, Dublin and Manchester (ity 
and Sheffield) ; Automatic Telephone Mfg. Co., telephone exchange equip. 
ment extension, Wimbledon. 

Metropolitan Police,—Flectrical Contracts & Maintenance Co., min 


tenance, &c., of cell calls at police stations and courts, 
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MUNICIPAL ACCOUNTS. 


Geese 


East Ham.—The accounts of the electric lighting and tramways 
departments for the year ended March 31 have been recently issued. 

The capital expenditure on the electricity works at the end of the year 
was £151,226 (compared with £147,942), of which £143,004 has been 
borrowed and £49,439 has been repaid. The year’s revenue was £30,829 
(against £28,376); the total costs were £18,392 (against £15,244), and 
the gross profit was £12,437 (against £13,132). Interest on loans and 
special charges were £4,745 (against £4,721) and sinking fund and prin- 
cipal repaid amounted to £5,186 (against £5,218), leaving net profit of 
£2,506 (against £3,193). The total works cost per unit sold was 0-74d. 
per unit (against 0:72d.), and the total operating costs 0-96d. (against 
0-91d.). The equivalent 8c.p. lamps connected is 102,506 (against 
92,983) and the consumers number 1,454 (against 1,363); 4,577,033 
(against 3,994,113) units were sold, including 1,643,956 (against 1,464,696) 
units for private supply, 525,220 (against 498,050) for public lighting and 
2,407,857 (against 2,031,367) for traction. The maximum load was 
2,135 kw. (against 1,864 kw.) and the load factor 27-9 per cent. (against 
27-5 per cent.) 

The capital expenditure on the tramways is £191,054 (against £191,583); 
traffic revenue was £54,079 (against £57,050) and total revenue £54,915 
(against £57.660); operating costs were £48,129 (against £45,404), 
leaving gross profit of £6,786 (against £12,256). Interest required £5,569 
(against £5,806) and sinking fund £6,882 (against £6,725), so that the 
deficit was £5,665 (against £275). The total operating costs were 7-65d. 
(against 7-92d.) per car- mile, and the total revenue 873d. (against 10-03d.); 
1,510,251 car-miles were run (against 1,375,433), and 16,071,505 pas- 
sengers were carried (against 17,775,608). 


Glasgow.—The annual report of the electricity department for the 
year ended May 31 has been issued. 

The gross revenue from the sale of current, &c., was £378,315, and 
working expenditure £200,897. After providing for interest on loans, 
sinking fund and other charges, the surplus on the year's working 
amounted to £819. This sum has been tiansferred to the reserve fund, 
which now amounts to £62,956. The increase of income was £32,565, 
which is considered to be very good in view of the concessions to con- 
sumers last year and the reduction to the Watching and Lighting Com- 
mittee of the charge for public street lamps in Govan and Patrick. The 
working expenses increased by £30,256, principally duc, apart from the 
larger output, to the higher price paid fot coal, and also to an increase in 
rates, taxes and assessments. The average price received from con- 
sumers for the ycar ending May 31, 1914, was 1:157d. per unit, compared 
with 1-287d. per unit in 1912-13. The capital expenditure during the 
year amounted to £198,299, and the total capital expenditure at May 3l 
(less depreciation written off) was £2,456,782. The total depreciation 
written off the capital account amounted to £600,458. The valuation 
for the year 1914-15 is £130,645, against £125,733 for the past year. 
Contracts have been entered into for the supply of coal for the coming 
year at a slight reduction in price, but owing to the disturbed state of the 
coal market and the probability of short supplies later, to the increased 
amounts required for interest, sinking fund and depreciation incurred 
during the past year, and also to the contemplated capital expenditure 
for the new works at Dalmarnock, which will be unremunerative during 
erection, the Electricity Committee recommend that no change be made 
in the current rates of charge. 


Gravesend.— The annual report of the borough electrical engineer 
(Mr. C. F. McInnes) was presented to the Corporation last week. 

The report stated that for the ycar ended March 31 the gross profit was 
£6,080, over 12 per cent. on the outstanding capital expenditure. Prac- 
tically one-third of the capital expended has been repaid. The gross 
profit in Northflect was £712, ox 8 per cent. on the capital. After meeting 
Interest. on loans, capital repayments, and providing sums to meet dis- 
counts and possible bad debts, and including £19 brought forward, the 
net surplus in Gravesend is £1,158, and in Northfleet £19, or a total of 
£1,177. A most satisfactory feature of the revenue account is the in- 
crease in the supply for power and lighting, which was £1,327 in respect 
of both undertakings, or £475 in Northfleet and £852 in Gravesend. 
Deducting the amount obtained by increasing the flat rate from 4d. to 
4id. (£160) the new business represented £1,167 ; ànd of the increase 
£734 was due to the supply of cheap units for power, &c. The net revenue 
from public lighting was £54 more than in 1913, a result of the increased 
number of lamps supplied. In Gravesend the arc lamps account for 
approximately one-third of the supply, and are charged at a very reason- 
able rate; the small lamps which make up the remaining two-thirds are 
charged at what was estimated to be equal to the cost of a gas lamp; 
actually, however, the figure fixed (£3. 14s. pes lamp) is low compare 
with the average cost of a gas lamp over a number of years, and as the 
electric lamp gave a much greater illumination, the ratepayer, whether 
à consumer of electricity or not, had no ground for complaint. The 
analysis of costs showed that the cost per unit sold had been reduced very 
considerably, due to the increased supply and the use of the automatic 
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stoker and Welsh small coal as now burnt in No. 1 boiler, The Electric 
Committee recommended that £362, being a part of the surplus on the 
yeat’s working. be transferred from the Gravesend net revenue account 
to the credit of the Northflcet capital account to meet certain capital 
expenditure, in respect of which it is not proposed to raise a loan. 

King's Lynn.— The electricity works accounts for the year ended 
March 31 show capital expenditure £55,643 (increase £4,399), of 
which £21,227 is outstanding. 

Revenue was £9,072 and working and general expenses were £5,009, 
leaving gross profit £4,663 (compared with £3,790 in previous year). 
Interest required £860 (£892) and repayment of capital £2,017 (£2,017), 
the net profit being £1,777 (£876). Total costs were 1-28d. (1 40d.) per 
unit, exclusive of capital charges and maintenance of public lamps, 
which brought the total to 2-41d. (2:76d.). Average price obtained was 
2-66d. Units generated were 723,214 (592,712) and sold 069,874 
(559,647). The number of (equivalent) 8 c.p. lamps connected is 51,127 
(44,118) and motors connected aggregate 749 (570) H.p. Maximum 
supply demanded was 450 kw. (412 kw.) and load factor 16-99 (16-42). 

Portsmouth.— The total capital expended on the municipal elec- 

tricity undertaking at March 31 was £355,710 (increase during past 
year of £6,275), of which £164,910 has been redeemed or in loans 
fund. 
The total income for the year was £53,349 (against £50,335 in 1913), 
including £43,518 net from sales of cur:ent by meter and £7,726 from 
public lighting, the balance being made up of revenue from sales by 
contract, rental of motors, meters, &c. The total expenditure was 
£29,146 (against £25,024), and the gross profit was £24,203 (against 
£24.412). After paying the instalments of principal and interest 
(£20,696) and income tax (164), the net balance was £3,342 (against 
£3,112). A sum of £3,000 has been voted in aid of the general district 
late. 4,988,000 units were generated and 4,023,370 sold, including 
3,223,015 to private consumers, 27,180 by contract and 772,575 for 
public lighting. The total maximum supply demanded was 3,050 kw. 
There ase 272 large arcs, 169 flame and 670 incandescent lamps for public 
lighting. 

South Shields.—In the annual report of the borough electrical 
engineer (Mr. Harry S. Ellis) it is stated that the net profit is £3,522, 
the largest in the history of the electricity undertaking, being £350 in 
excess of the previous year’s surplus. 

After deducting a loss of £38 on the Holborn Quay, the actual nct 
surplus is £3,484, and this has been placed to reserve fund, which now 
amounts to £14,437. The revenue for the year was £33,775, increase 
£3,433, and expenditure £10,821, increase £1,926; gross profit was 
416,953, increase £1,507. The capital expenditure at March 31 last was 
£190,937. 


COMPANIES' MEETINGS AND REPORTS. 


— 


BRENTFORD GAS CO.— At the recent meeting the chairman (Mr. R. J. 
Neville, M.P.) said that the company’s Bill had received the Royal Assent. 
Among the powers conferred upon them by the now Act was the right to 
take over, subject to certain consents, of electrical undertakings in their 
supply area. It was not proposed to acquire any electrical undertaking 
which was not likely to be successful. But they had been empowered to 
take such concerns over from municipalities, some of whom were running 
them—-he would not say at a loss, but on lines which made it uncertain 
as to whether there was upon them loss or gain. The directors thonght 
they might have opportunities of acquiring some of these electrical under- 
takings to the great advantage of the company. They would be able to 
supply the motive power from their own gas works, and so would be able 
to effect economies in generation, as well as in other directions. Autho- 
risation had also been secured with regard to the supply of power gas, 
which they hoped to be able to develop. 


MANAOS TRAMWAYS & LIGHT CO. (LTD.)—The directors’ report for the 
year ended April 30 states that the receipts from the tramways depart. 
ment amounted to £87,028, against £106,148 for the previous year, and 
from the lighting department £44,395, against £44,148. The directors 
do not consider the above results to be unsatisfactory in view of the de- 
pression prevailing in Brazil, and particularly in the Amazon. Capital 
expenditure during the year amounted to £5,052, mainly due to the 
completion of the additional track work called for by the concession. 
The State is heavily in arrears in payment for the strect lighting. The 
Federal and the Municipal Governments’ current accounts are also 
seriously in avrear, but other collections have been well maintained. 
Under these circumstances the directors cannot see their way to recom- 
mend the payment of a dividend. ‘To the balance of £14,426 remaining 
after payment of debenture interest and sinking fund should be added 
£3,435 brought forward, making a total of £17,861, which the directors 
recommend should be dealt with as follows: Transfer to contingencies 
reserve £8,000, transfer to renewals reserve £6,000, leaving £3,861 to be 
carried forward, 
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NATIONAL ELECTRIC CONSTRUCTION CO. (LTD.)—The gross profit for 
1913 was £10,387, and after deducting «expenses, debenture 
interest, &c., the balance is £174. With £4,472 brought forward and 
£2,400 directors’ fees for 1911 and 1912, which have been waived, the 
total is £7,046 ; deducting from this £1,550 for debenture redemption 
fund, £356 loss on “ free " wired installations sold, and £313 depreciation, 
the balance is £4,827, which the directors recommend should be carried 
forward pending the disposal of certain ascertained losses. It is proposed 
to reduce the capital from £250,000 to £125,000 by cancelling as lost 10s. 
on each of the existing 250,000 shares. 


TYNESIDE TRAMWAYS & TRAMROADS CO.—The report for the half 
year to June 30 states that the surplus of receipts over expenses is £5,824, 
and £387 was brought forward. The directors proposed to pay adividend 
on the ordinary shares at the rate of 3 per cent. per annum (less tax), 
placing to reserve for renewals, depreciation and other contingencies 
£1,200, and for reduction of registration and formation expenses, £330, 
carrying forward £1,060. The traffic receipts show an increase of £986. 

At the mecting last week the chairman (Dr. J. T. Merz) stated 
that the directors had naturally had under consideration whether 
they should pay any dividend at all at the moment or defer it. After 
considering the matter carefully they had decided that as it was 
entirely a cash business in which they were ar e. and as they had a 
large number of small shareholders they did not think it right to change 
the date of the payment of the dividend. It was their duty to endeavour 
to carry on the business of the company as ncarly as possible on the ordi- 
nary lines. The expenses incurred in connection with the Newcastle 
Bill had been provided for and taken out of the profits of last half-ycar. 


NEW COMPANIES, MORTGAGES AND 
| CHARGES, &c. 


NEW COMPANIES, 

E. M. EVANS & SON (LTD. (137,301.)- Rez. Aug. 12, (capital 
£3,000 in £1 shares (1,000 6 per cent. cumulative preference), to take over 
the business of an electrical engineer and contractor carried on by J. H. 
Evans, at Manchester, as E. M. Evans & Co. Private company. J. H. 
Evans is permanent governing director, subject to holding £750 of the 
shares allotted to him Reg. office, 1, Lever-street, Piccadilly, Manchester. 

HENRY HOPKINS (LTD) (137,421.)—Reg. Aug. 14, capital £3,000 in 

£1 shares, to carry on the business of plumbers, sanitary aud electrical 

enginecrs, manufacturers of and dealers in electrical and gas fittings, &c. 

Private company. H. Hopkins is permanent governing director, 
MORTGAGES AND CHARGES. 


CORONA LAMP WORKS (LTD.)—1ssuc on July 29, 1911, of £5,600, part 
of a series of which particulars have already been filed. 

MAGNET) TIME CO. (LTD.) — Second mortgage, dated Aug. 4, 1914, to 
secure £2,000, charged on Company's undertaking and property, present 
and future. subject to prior debentures. Holders: Magneto Fabrique 
D'Horloges Electriques of Zurich, 


RECEIVERSHIP. 


JAMES J. GUEST & CO. (LTD.)— Notice of appointment of R. 5. 
Keeler, 21, King Edward-road, as receiver and manager on July 25, 1914, 
under powers contained in debenture dated Sept. 4, 1913, has been filed, 


CITY NOTES. 


—S — 

MEMORANDA (Aug 20).—Bank rate 5 per cent. (since Auy.8, 1914) 
Price of silver, 261d. Consols Pay Days, Sept. 7 and Oct. 1. Stock and 
Shares Pay Days, Sept. 14 and 28. Mining Shares Carry Over Day, 
Aug. 24. "e 


ASCOT DISTRICT GAS & [ELECTRICITY CO.—-lhe directors have 
declared an interim dividend at the rate of 5 per cent. per annum (5s. per 
sharc), less tax, on the ordinary shares for the past half-year. 

CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.—The number of 
units delivered to consumers, during the four weeks ended June 26, 1914, 
amounted to 1,328,112 compared with 1,053,088 units in the correspond. 
ing four weeks of 1913. 

CONSOLIDATED GAS, ELECTRIC LIGHT & POWER CO. OF BALTIMORE 
The directors have declared a dividend of $1.75 per share on the common 
stock (or at rate of 7 per cent. per annum) for the quarter ending Sept. 30, 
and a semi-annual dividend of $3 per share on the preferred stock (6 per 
cent. per annum) for the half-year to Sept. 30, both payable Oct. 1. 

W. T. HENLEY'S TELEGRAPH WORKS CO. (LTD.)—The directors have 
declared an interim preference dividend at the rate of 4} per cent. (less 
tax), and on the ordinary shares at the rate of 10 per cent. (tax free) for 
the half-vear ending June 30, bothpayable Sept. 1. 

MARCONI'S WIRELESS TELEGRAPH CO. (LTD.)J—At an extraordinary 
meeting last week the resolution passed at. the meeting on July 21 last. 
providing for alterations in the memorandum of association, was con fixed. 

METROPOLITAN RAILWAY CO.— The dividends declared on the pre- 
ference, ordinary and surplus lands stocks will be paid on the 31st inst. 

TYNESIDE ELECTRICAL DEVELOPMENT CO. (LTD.)—4An interim divi. 
dend of 5 per cent. (lesa tax) on the paid up share capital has been de- 
clared, payable Aug. 31. 
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— METAL PRICES. 
J. B. Garnham & Sons, 132, Upper Thames-street, Lon ion, E.C., quote un 
date August 19 „the following as the present basis prices of à - 
New METALS. per lb. t». 
Solid Drawn Brass Tubeg........ 8ld. Spolter.....oscossesssaseso £4) 0 0 
Solid Drawn Copper Tubes...... 10łd. | Antimony ............. €45 0 0 
Brazed Copper Tubes .......... l0}d.| Lead ........ Mec o £25 0 0 
Brazed Brass Tubes ............ 10}d. OD METALS. pet ton. 
Brass Wire ........... CE E E E E E Bed. Clean Scrap Copper ........ £62 0 0 
Copper Wire €0e.0699099090999090899090€9 10d. thet opper Scrap...... €57 0 0 
Rolled Brass ...............*.» Std. | Clean Scrap Brass....... en 0 00 
Brass Sheets eeeeeeoesesesevaeeend 9d. Old L^ad, 4lbs. cwt... £18 d 0 
; OM Zinc..... ades es. £20 0 0 
per ton. | Hollow Pewter ............ £8t 0 0 
topper Sheets eeeeeeaeseoves £84 0 Q Black Pewter. eeoee **-260* 5 £n 0 0 
English Tin ec»99.0.06920925969 £150 5 0 Gun Metal...... KETEKETE) £56 0 0 
Mr. A. Joseph, Earl-street, London-road, Southwark, London, S. E., quotes under date 
August 19, the following prices of ScRAP METALS :— 
odio per ton. 
Aluminium Cuttings........ 4 O O Old Lead (less usual Draft) .. £21 10 0 
Clean Mixed Brass *9909*90 £42 0 0 Tea Lead. esaes er ee (EEEE EESE] £19 10 0 
Clean Copper......... sex» £62 O O| Old Zinc... erroe dh £21 0 0 
Braziery Copper............ £53 0 O| Hollow Pewter..... aros . £100 0 0 
Gun Metal......... eee . £58 O0 O! Shaped Black Pewter ...... £65 0 0 


Mr. Joseph can supply solder at the o OM IDg 
or strip), £70 ; Commercial Tinman's Solder, £ 


p per ton : Plumber's Solder (in bar 
2 Blowpipe Solder, £102. 


ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEDT 


LINE. 


Aberdeen Corporation ... 
Anglo-Argentine ........ 
Ashton-under-Lyne EERE 
Ayr Corporation.......-. 
Bath Electric Trams, Ltd. 
Birkenhead............. 
Birmingham Corporation. 
Blackburn Corporation .. 
Bolton Corporation .... 
Bournemouth Corporation 
Bradf ra Corporation .... 
righton Corporation .... 
tBristol Trams & Carriage 
Burnley Corporation ... 
Burton Corporation...... 
Bury Corporation ....... 
Calcutta Tramways Co. .. 
Camborne-Redruth 
Cardiff Corporation ...... 
Central London Railway.. 
City & South London Rly. 
E E Trams Co... 
Derby «cesso vices ar RR 
Dover Corporation...... 
Dublin & Lucan Railway . 
Dublin United ....... eis 


Exeter Corporation...... 
Glasgow Corporation..... 
Glossop Trams ....... "RN 
Gloucester Corpn. ....... 
t Halifax Corporation ..... 
Hastings Elec. Trams Co.. 
Hong ng VS RR RA mene 
Huddersfield Corpn...... 


eereserse 


Ilkeston District Council. . 
Ipswich Corporation ..... 
Isle of Thanet Co......... 
Kilinarnock Corporation . . 
Lanarkshire Trams Co. .. 
Lancashire United 
Leeds Corporation 
Leicester Corporation .... 
Leith Corporation ....... 
Lincoln Corporation ..... 
Liverpool Corporation.... 
Liverpool Overhead Rly.. 
Llandudno&ColwynBayR 
London County Council An 
London Elec. Ry. Co. .... 
London United.......... 
Lowestoft Corporation ... 
Maidstone ............. 
Manchester Corporation .. 
Mersey Railway 
Metropolitan Dist. Rly.... 
Met. Elec. Tramways .... 
Metropolitan Railway ... 
Nelson Corporation ...... 
Newcastle-on-Tyne Corpn. 
Newport Done Syn cate ace 
Northampton Corporation 
Oldham Corporation 


CA E E EE 


Perth (N.B.) Corporation . 
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arc lamp carbons, this new development was met with the 
very keenest German competition. Prices of carbons im- 
ported from the Continent dropped immediately, and conse- 
quently the works were run at a loss which was so serious 
that à company less substantial than the General Electric 
Co. would probably have decided to close such an enterprise. 
The works have now been running at a profit for some time, 
but, nevertheless, the company was involved in a loss 
amounting to over £70,000. It was realised years ago by 
many people that if a war broke out, such as the present 
terrible conflict, this country might find itself in a very 
difficult position unless works were established here capable 
of turning out are carbons. Nevertheless, the support given 
to the Carbon Works of the General Electric Co. was by 
no means what 1t might have been. 


—— ey 


IN our correspondence columns this week we publish an 
interesting letter trom the company stating what they pro- 
pose to do in order to meet the greatly increased demand 
which has now suddenly arisen through the cutting off of 
German supplies. It has been decided, and we think 
wisely, to manufacture only certain types of carbon so as to 
obtain a3 large an output as possible. Consequently, apart 
from carbons for military and naval purposes, the company's 
efforts will be restricted to flame arc carbons, and those for 
projection purposes, such as are used in cinematograph 
theatres. There is one point to which some exception may 
perhaps be taken, and that is the fact that the company 
have decided to raise their prices. Under the circumstanc?s 
we think this is only reasonable, partly because the com- 
pany have a right to recoup themselves for some of the loss 
which has already been entailcd, and partly because if any 
extensions are made to meet the present demands there is 
no guarantee that the larger works will be fully occupied in 
days to come, nor any safeguard against a falling demand 
due to the increasing employment of high candle-power 
metal filament lamps. It is only to be expected that if we 
do not support our home manufacturers in times of peace 
we must pay for this lack of support in times of war. Let 
us hope that the present instance will be a lesson to us in 
the future. 

Ho 
The Safe Use of Electricity in Coal Mining. 

Ix a Paper, which was read before the British Association 
and which we reproduce in another column, Dr. W. M. 
THORNTON gives a useful summary of his own work and that 
of other investigators on various questions of vital import- 
ance when the use of electricity is considercd in coal mincs. 
The question whether the eleetric spark will, or will not, 
ignite explosive mixtures such as are frequently found in 
English coal mines is one that is most important. It 
is found that ignition depends upon the energy of the 
spark, and, among other things, upon whether the current 
is continuous or alternating. Inductance, as might be 
expected, plays an important part, and it has been found 
that within certain lunits the igniting current is inversely 
proportional to the square root of the inductance in circuit. 
It is on this account that the sparking which may occur in 
electrice bells, or with bell wires, is capable “of being 
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dangerous, although the voltage of the current with which 
such bells are supplied is comparatively low. Fortunately 
it is possible to remove this danger altogether by shunting 
the inductance. 


e Ed 


SOME interesting points of minor importance are discussed 


by Dr. THoRNTON. For example, it is well known that 
static discharges are induced by steam jets, and apparently 
at least one fatality is known to have resulted indirectly 
from shock caused by static discharge from an insulated 
telephone wire, the charge being produced by exhaust steam 
passing across the wire. On the other hand, an ordinary 
brush discharge does not cause the gas to be fired. It 1s 
necessary that definite spark should pass and that such 
sparks should possess a certain energy. It is well know 
that static charges are produced in various ways: for 
example, by means of belting, and by the movement of 
clouds of dust, as has been shown recently. There does not 
seem, however, any reason to suppose that streams of dust 
after a fall are capable of producing dangerous charges, 
similarly, there is no reason to think that radio-telegraphic 
signalling on the surface would cause dangerous sparks in 
underground workings. It is highly desirable that investi- 
gations of this kind should be made by well qualified inves- 
tigators so as to set at rest the alarming statements made 
from time to time by irresponsible persons. 


ee rr EL AUR ATED 


Army Appointments.— Headquarters Staff—Lieut.- Col. 
(temporary Colonel) J. S. Fowler, D.8.0., R.E., has bem 


appointed Director of Army Signals ; and Col. R. L. Hippisley, 


C.B. (Retired), has been appointed a Deputy Director of Army 


Signals. 


Royal Engineers (T.F.).—Acting Sergt.-Major Wm. Moris 
Gillon has been appointed Second Lieutenant in the London 


Airline Signal Company, London District Signal Companies 


(Army Troops). | 


Rail Resistance.—A report has just been issued bv the 
Engineering Standards Committee on the British Standard 
method of specifying the resistance of steel conductor rails. 
The great amount of attention which is now being given te the 
question of the electrification of railways and the number of 
undertakings in hand and projected, makes this report of 
special interest at the present time. Considerable inconvenience 
has arisen in the past owing to the existence of a certain amount 
of ambiguity in regard to the methods of specifving the resist 
ance of steel conductor rails, and consequently this report wilh 
have considerable value by putting the matter on a definite 
basis. The question was brought officially to the notice uf 
the Engineering Standards Committee in March, 1913. It was 
then suggested that a conference of those interested should he 
held with a view of endeavouring to arrive at some general 
agreement as to the method to be emploved in the future. 
In the introductory remarks an explanation is given of th 
reasons for selecting the particular method which has been 
adopted of defining the standard dimensions in terms of lenzi 
and weight per vard rather than in terms of length a 
sectional area. Useful tables of reduction factors for co 
verting the resistance of a rail of known weight measured at 
given temperature to its value in terms of the standard are 
given, and in an appendix will be found reduction formule 9 
that previous values for the resistance of rails in terms of coppe! 
may be readily reduced to values in terms of the recommende 
standard. The price of this report is 10s. 8d., post free. and 
it may be obtained from the offices of the Committee. 25 
Victoria-street, Westminster. 
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“The Magneton as a Scattering Agent of a and f Par- 


ticles."—4At the recent meeting of the British Association Prof. 


W. M. Hicks, m a Paper on this subject, remarked that Weiss 
hadlproved the existence of elementary magnetic magnets— 
or their equivalent—as a constituent of the atoms of matter. 
These magnetons should act as verv effective scatterers of 
a and f) rays, but the mathematical difficulties of a complete 
discussion of the scattering by a single electron were probably 
extremely great. The particular case where the electrons 
move in an equatorial plane of the magneton admitted, how- 
ever. of a complete mathematical solution. and might be useful 
as throwing some light on the nature of the scattering to be 
expected. It was essentially a question of the orbits of charged 
particles coming from an infinite distance, and in the Paper the 
nature and distribution of these were explained. Incidentally 
also there was given a theory of combined electrons. 


Transmission Cable Across San Francisco Bay.—Two 
features distinguished the laving of a second 11,000 volt cable, 
designed for a loading of 6,000 kw., across the bay connecting 
Oakland to San Francisco. One was that, according to the 
terms of his contract. the contractor guaranteed the cable to 
stand for five consecutive minutes a potential of 30,000 volts 
between conductors, or 22.000 volts between any one conductor 
and earth. The contractor was also responsible for the 
perfect operation of the cable at 11,000 volts for a period of 
60 davs after it was put in service. Another feature was the 
method of laying the cable which involved the leaving of the 
messenger cable at the bottom with the transmission cable. 
A barge was first towed over the proposed route paving out the 
]l in. messenger cable, this being placed exactly and the 
necessary amount of slack determined by subsequently under- 
running it with the same barge. Reels of the high-voltage 


cable were then loaded on the barge and the messenger cable 


was once more under-run. this time the cable being paid off 
the reels and lashed to the messenger cable so that the two thus 
connected would be paid out continuously over the course. 
Everv 20 ft. the cables were lashed firmly together with No. 6 
B.W.G. steel wire. a light wrapping of the same wire following 
along between lashings. A 40 H.P. petrol launch was used 
to tow the barge, and the latter was stopped and held firmly at 
any point desired by locking the messenger cable to the barge. 
This was accomplished bv an ordinary cable-railway grip 
solidly attached to the barge just above the messenger cable. 
It was found that a 30 ft. by 75 ft. barge would carry four 
1.550 ft. reels of the cable mounted on axles and would also 
ailord ample working space for splicing, &e. The paving out 
progressed at the rate of 1.350 ft. in about four hours. When 
the four reels on the barge were paid out a cap was soldered on 
the end of the cable, and a return made for another four reels. 


Current Topics. 
Subjects of current interest dealt with in this issue include 


the following :— 


An original article on the " Starting Current of Half-watt Lamps,” 
by Messrs. A. J. Makower and U. A. Oschwald, appears on p. 837. 


We publish an abstract of Prof. Trouton’s address to Section " A " 
Other Papers read at this meet- 
ing which we reproduce in this issue are: “ Limiting Conditions for 
the Nafe Use of Electricitv in Coal Mining." by Prof. W. M. Thornton 
(p. 822); © A Transmission System suitable for Heavy Internal 
Combustion Locomotives,’ by Mr. Hedley J. Thomson (p. 826) : 
and the first part of a Paper " On the Capacity of. Radiotelegra phic 
Antenne," by Prof. G. W. O. Howe (p. 829). Our Leading Article 
deals with this meeting (p. 836). 

In our Telephone Section we publish abstracts of a Pay er on © Toll 
Telephone Trattic," by Frank F. Fowle, and of articles on." Tele- 
phones for Power Transmission Systems," by Mr. J. B. Taylor; 
and on  Retleetion in Submarine Cables,” by Mr. L. P. Crim (p. 832). 
An article on Service Continuity in Karthed Transmission 
Systems,” by Mr. Max H. Collbohm, is given on p. 823. 

We give in abstract the first part of a Paper on " Electricity the 
Future Power for Nteering Vessels," by Mr. H. L. Hibbard (p. 839). 

Abstracts of memoranda issued by the Board of Trade on the 


export trade of Germany and Austria-Hungary are given on p. 846. 


‘ledge of gas and electric lighting. 


PERSONAL. 


Prof. T. R. Lye.—Prof. Lyle, M.A., D.Sc., has resigned from the 
chair of natural philosophy at the University of Melbourne. 


Col. A. M. Ogilvie, C.B., third secretary of the Post Office and 
Director of Army Signals (Home Defence), and Mr. H. S. Carey, 
C.B., senior assistant secretary, have been promoted to the position 
of joint second secretaries of the Post Office, on the retirement of 
Mr. E. Crabb, C. B. 


APPOINTMENTS VACANT. 


A first-class charge hand is required for the armature core plate 
stamping department of a firm. See advertisement. 


A lighting foreman is required by the Royal borough of Ken- 
sington. Applicants must possess a thorough and complete know- 
Wages £3 per week. Applica- 
tions by Sept. 7 to Mr. H. R. Finch, A.M.LC.E., borough engineer 
znd surveyor, Town Hall, Kensington, London, W. See advertisement. 


London County Council invite applications from persons desirous 
of having their names placed on the panel of instructors in wiremen's 
work for employment in the Council'à junior technical evening 
institutes.  Salarv for instructors in trade work 10s. an evening 
of about three hours, and for instructors in ancillarv subjects (cal- 
culations and science), 7s. Gd. an evening of about two hours. Ap- 
plications on official forms, to be obtained at the L.C.C. Education 
Offices, Victoria Embankment, W.C., by 1l a.m. Saturday, Sept. 5. 

Oldham Corporation Electricity Committee invite applications for 
the position of junior assistant electrical engineer to take charge of an 
eight-hour shift. Salary £80, rising to £100, by annual increments of 
£10. Applications to Mr. Fred. L. Ogden, joint electrical engineer 
and manager, Greenhill Electricity Offices, Oldham, by Sept. 2. 

The Committee of East Ham Technical College invite applications 
for the position of evening instructor of electric wiremen’s work. 
Salary 12s. 6d. per evening. Forms of application from the Prin- 
cipal, to whom applications are to be sent by first post Sept. 7. 


A professor of pure and applied mathematics is required for 
Victoria College, Wellington, N.Z. Salary £700. Forms, &c., from 
High Commissioner's office, London, S.W., applications by Sept. 15. 


Swansea Corporation require a borough electrical engineer in 
succession to Mr. C. A. L. Prusmaun. Salary £500 per annum. 
Applications by noon Sept. 15. 

A commercial assistant is required in the Borough of Bermondsey 
(London) electricity department. Salary £140, with commission, 
equal to about £30 per annum. Applications by 4 p.m. Sept. 11. 
Forms from the Town Clerk. 


INSTITUTIONS AND SOCIETIES. 


Electrical Traders’ and Contractors’ Association of Victoria.— The 
following are the office-bearers for the ensuing vear: President, 
Mr. L. G. Hinwood ; Vice-presidents, Mr. E. W. Hoyes (senior vice- 
president) and Mr. H. C. Norman; Past-president, Mr. E. H. W. 
Westwood ; Treasurer, Mr. E. D. Patterson; Council, Messrs. J. 
nu W. Ashman, W. Cumming, G. L. Just, H. Rowe and H. P. 
Nlipper. 


THE NATIONAL RELIEF FUND. 


(Treasurer H.R.H. The Prince of Wales.) 


This great National Fund, for the relief of those amongst the needier 
classes who are widowed, orphaned and otherwise atfected by the fighting 
in which our troops and ships are now taking part, urgently sceks contri- 
butions however small. These can be sent with the fullowing note, 
which can be cut out, filled in, put in an envelope and sent unstam ped, 
addressed H.R.H. The Prince of Wales, Buckingham Palace, London. 


I enclose £ a, d. toward the Prince of Wales? 
NATIONAL RELIEF FUND. 
Name ....... Mlsx dll eM ke ies een IU G M E Aaah ete TE giao 
zd es coc sat ere EEEE TE ee EAAS TO 
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THE LIMITING CONDITIONS FOR THE SAFE USE OF 
ELECTRICITY IN COAL MINING.* 


BY W. M. THORNTON, D.SC., D.ENG. 


Summary.—The Paper is a summary of recent researches on the limits 
of electrical ignition of inflammable mine-gases and coal-dust. Electric 
signalling bells have inductance up to 0-5 henry and ignite gases at the 
trembler spark or signalling point. All electric lamps and fuses, however 
small, must be enclosed. Oscillations on a cable sheath caused by short- 
circuits on the conductor will not ignite gas, but maintained Jeakage arcs 
from armouring are only slightly more active than break-sparks. Static 
discharges from 6 in. high-speed belting could not be made to ignite gas, 
nor the blue brush discharge from high-pressure conductors. Move- 
ments of clouds of dust have been shown to give electrification and to 
cause sparks, but the energy must be much greater than can be obtained 
experimentally in order that this should become dangerous. Wireless 


telegraphy operations on the surface do not induce sparking potentials 
underground. 


1. At the present time there are 34 million workers in coal mines 
throughout the world, and there are few mines in which electricity 
is not used for signalling, lighting or power. On a conservative 
estimate, the value of the electrical machinery now being installed 
every year in coal mines approaches £10,000,000, and with the 
development of the Chinese coalfields this may be expected to 
increase ; but the possible danger from electrical ignition of firedamp 
or coal dust has only been at all fully considered in the last few years. 
Within five years there have been three great colliery explosions 
which have had a possible electrical origin. At West Stanley, in 
Durham, direct electrical ignition of coal dust by a flash from a 
faulty fuse box was suggested ; at Hulton, in Lancashire, ignition 
of gas at a faulty switch ; at Senghenydd, in South Wales, ignition of 
gas by the sparks on a signalling bell circuit. These disasters have 
directed public attention to the subject with increasing force, and the 
present notes, compiled at the suggestion of H.M. Electrical In- 
spector of Mines, give the more important conclusions which have 
been reached by recent research. It must be said, however, that 
there is no class of work in which electricity can be used with more 
advantage than in coal mining; but to ensure safety it is necessary 
to take precautions which are not necessary above ground. For 
some years competition lowered the quality of electrical mining gear 
below that on the surface. This is now less usual, and the quality 
of mining work is in many cases better than surface work, and I am 
told is specially good in the latest installations in Manchuria. With 
regard to danger from electric shock, there is nothing peculiar to 
coal mining, and the risk is not here discussed. 

2, Lower Limit of Ignition of Gas.—The initial ignition in most 
colliery explosions is of firedamp alone. For this to occur sufficient 
gas must be present to form a lower limit mixture. If the com- 
bustible gas is pure methane (CH,). the lower limit of inflammability 
is at 5-6 per cent. of gas in air by volume at atmospheric temperature 
and pressure.f If, however, there is ethane or other higher hydro- 
carbon present, the limit is lowered in inverse ratio to the heat of 
combustion of the mixture. The caloritic value of methane is 189-1 
and of ethane 336-6 kilogramme-calories per gramme-molecule. 
Thus, à mixture in which ethane formed 30 per cent. and methane 70 
per cent. of the combustible gas would have a lower limit of inflam- 
mability at 4-5 per cent. of gas in air. Such large fractions of ethane 
are unusual in most large coalfields. 

3. Influence of Temperature.—The most recent work on the 
influence of temperature on limits of intlammahility is that of M. 
Taffanel, of the French Coal Dust Research Station at Lievin, and 
M. Le Floch. They have shown£ that as the temperature is raised 
the lower limit of inflammability falls. In the case of methane they 
give the following values :— 


Table I. 
Initial temperature ......... Cp 20° 175° 237° 312° | 555° | 600? 
Lower limit ........... eee eens 58 | 525 4/19 4-3 3:4 3-0 


These are of interest in the case of heat from gob fires, but electric 
ares from breaks are transient and local, and we may, in the absence 
of coal dust, take 5-6 as the lower limit in electrical coal mining 
practice. It will be shown later that even À per cent. of gas with 
sufficient dust present helps to forward an explosion. 

4. The Most Inflammable M irtures.—The usual measure of infam- 
mability of a mixture between the limits has been by the velocity 


* Paper read before Section G of the British Association in Australia. 
t "The Lower Limit of Intlammation of Mixtures of the Parattin 
Hydrocarbons with Air." by R. V. Wheeler and M. J. Burgess, '' Trans. 
Chem, Soc.” 1911, Vol. XCIX, p. 2013. 

+ Sur la Combustion des Melanges Gazeux," par. M. M. Taffanel et 

Le Floch, “ Comptes Rendus,” Tom. 157, No. 15, Oct. 13, 1913, 1.595. 
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of an explosion wave in it, but the measurements are difficult to 
make. For the purpose of safeguarding the use of electricity in 
mines a more convenient test is to find the electric current which 
when broken in the mixture, causes ignition by its break spark. 
The results, using non-inductive circuits—that is, with power factors 


not less than 0-95 when the current is altemating—are as follows for 
methane and ethane* :— 


Table II.— Methane. 


Least igniting current. 
Percentage of gas in air 


by volume. 


oe ——— 
Alternating at 
40 c 200 volta, 


| Continuous at 
100 volts. 


T5 
12-0 
Upper limit 


8 per cent. 10-2 per cent. 


Table III.—Ethane. 


Least igniting current. 
Percentage of gas in air. 
ge org . Alternating at 
, 40% 200 volts, 


Continuous at 
100 volts. 


Lower limit 


5:0 percent. | 


eeevesser 


values are quite different in type; the former is chisel-pointed, the 
latter U-shaped and parabolic at the lowest values. In neither cae 
is the most sensitive mixture that for complete combustion. Fer 
continuous currents it is below it, for alternating current above it. 
The least igniting continuous current is very nearly the same for all 
the paraffin gases.T The influence of ethane is, therefore. not to 
increase the sensitiveness of the mixture to electrical ignition other 
than by lowering the limit of inflammability. For alternating 
circuits ethane actually requires greater currents than methane.? and 
the very great increase in the magnitude of alternating as eompind 
with continuous current is the first and strongest argument in favour 


of the use of alternating current from the point of view of risk from 
break sparks. 


5. Influence of Inert Gases, — A small excess percentage of nitrozen 
appears to have a marked effect on the magnitude of the mtn 
currents, Pit gas containing from 6 to 12 per cent. of nitrogen 
diluted with an air to form mixtures having measured percentae 
of combustible gas required the igniting currents to be from one and 
a half to twice as great as with methane when direct currents sere 
used, and to as much as four times greater when alternating currents 
at a frequency of 40 were used for ignition. This point requrs 
fuller examination. 


6. Influence of Circuit Vollage.—The change of igniting curi 
with voltage is not the same in continuous and alternating circuits 
In the former the product of voltage and current is approximately 
constant over part of the working range; in the latter the current 
does not always diminish as the voltage is raised, but remains con 
stant over a considerable range of it. An alternating presun ^ 
about 500 is the safest in the sense that at this pressure a gt 
power can be broken without ignition than at any other. 


* “The Ignition of Coal Gas and Methane by Momentary ae 
Ares," by W. M. Thornton, “ Trans.” Inst. Min. Eng., 1912. Vol XLIV 

+ “The Electrical Ignition of Gaseous Mixtures,” W. M. Thornton 
Roy. Soc. “ Proc," VA, Fig. 2. 

t Loc. cit.. Fig. 12. ey cd ch Ve 

$ “ The Comparative Inflammability of Mixtures of Pit Gas at if 
Ignited by Momentary Electric Ares,” " Trans.” Inst, Min. En pes 


Vol. XLVI., part l, pp. 112-124, 1913. 


t 
7-0 per cent. | 
The curves drawn from the continuous and alternating-current 
i | 
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electric safety lamps, may be regarded as remote compared with: 
that of the open sparks on to the signalling circuits. The spark at 
the switch in portable electric safety lamps cannot ignite firedamp ; 


in which the inductance of a bell may reach 0-5 henry. The igniting 


ee hae Ua ener ' Continuou lternating at different frequencies. 

PN E or e Shed Voltage. penu Loro but in & badly-constructed lamp there has been ignition of the cell 
m ate Pecan MMM spe 100 volts. 40. 60. 80. 100. gases. This is, in fact, the most important point to safeguard in 

LE e Pan OA mhen the coments ere, MM OO —— — — | portable lamps, the modern forms of which are quite satisfactory. 
DORUM SS 50 | a | n iso ^ 200 | 99-0 9. Ignition by Fuses.—Wullner and Lehmann found that a hot 
n Table II — Jo ndi | s 4 3-8 12-2 | 143 | 190 wire appeared to ignite gas at the moment of fusion. This observa- 
: - Ea aia a eue 300 035 ` 3:5 1-0 12:5 | 17-0 tion is of interest in its bearing on the mechanism of ignition, but for: 
oe | Lar cnc 500 0-2 35 | 6-0 110 (| 130 practical purposes it may be said that any open fuse, even for 2-volt 
M Prentas of ce n au Y 700 oe 3-0 4:5 10-0 | 107 circuits, may be regarded as unsafe, though at low voltages ignition 
by volute. Von rade fe 1,000 os | 0-75 1-5 55 8-0 is not obtained until a critical current is reached, and the effect 
m. Mu; ~~ ~~ | depends also upon the ratio of the circuit current to the fusing: 
ug. ee eae ore — Thus, at 1,000 volts alternating current at 40 frequency the | current of the wire when slowly increased. I have seen bare copper: 
ee af Loser Lens igniting current is a little less than at 100 continuous volts. 100-ampere fuses in a haulage house 200 yds. from the face in & 

l S ^ I" It can be shown that at a frequency of about 100 a break spark | gassy pit. 

ms i” 7 ignites gas with more difficulty than at any other frequency. Forall {| Other possible causes of electrical ignition of gas in coal mines are : 
i i. circuits other than large power circuits this frequency is to be} 19, Qscillations on Cable Sheaths Due to Surges.—It has been sug- 
j^ |» recommended from the point of view of safety from ignition by gested that induced electrostatic oscillations upon the sheath or: 
p F break of cable. armouring surrounding a conductor upon which violent oscillations: 
134 Isi 7. Influence of Self-induction in a Circuit. —Inductance in a circuit, | had been momentarily set up by a short-circuit might have sufficient 
VET 2p either continuous or alternating, increases the igniting action of a | energy if discharged to an adjoining conductor to ignite gas. I tried’ 
«| Hs Up an break spark. The energy of the circuit which just causes ignition | this on a length of 200 yds. of lead-covered cable, on which a 500-volt 
lestie s —————- ak is the same at all inductances from 0-02 to 0-6 henry*—that is, the | short-circuit was made with much power behind it. There were no: 
BEST d I Spr i igniting current is inversely proportional to the square root of the | sparks to be obtained from the sheath, which was insulated fronv 
iw. ep ee m inductance in a circuit. This is most important in signalling circuits | earth, under many conditions of trial, and induction sparks from this 


cause may be regarded as non-existent or of insufficient energy to be 


ble I- Ew. : i . der 
ud 2 Sce current at this for a single break is 0-5 ampere. Bell circuits 1n | visible in darkness. 
Na S c which open sparking may occur may, therefore, be regarded as 11. Leakage Arcs from Cable Armouring.—When from neglect or 
o P "EET: cud. fs dangerous unless otherwise protected. breakage the binding of armouring is imperfect a leakage are may 
BUE pM i ignalli i The voltage for thi in Great ge are m 
jid 3 Signalling by Electric Bells.—The voltage for this purpose in Great | be set up when a fault develops on the system. The igniting in- 

ae ot eee Britain is limited to 25, but there are no conditions specified as to its | fluence of such arcs has several interesting features. It is, in the first 
dp ee ea source. It is most usually 6 to 15, except on long haulage roads. | place, not much more active in starting ignition than a break spark,, 
NM 2 i The working current taken by an ordinary mining signalling bell may | the values for continuous-current sparks being as follows :— 
yp : be from 0-15 to 0-4 ampere. The inductance of a bell changes with 


Table V.—1ron Poles. 


the setting of the vibrating armature, and may be from 0-1 to 0-5 
d ` henry. These values are large from an ignition point of view, but 
3 the ringing force varies as the square of ampere-turns on the windings 


| 
Least igniting current. 
& at s4) at : í . 
| : Ih (and the break spark, either at the trembler contact or the ringing 


Continuous voltage. | ———————————— —————— —— —— 


Leakage arc. | Break spark. 


volts from teries havi an internal resistance of vue : . 
secondary batteries having an inte cause ignition. Another point of interest is that the difference 


2 ; : i ae point on the wires, also as the square of the ampere-turns), so that fa enna ceci ce | 

Pu) "T ee some such figures cannot be avoided ; for if the current is less, the 100 0-95 ampere. | 1:05 

a ieee jut 4 turns, and therefore the inductance, are greater. It is, however, PAS ad ii | oS 
ane M Mm D NN e possible by shunting the inductance to remove altogether the risk 400 0-05 T | Ab 

san), Nelt gei mot of ignition. Dr. Wheeler's tests on the Senghenydd bells gave the 500 002 ”? | D: 
ed ir un fmm the eps we following figures. t | : | 
wr | The ETT in mme th e ; Mixtures of methane and air were fired by the sp ark s ie bell Below a certain voltage the cooling action of the poles rises so- 
ite qu "T pedem el trembler when there was a current of 0-45 ampere passing and 4:5 rapidly in importance that large currents are required in order to- 
| ap DUI PD, camen n : i r j 
poanta wntnuous ET CAMBER Caed 2:5 volte af dre ub 10 ohnsTosstances minished, so that for practical purposes the igniting leakage currents 


hae í etie RES 


NU may be taken as the same. A third is that the flattening of the 


ES mung © 
om he l ast is t . ._ * ` . . 
mid l No ignition was obtained at the sparks on the signalling wires when 


passing across it. The existence of a brush discharge—a ‘ blue 
low "—from leaky ste; i Yr as been observe | 
g m leaky steam pipes underground has been observ ed, and 


rie. , Ue ; ; 

E a nes e e the voltage was raised to 26 and the current to 1-05 amperes. Shunt- eneren ivo mige m d ea temating current previously noticed is 
pam Ge lowering the mt ] gram ing the bell coils prevented any ignition up to 24 volts, 1-15 amperes now a longer found. Small leakage arcs are very difficult to main- 
eim d than ae ge actually mer Ur ee from secondary cells. When wet Leclanché cells are used for ringing, ops e en between carefully-adjusted poles, so that if a leakage arc 
Fa qM: " mamá Eee a gore having an internal resistance of 1-5 ohms per cell. the effect is to E jae in mining practice it will probably have a current in 
peel othe ver ee current i her gene! ^ increase the voltage and current, which can be safely used to bevond e of any of these quoted values, and any leakage current above 

4 ath tat arent e i the limit of 25 volts allowed by the rules. Since, however, coal gas I ese values may cause a dangerous arc, though the conditions would 

TD ad of l -— and air mixtures were ignited with a current of 0-2 ampere passing po = be exceptionally favourable. 
dan va path » iaces eut at 5-5 volts on the bel] by sparks on the signalling wires, it would 12. Static Discharge Induced by Steam Jels,—At least one fatality 
rae f 3 purane MI dett MIT appear that there is not a large margin of safety in ordinary bell B monn to have resulted indirectly from shock caused by static 

| sea 10 wu LM circuits. The best bells have very little spark in the bell, but the ischarge from an insulated telephone wire set up by exhaust steam 


A JEDE —, x ; : ; 
p Vm 2 a spark on the wires remains unless the windings are shuntea, The 
actual voltage across the break point, either at the trembler or the 
Wires, 18 many times greater than the battery voltage, and may 
I 


l mit 
1 ed with | ! le i g H . . . w E P 
(M LE base e PPP meth p the question raised of its possibly igniting gas. I find that gaseous 
i 4l 4 : erien, à RP Gr ba : : x ix f. ay Ti » 1 r è pach: Cad - € 
pov blake (oin reat irme mee. approach 200. It has all the qualities of an induction coil discharge, mixtures cannot be fired by such a discharge, or by the more active 
puva y TT much a poc a high voltage with a sharply peaked wave. discharge from needle points at extra high pressure, unless a definite 
um 4L, AI ) wt A ° . S irk Mt S Se: ! T » | PAS) le ] M M z H = 
thy li -— of -€— , 8. Electric Lamps.—Many observations have been made on the There UE pue Dd 2 = ny ee any electrostatic machine. 
Lata m mu ED ignitio ee XU | y be a large brush glow, but there is no ignition at a 
eximit En Ed E gnition of gas by hot filaments, notably by Wullner and Lehmann, rM. acm cuc Bie i g t a bunsen 
fat a CPP ante eise and Theim, and Hauser. Recent work at the U.S.A. testing | Ue M D ectrostatic glow docs not, therefore, 
MT EU MET. . ; ] hn : appear to be dangerous in itself i Ini : 
T p s not the x NIE station at Pittsburg t has shown that for practical purposes any n b Hi: d e dick 7 me If * con! mining. though when there is 
" ih velt? pedi i modern incandescent lamp may ignite firedamp if broken in such a ugh pressure there is always the possibility of sudden spark dis- 
3t d met pokil 7 sw manne : NOU OE : charge on the near approach of another conduct Even 3 : 
he fer of th ate as manner that the filament is not fractured. The voltage in the lamp or. Even in this: 
aant O gama É TES is not in itself material, and 2-volt lamps can ignite gas in this way. | “°° I have observed sparks which did not ignite most sensitive 
dris aas > ul p 0 repr nm : u | d s na d explosive mixture: à ir: setdetntio iaa 
m joes nef nade ae ert. Small hot-wire lamps are more dangerous than carbon lamps on eee As I: oe LUE E electrostatic discharge 
p rant ot alt is yo il m o ot the strength of the filament. On the other hand, the pos- x ee f Kd surfaces are particularly dangerous and active in 
ae veut > wbt ee & ility of ignition by fixed and protected lamps, or by portable | "^ - pn . 
zs gor can IP o ant ur? is * “The Ignition of Coal-Gas and Methane.” Loc. cit ürde. 13. Statie Discharge from Belting.—Tt is well known that sparks 
y e SAU Vus. : = 8n . . LE . We dL ees : Je: d 
OREL n ad al Tur D A t Report of the Chief Inspector of Mines on the Senghenydd explosion, can be obtaincd from high-speed belting. 1 have compared the 
dm e The Td dmt MT p. 36. nature and appearance of these with those known to ignite gas, and 
=< \ a wt te ui + Y : . . rp 7 x s M * » i echar » GC d e 
ESE anes. M anal E a et Department of Mines. Bulletins and Technical Use of Elec- | am of opinion that the discharge of electrification appears to be con- 
The E T P" city in Mines. fined to a small part of the inner surface of the belt, and, though it. 
af WES m - 
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has a pressure often approaching 50,000 volts, yet the energy of 
discharge is exceedingly feeble and is not necessarily dangerous. I 
have not succeeded in lighting a bunsen burner by the sparks from 
a 6 in. belt. The high velocity and disturbance of air in the neigh- 
bourhood of the belt is unfavourable to ignition of gas, but it would 
be well to have any records of sparks from this cause which can be 
‘obtained in non-fiery mines. 


14. Static Charge Induced by Movement of Clouds of Dust Across a 
Conductor.—The electrification produced by the formation of a dust 
cloud of any fine material has recently been demonstrated by Mr. 
W. A. D. Rudge,* and the suggestion made that on the occasion of a 
fall of rock and with large clouds of coal and stone dust driven along 
a road, an insulated conductor, such as a girder or signalling wire 
might have become sufficiently charged to spark to a neighbouring 
earthed conductor. Sparks of a centimetre long have been produced 
in this way under favourable conditions ; but, though it has been 
tried by Mr. Rudge, none have so far been obtained underground by 
movements of coal or stone dust under practical conditions. As a 
possible cause of gas ignition this cannot, however. be dismissed, 
and the continued streaming of dust after a fall which may have 
released gas is favourable to this as a possible, though not highly 
probable, cause of explosion. 

15. Sparking by Electrification Produced by Grinding Surfaces 
under Pressure.—Many substances become electriticd when heavily 
squeezed or sheared. At the time of the San Francisco earthquake 
the crest of a ridge of rocks in which a fault of several feet was 
developing were seen at night to be illuminated by a blue electrical 
discharge. Such a state depends greatly on the scale of the phe- 
nomenon, and cannot be reproduced in the laboratory ; but during 
the state of shearing stress before a large fall occurs there may be 
som" such action so that at contact between the falling rocks a spark 
may be set up. This is a suggestion. Dr. Cadman has actually 
obtained an ignition of gas by contact between falling stones, but the 
rocks were soaked (naturally) in bituminous matter. These two 
causes do not, however, affect the use of electricity in mining. 

16. Sparking by * Wireless ` Operations on the Surface.—' This must 
be regarded as an impossible cause, for although sparks can be freely 
‘obtained between, say, pieces of are lamp carbon lving on a table 
in theimmediate neighbourhood of a sending station, vet they cannot 
be obtained 100 vds. away under pit conditions, and could certainly 
not be produced underground. 


17. Capacity Sparks in General.—The energy of pure capacity 
‘sparks which ignite gas is extremely small. A capacity of 0-05 mfd., 
charged at 500 volts and discharged between iron poles ignites gas, 
and as the voltage is diminished the capacity increases in such a 
manner that the energy is constant at 0-005 joule. Such sparks are : 
-obtained from cables the conductors of which have been switched off 
and left insulated. 


18. Electrical Ignition of Coal Dust with Gas Present.—Two methods 
were used to determine this important relation.t In one the cur- 
rent was found by trial which just ignited a cloud of coal dust in an 
explosion chamber. [n this case the current was so chosen that there 
were seven ignitions in 100 trials. The chamber was then tilled with 
weak mixtures of methane or of actual pit gas with air and the same 
current broken. The number of ignitions was increased by the pre- 
sence of the gas as follows :— 


"Table VI.—Current 3-9 amperes, 480. volts. 
ductive. 


Continuous, non-in- 


Percentage of methane in air 


Percentage of full 


by volume. ignitions. 
0-0 | 1:0 
0-50 l 17:0 
0-75 | 31-0 
IET | 53:0 
l 25 | a0 
15 | 


97-0 


Above J per cent. the number of ignitions is directly proportional 
to the percentage of gas present. When the gaseous mixture was 
passed in à continuous stream through the ehamber at a velocitv of 
about L ft. a second the number of iginitions was reduced by one half ; 
a still atmosphere is, therefore, favourable to the initiation of dust 
explosions. | 

In the second method the least current which could ignite the 
mixture of gas and dust was found by trial. 


A See à Soe ee a a es 

* W. A. D. Rudge, " Nature," February 12, 1914, Roy. Soe. © Proe.” 
+e The Inthuence of the Presence of Gas upon the Intlammabilitv of 
“hy W. M. Thornton, British Association, Birmingham, 
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Coal Dust in Air, ~ * M; yc tt 
September LH, ]913. " The Colliery Guardian,” September 19, 1913. 
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The nature of the inflammable gas is not of the first importance, 


for practicaliy the same results were obtained with pit gas or house 
gas; they did not ditfer by more than a few per cent. It will be 
seen from Table VII. that it is againat 1 per cent. that the influence 
of the gas begins to be marked. 


Table VII. 
EEE ae EEE E A T H 
Least igniting continuous current. 
Percentage of gas in air. 
240 volts. 480 volts, 
0-0 16-0 3:5 
0:5 12-0 3-0 
0:75 TS 2-0 
1-0 4-75 l5 
1-5 3:4 l0 
2-0 2-7 0-8 


Though the gas at these percentages could not maintain self- 


ignition alone it is burnt in explosion, and clearly helps to bridge 


the space between the dust particles. The dust is, however, the more 


important combustible element for the cross curves from Table VIL, 
with volts as abscissa instead of percentage of gas, fit under the dust. 
ignition curve and not the gas curve. 


The new rules under the Coal Mines Act of 1911 prohibit the use 
of electricity where more than 1-5 per cent. of gas is present, a very 
fair compromise having regard to initiation of explosions; but it 
should be known that smaller quantities help to transmit an explo. 
sion where dust is present, and the campaign against coal dust 
should aim at prevention rather than treatment by inert substances. 

19. Electrical Ignition of Coal Dust alone.—A]] tine dusts of com- 
bustible matter can be ignited by the streaming sparks oí tlaming 
induction coil discharge,* but in mining work the arcs formed are 
almost always momentary. The ignition of clouds of coal dust by 
quick break ares was, therefore, examined in detail, some of the 
results are given in Table VIII. 


Table VIII,—Least Igniting Currents of Clouds of Durham Coal Dust. 


Least current causing ignition. 
Volts. 


———————————— Ratio. 
Continuous. Alternating 40 ^. 
100 10 120-0 17 
240 11-16 38-0 34) 
275 9-0 32-0 33 
480 35-58 14:0 30 
635 52 d 
1,000 ses 3:3 e 


Tgnition of coal dust is, therefore, more difficult with altemating 
than continuous, and in this it is similar to gas alone. At the higher 
voltages the duration of the alternating current are increases, and 
the risks of ignition become more equal. 

20. Bitumen Cables.— Attention has been recently called? to a risk 
of explosion from the gases given off by bitumen cables at a develop- 
ing fault on continuous-current circuits. Such faults are greatly 
increased by electrical endosmose ; with alternating current no such 
action occurs, This was shown recently by burying twos bitumen 
cables in wet earth with the copper conductors bared for $in. To 
one of them continuous voltage at 240 was applied for several days. 
to another the same alternating voltage at a frequency of 40, and 
records were taken of the leakage currents. That on the continuous 
cable increased and reached 6 amperes when cut of. The alternating 
leakage fell rapidly to a minimum of €-2 ampere. At the end of the 
trial the continuous-current insulation was found to be broken up 
and disintegrated for 2 ft. each way from the fault ; the alternating: 
current cable showed not the slightest sign of heating or damage. 
The reason for this is that moisture is carried along by an electric 
current, and therefore enters a continuous-current negative cable 

fault, collecting in the ground around it, penetrating to the co 
ductor and lowering its insulation, and sometimes flooding it for 
many yards. With alternating current the rapid movement of the 
moisture to and fro under the action of the current dries the fait 
up by its own friction, and maintains it automatically cured, Ther 
is no case on record of gas explosion from an alternating-currut 
cable fault. 


* Ser the reports of the Home Office Committee on Coal Dust Expl 
t“ The Ignition of Coal Dust by Single Electrie Flashes," by W. y. 
Thornton and E. Bowden. “Trans.” Inst. M. Eng., Vol. XXXIX., patt = 
* A Case of Gaseous Explosion caused by the Electric Heatins ui 
Bitumen in Cable Troughs.” by W. M. Thornton and J. A. Smythe. 
| THE ELECTRICIAN, August 22, 1913. 
$ Home Otice report on Explosions from Bitumen Cables, 12H. 
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91, Conclusions.—There is no danger from gas alone under about 
biper cent. of gas in air; but, to give a higher margin of safety the 
use of electricity must be discontinued when there is more than 
1} per cent., a factor of safety of 3-6. 

Lighting Circuits.—The least igniting currents found are such that 
the break of any continuous current might fire gas, but not of 
alternating current. For instance, in parallel lighting the current 
for a single 100-watt lamp may ignite gas—with alternating at 40 ^v 
seven such lamps, and at 1004, 29 lamps. All continuous-current 
series lighting at 500 volts may ignite gas, but alternating never by a 
single break. Lamps, large or small, must have complete mechanical 
protection, and lighting cables should be armoured. 


Signalling Circuits.—Any bell working by make and break may 
ignite firedamp at the bell under normal conditions, aud at the sig- 
nalling wires under exceptional conditions, of inductance in the bell. 
Coal gas and air mixtures can be ignited under normal conditions by 
the signal-wires spark. The factor of safety is, therefore, not large. 
Risk can be removed by modifying the electrical connections in the 
bell. 

Power Circuits.—In 8 per cent. mixtures à continuous-current 
power of œ kw. in the lower limit ; with alternating current 0-54 kw. 
is a 10 per cent. mixture at 40 periods. Leakage arcs are only to be 
regarded as dangerous just before the system breaks down. Armour- 
ing is necessary if break sparks are to be avoided, and careful bonding 
if leakage ares are not to occur. In general, it is necessary to prevent 
the possibility of open sparking, though alternating currents may 
have a large break spark and yet not ignite gas. If the use of elec- 
tricity is placed under the same controlling conditions everywhere 
as in naked light mines, and always regarded as a possible source of 
ignition unless the parts are completely protected with metallic 
armouring and covers, all dangers can be met and guarded against. 
The risks are even now no greater than those attending the use of 
flame safety lamps, which in almost every great disaster have been 
discussed as a possible cause of the original ignition. 

The object of the series of rescarches of which this Paper is an 
abstract is to bring to the consideration of those who are still doubtful 
that these risks exist, experimental evidence that they are real, and 
to give the limits at which safety begins. 


PROF. TROUTON'S ADDRESS TO SECTION “A” OF 
THE BRITISH ASSOCIATION.* 


Twenty-five years ago FitzGerald and others were speculating on 
the possibility of unlocking and utilising the internal energy of the 
atom. Then came the epoch-making discovery of Becquerel, to be 
followed by the brilliant work of Rutherford and others showing us 
that no key was required to unlock this energy, the door lay open. 
We have still facing us the analogous case of a hitherto untapped 
source of energy arising from our motion through the ether. All 
attempts, it is true, to realise this have failed, but nevertheless he 
would be a brave prophet who would deny the possibility of tapping 
this energy despite the ingenious theories of relativity which have 
been put forward to explain matters away. There is no doubt but 
that up to the present nothing hopeful has been accomplished 
towards reaching this energy, and there are grave difficulties in the 
way; but “ Relativity " is, as it were, merely trying to remove the 
lion in the path by laying down the general proposition that the 
existence of lions is an impossibility. "The readiness with which the 
fundamental hypotheses of “ Relativity " were accept.d by many 
18 characteristic of present-day physics, or perhaps more correctly 
speaking is an exaggerated example of it. 

Such an acceptance as this could hardly be thought of as taking 
place half-a-century ago when a purely dynamical basis was expected 
for the full explanation of all phenomena, and when facts were only 
held to be completely understood if amenable to such treatment ; 
while, if not so, they were put temporarily into a kind of suspense 
account waiting the time when the phenomenon would succumb to 
treatment based on dynamics. 

Many things, perhaps not the least among them radio-activity, 
have conspired to change all this and to produce an attitude of mind 
prepared to be content with a much less rigid basis than would have 
been required by the natural philosophers of a past generation. These 
were the sturdy protestants of science, to use an analogy, while we 
of the present day are much more catholic in our scientific beliefs, 
and, in fact, it would seem that nowadays to be used to anything is 
Synonymous with understanding it. 


* Abstract of an address delivered in Australia by Prof. F. T. Trouton, 
M.A., Sc.D., F.R.S. 


Leaving, however, these interesting questions, I will confine my 
remarks to a rather neglected corner of physics—namely, to the 
phenomena of absorption and adsorption of solutions. The term 
adsorption was introduced to distinguish between absorption which 
takes place throughout the mass of the absorbing material and those 
cases in which it takes place only over its surface. If, for instance, 
glass, powdered so as to provide a large surface, is introduced into a 
solution of a salt in water, we have in general some of the salt leaving 
the body of the solution and adhering in one form or other to the 
surface of the glass. It is to this term adsorption has been applicd. 

On the whole it may be said that the amount adsorbed increases. 
with the strength of solution according to a simple power law, and 
diminishes with rise of temperature ; but there are many exceptions. 
to these simple rules. For instance, in the case of certain sulphates 
and nitrates the amount adsorbed by the surface of, say, precipi- 
tated silica, only increases up to a certain critical point as the strength 
of the solution is increased. Then further increase in the strength of 
the solution causes the surface to give up some of the salt it has. 
already adsorbed or the amount adsorbed is actually less now than 
that adsorbed from weaker solutions. Beyond this stage for still 
greater concentrations of the solutions the amount adsorbed goes on 
increasing as before the critical point was reached. 

There is some reason for thinking that there are two modes in 
which the salt is taken up or adsorbed by the solid surface. The 
first of them results from a simple strengthening of the solution in the 
surface layers; the second, which takes place with rather stronger 
concentrations, is à deposition in what is apparently'analogous to the 
solid form. It would seem that the first reaches out from the solid 
surface to about 10-8 cm.—which is the order of the range of attrac- 
tion of the particles of the solid substance. 

The cause of the diminution in the adsorption layer at a certain 
critical value of the concentration is difficult to understand. As 
helping towards an explanation of the diminution in the adsorption 
layer we may suppose that as the strength of the solution is increased 
from zero, the adsorption is at first merely an increased density of the 
solution in the surface layer. For some reason, after this has reached 
a certain limit, further addition of salt to the solution renders this 
mode of composition of the surface layers unstable, and there is a 
breaking up of the arrangement of the layer with a diminution in its 
amount. We may now suppose the second mode of deposition to 
begin to show its effect with a recovery in the amount of the surface 
layers and a building up of the adsorption deposits. 

A possible cause of the instability in the adsorption layer which 
occurs at the critical point may be looked for in the alternations in 
the sign of the mutual forces between attracting particles of the kind 
suggested by Lord Kelvin and others. Within a certain distance 
apart—the molecular range—the particles of matter mutually attract. 
one another, while at very close distances they obviously must repel, 
for two particles refuse to occupy the same space. At some inter- 
mediate distances the force must pass through zero value. It has 
for various reasons been thought that, in addition, the force has zero 
value at a second distance lying between the first zero and the 
molecular range, with accompanying alternations in the sign of the 
force. "Thus, starting from zero distance apart of the particles, the 
sign of the force is negative or repulsive; then, as the distance apart 
is supposed to increase, the force of repulsion diminishes, and after 
passing through zero value becomes positive or attractive; next, 
as the distance is increased the force diminishes again, and afier 
passing through a second zero becomes negative for a second time ; 
finally, the force on passing through a third zero becomes positive, 
and is then in the stage dealt with in capillary and other questions. 

Assuming that à repulsive force can supervene between the par- 
ticles in the adsorption layer, through the particles becoming so 
crowded in places as to reduce their mutual distances to the stage 
when repulsion sets in, we might expect that an instability would be 
set up. 

It is a very well-known experiment in adsorption to run a solution 
such as that of permanganate of potash through a filter of sand, or, 
better, one of precipitated silica, so as to provide a very large surface. 
The first of the solution to come through the filter has practically lost 
all its salt owing to having been adsorbed by the surface of the sand. 
It is not so well known that in the case of some salts under the cir- 
eumstances mentioned above the first of the solution to come through 
the sand filter is stronger instead of weaker. This, as already men- 
tioned, is because water, or at least a weaker solution, forms the 
adsorption layer. 

Most of the alkali chlorides as the temperature is raised show this 
anomalous adsorption, provided the strength of the solution is below 
a certain critical value differing for each temperature. For strengths 
of solution above these values the normal phenomenon takes place. 

The investigation of adsorption and absorption should throw light 
on osmosis, as in the first place the phenomenon occurs across a 
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surface necessarily covered with an adsorption layer, and in the 
second place, as we shall see, the final condition is an equilibrium 
between the absorption of water by the solution and that by the 
membrane. It is convenient to call the material of which a semi- 
permeable membrane is made the semi-permeable medium. The 
ideal semi-permeable medium will not absorb any salt from the 
solution but only water, but such perfection is probably seldom to 
be met with. If a semi-permeable medium such as parchment paper 
be immersed in a solution, say, of sugar, less water is taken up or 
absorbed than is the case when the immersion is in pure water. The 
diminution in the amount absorbed is found to increase with the 
strength of the solution. It is at the same time found that the 
absorption or release of water by the semi-permeable medium, 
according as the solution is made weaker or stronger, is accom- 
panied by a swelling or shrinkage greater than can be accounted for 
by the water taken up or rejected. 

The amount of water absorbed by a semi-permeable medium from 
'& solution is found by exp?riment to depend upon the hydrostatic 
pressure. If the pressure be increased the amount of water absorbed 
by the semi-permeable medium is increased. It is always thus 
possible by the application of pressure to force the semi-permeable 
medium t» take up from a given solution as much water as it takes 
up from pure water at atmospheric pressure. 

It is not possible for à mass of such a medium to be simultaneously 
in contact and in equilibrium with both pure water and with a 
‘solution all at one and the same pressure, seeing that the part of the 
medium in contact with the pure water would hold more water than 
that part in contact with the solution and consequently diffusion 
would take place through the mass of the medium. 

If, however, the medium be arranged so as to separate the solution 
and the water and provided the medium is capable of standing the 
necessary strain, it is possible to increase the pressure of the solution 
without increasing the pressure of the water on the other side. Thus 
the part of the medium which is in contact with the solution is at a 
higher pressure than that part in contact with the pure solvent ; 
consequently the medium can be in equilibrium with both the solu- 
tion and the solvent, for if the pressures are rightly adjusted the | 
moisture throughout the medium is everywhere the same. 


+ 


such as we are considering, and equilibrium throughout the mem- 
brane is only obtained when the necessary difference in pressure 
exist3 between the two sides of the membrane. 

This condition would eventually be reached no matter how thick 
the membrane was. It is sometimes helpful to think of the mem- 


The ordinary arrangement for showing osmotic pressure is a case | 


brane as being very thick. It precludes any temptation to view | 


molecules as shooting across from one liquid to the other through ' 
some kind of peep-holes in the membrane. 

The advantaze in a thin membrane in practice is simply that the 
necessary moisture is rapidly applied to the active surface, thus ' 
enabling the pressure on the side of th? solution t5 rise quickly, but 
hai no effect on the ultimate equilibrium. 

As far as that goes, the semi-permeable membrane or saturated 
medium might be infinitely thick, or, in other words, there need be 
no receptacle or place for holding the pure solvent outside the mem- 
brane at all. In fact, the function of the receptacle containing the 
pure solvent is only to keep the medium moist, and is no more or no 
less important than the vessel of water supplied to the gauze of the 
wet-bulb thermometer. It is merely to keep up the supply of water 
t5 the medium. 

The real field where the phenomenon of osmosis takes place is the 
surface of separation between the saturated semi-permeable medium 
and the solution. Imagine a large mass of colloidal substance 
saturat»d with water and having a cavity containing a solution. The 
pressure will now tend to rise in the cavity until it reaches the osmotic 
p'essure—that is, until there is established an equilibrium of surface 
transfer of molecules from the solution into the medium and back 
from the medium into the solution. 

In considering equilibrium between a saturated semi-permeable 
medium and a solution there seems to me to be a point which should 
be carefully considered before being neglected in any complete theory. 
‘That is, the adsorption layer over the surface of the semi-permeable 
medium. We have seen that solutions are profoundly modified in 
£he surface layers adjoining certain solids, through concentration or 
otherwise of the salts in the surface layer, 80 that the actual equili- 
brium of surface transfer of water molecules is not between the un- 

modified solution and the semi-permeable medium but between the 
altered solution in the absorption layer and the saturated medium. 
Actual determinations of the adsorption by colloids are much wanted, 
ao as to be able to be quite sure of what this correction amounts to or 
even if it exists. It may turn out to be zero. If there is adsorption, 
however, it may possibly help to account for part of the unexpectedly 
high values of the osmotic pressure observed at high concentrations 


of the solution, the equilibrium being, as we have seen, between the 
saturated medium and a solution of greater concentration than the 
bulk of the liquid, namely, that of the adsorption layer. In addition, 
when above the critical adsorption point, there may be a deposit in 
the solid state. This may produce a kind of polarised equilibrium 
of surface transfer in which the molecules which discharge from the 
saturated medium remain unaltered in amount, but those which 
move back from the adsorption layer are reduced owing to this 
deposit, thus necessitating an increase in pressure for equilibrium. 
If either or both of these effects really exist, it would seem to require 
that the pressure should be higher for equilibrium of the molecular 
surface transfer than if there were no adsorption layer and the un. 
altered solution were to touch the medium, but at the same time it 
should be remembered that there is a second surface where equili- 
brium must also exist—that is, the surface of separation of the ad- 
sorption layer and the solution itself. It is just possible that the 
two together cancel each other’s action. 

Quantitative determinations of absorption by solid media from 
solution are hard t5 carry out, but with a liquid medium it is not so 
difficult. Ether constitutes an excellent semi-permeable medium 
for use with sugar solution, because it takes up or dissolves only a 
small quantity of water and no sugar. A series of experiments using 
these for medium and solution has shown (1) that the absorption of 
water from a solution diminishes with the strength of the solution; 
and (2) that the absorption of water for any given strength of solution 
increases with the pressure. This increase with pressure is somewhat 
more rapid than if it were in proportion tə the pressure. On the 
other hand, from pure water ether absorbs in excess of normal almost 
in proportion to the pressure. Certainly this is so up to 100 atmo- 
spheres. This would go to confirm the suggestion already made that 
the departure from proportionality in the osmotic pressure is attri- 
butable to absorption. By applying pressure ether can be thus 
made to take up the same quantity of water from any given solution 
as it takes up from pure water at atmospheric pressure. It is found 
by experiment that this pressure is the osmotic pressure proper to 
the solution in question. 


The address concludes with a reference to the work of Van 't Hoff 
and Perrin. 


A TRANSMISSION SYSTEM SUITABLE FOR HEAVY 
INTERNAL COMBUSTION LOCOMOTIVES.* 


BY HEDLEY J. THOMSON, ASSOC. M.INST.C.E., M.I.E.E. 


Summary.—The Thomas transmission system comprises a mechanical 
system of gears operating in conjunction with two electrical machines, 


| controlled by an electrical controller. The working of the system is 


explained and efficiency curves are given. The advantages of the system 
are discussed, more especially with regard to ita application to internal 
combustion locomotives. 

The chi2f reason for the slow progress hitherto made in the use of 
powerful internal combustion engines for heavy traction has been the 
want of a reliable and efficient system of transmission forming suitable 
connecting link between the prime mover and the driving wheels. 

The necessity for such mechanism exists because of the inherent 
properties and characteristics of the internal-combustion engine 
itself, which, being dependent upon explosions for the development 
of its power, cannot work satisfactorily except when running & 
comparatively high piston speeds. Herein it differs essentially from 
the steam engine, which can be relied upon to develop its maximum 
torque when stationary, & feature which makes this older form of 
prime mover, without the intervention of any intermediary app 
ratus, immediately suitable for heavy traction. u 

Owing to the limitations of the internal-combustion engine, 1t-19 
thus obviously impracticable to permanently connect the crank- 
shaft of such an engine directly with the driving wheels of a loco- 
motive unless special and independent means are provided for 
supplying the extra tractive effort required on a grade or when start- 
ing. If such independent means be not supplied, and the power of 
the engine alone is to be relied upon to drive the locomotive at all 
speeds, some apparatus in the form of a variable speed torque gea? 
or its equivalent must be interposed between the engine and tb» 
driving wheels. This controlling apparatus comprises what 13 
generally known as the transmission. Various leading types of such 
apparatus may be broadly classified as follows :— 

(a) The mechanical change gear and clutch system used upon * 
modern motor car. - 

(b) The hydraulic system, in which oil is used as the transmitng 
medium between suitable oil pumps and motors. d 

(c) The pure electric system, in which the whole of the power 
N Ld PE E Bend amido pe RM RM uM 


* Paper read before Section G of the British Association in Australis. 
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the engine is first converted into electrical energy, and in that form 
transmitted by cables to motors on or driving one or more axles. 

(d) The electro-mechanical system, in which the power of the 
prime mover is divided into two parts, part being transmitted 
mechanically and the remainder electrically. 

The Thomas transmission, which is the special subject of this 
Paper, is an electro-mechanical system. Treated purely as a 
variable speed gear, this apparatus, as at present constructed, 
comprises :— 

(a) A planetary casing in which are mounted duplex pinions of 
different diameters, one meshing with a large and the other with a 
small sun wheel (mounted respectively on the ** load " and *' aux- 
iliary " shafts) the casing and the two sun wheels forming three 
independent members of a differential planetary gear. 

(b) Two electrical machines, A and B, one driving or driven by 
each of the shafts on which the sun wheels are mounted. 

(c) An electrical controller, by which the electrical condition of 
the two electrical machines can be varied at will. 

In the diagram (Fig. 1) the planetary casing, which is driven at the 
same speed as the prime mover, or at a speed bearing a fixed ratio to 
it,is seen in section with the duplex pinions above and below the sun 
wheels. The large sun wheel and the load shaft on which it is mounted 
are seen on the right side of the diagram, while the remaining sun wheel 
and auxiliary shaft are seen on the left. 

On the outer extremities of the load and auxiliary shafts are shown 
two drums or wheels, which represent respectively the armatures of 
the two electrical machines B and A, already referred to. If we 
suppose the planetary casing for a moment held stationary, then, 
in the case illustrated in Fig. 1, the gear reduction between one sun 
wheel and the other through the duplex pinions is 2-25 to 1. 
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Fic. 1l.—DiAGRAM OF THOMAS TRANSMISSION SYSTEM. 


Under working conditions the casing is never stationary, since it 
is driven by the prime mover, and therefore it is important that for 
a given torque and sped applied to the casing the corresponding 
torques and speeds of the auxiliary and load shafts A and B should be 
determined. A simple investigation will show that if a torque of 
T lb.-ft. be applied to the planetary casing it will produce a torque 
in the same direction or a positive torque equal to 1-8 T on the 
load shaft and a negative torque equal to 0-8 T on the auxiliary 
shaft, and that these torque relations exist whether the load 
shaft be at rest or rotating, and irrespective, also, of the relative 
speeds of the three members of the planetary gearing. 

If, now, we investigate the relative motions of these three 
members, we arrive at the simple result expressed in Fig. 2, in which 
the straight lines represent respectively the speeds of each of the 
three parts. In this diagram the speed of the prime mover 
is assumed to be constant in one direction. Under these conditions, 
if the resistance to motion of the load shaft be greater than 1-8 times 
the torque applied to the casing by the prime mover, the load shaft 
will remain stationary, while the small member of the duplex pinion 
will run round upon the large sun wheel, planet fashion, and in so 
doing will rotate the other pinion at the same number of revolutions 
per minute, but with greater peripheral speed. It will easily be seen 
that the net effect of this greater peripheral speed will be to rotate 
the small sun wheel in the opposite direction. 

the example under consideration, when the load shaft is 
stationary the rotation of the small sun wheel will be 1-25 times that 
of the prime mover, but in the opposite direction, and under such 
conditions no useful work will be done on the system, and the torque 
taken from the prime mover will be just sufficient to overcome 
friction. If, however, the auxiliary shaft be prevented from rotating 
in the backward direction at the speed just mentioned, then, if the 
load resistance be less than 1-8 times the engine torque now inc , 
the large sun wheel must necessarily begin to rotate in the forward 
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direction at a speed dependent on the speed to which the small sun 
wheel is reduced. If, for example, the small sun wheel be brought to 
rest, then, assuming the prime mover still running at constant specd, 
the load shaft will rotate in the forward direction ^t a speed just 
above half engine speed. 

This might at first appear to be the practical limit of speed varia- 
tion of the load shaft, but it will be seen that if we now rotate the 
auxiliary shaft in the forward direction it will be possible to make its 
speed coincide with that of the prime mover. We shall then have 
two of the three members of the planetary system running at the 
same speed, and it is obvious that this cannot happen unless the 
third member has also reached this common speed. Hence, by 
gradually speeding up the auxiliary shaft in the forward direction 
from rest until it reaches the engine speed, we at the same time auto- 
matically increase the speed of the load shaft from just above half 
speed to the engine speed, and so reach a condition when there is no 
relative motion between all three members of the gearing. 

Thus, by first taking power from the auxiliary shaft and later by 
putting power into it, we can vary its speed in the manner indicated 
in Fig. 2, with the result that the load shaft speed varies from zero 
up to the speed of the prime mover. But it is not enough to vary 
only the speed of the load shaft. Such a result might be easily 
obtained by the use of a simple slipping clutch. An ideal variable 
speed gear must not only make speed variation possible, but must, 
in addition, be capable of acting as an efficient power (speed torque) 
transformer, which will ensure a torque variation inversely as the 
speed. 

It remains now to show how near the Thomas transmission ap- 
proaches this ideal. We have already seen that with a gear ratio equal 
to 2:25 to 1, there will always be a positive torque exerted on the load 
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Fia. 2.—SPEED DIAGRAM. 


shaft equal to 1-8 times the torque applied by the prime mover to 
the casing, and a negative torque equal to 0°8 times that of the prime 


. mover exerted on the auxiliary shaft, both of which are driven by 


the prime mover. What is wanted is some means of producing a 
still greater torque on the load shaft, and this object is secured by 
utilising the torque on the auxiliary shaft to drive an electrical 
generator, the current from which is taken to a motor on the load 
shaft. This current generated in A, first under the influence of a 
weak field, is delivered to B with full field acting as a motor, and the 
torque produced by B electrically is thus added to the mechanical 
torque exerted on B via the large sun wheel. y i 

If the apparatus be suitable for its duty these combined torques 
will easily overcome the load resistance, and B will begin to rotate 
in the forward or positive direction. At the same time, since B is 
interconnected through the gearing with A, the speed of the latter 
in the backward direction must decrease in the manner already 
described, and to compensate for the drop in volts consequent upon 
this speed decrease as well as for the back E.M. F. of B now in motion, 
the field of A at first weak, is now gradually strengthened. - Each of 
the first three or four controller positions represent various field 
strengths of A, the field of B meanwhile having maximum value, 
both machines being series-wound. Further field variation of A 
being impossible the control is now changed over to B and its field 
gradually weakened. As a motor B will run faster with weakening 
field, until finally when its field is decreased to zero, the field and the 
armature of A are short-circuited, and A rotates only very slowly 
backwards at a speed which will generate just sufficient voltage to 
drive that current through A and its field which will provide a re- 
sisting torque equal in the example given to 0:8 times the engine 
torque. When this stage is reached it is clear that no power is being 
transmitted electrically to the load shaft, and the only losses besides 
those of mechanical friction are the small electrical losses (chiefly 
ŒR in A and the controller. By the preceding controller varia- 
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tions, the speed of the load shaft is varied from zero up to the inter- 
mediate mechanical speed, shortly described as the ''intermec " 
speed, which would be the limit of speed variation with the appara- 
tus, were it not possible to interchange the functions of the electrical 
machines. This, however, can be done, and therefore while A is 
short-circuited, the controller provides for reversal of the field con- 
nections of B which at this period is electrically inoperative. The 
field of B is then built up in the opposite direction, and so B becomes 
the generator and the source of the E.M.F. in the circuit now re- 
established. The current generated brings A to rest and reverses 
its direction of rotation, so that it now rotates as a motor in the same 
direction as the engine, and as it travels faster in the forward direc- 
tion B is also constrained to increase in speed, according to the law 
controlling their relative mechanical motions, as determined by the 
gearing interposed between them. Finally a stage is reached when 
all three members of the system attain the same speed when any two 
of them may be coupled together, and after being so coupled the 
field of B can be again weakened, until its voltage falls below that 
of the back E.M.F. of A, when the current will die to zero and cannot 
build up again. 

We have thus seen that a speed variation of the load shaft is 
obtained from zero to the speed of the prime mover and we have also 
seen that throughout its speed range, starting even when the load shaft 
is actually at rest, there is a torque exerted by it equal to 1:8 times the 
engine torque while up to the so-called “ intermec " speed, this 
torque is augmented by the addition of a gradually diminishing 
torque derived by electrical means from the auxiliary shaft A; and 
that after the " intermec " speed, in order to practically double the 
range of the apparatus, the mechanically derived torque exerted by 
the load shaft is diminished by the torque required to drive B as a 
generator, the power thereby transformed being returned to the 
planetary system through A now acting as a motor. 


Fig. 3.—EFFICIENCY DIAGRAM. 


The electrical apparatus is thus introduced in this system merely 
as a convenient means for increasing or diminishing a torque on the 
load shaft, which is considerably greater than that derived by purely 
mechanical reduction from the torque in the prime mover. 

The power dealt with in the electrical system is a maximum when 
the Joad shaft is rotating at a slow speed. It gradually decreases to 
almost zero at the “ intermec " speed, after which it again gradually 
increases until the top electro-mechanical speed is reached, when the 
power dealt with electrically seldom exceeds one-half of the total 
powcr developed by the prime mover. This speed Is not a running 
speed but a temporary speed introduced with the object of bringing 
all three members of the planetary system to a common speed, when 
by a mechanical coupling together of any two of them, and proper 
manipulation of the fields, the electrical transmission is eliminated, 
and thenceforward the power is transmitted solely mechanically, 
while the planetary system and gears rotate with no relative motion. 

A measure of the extent of the departure of the system from an 
ideal variable speed. torque transformer will be found in the losses 
in the gearing and bearings, in windage and in the two electrical 
machines and controller, the only possible avenues for the dissipation 
of energy in the system. The losses in the gearing are a maximum 
when starting, because there is then a maximum relative movement 
between the gears, but under no conditions with properly made 
gears should these exceed 6 per cent. As the load shaft speed 
increases, the relative motion in the gearing gradually becomes less 
and less until finally it reaches zero, when the “ top direct" drive 
is reached. Losses in the electrical machines are a maximum also 
for the first few controller positions, but as the load shaft speed 
increases so the auxiliary shaft speed decreases, a change accom- 
panied by a corresponding decrease in the amount of power dealt 
with by the electrical system. At the " intermee " speed the total 
electrical losses are of the order of 4 per cent. After passing this 
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speed they begin to increase again, and if it were not for theintro. 
duction of the “‘ top direct "" drive they might become serious. 

Fig. 3 shows the characteristics of the efficiency curve obtainable 
with this system. It will be seen that for a very considerable range 
on each side of the “ intermec " drive the efficiency is practically as 
high as might be obtained from fixed reduction gear, and yet, through. 
out the whole variable range of the apparatus there is as much 
flexibility as would be available from a much more costly, heavy 
and less efficient, purely electrical installation. E 

Important features of the system are well shown by Fig. 4, which 
is a tractive effort diagram set out along lines familiar to railway 
engineers, The case taken is that of a locomotive equipped with 
two engines, each capable of developing 500 n.p. at 550 revolutions, 
The curve A is the characteristic curve for 936 B.P., the total power 
delivered by the engines at the normal speed of 515 revolutions, 
Immediately below curve A is curve B, showing the tractive effort 
that would be delivered at the driving wheels if there were no gear. 
ing or bearing losses in the final drive to the axles. The difference 
between the ordinates of these two curves, therefore, indicates the 
Josses at any given speed, due solely to the Thomas transmission. 
The actual tractive effort developed at the rims of the drivers is 
shown by the third curve C, derived from curve B, on the rough 
assumption that the total losses in the final reduction gearing and 
bearings amount to 5 per cent. of the power transmitted. Tt is this 
final curve which determines the tractive effort at different locomo- 
tive speeds, but our interest is chiefly with the second curve, which 
tells us the effect of the variable speed gear on the final result. It 
will be seen that a horizontal line has been drawn parallel with the 
base from a point corresponding with a tractive effort of 10,50) 1b., 
and that it cuts the tractive effort curve B at a point corresponding 
with the ‘“‘intermec”’ speed. This horizontal line represents the 
constant tractive effort derived mechanically from the large sun 
wheel of the planetary gearing. That part of any ordinate of the 
tractive effort curve above this line is a measure of the tractive 
effort obtained by electrical means. It will be seen that this addi- 
tion has à maximum value at starting, and that at a point corres 
ponding with 14 miles per hour it begins to decrease and reaches 
zero at the “ intermec " speed; also that after that speed the effec- 
tive tractive effort is gradually diminished, due to the amount of 
power circulated electrically, till at à speed of 45 miles per hour the 
“top direct " drive clutch is operated and the electro-mechanical 
drive cut-out altogether, when the final tractive effort becomes at 
once that due to the engines alone. When running in direct drive 
further variation of the locomotive speed is possible by simple 
throttle variation, and by this means the locomotive now under 
consideration might be run up to close upon 70 miles per hour for 
short periods, provided the engines could be run at speeds approach- 
ing 700 revs. per min. 

From the point of view of the traction engineer two important 
features of the system are :— 

l. That for practically all running speeds below the top direct 
drive the losses in the transmission are small, because such a large 
proportion of the power is transmitted mechanically ; 

2. That if the power of the prime mover be correctly chosen the 
direct drive can be in use and the electrical losses altogether climi- 
nated during the greater portion of the running time. 

The special value of the first feature is that the specd on grades 
approaches the maximum possible with the power available. Thus. 
assuming the total train resistance of a train of 300 tons to be l6 lb. 
per ton on the level, then, according to Fig. 4, the tractive effort 
obtained from the 1,000 H.P. locomotive will be sufficient to ensure 
the following speeds on grades with the engines running at à normal 
speed of 515 revolutions :— 
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The second feature, on the other hand, has a very marked effect 
on the overall economy, as can be easily gathered from the fact that 
under general passenger locomotive conditions for well over 90 pe 
cent. of the total running time it will be possible to utilise the direct 
drive, and during the remaining 10 per cent. of the running time the 
losses in the Thomas gear will not, on an average, excced 10) per cent. 
of the power dealt with. Hence it follows that of all the energy 
developed by the engine during the whole running time only about 
10 per cent. of the 10 per cent., or approximately 1 per cent., an 
almost negligible quantity, will be wasted in the variable speed geal. 

It is worth while here comparing these losses with those that would 
have to be allowed for in a pure electric transmission system In which 
the total power of the prime mover is transformed by means of à 
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generator into either direct or alternating current and delivered by 
cables to motors on or driving the wheels. With such a system, 
when running even with full load, the overall electrical efficiency will 
seldom exceed 80 per cent., and when running on the level at high 
speed; but, as would normally be the case, at about two-thirds load 
it will probably be often as low as 65 per cent. Further, when 
running on steep grades with increased current to provide increased 
tractive effort, the efficiency will be still lower. 

But, quite apart from the important question of speed on grades 
and overall economy, electrical machines that have to deal with the 
whole power for considerable periods, and with a large proportion 
of it continuously, are necessarily large, heavy and costly if the power 
dealt with is large. With the Thomas electro-mechanical system, 
since the electrical units never deal with more than a portion of the 
total power, and even then are in operation only for short periods 
(i.e., only when starting and when on steep grades) they can be small 
as compared with the power of the prime mover without risk of their 
overheating. Thus, instead of 500 m.P. machines being necessary, 
machines of approximately 90 H.P. continuous rating would be 
sufficient with this system as applied to the locomotive just re- 
ferred to. 

So far an attempt has been made to show that the- Thomas trans- 


mission is a practical and efficient form of variable speed torque gear, : 
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Fic. 4.— DIAGRAM OF TRACTIVE EFFORT. 


and that by a happy combination of a mechanical with an electrical 
transmission the disadvantages of either of these systems used 
separately have been avoided, while all their valuable features have 
been retained. 

It now remains to show why the system is specially suitable for use 
upon the heavy internal-combustion locomotive. 

Such a locomotive to be permanently successful in competition 
with steam or electric traction must comply with the following 
conditions :— 

l. It must be simple in construction and, above all, reliable. 

2. The control must be simple and flexible. 

3. The weight must be small in comparison with the tractive forces 
obtained. 

4. The first cost must not be excessive. 

5. The maximum axle weight must be low, and, if heavy trains 
are to be drawn, it must be possible to transmit power to a large 
number of driving axles, so increasing the effective adhesive weight. 

6. It must be possible to utilise the maximum output of the engine 
throughout a wide range of locomotive speeds. 

1. The rate of fuel consumption must be low. 

8. Running expenses, particularly maintenance costs, must below. 

.9. As a feature of construction the working parts must be acces- 
sible but totally enclosed to protect them from dust. 

All these conditions could not be successfully complied with if it 
Were not now possible to obtain high power internal-combustion 
engines capable of running economically at reasonably high speeds, 
as well as accurately cut and hardened gearing capable of trans- 
mitüng heavy powers continuously and with very small loss. 

€ rapid development of the internal-combustion engine has 
Temoved the first difficulty, while the enormous advances that 
have been made recently in the manufacture of high-power gearing 


that will run continuously at the high speeds and pressures | 


Effort for a 1000 H.P. Internal 


charge on a small length dx at a distance x is equal to 


called for in marine turbine reduction gearing, coupled with 
the years of experience gained in electrio traction, have at last 
opened up the way for the application of such a system as that 
described to heavy rail traction. With the help of the progress thus 
made in other fields of engineering, every one of the above essential 
features of the powerful internal-combustion locomotive of the 
future can be embodied in & practical locomotive which will have 
many points in ita favour as compared with the steam locomotive, 
even in countries where the supply of coal and water is not the 
serious question that it must be in many parts of Australia. 


ON THE CAPACITY OF RADIO-TELEGRAPHIC 
ANTENNZE.* 
BY PROF. G. W. O. HOWE, D.SC. 


Summary.—The capacity considered in this Paper is the actual static 
capacity, and not the equivalent capacity of the antenna considered as 

rt of an oscillatory cireuit, When raised to a potential above or below 
that of the earth, the charge is distributed over the antenna in a way 
which is not eaay to calculate, but which must be such that all parts of the 
antenna are at the same potential. If the antenna were made up of a 
great number of short pieces, placed end to end, but 
insulated from each other, it would be possible to 
distribute the charge uniformly, but the potential 
would then vary from point to point in & way 
which is easily calculated. If now we assume that 
all the separate pieces of wire are connected, elec- 
tricity will flow from points of high to points 
of low potential until the potential is everywhere 
?5 ; the same. The assumption made in developing 

E the various formule is that this final uniform poten- 
tial is equal to the average value of the potential 
20° when the charge was uniformly distributed. This 
is only approximately correct, but the accuracy 
is more than sufficient for all practical purposes. 
This method has been applied to antenne of all the 
types usually employed. 


If a single straight wire is supported horizon- 
tally or vertically at a great distance from the 
earth, and brought to a potential above or 
below that of the earth, its electric charge will 
not be uniformly distributed over its surface, 
but will have a greater density near its ends. 
The calculation of its capacity is greatly sim- 
plified, however, by the assumption of a uniform 
distribution, and although such a distribution 
is impossible in a continuous wire, it would 
be quite possible if the wire were made 
up of a large number of short pieces, say 
l cm. long, stuck end to end but insulated from each other. 
Each centimetre of its length could then be given an equal charge, 
but the potential would vary from point to point along the wire in & 
way which is easily calculated. Thus, let 


r— radius of wire in centimetres. 

l—]ength of wire in centimetres. 

e-8urface density of charge in electrostatic units per square 
centimetre, 


then the potential at any point P on the axis of the wire, due to the 


.dx.g 


=- 9 


4/r? +22 


e 


TE in Thousands of 


ee 


The potential at the mid-point of the wire is 


" | ha dx i 1/2 dx 
————. Or 4nr ast 
"Jap Vee "h Vreta 


l [* l 
This i 5 tM t) ord inh-1-. 
his is equal to 4mrg log.( 2 t 43 or rro sinh 2 
2 
In all practical cases "E is enormously greater than unity, and 
r 
Poo il 
little error is made by putting v iri Tl1— 27 80 that the potential at 


l 2 i 
P becomes 4rrq log, „or x log, i where Q= 2rrlø is the total charge 


on the wire. 
In the same way the potential at any point of the wire can be found, 
thus the potential at the point P, distant al from one end of the wire, 


* Paper read before Section G. of the British Association at Sydney; 
N.S.W. 


D 
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is the sum of the potentials due to the two parts AP and BP con. | Hence the average value of the potential along the wire with & 


sidered separately. uniformly distributed charge is ; 
al dr" (1-ad dr 
Vp= ere | vr T 2aro Vr " x 4mro [Hoge , 0309] ‘ 
0 a 5 ] The following table shows the error made by neglecting this 
S = 
a 2nra[ log oe +log, - ] correction and taking simply V=4nre log, pe is usually done .— 


4]? . 
= 2nre log [ ~,a(1—a) | ITI TUI pesce 


l | 
T loge : loge 0-309, Percentage difference, 
N =a | 3 | r r 
—2mrgl - = ee See 
velo aes 200 | 5-30 499 —— 6-18 
| os 7 Ms | EE 607 5] 
x 1— ] , 5 7:28 4-95 
"e i; r Vade) 6,000 8-68 8:37 | 3-7 
1 -— — 20,000 9-90 9-59 3-9 
á gas 7 ae 


This formula is not accurate very close to the ends owing to the | The figures in the last column give the percentage by which the 
approximation made above, but even at a distance from the end equal | Capacity as usually calculated is to be increased. 
to twice the diameter the error does not exceed 1 per cent., while at | . Although this result has been obtained from the formula which is 
the extreme end we have incorrect in the immediate neighbourhood of the ends, the error ao 


- 2l 
" V= 2rro loge p . is 


To obtain greater accuracy near the ends the rigid formula 


S 
NL 
u 
" 
BU 


al Ju 
V=2nre [ sinh: m + sinh-! ( : ddl 


5 
LDN 
FA 
B 
ERES 


can be readily used if one has a sinh table, and the values marked 


4 16 
with an asterisk in the table were calculated in this way. E E —- 
als e 
— 5 erases 
m LL mre ----(1- AL ---- X12 A 
E: [— ELT 
Fra. 1. Š o SEEN IER 
s L| LT 
Tbe value of log, 24/a(1— a) is always negative, so that the potential * 8 7 Anne 
is a maximum at the mid-point of the wire. ki ANN 


l - 
The following table gives the value of 2[ log. , tog. 24/ a(1~a) 


for different values of a; by multiplying this by 2575, i.e., by the 
charge per unit length, the potential at any point is obtained :— 


Table I. 
| Values of 2 L t log 2va(1—a) |. 01 02 03 04 05 
| NM r Distance from end ín terms of the length. 
a loge2y/a(1—a). — T ME. CORR T Fro. 2.—SrNGLE WIBE WITH UNIFORM CHARGE OF l UNIT PER 
: r 
— —————— S COME DE ———————— introduced is very small. The accurate expression for the average 
10 | 5-99*| T07*|  828*| 937*| 10-59% , 11.28% potential due:to a uniformly distributed charge can be found as 
0001  —276 619*| T64*| 972*| 1L84 | 1428 | 15-66  |follows:— 
001 | -—L613 | 7-43*| 9-54 | 11-96 | 1414 | 16558 | 17-96 | al dr (~al de 
005 | —0:833 ` 894 1110 | 13-52 | 15.70 | 1814 | 19.52 Vp=2nre f — =  +2rro J a 
01 | -—0851 958 |1174] 1416 | 1634 | 1878 | 20-16 o Viri at o Vrp 
92. | 202233 1016 1232 | 1474 | 1692 | 1936 | 20-74 al (I—a)l Y 
0.95 | —0:1425 10-32 |1248 | 14-90 | 1708 | 19-52 | 20-90 = aro | sinh —*sinh-! ———- } . 
0:3 —0-0873 10-42 /|12-58 15-00 17-18 19-62 21-00 r r 1 
0-5 0 10-60 [12-76 | 15-18 | 1736 | 19-80 | 211g 1 E, 1 (1—ayl 
a --——- — —-—. Vav. = 2mfo fi sinh-! dat | sinh! ~ —- da] 
These values are plotted in Fig. 2, which, therefore, shows the 0 : 0 r 
distribution of potential on the assumption of a uniformly distributed =4darg | sinh-! © da. 
charge. 0 r 
If now we assume that all the insulated pieces of which the wire ig Integrating by parts Y 
composed are connected together to form a continuous conductor, SOMEONE 


` = ~0-309. 


electricity will flow from the central part toward the ends until all. 
points have the same potential. The approximate value of this 
final potential is equal to the average potential of the various sections, 
that is, to the average ordinates of the curves in Fig. 2. 

This average potential may be found from the curves or may be 
obtained mathematically, as follows :— 


log 2V/a(1—a)— log 2+ } log a+} log (1— a), 
Du E l $e , 
Average value of log 24/a(1—a)— J log 24/a(1— a)da 
0 


J 1] 1log (1— 
= fog 2. dar [8 dae 06073, 
0 iL 2 0 2 ? 


—log, 2-- 4(—1)4- 4(—1) 


9 : 


l 1 sl l 
Vay =taref| « sinh-! “| -J ad sinh? 
; r fo 0 T 
1 
= fyre sinh f K è sa] 
r or 1 ail? z 
/ ii | 


1 
ane = f add | 
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The difference between this and the approximate formula used 
:above is negligibly small for all practical cases. Hence the capacity 
-of a single wire far removed from the earth is given by the formula 


Q 25rle 
i 
Ver. tmro(log, -—0:309) 


l 
= electrostatic units. 
2 log, -— 0-618 
T 


The capacity per centimetre length ; 


1 
= E.S. units 


( 
a 2log, -— 0-618 
i r 
1 
ES NISL EcL x 9x 10° mfds. 
(2 log, ,-0618) E 
33-9 | 


‘Capacity per foot = micro-mfds. 


2 log, -—0-618 


The capacity per foot for any value of //r can be read off the curve 
‘in Fig. 3. 

It is noteworthy that the capacity per foot lies between 1-5 and 
2:1 micro-mfds. for all the cases likely to arise in practice. 


195 | BONMNENSNEEEENEE 
bo ——— 
he eee aaa E TA 


Mi :rojarads. 


cA EE 
WU A VENE SENE ER XEM 
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Fic. 3.—CAPACITY OF A SINGLE WIRE IN MILLIONTHS OF A MICROFARAD 
PER Foot. 


P The dotted curve in Fig. 3 gives the average value of the potential 
Or a uniformly distributed charge of 1 unit per centimetre of length, 
t.e., for 2n70 — ]. 

The effect of the earth is considered later; we now turn to mul- 
tiple-wire antenne. 


FLAT MULTIPLE-WIRE ANTENNE. 


ia most common type of antenna consists of a number of parallel 
deo m the same plane, usually the horizontal. The accurate pre- 
im ermination of the capacity of such antenne is a matter of some 
: Ey ance in the design of radiotelegraph stations. Papers on the 
5 m have recently been written by Louis Cohen (THE ELECTRICIAN, 
Tak l 4 and 21, 1913) and Pedersen (** Jahrbuch der Drahtlosen 
b ie: phie, Band VIL, Heft 4, p. 434). The methods employed 

i ihe Writers are quite different from those used in this Paper. 
togeth e antenna consists of a number of parallel wires connected 
hi Fd and, therefore, at the same potential, the distribution of 
several ge will not be uniform, either on each wire or between the 
Seung a. but here, again, the problem is greatly simplified by 
Pici | at the total charge is equally distributed between the 
and that the charge on each wire is uniformly distributed over 


its surface. The potential at any point of a wire is the sum of the 
potentials due to its own charge and the charges on the other wires. 
This potential will vary from point to point and from wire to wire 
and would only be possible if each wire were made up of a number 
of insulated elements and the neighbouring wires insulated from each 
other. We shall make this assumption and calculate the average 
potential over the whole antenna. This average potential is a close 
approximation to the actual potential which the antenna would have 
at every point when carrying the same total charge. 

Before doing this, however, we shall consider an approximate 
method which leads to a simple result and which will be accurate 
enough for many purposes. In this method we find the potentials 
at the mid-points of all the wires and take their average value. This 
will give a value in excess of the true average potential taken over the 
whole lengths of the wires, and the capacity thus calculated will be 
smaller than the actual capacity by a percentage which will depend 
on the dimensions of the antenna. 


A C B 
ie BL ->te -----(1-P)l m -< ES 
a E | 
id Vy” 
Fia. 4. Fic. à. 


If V, be the potential at a point P due to a uniformly charged wire 
in its neighbourhoood 


V.-2 Bl dr Fs »01—8) dx 
= 2yr er ee EI E 
P o ie nee l Tea] 


738! ^7Y1—58) 
=2nrof sinh-! : +f sinh-! ia } 
d jJ, d ]o 
l 


(1—8) ) 
d 


rre sink : T sinh-! — f accurately 


23l 2(1—8) : 

d t log, d approximately. 

If B=}, t.e., if the point P is opposite the mid-point of the charged 
wire, 


= Pere log, 


l l l 
Vere lo, qt log. i=in log, 7 


If there are n wires the potential at the middle of an outside wire 


l l 
is dnro log, - due to its own charge, 4rro log, 1 dueto the next wire, 


l 
dnro loge 5 due to the third wire, and so on, giving a total potential 


tee ide eee oes d s 
Vir Sets og. p + log, 7 + log, M ee Hop nu 


= gro log, rdn- os 
/l* d ] 
= 4mro log ( s jn—1) 
= mro (^ log, Evins tes [r- 1). 
'd e7 e 4 
Similarly the potential at the mid-point of the middle wire, if n is odd, 
x Arro (v log LE 4 log s 
e d € r ej 2 n 
For the potential at the mid-point of any other wire, say, the mth of 
the group, we have 


( l l l l 
4or lo g T l l TED eee E. ) 
"1 " (log. 4 + 98 od + log, (m— 1)d 


l 1 PX) 
+ (log, < + log, +.... log, EL. 
Be 0E og "s mo 


l d 
= mro (^ log, pt lobe , og. [^—m /m— 1) . 


It will be noticed that the expressions for the potentials at the 
mid-points of the different wires differ only in the last term in the 
brackets and that this term is independent of the length and size of 
the wires; it can, therefore, be calculated once for all for antenna 
consisting of various numbers of wires. For any given value of n, 
the average value of log, /n — m /m—1 for all values of m from 1 ton 
can be found. Call this average value B; then the average value of 
the potentials at the mid-points of the various wires is 


drre (» log, m log, A B) , 
^r 


p.2 
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baee 


and the capacity of the antenna is given by the formula By the aid of the above formula and the table the capacity of & 
"C Q 9arle xn l multiple wire antenna can be calculated as readily as that of a single 

Aaron log 198 -—B) As already pointed out, the capacity so calculated will be below 

T the true value because the potential employed in the calculation ig 

electrostatic units. that at the mid-point of the antenna. Greater accuracy is obtained. 


— a naa” ERES 
a(n log qt 18 "—B) 
Table III. —Table of Values of log, (/n—m /m—1) and of B. 


n= = 8 | 5 ' 7 | m !' m 

m=1 0-69 317 | 655 ! 128  , 175 

2 0-0 179 | 4775 | 106 15°] 

3 A L38 | 3861 | 9275 > 1349 

4 3:58 8-35 12-39 

5 s Aes 795 , 11-67 

6 3E 11325 

B= . 046 | 226 | 485 , 98 13-58 


By plotting these values of B and interpolating tbe following 
figures arc obtained :— 


Tab!e IV. 
Number of Wires, 
nos RH in Value of ne rne in : Value of Fic. 6. 

2 0 | 8 | 6-40 by calculating the average potential over the whole antenna, always 

3 0-46 | 9 | 806 — assuming a uniformly distributed charge. To do this it is necessary 

4 os 10 | a in the first place to determine the average potential over a wire due 

i p ! 3 | Tes to a uniformly distributed charge on a neighbouring parallel wire. 

1 4-85 | | (To be continued.) 
QUU 
E MATTERS TELEPHONIC. = 
MMMM T | 

REFLECTION IN SUBMARINE CABLES.* surge impedance for a telephone circuit may be likened to the dia- 


BY L. P. CRIM. meter of a long speaking tube. If the diameter of a long-speaking 

tube increases suddenly, and continues at the larger size for, say, 

The recent laying by the British Columbia Telephone Co. of a sub- | 200 ft., and then is suddenly reduced to a comparatively small dia- 
marine telephone cable between Point Grey and Nanaimo, together | meter again for the rest of its length, it can be readily understood 
with the land connections, makes possible the establishing of a con- | that sound waves passing through the tube will be partially reflected 
tinuous telephone circuit from Vancouver via Nanaimo, Victoria and | at the square ends where the tube changes size. If these partial 


Bellingham (Wash.), back to Vancouver. This circuit passes through 


the two principal submarine cables owned by the company, and 
makes an excellent circuit on which to study the effects of retlection 


at the cable ends. 


The cable between Bellingham and Victoria is of the four-core 0 = BLABBB 
gutta-percha insulated type for use in deep water. The copper con- "NM Paysi A/| | E 


ductors weigh 180 lb. each per naut, and are each insulated with 1 
180 lb. of gutta-percha per naut. There are about 14:7 nauts of this 
cable in five pieces varying in length from 0-25 to 8:0 nauts. The 
Point Grey-Nanaimo cable is of the continuously loaded type, and 
has stranded copper conductors weighing 300 lb. per naut, which are 
each jnsulated with 300 lb. of gutta-percha per naut. A complete 
description of this cable is given in the A.I.E.E. '' Proceedings," 
September, 1913, pp. 1819-1831 inclusive. It was found that the 
reflection losses in the physical circuits of the Bellingham-Victoria 
cable amounted to about six miles of standard cable, while in the 
phantom circuit the losses were about nine miles of standard cable. 7 

8 


d 

j 
LI. 
E 


Miles of Standard Cable. 
D 


The heavy transmission losses in the phantom circuit have prevented 
its use prior to this investigation. In the new Point Grey-Nanaimo 
cable it was found that retlection losses in the two physical circuits 
were equal to about three miles of standard cable per circuit, with 
about five miles loss in the phantom. It is proposed to work a 10 
fourth circuit through cable by means of an earthed phantom on the 


2 3 4 5 6 7 
metallic phantom. Investigation has shown more than 15 miles of Transformer Ratio, 
standard cable reflection loss in this circuit. This possesses some Fra. 1. 


rather unusual qualities for a telephone circuit. Its loop resistance 
is al : j ding terminal transf 

(total) is about 32 ohms (inclu g ormers), total i ; ] = sacha 

capacity about 306 míd. the ia YT about 39-2 milli- clea cyanea n id grent es id Bug denen i ids 

henrys, with a total leakance OF abou : mhos. : í T . 

Much has been written by the theoretical investigators concern- MR cdi it between voltage and current s 
ing reflections of waves in passing from one portion of a circuit to def e c e eei hod es. As these waves constitute 8 s 
another of different surge impedance, but there seems to be little or A une wr. of energy its amount cannot change pu 
no published record of experimental research in this direction. The ME re M E Ea e x d SS 

2 orti r between the current a! | 
also changes, which is to say that there is a transformation of 
current and voltage at every point in a circuit where the surge m- 


* From the “ Canadian Electrical News." 
T See THe Evectrician, Vol. LXXI., p. 822, 
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pedance changes. This change in voltage and current sends a re- 


‘flected wave in the opposite direction to that of the initial wave, the 
-size of which depends upon the sending end impedance of the circuit 


in either direction from the point of reflection. If these reflected 
waves are attenuated until they become of negligible size before 
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reaching the receiving end of the circuit the energy thus reflected 
becomes lost. As the phenomena of reflection is caused by the 
transformation of current and voltage due to the change in surge 
impedance, it is quite logical to assume that this effect may best be 
overcome by inserting in the line at the junction point a trans- 


Transformer Ratio, 


Fia. 3. 


Tore: of the proper ratio of transformation. The investigation 
as, therefore, conducted along these lines, and the attached curves 
9W.some of the experimental results obtained. 


833 


Fig. 1 shows the variation of transmission equivalent obtained by 
using transformers of various ratios at the ends of the Bellingham- 
Victoria cable. Curves are shown for the physical and phantom 
circuits. Fig. 2 shows a similar set of curves for the Point Grey- 
Nanaimo cable, for the physical, metallic phantom and earthed 
phantom circuit. Fig. 3 shows a set of four curves obtained from 
the Point Grey-Nanaimo submarine cable, using respectively one, 
two, three and four cable cores in multiple as one conductor with 
earth return. The reason for the seeming inconsistency of the 
curve obtained from cores | and 2, with respect to the other three, is 
not apparent. After obtaining experimentally the ratio of trans- 
formation that would give the best transmission in each case, a set 
of transformers was made and installed at the cable ends. It was 
found that experimental results checked theoretical calculations as 
to the transformer ratio required, with a fair degree of approximation. 

(NorE.—The standard cable referred to has the following prc 
perties: R=88 ohms per mile loop, C— 0-054 mf., L— 0-001 henry. 
S= 5/105 mhos.) 
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TOLL TELEPHONE TRAFFIC.* 


BY FRANK F. FOWLE. Lied 
Summary.— Experiments are described to determine the relationship 
between telephone circuit loads and the corresponding delay to traffic. 


The number of telephone messages per day which can be handled 
over a single toll circuit, as is well known, depends upon several 
considerations. Chief among these are the operating method em- 
ployed and the number of circuits required to handle the total traffic 
between the given terminals. A complete dissertation upon toll 
operating methods would extend far beyond the scope of the present 
Paper, and only the simplest or fundamental methods will be men- 
tioned. The earliest method, and one still used to a great extent in 
handling small volumes of traffic, is the direct ring-down, in-and-out 
ticket (or two-ticket) method. In this method the operators signal 
cach other direct, over the talking or message circuit, by ringing in 
the usual manner; the outward operator makes a complete ticket, 
times and supervises the connection; the inward operator also 
makes a duplicate ticket, but does not time the connection. This 
method has been materially improved by eliminating the mward 
ticket, and by having the outward operator deal directly with the 
called party at the destination instead of through the intermediary 
of an inward operator who repeats the details back to the outward 
operator. In some cases the last method has been modified to the 
extent of having the inward operator make à memorandum ticket 
or so-called skeleton ticket, for checking purposes, but this is usually 
eliminated if possible. Other operating methods, special in their 
nature, apply when the volume of traffic is very large, but do not 
come within the scope of the present discussion. It is not necessary 
to dwell at length upon the fact that the number of messages per day. 
per circuit increases (other factors being the same) as the volume of 
traffic and the number of circuits operated in one group to handle it 
also increase. That is, the circuit efficiency increases as the number 
of circuits or trunks in a group increases, and more messages per 
circuit per day can be handled in a large group than a small one, 
with the same average delay to traffic and equal load factors. The 
effects of the operating method and the size of the trunk group upon 
the circuit loads (messages per circuit per day) are usually discussed 
from the standpoint of a certain fixed quality of service, that is, a 
certain average delay to traffic which is maintained às a standard. 
This period of delay is generally accepted as the interval from the 
time the calling subscriber gives his call to the recording cperator, 
until the line operator establishes the connection or returns a detinite 
report in regard to the called party. It seems fairly obvious, how- 
ever, that there must be some definite relation between the circuit 
loads and the average delay to traftic. In other words, with a con- 
stant load factor, the effect of increasing the circuit loads will be to 
increase the average delay to traffic; at the same time the toll 
revenue per circuit-mile will correspondingly increase. Naturally 
à limit will be approached when the traffic is delayed to such an 
extent that subscribers complain of the delay and a loss of business 
is threatened. ‘The general problem is, therefore, one of the highest 
commercial importance, since it is perfectly obvious that under a 
given schedule of toll rates there is a certain standard of service 
which cannot be exceeded without the sacrifice of profits, and the 
faster the service as a whole the higher must be the rates for the same 
percentage of profit. It is not at all the intent in this Paper to reach 
any conclusions as to the commercial side of the question, but simply 
to present certain experimental data bearing on the general principle. 


* Abstract of Paper icad betore American. Institute of Electrical 
Engineers. 
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Table II.—Summary of Average Daily Traffic over the Group of Toll Circuits Between A and B (Fig. 1). 


———— 


à flic. Class 4 traffic. | 
Class 1 traffic. Class 2 traffic. pid dic | jap | Total Me | | 
E —— — ————— ———— Relayed. Switched! Relayed. Switched res | 0 x ou 
cuits Number | Average, Number |, Average Number Average Number Number : Average | Number 2) MES messages circuit business | 
in use. of | delay of | delay | of delay ^ of of | delay of 1 asenas | circuit. | mile. averaged 
ii THUDO 2 HICEOR ROS: ZI) messages (min.) switches “Messages (min.) | switches | © ™&**48¢ | | 
6 124 | 70 , 19 17 4 92 | 25 | 3 l4 | 2 + 164 | 973 $0187 3 
5 I4 | 122 | 2 25 | 8 58 | 4l | 3 20 2 | 198 396 | 0255) 3 
4 140 | 211. , I7 30 | 13 21 43 | 2 6 l 193 i 482 | 0343 | 2 
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Layout of Experimental Circuits.—The general layout of the toll 
lines used in the experiments here described is shown in Fig. 1. The 
group of circuits upon which the experiments were made extended 
between A and B, the latter representing two toll offices, or toll 
centres. The greater portion of the traffic either originated at A 
and terminated at B or vice versa. The remainder of the traffic was 
of a through (instead of terminal) character, necessitating the use of 
tandem circuits. For example, a call originating at A and destined 
for b, or some point bevond, would have to be switched at B; in 
some cases the call would be passed to the operator at B, who would 
take the details and record them on a through ticket, and then pass 
the call to 5,, while in other cases the operator at B would connect 
the line through to b, and the operator at A would pass the call 
to the operator at b,. The entire traffic passing over the group 
of circuits between A and B can be classified as follows, for con- 
venienee :— 

Table I.—Classification of Traffic over Group of Circuits between A 

and B in Fig. 1. 


Ato Bancos rre Class 1l. a, or a, ora, to B ............ Class 3. 
B 0-3 E I tesos Class 1. b, orb, or bg to À............. Class 3. 
A to b, or b, or b,.......... Class 2. a, or a; or atob orb, orb, Class 4. 
B to a, ora, ora; ......... Class 2. b, or 4, orb; to a, or a, ora, Class 4. 


Normally there were six circuits between A and B; this number 
was reduced successively to five and then to four, operating for 


Fic. 1.—Portion or a TOLL SvysrEM, TOLL CENTRES AT A AND B. 


several days under each of the last two conditions in order to secure 
reliable test data. A study of the trafhc was then made from the 
tickets, excluding any days such as Sunday or Saturday when the 
traffie is not normal, and also excluding any days when there was 
any wire trouble on any of the circuits in the group. Of course, it 
should be understood that the through traffic did not necessarily 
originate or terminate at the first office beyond A or B, but in some 
cases involved offices reached by two or more switches. 

Summaries of Test Data.— The operating method employed in 
handling the terminal business (class 1 traffic) between A and B 


— 


Table III. shows a summary of lost and delayed business, for the 
same periods as represented in Table II. In all cases the traffic 
figures represent one day's business, being an average of several day's 
business as indicated in the last column in Table II. 


Discussion of Results.—The relationship between the average delay 
to terminal business (class 1 traffic) and the circuit loads is plotted 
in curve (1), Fig. 2; the similar relationship for the originating 
through business (class 2 traffic) is plotted in curve (2), Fig. 2. The 
underlying data is taken from Table II. These curves bring out 
forcibly the general conclusion of the Paper, namely, that increasing 
circuit loads are accompanied by increased average delay to traffic. 
For example, taking the terminal (class 1) traffic, five-minute service 
corresponds to a circuit load of 21 messages per circuit per day, ina 
group of about eight circuits; six-minute service corresponds to & 
circuit load of 24 messages per circuit per day, in a group of about 
seven circuits; seven-minute service corresponds to a load of about 
27 messages, eight-minute service to 30 messages, 10-minute service 


to 35 messages, &c. The following Table IV. was prepared in this. 
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Fic. 2.—CurvVES SHOWING THE RELATIONSHIP BETWEEN CIRCUIT 
LOADS AND AVERAGE DELAY TO TRAFFIC, 


Curve (1) for terminal business. 
Curve (2) for originating through business, 


manner from curve (1), Fig. 2; this, of course, is based primarily on 
handling a substantially constant volume of traffic :— 
Table III.—Summary of Lost and Delayed Business. 


Percentage of No. of calls | Average no- No. of calls los 


Number originating delayed by | circurt delay on account 
of circuits calls (A and “no circuit "| on delayed , “no circuit” 
in use. B) lost. | conditions. | calls (min.) conditions 
6 18 per cent. 25 11-8 | None 
5 17 5 4 62 12:9 l 
4 7 | — 99 lé69 | 1! 


(Fig. 1) was the direct ring-down, single-ticket method, while all 
other traffic was handled by the double-ticket method. The through 
business was handled in some instances by means of relays, or through 
tickets at the switching point, and in other cases by straight switches 
(no ticket). 

'The summary of results is presented in Table II. Recapitulating, 
the class 1 traffic is the terminal business between A and B (Fig. 1), 
the class 2 traffic is the through business originating at A and B, the 
class 3 traffic is the through business terminating at A and B, and 
the class 4 traffic is the through business to and from points beyond 
A and B but passing over the circuits between the latter. There was 
no simple way of determining whether each through switch at A and 
B was set up for the transmission of a message, but in general the 
number of switches exceeds the corresponding number of messages 
and it was arbitrarily assumed that there was one message for every 
two switches. The average duration of a message was approxi- 
mately four minutes. The rate schedule in force was the Shine 
throughout each 24-hour period, 


21 » 


Volume of Traffic and a Group of 4 to 8 Circuits. 


Circuit loads in | Average delay Circuit loads in 
total messages per, to terminal total messages per 
circuit per day. | traffic(min.) circuit per day. 
EON CR Fr —HÀMÓ— ad 


Average delay 
to terminal 
traffic (min.) 


- 


5 2) | il | 37 
6 24 12 | 39 
7 27 13 4l 
8 30 14 ' 42 
9 33 | 15 44 
10 35 } E | PRD 


The volume of class 3 traffic, Table II., is so small that the data on 
average delay are unreliable. This is more obvious by reference to 
a typical load curve, Fig. 3. Evidently there is a large probability 
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that these relatively few class 3 messages were handled during some 
other period than the peak, or the “ busy hour ” ; and in such case 
the delay would be less, owing to lighter loads on the circuits. The 
same is true of class 4 traffic. The daily load factor was in the 
vicinity of 30 per cent. The delay to originating through business 
(class 2 traffic), destined to scattered points to which the business did 
not justify individual direct circuits, is shown in curve (2), Fig. 2. 
Of course, this delay can be minimised by eliminating relay tickets 
at switching points and substituting straight switches. The use of 
averages, particularly in reference to the delays to traffic, does not 
convey complete information as to the character of Service, since 
some calls will inevitably be delayed longer than the average, and 
others less. The results given in the Paper, although they apply 
specifically to conditions which do not differ widely from those 
described, nevertheless serve to illustrate the fundamental principle 
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Fio. 3.—Typicat Loap CURVE oF Torr TRAFFIC. 


that increasing circuit loads increase the delay to service, and vice 
versa. The revenue per circuit-mile per day, or per annum, is 
directly proportional to the product of the circuit load and the toll 
rate per minute-mile. Consequently the relationship between the 
quality of service and the toll rate schedule is in general an obvious 
one, assuming, of course, that a certain fixed percentage of return on 
the plant investment is maintained in all cases. 
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TELEPHONES FOR POWER TRANSMISSION 
SYSTEMS.* 


BY J. B. TAYLOR. 


In the operation of any power transmission system some means of 
communication between the various divisions, such as generating, 
receiving, switching and distributing has come to be an essential 
part of the undertaking. The telephone rather than the telegraph 
is, almost without exception, used for this service; and the need for 
establishing the communication without delay under normal condi- 
tions of operation and, as near as may be instantaneous under ab- 
normal and emergency conditions, has resulted generally in the 
assumption of the construction, equipment and maintenance of the 
telephone plant by the power companies themselves. In some cases 
the service is obtained from local or long-distance telephone com- 
panies, either by the usual exchange connection or by leased cir- 
cuits. Where the importance of the service warrants it, both private 
lines and exchange or leased wire service are provided, the indepen- 
dent pole lines and usually different routes giving a certain assurance 
of continued service through the various hazards that wires must 
face in the open air.. The route selected for the power transmission 
lines is generally the logical route for the telephone line and the poles 
Or structures erected for the power wires have naturally been con- 
sidered for reasons of economy and frequently used for telephone 
Wires also. 

There are advantages in having power and telephone wires along 
the same right of way. Patrol and inspection of the power lines may 
include the telephone lines at the same time. Portable or more per- 
manent instruments connected at any point along the line reduce 
delays in reporting and repairing trouble and in the resumption of 
ie after à shut-down to make repairs or for new construction 
wor 

There are disadvantages in placing the telephone wires on the same 
structures that carry the power wires and also disadvantages in 
following the same right of way. The fire and life risk from acci- 
dental contact between telephone and power wires need only be 
mentioned. A more frequent and sometimes continual source of 


trouble is from induction. While the fields of force extend to an | 


.' From the “ General Electric Review ” (U.S.A.) Slightly abbre- 
Viated. 


indefinite distance practically they become vanishingly small at 
distances that may be used to Separate power and telephone lines. 
Also of practical importance is the fact that the fields have a sign or 
direction so that the resultant field at any point is only what is left 
after subtracting all the forces of one sign from those of opposite 
sign. For the best telephone service we must make what at first 
thought may seem almost a fetish of the word “ balance." Power 
generators and transformers should be so desi gned and connected, as 
well as the lines themselves, as to ensure at all times the same current. 
flow in opposite direction in the two, three or more wires of the trans- 
mission lines: the voltage to earth should at all instants of time add 
up to zero (making allowance for Opposite polarity); current may 
not be returned by the earth ; it may or may not be permissible to 
earth the neutral as this may be done in many ways, as the terms 
earthed neutral and third harmonic have been made to cover & 
multitude of sins and their virtues often overlooked. l 

The telephone circuit must be metallic. Earthed lines inherently 
call for electrical isolation, and even when away from other wires are 
more susceptible to atmospheric disturbing noises. The final refine- 
ment lies in the transpositions. Since the two wires of the tele- 
phone circuit must be separated for mechanical and electrical 
reasons, transposition so interchanging the positions of the wires at 
intervals makes the neutralisation closer. Transpositions are fre- 
quently desirable, though not always needed, on the power wires also. 
In most cases a transposition of the two telephone wires every 1,000 ft. 
is sufficient. Sometimes more are cut in while endeavouring to 
eliminate undesirable noises, but often such work is worse than time 
and money wasted if the noise chances to be due to a high resistance 
earth at some point or to high resistance joints, &c. Some power 
lines are transposed every mile or two, but in the absence of any 
specific case to be considered it may be. proper to suggest the use of 
two transposition points—giving, for a three-phase system, three 
equal sections—between generating and receiving stations or between 
switching points. 

Conditions and requirements of a power company's private tele- 
phone differ from exchange service. In exchange service all pro- 
tective devices aim to save instruments, cables and switchboards 
from damage at the expense of the service. The line is opened or 
earthed on what, for a power line, would be regarded as slight provo- 
cation. In many of the early power telephones lines service was 
bad and frequently interrupted when most needed through following 
exchange practice in equipping the telephone stations. The gap to 
earth adjusted to strike at 300 to 500 volts is too sensitive for a power 
telephone line. Some station operators merely discarded these with 
attending risks to users and equipment. In the endeavour to give 
safe and continuous service in spite of trouble on the power lines the 
writer developed the now well-known telephone transformer. This 
is essentially a '' repeating coil” with sufficient insulation between 
the line and instrument windings to withstand a production test of 
25,000 volts for one minute. Some over-zealous advocates of its 
use have claimed that it will quiet a noisy line. It may do this by 
improving the line insulation, but it is properly regarded as a device to 
protect instrument and user and enable lines paralleling power lines 
to be safely connected into exchange systems. l 

Although, by balancing and transposing, a telephone may give 
excellent service with the wires on the same towers with high- 
voltage lines, a separate pole line is preferable; and on most of the 
lines recently built and under construction for use at 60,000 volts and 
higher a separate line of poles from 50 ft. to 200 ft. removed from the 
main tower line is set to carry the telephone wires. At these dis- 
tances the induced voltage with accidental earths or short-circuits is 
much reduced, and the risk of actual contact is practically elimi- 
nated. Unless power transmission conditions alter materially, the 
telephone will continue an indispensable part of the whole system. 
Proper provision should be made for lines and equipment in planning 
new work and tests, and inspections to ensure continued high effi- 
ciency should be regularly: applied. Rapidity and reliability in 
establishing communication between distant points must exist at all 
times where there is any pretence of giving first-class service. As 
indicating a possible direction in which there may be some innova- 
tions, attention is directed to the increasing use of loud-speaking 
telephones. When an operator is continually in attendance some 
time may be saved, as there are occasions when seconds are precious, 
and the operation of ringing and waiting for an answer can be 
eliminated. A loud-speaking telephone has been found to give good 
service in train despatching at busy terminals. A load-speaking 
receiver with amplifying horn is mounted on wall or ceiling close to 
the tower-man’s position and instructions given and questions asked 
without the customary ringing and answering. With such a loud- 
speaking telephone near the controlling board of a E station 
the operator could be spoken to with no delay and without requiring 
him to lose sight of instruments or the use of hands to control switches. 


-— 9 =n. 


836.  -. THE ELECTRICIAN, AUGUST 28, 1914. 


ee eee 


De Glecfrician. 

The Oldest Weekiy Electricu Journal (estadliahed weekly 1801—1878). 
Published every Friday, Price Sixpence; Post Free, Sixpence-Halfpenny. 
Editorial, Publishing and Printing Offices, 

1, 2 & 3, SALISBURY COURT, FLEET $T., LONDON, ENGLAND. 


(ONLY ADDRESS.) 


Phone: City 4098 & 4699. Mels.: ErBofRICIAE NawsprAPEB Loxpox. 


All Letters relating to Subscriptions, Advertisements and other business 
matters to be addressed Publisher, “ Tum Exvsucraiousy,” Salisbury- 
court, Fleet-st., London. Cheques and P.O.« to be crossed “‘ Coutts & Co." 

All Editorial communications to be addressed to Tum Eprrom. Letters 
for insertion in ‘Tum ELECTRICIAN,” or containing questions, to be 
accompanied by name and address of the writer as evidence of good fatth. 
No notice is taken of anonymous communications. 

+ THE ELECTRICIAN” offers exceptional advantages to Advertisers, and has an 
influential circulation all over the World. This statement is guaranteed. 

Advertisement Rates, &c., forwarded on application to the Publisher. 

TRADE ADVERTISEMENTS intended for the current issue must reach the 
Office at latest by Wednesday. Renewals of expiring Advertisements 

and alterations to standing Advertisements by first post Wednesday. 
Wrapper Advertisements by Tuesday. 

CONTRACTS and other Ovvicisl. ANNOUNCEMENTS, AUCTIONS, APPOINT- 
MENTS VACANT AND WANTED, and all kinds of SMALL ADVERTISE- 
MENTS are accepled up to 2 P.M. THURSDAY. It ie requested that 
these be sent in, whenever possible, not later than Wednesday. 


ihe Rates fos Subsoription to “ Tum ELSCTBICIAN " are as under :— 


YEAR. HALF“YRAR, QUARTER. 

United Kingdom... 20e. Od. ... 13a. 6d. ... 7s. Od.) Post free, 
Canada e. ose 288. Sd. ... 14s. Gd. ... 78, 6d. > payable 
Postal Union... ... 30s. Od. ... 16s. Od. ... 8e. Od.) in advance 


(This charge includes all the numerous Supplements.) 
New volumes of “ Tum ELECTRICIAN " commence in April and October. 
Vols. I. to LXXII. can now be supplied. Price on application. 


“THE ELECTRICIAN” SERIES OF 
STANDARD ELECTRICAL BOOKS 


ean be obtained of all Booksellers at Home, in the Colonies, and Abroad. 


“THe ELECTRICIAN” ErgcTRICAL TRApES DimgcroRY AND HANDBOOK. Published 
annually in February, corrected to mid-February. Established 1882. A very 
valuable advertising medium, covering the entire Industry. Subscription price 
(which is received im advance up to Jan. 3lst in each year for the next following 
edition) 10s, 6d. nett, postage (U.K.) 9d. extra. Price, after Jan. 3Íst,15s. nett, postage 
(U.K.) 9d. extra. Postage of all copies to Continent of Europe, 1s. 8d. 9 Canada and 
India, 2s. Australasia and South Africa, 3s. J United States of America and other 
Countries, 2s, 60. New (1914) Edition now Ready. 

WIRELESS TELEGRAPHY AND TELEPHONY. Handbook of Formula, Data and Informa- 
tion. By W. H. Eccles, D.Sc. Jn Preparation. 

THEORY OF THE SUBMARINE TELEGRAPH CaBL&. By H. W. Malcolm, D.Sc Zn pre- 
paration. ; 

Ecectric SWITCH AND CONTROLLING GEAR. By Dr. C. C. Garrard. Jn preparation. 

THe MECHANICAL DESIGN AND CONSTRUCTION OF GRNBRATORS. By R. Livingstone. 
9s. nett, post free 9s. 4d. Now Ready. 

Tug PRINCIPLES OF AUTOMATIC TELEPHONY. By W. Atkins. 2s. nett, post free 2s. 2d. 
ELEMENTARY THEORY OF ALTERNATE-CURRENT WonkiNO. By Cart. G. L. Hall, R.E. 
3s. 6d. nett. : 
ELECTROMAGNETIC THEORY. By Oliver Heaviside. Vol. I. Price 12s. 6d. Vol. II. 

Price 12s. 6d. Vol. III. 21s. nett. 

Srupigs iN LIGHT Propuction. By R. A. Houstoun, M.A., D.Sc., Ph.D. Se. nett. 

Common BATTERY TELEPHONY SIMPLIFIED. By W. Atkins. 3s. nett, postage 3d. New 
and enlarged Edition. 

ELECTRICAL ENGINEERING FOR MECHANICAL AND MINING ENGINEERS. By H. J. S. 
Heather, M.I.E.E. 9s. nett. 

ELECTRIC CRANES: THEIR DESIGN, CONSTRUCTION AND APPLICATION, By H. H. 
Broughton, M.I.E.E. Price 25s. nett, postage 9d. (abroad, 1s. 8d.) 

ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS. By J. Elton Young. Price 10s. 6d. 
nett, post free 11s. 

Stupents’ GUIDE To SUBMARINE CaBLE TEsTING. By H. K. C. Fisher and J. C. H. 
Darby. Price 7s. 6d. net. . 

Amateur WIRELESS TELEGRAPH Desicns. By '' Alfrec." New and enlarged Edition, 
Very fully illustrated. Price 2s. 6d. nett, postage 2d. 

ELECTRIC SWITCH AND CONTROLLING Gear. By Dr. C. C. Garrard. In preparation. 

Tug MECHANICAL DESIGN AND CONSTRUCTION OF CoMMUTATORS. By R, Livingstone. 


Price 6s. nett. 

MAGNETIC INDUCTION IN IRON AND OTHER METALS. By Sir J. A. Ewing, F.R.S. 
Price 10s. 6d. 

Practica, Notes FOR ELECTRICAL STUDENTS. By A. E. Kennelly & H. D. Wilkinson. 
Price 6s. 6d 


A Pocket Book or ELECTRICAL ENGINEERING FORMULAE. By W. Geipel and H. M. 
Kilgour. Price 7s. 6d. nett. 
SIGNALLING Across SPACE WITHOUT Wires: THE WORK OF HERTZ AND His Succes- 
sors. With Chapteron Tuning. By Sir O. J. Lodge. Price 5s. nett. 
Tug Art or ELECTROLYTIC SEPARATION OF METALS. By Dr. G. Gore. Price 10s. 6d 
ELgcrRo-CHEMIsTRY. By Dr. George Gore. Price 2s. nett. 
BEGINNER'S MANUAL OF SUBMARINE CABLE TESTING AND WORKING. By G. M. Baines. 
Price 7s. 6d. nett 
CARBON MAKING FOR ALL ELECTRICAL Purposes. By Francis Jehl. Price 10s. 6d. 
* THE ELECTRICIAN " HANDY WIRE TABLES FOR THE Pocket. By P. B. Down, Wh.Ex, 
A.M.L.Mech.E. Price 2s. 6d. nett. , 
Tug MANUFACTURE OF ELECTRIC LIGHT CARBONS. Price Is. 6d. 
THE STEAM-ENGINE INDICATOR AND INDICATOR DiAGRAMS. Edited by W. Worby 
Beaumont, M.I.C.E., M.IL.M.E., &c. Price 6s. nett. 
ArtkgN's MANUAL OF THE TELEPHONE. By W. Aitken, M.LE.E. Price 18s. nett 
postage 6d. (abroad e 4d.) ee oe R Dk Ban , 
MAINS AND DISTRIBUTI : i ck, B.Sc., and F. 
r M inst. C. E- PC 10s. 6d. ges pes tae oa. (abroad, Is) F. Fernle 
's PockgT Book AND ELECTRICAL CONTRACTOR'S HANDBOOK, 
lara s te and W. E. nM Price 5s. pi K. Compiled by 
NE's DIAGRAM FOR THE EASY CALCULATION OF SHAFT AND B 
PIC Livingstone. 2s. 6d. nett. By post in tube, 2s. 10d. EAM DEFLECTIONS, 
ELECTRIC TRACTION ON RAILWAYS. By Philip Dawson, M.I.C.E , M.LE.E., &c. Hand- 
someiy bound ; fully illustrated. Price 25s. nett. postage 6d. U.K. (abroad, 1/6) 
ALTERNATING-CURRENT Motors. By Dr. Rudolf Goldschmidt. Price 6s. 6d.' . 


SUBMARINE CABLB LAYING AND REPAIRING. By H. D. Wilkinson. M.I.E.E. 156. nett. 


Further portions of this listof '* TH& ELBCTRICIAN " SBRIES of BOOKS appear each week. 


ELECTRICITY SUPPLY TABLES AND DATA, 

This valuable set of com Tables and Engineering Data relating 
to Electricity Supply, te Electric Power (with Maps of Areas), and te 
Electric Traction on Railways and Tramways in the United Kingdom, the 
Colonies, and some places abroad, giving details to Jan., 1914, can new 
be obtained completo in handy book form, price 6s. 6d. post free. A com- 


plete Index Is included. 

The above Tables, &c., reproduced in miniature tor the pocket, can alee 
be supplied. Size of miniature book 8j in. by 41 in. Includes Maps ol 
Power Areas. Price 1s. net, postage 2d. extra. Reduction on quantities 


for presentation to Trade Customers, &c. 
A SMALL USEFUL POCKET LENS 18 AVAILABLE, PRICE 94. RET. 


NOW READY. 


Vol. LXXII. of “ Tam Exzorriciray.” Bound in Publisher's covers, 
Price 17s. 6d. Postage U.K. 1s. extsa, absoad 2s. 6d. 
Cases for binding Vol. LXXII.. price 2s. : post free, 2s. 3d. 


SPECIAL NOTICE. 


In order that we may be able to supply the newspaper trade effectively 
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THE BRITISH ASSOCIATION. 


The meeting of the British Association this vear is not 
only unusual in that it has been held in Austraiia, but also 
that it has been held just at a time when a most unpre- 
cedented conflict is convulsing all Europe. It will strike 
the reader as being a little odd, possibly, that the address 
of the President, Prof. W. Bateson, F.R.S., refers to the 
wonderful advances in science and engineering which have 
enabled the present meeting to be held so far from London, 
but makes no reference to the similar efforts which have 
rendered possible the remarkable present-day weapons of 
offence and defence that are now being put to the test of 
actual warfare. It must be remembered, however, that 
these addresses were written some little time in advanee, 
and the present crisis has come so rapidly that no indication 
of it appears in the address as printed. 

The address cf Prof. BaTEzoN deals entirely with a sub- 
ject which is foreign to Tae ELECTRICIAN, though one of 
extreme interest, namely, the subject of Heredity. We 
cannot, therefore, do more than mention this particular part 
of the programme. The address of Prof. E. G. COKER to 
Section G deals particularly with stresses and strains in 
engineering construction, as exemplified by means ot trans 
parent, models and polarised light, according to the method 
with which Prof. Coker has been identified for some 
time. The subject has already been referred to more than 
once in our columns. It js capable of giving much userul 
information, but is not of direct electrical interest, and we 
must therefore be content with a passing reference to this 
particular address. On the other hand, Prof. F. T. TROUTON, 
in his discourse to Section A, deals with subjects of some 
moment to the physicist and physical chemist. Our readers 
will find an abstract of this address elsewhere in our present 
issue. Prof. Trouron discusses the little understood sub- 
ject of adsorption and to some extent the cognate question 
of osmosis. 

As was to be expected, the programme of the present 
meeting showed evidence of much local colour. more par 
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ticularly in dealing with geology, zoology, geography, 
economic science and statistics, anthropology, botany and 
The proceedings of Section A were, perhaps, 
That ever fruitful field for dis- 
cussion, the Structure of Atoms and Molecules, provided 
common ground for a joint meeting of physicists and 
On the other hand, the very practical (and at 
the same time theoretical) subject of Radiotelegraphy was 
the reason for a joint meeting between Sections A and G, 
Radio- 


activitv was still able to provide some items for this Section 


agriculture. 
more abstract than usual. 


chemists. 


the discussion being opened by Sir OLIVER LODGE. 


to discuss. 


The programme of Section G included a few Papers 
(though not so many as usual) of immediate interest to 
electrical engineers. These will be given, in full or in 
abstract, in our columns, but, for obvious reasons, we cannot 
give our usual account of the discussions in our present issue. 
We hope, however, to give some account of what took place 


at a later date. 


A few years ago, we believe, the idea was put forward that 
the British Association was no longer playing its ancient 
role for the '* Advancement of Science," and that such efforts 
were no longer required. We do not think this view can 
be supported. The ever-increasing fields of investigation 
still enable the Association to carry out useful work. An 
instance of this fact is th» Committee on Radiotelegraphic 
Investigations, whose work has unfortunately suffered 
The work undertaken by this 
Committee consists largely in the collection and analysis of 
dailv statistics, and the interim report shows that a great 


seriously through the war. 


deal has been already done to secure efficient co-operation 
of both professional and amateur observers. A systematic 
analvsis of such records should lead to the elucidation of some 
ot the problems involved in radiotelegraphic transmission, 
and so long as the British. Association is concerned with 
work of this kind we need not fear for its vitality. 


THE STARTING CURRENT OF HALF-WATT LAMPS. 


BY A. J. MAKOWER, M.A., AND U. A. OSCHWAZLD, B.A. 


_ Itisa well-known fact that metal filament lamps take a large 
initial current when they are switched on, and oscillograms of 
the starting currents have been published on several occasions. 
It has occurred to us to investigate the starting currents of 
half-watt lamps, and for this purpose we chose a 1,500-watt 
100-volt and a 500-watt 100-volt lamp made by the General 
Electric Co. 

The resistances of these lamps measured cold were 0-5 ohm 
and 1-8 ohms, which would give maximum possible initial 
currents of 13-3 and 11-1 times the respective normal currents. 
The actual maximum values of the currents obtained when 
switching on are given below, and they will be seen to be about 
10 per cent. of these values. 

The oscillograms for the starting currents of the two lamps 
shown in Figs. 1 and 2 were obtained photographically by a 
Blondel oscillograph driven by a special gearing to reduce the 
speed, so as to get the whole starting period recorded on a plate. 
The maximum currents recorded in these figures will be seen 
to be 110 and 37-5 amperes, or 9-3 and 7:5 times the normal 
currents of the lamps. 

These figures are somewhat in excess of the values pub- 
lished for the older types of metal filament lamps, but the main 
difference in the behaviour of the half-watt lamps lies in the 
length of time required for the current to reach its steady value. 


This time appears to be about 0-3 and 0-2 second respectively 
for the two lamps under test, the length of time taken for the 
current to settle down being so much in excess of the time 
taken for the ordinary metal filament lamp with exhausted 
bulb that circuit-breakers are more liable to operate when 
switching on, and to make the switching on certain the setting 
of the circuit-breakers must be much higher. 

In order to test this a circuit-breaker with adjustable time 
limit was set so as just to operate when switching on the 1,500- 
watt lamp, and tests were made to determine the loads that 
would just operate the breaker with the same setting (1.) with. 
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- Lamp. 


a load that would give a steady current when switching on, and 
(i1.) with a load of ordinary metal filament lamps. It was 
found that with the setting that would just operate with the 
15-ampere half-watt lamp it took a steady current of 90 
amperes, continuing for about 12 seconds, or a load of metal 
filament lamps having a steady value of 38 amperes, to just 
cause the breaker to operate. 

Thus it appears that, comparing the adjustment of the 
circuit-breaker for both the types of metal filament lamps with 
the steady current adjustment, the circuit-breaker has to be 
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Fig. 2.—STARTING CURRENT 500-watr 100-VOLT HALF-WATT OSRAM 
LAMP. 


set with the exhausted lamps for a current equal to 2-4 times | 
the steady load, and with the half-watt lamps for a current equal 
to six times the steady load. 

This fact has some importance in the design of protective 
gear for circuits supplying a load of half-watt lamps, and will 
necessitate the introduction of circuit-breakers with a specially 
long time-lag in their operation. 


Postponement of the Chicago, Milwaukee & St. Paul 
Railway Electrification.—1t is stated by the " Mining and 
Engineering World " that the electrification of the Chicago, 
Milwaukee and St. Paul Railway, through the Rockv Mountain 
territory, has been indefinitely postponed through labour 
troubles. 
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SERVICE CONTINUITY IN EARTHED TRANSMISSION 
SYSTEMS.* 


BY MAX H. COLLBOHM. 


The question of preference between an earthed and an unearthed 
‘system for high-voltage transmission has come into prominence 
recently, and a few notes descriptive of some new methods tried in 
actual practice may be of interest. Dr. C. P. Steinmetzt has cautioned 
against earthing a transformer neutral in systems operating a few 
feeders only, such as obtain in long-distance transmission, and has 
advocated that such systems be insulated. In the spring of 1911 the 
writer designed a transmission plant for operation with an earthed 
neutral wherein the disadvantages inherent in an ordinary earthed 
system, as mentioned by Dr. Steinmetz, have been anticipated and 
means devised to overcome them, thus obtaining all the good 
features of the earthed system and none of the bad ones. The 
disadvantages of an earthed system, the methods worked out to over- 
-come them, and the results obtained in actual operation will be dis- 
‘cussed in the following. 


Service Interruption by Earth on Line.—Dead earthing of the neutral 
will automatically open a line switch in case of an earth on the line. 
Earthing through a resistor will also open the line switch under such 
conditions either automatically by the combination of load current 
.and earth current actuating the relays, or by the operator after the 
limit of the heat capacity of the earth rheostat has been reached. 

‘To prevent the line switch from opening automatically the scheme 
shown in Fig. I was developed. It consists of a series transformer in 
-the earth connection of the earthing rheostat the secondary of which 
is connected to an instantaneous overload circuit-opening type relay 
having its contacts inserted in the tripping circuit, between the main 
relays of the line switch and the tripping coil of this line switch. The 
idea of this scheme is to open the tripping circuit by the instantaneous 
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permits the operator to cut out the line in trouble without service 
interruption in the following way: If an earth occurs, the operator 
will trip one of the line switches (of a duplicate line), and if the 
trouble should be on the line controlled by that switch the reverse- 
power relays at the sub-stations will open the line from the other end, 
If, however, the earth is on the other line (the bell continuing to ring), 
the operator will then again close the first switch and trip the other, 
which will clear the line in the manner just mentioned without 
service interruption. For greater reliability the reverse-power 
relays at the sub-stations may be installed in duplicate. If an earth 
occurs on a single line and does not burn itself free within the allow- 
able heating period of the rheostat, the line conductor in trouble 
should be earthed over an oil switch and the transformer neutral 
opened. Repairs could then be made on this earthed conductor and 


the same placed in normal operation again without service interrup- 
tion. 


Unreliability of Earthing Rheostat.—It is extremely difficult to 
design a self-contained rheostat that will withstand the high voltage 
of a high-tension transmission system and offer at the same time 
more than a low factor of safety against flash-over. This difficulty 
has been overcome by building the rheostat in five separate sections 
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‘shunted by a small electrolytic cell and a high-frequency condenser 
arrester placed on the low-tension ’bus bars in addition to the usual 
electrolytic arresters and choke coils on the outgoing lines. The 
transmission line, which is in duplicate (40 miles, 66,000 volts), is 
equipped over the entire distance with two copper-clad earth wires 
of No. 2 B. & S. gauge arranged 10 ft. above the main circuit wires and 
earthed at every tower by special earth plates attached to the tower 


With the above-mentioned equipment high.tension service was 
maintained during the lightning season of 1913 with a record of 
disturbances from lightning as given in the accompanying table, 
which has been compiled from the station log sheets. On an 
examination of the tabulated figures it will be seen to be evident 
that during 19 lightning storms, each lasting over three hours on the 
‘average, there were only four service interruptions, each of one 
second duration only, which means practically no interruption at all. 
À most significant fact is the complete absence of insulator failures, 
especially in a territory which has become notorious for the severity 


ELECTRICITY THE FUTURE POWER FOR STEERING 
VESSELS.* 


BY H. L. HIBBARD. 


Summary.—The disadvantages of steam steering that are overcome by 
the adoption of electric steering are discussed. The author then deals 
with the history of electric steering, describing the various systems, 
including that on the U.S.A. battleship “ Texas." The calculations used 
in the design of this installation are given. 


The marine field has probably been one of the most backward in 
the adoption and development of electrical apparatus owing in part, 
to natural causes, such as high first cost of electrical over steam 
machinery, the long familiarity aboard ship with steam machinery, 
and ef the somewhat higher order of care and inspection required 
for electrical apparatus; but in the main we believe it has been due 
to the traditional conservatism of the seafaring man and his 
reluctance to try something new. The most conspicuous exception 
to this, however, has been the American navy, which is not only a 
larger user of electrical machinery than the merchant marine, but 
also leads the navies of the world in this respect. During the last 
few years, however, considerable attention has been given to the 
development of electricity on board ship, and to many of the auxiliaries 
we have seen its application, as well as to the electric propulsion of 
ships, which is now also being given careful consideration. One of 
the auxiliaries of the greatest importance to the operation of the ship 
and which also involves some of the most interesting engineering 
problems, to which electric power and control is now being applied, 
is the electric steering gear. In line with our previous statement, 
however, the greatest use of electricity for this purpose has been in 
the Navy, and, therefore, our future statements will refer in a large 
measure to naval installations of electric steering gears. 

Notwithstanding the general popularity of the steam drive and the 
excellent service which it has performed for years on thousands of 
vessels, there are certain disadvantages which are inherent in the 
system, some of which are as follows. With the boilers near the 
centre of the ship and with the steering engine usually at the stern 
or in some cases way forward, long and expensive lines of steam 
piping are required, and a careful design for the leads of piping must 
be made in order to clear stowage in store rooms, ammunition or 
other spaces through which they must run. They must be well 
insulated to avoid heavy condensation losses in the steam, as well as 
to reduce as much as possible the rise in the temperature of spaces, 
especially powder magazines on war vessels. Even the weight of the 
piping, lagging, bulkhead fittings, &c., is often a considerable item, 
and in the case of a battleship this will amount to about three tons, 
being equal to about 45 per cent. of the weight of the steering engine 
itself. Considerable steam is wasted due to valve setting, it being 
common practice to set the valves of the steam engine so that even 
when the rudder is at rest a considerable amount of steam is blowing 
through the engine. The steam steering engine usually takes steam 
full stroke and for this and other reasons is an exceedingly in- 
efficient mechanism. The engine must be designed to do the 
maximum work required of it, that is, all parts of the engine must be 
of sufficient size and strength to develop the power required at the 
maximum rudder angle, which is reached but very infrequently in 
ordinary steering. The engine does not lend itself to overloads as 
does an electric motor which point is of the greatest importance and 
will be given special consideration later. The steam engine is 
provided with reciprocating parts which are subject to severe stresses 
when the engine speeds up due to sudden decrease of load on the 
rudder as it is moved back to a central position. These reciprocating 
parts do not produce a uniform torque, as in the case of a rotating 
armature, and they furthermore are the source of considerable 
vibration in the operation of the gear. When in harbours the steam 
engine requires turning over at rather frequent intervals to prevent 
pistons, cylinders, &c., from becoming rusty. The mechanical 
connections from the bridge to the engine valve are a considerable 
source of trouble, and wire rope leads frequently wear out. The 
necessity of running these mechanical connections through com- 
partments and watertight bulkheads is the source of difficulties in the 
construction of the ship, and in the case of wire ropes there must be 
continual care exercised to keep the tubes through which they pass 
filled with grease, reducing the friction wear toa minimum. If these 
mechanical parts are not kept in excellent condition the friction 
causes the steering wheel to be operated with considerable effort, and 
breakage of these parts has not been an uncommon occurrence. 

With the electric gear it is not only possible to overcome, at least 
in & great measure, the disadvantages enumerated above for the 


* Abstract of Paper read before the American Institution of Electrical 
Engineers. 
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The subject of electric steering gears has been given some attention 
by engineers for the past 15 or 20 years, but within recent years onl 
has the matter been given sufficient attention or the eieciricul 
apparatus developed to such a point as to permit of successful 
results being attained. Several electric steering gears of different 
types have been tried in forcign navies, but it is not known whether 
any of them have proved completely satisfactory. The main feature 
in the electric steering gear has become one of control, and too much 
emphasis cannot be laid on this point. This problem of control has 
been attacked by several radically different schemes, the principal 
ones being outlined below. Direct current is used universally on 
board ship, with pressures varying from 80 to 220 volts; the present 
standard in the American navy is 125 volts with many of the older 
ships provided with 80-volt equipments, while in the German navy 
the voltage is 220, and the same is now being considered by the U.S. 
naval authorities and has recently been adopted on one of the latest 
battleships as a trial experiment. One of the earliest electric steering 
gear systems considered in this country was known as the Van Duzer- 
Mason system, patented about 1893. This system contemplated the 
use of à motor direct connected to the rudder mechanism and its 
operation controlled by a simple form of controlling device operated 
on the follow-up system, but so arranged as to follow up only & 
limited number of definite angles of rudder travel and produced, 
therefore, & very coarse control It is not known on what vessels 
this scheme may have ever been tried. Several ids p 
the use of magnetic clutches between the motor and E : pi - eod : 
differentially controlled mechanisms have been tried, 
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payments should be made unless the gear proved itself satisfactory i 
service and in the event of its failure was to be removed bu 
contractor at his expense. The contract further required the a 
of the motor to be similar to that of the steam engine, i.e., the follo 
up system must be employed, and to accomplish this a small follow. 
up drum controller was provided in the steering engine room and 
operated differentially by the ship's tiller rope from the wheel on th 
bridge and the motor driving shaft. The preliminary trials of this 
arrangement of gear were quite successful, and it was suggested th i 
a non-follow-up type of control would be much ae d e 
to operate. After considerable persuasion permission dto 
install on the brid j i kie nee 
ge a small reversing switch controll i 
the main controll i A 
ntroller through four small wires and thus entirel 
cutting out of the operation the steering wheel and the tiller ro : 
connections. After about a month's trial of this system of unl 
the first report to the Department states in effect that the quarter 
master and helmsmen learned to steer by this new method in about 
d ia gd much preferred it to the old wheel control. 
ring by the non-follow-up syste i 
e in alon, p system on this vessel, therefore, became 
Although the reports from the ‘‘ Des Moines ” were of a satisfactory 
nature, the Navy Department was still naturally doubtful about the 
use of electric steering equipments, especially as regards the elimins- 
tion of the follow-up principle. It was decided, therefore, to install 
such a gear as this on the scout cruiser '' Chester " to be operated only 
by the non-follow-up system, and remove the steam gear entirely in 
order that confirming opinions might be obtained of abandoning the 
time-honoured follow-up control and of steering naval vessels by 
electricity. Contract was, therefore, placed for the installation of a 
similar equipment of 75 H.P. on the " Chester " as against the " Des 
Moines’ " 40 n. P. equipment, and this installation was completed the 
early part of 1912, about 2j years after the first installation had been 
made on the * Des Moines." Since this time installations of the 
same type of gear of 150 H.P. capacity have been made on the battle- 
ships " New York" and ‘ Texas." Other installations of electric 
steering gears have recently been effected by another manufacturer 
on the Argentine battleships “ Rivadavia " and " Moreno," which 
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in either direction without interfering with the return motion after 
the steering stand is reversed. In connection with this system, the 
same criticism may be offered as regards size, weight and power 
required to operate the motor gencrator, as was mentioned in case af 
the Pfatischer system. . 

The electric installation on the “ Texas" and “ New York” (and 
with few minor differences that of the ** Des Moines ” and ** Chester,” 
later transferred to the *' Mississippi," were exactly the same except 
as to reduction in horse- power) includes the electric motor with disc 
brake installed in the steering motor compartn:cent as illustrated in 
Fig. 1, the main automatic controller ar.d resistance near the motor, 
cond in the compartment where the screw gear is located a limit 
switch; master controllers or stccring stands arc furnished, one on 
the bridge, one in the ccnning tower, onc in the central control 
ttation and onc in the eteering gear room. "The steering stand 
ccntains within 2 reversing switch for governing the main contactor 


centroller in the mctor recm. The reversing switch is cperated by | 


the lever shown, and closes the circuit to the contactors of the auto- 

natic controller through several contact fingers. A latching device 
rctains the lever in the centre positicn, the pressure of the hand on 
tcp cf the lever releases the latch while a centreing spring ects to 
rcturn the lever to the “ off " position, end should the hand be re- 
moved frem the lever in a running position it will immediately restore 


techf to the central point when the mctor will Ec instantly stopped. 


The stand is so arrangcd that a small movement of the lever causes 
the motor to start and run et a slow speed, and further relatively 
large movemcnts cauce the motor to accelerate at ence to full specd. 
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breakers and fuses, whose blowing would be very dangerous to the 
operation of such a system, is obviated. The electrically-operated 
switches not only provide cffective mcans for commutating the motor 
circuits, but they permit the running of wires of a very small section 
to the steering stations, and as these small pilot wires can all be 
carried in onc lcad and conduit, this feature is of the utmost impor- 
tance. mE 

A combined motor and dise brake is used in^this installation. 
The motor is rated at 150 m.r., 250 revs. per min. at 120 volts. 
The motor is especially designed with overload capacity, to operete 
the rudder under severe conditions, taking gare of the power 
required to operate under the infrequent conditions\of rudder at 
extreme angles with vessels going ahead and backing at full speed. 
The windings of the motor, about 50 per cent. series and 50 per cent. 
shunt, give variable specd and torque characteristics and take advan- 
tege of the variation in load from centre to hard-over positions giving 
a quick response to the rudder cspecially in the centzal angles and 
heavy torques at the extreme angles, and permitting the installation 
of an cquipment smaller in rated horse-power than would otherwisc 
be required, especially as compared to a steam engine, which point 
has been previously brought out. The motor is capable of carrying 
100 per cent, overlcad for short periods of five minutes or more. 
This installation was made as an auxiliary to the steam gear and thc 
requirements for the operation of the rudder were 20 deg. right to 
20 deg. left in 20 seconds, as against 35 deg. right to left in 20 seconds 
for the stcam engine, end naturally resulting in a smaller equipment 
than if full duty was required. In the case of a later battleship, the 
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Throwing the lever in the reverse direction reverses the rudder motor, 
80 that it is simply necessary to throw the lever to right or left 
&ccording to direction in which it is desired to move the vesscl. 
About 60 deg. movement of the operating lever in either direction 
gives full control including starting, stopping, slow and fast speeds 
end reverse, which feature commends itself to the helmsman espe- 
cially as quick work is frequently required in manceuvring the vessel. 
All metal parts of the steering stand are brass and no magnetic 
interferences are occasioncd by installing it ncar compasses. As no 
follow-up control is involved the rudder will kcep on moving as long 
as the operating lever is held in the running position and is stopped by 
the spring return of the lever to the central point which in the possible 
case of casualty to the helmsman would prove advantageous. Should 
the rudder for any reason, however, fail to stop before the limits of 
travel are reached a limit switch is provided to prevent the jamming 
of the gear at the hardover positions. For this type of control the 
position of the rudder is at any instant determined by reference to the 
helm angle indicator always adjacent to the steering stand. The 
main control panel provides contactors for the reversal of the arma- 
ture, for cutting out resistance and accelerating the same, for operat- 
ing at slow speed and for dynamic braking in the off position. An 
overload device is provided also which in the event of jamming the 
gear or other extreme overloads automatically limits the current on 
the motor to a safe value and by its use the necessity of oireuit- 


electric gear is required to operate the rudder at the same time as the 
stcam engine, and this system has, therefore, been provided for that 
vessel of 300 H.P. capacity dividing the same between two motors of 
150 H.P. each. 

The calculation of horse-power for the above installation is given 
in the following : When a vessel is under way and thc rudder is at 
some angle with reference to the kecl line of the ship, the water im- 
pinging on the rudder surface undergoes a change in momentum, the 
result of which is dynamic pressure against the rudder and twisting 
moment about the rudder stock. The centre of application of this 
presssure on the rudder, which varies with each angle, may be found 
by the use of some empirical formulas. An empirical formula is 
required as the lines of action of the various streams of water are in 
different directions at various parts of the rudder due to the shape of 
the vessel's stern, the influence of friction against the hull, the action 
of the propellers, &c. In navy work Joessel's formula is principally 
used, in which :— l 


d=distance of centre of pressure from forward cdge of redder. 
b= breadth of rudder. 
a— angle made by plane of rudder with line of moticn 

then TI _d= 0:1955 + 0-3056 sin a. 


The twisting moment about the rudder stock is, cf course, the 
product of the total resultant pressure on the rudder arca, and the 
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distance d of the point of application of the pressure from the certze | been large buyers of German made carbons. Under the now 


of the stock. 
Let P= total pressure on the rudder in pouncs; 
V speed of ship in knot s. 
À — area of rudder in square fect. 
b — horizontal length of rudder plane. 
d — distance of centre of pressure from leading ead of rudder. 
a = angle of rudder with fore and aft p'ane. | : 
P=4.6K AV? x —————-, 
0-39 + 0-61 sin a 
Usually 35 deg. is the maximum helm angle in which case 


Then 


P=3-57KAV?. d= 0-370. 
Yor battleships and cruisers K varies from.......... 0-60 to 0-75 
For gunboats and small slow vessels of 900 tons and 
up K varies from (ucro tace euet ES 0-55 to 0-65 


For torpedo boats and destroyers K varies from ... 0:45 to 0:55 
Theoretically the pressure P will increcse to con engle of 45 deg.. 
but ordinerily 35 deg. to 40 deg. is the moximum angle of rudder 


Sreed and Torque, per cent. 


40 80 1:0 
Load per cei. 


Fic. 2.—CarcuLATED CURVES For ELECTRIC STEERING GEAR FOR 
U.5.5. Texas, 
R 
tlrow. The equipment must be of sufficient size so that when the 
rudder is near the hard-over position sufficient power is available for 
it: operation, and this point is, therefore, of chief importance in 
design and rating of the motor. The pressure P and the centre dis- 
tances d are determined from the above formulas for a number of 
rudder angles, ranging from centre to hard-over position and the 
twisting moment in foot- pounds torque for each angle obtained as the 
product of the two. After obtaining the twisting moment on the 
rudder the turning moment at the prime mover is to be ascertained 
by taking into account the gearing and friction losses end the angu- 
larity of the connecting links in the case of a screw gear. The calcu- 
lated, or actual curves, if available, of the compound motor which it 
is desired to use, are then set down, as illustrated in Fig. 2, in the 
form of percentage speed and load curves, it here being of the greatest 
importance to select the characteristics of the motor in such a way as 
to take the greatest advantage of increasing torque with increase in 
rudder load. 
(To be concluded.) 
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ARC LAMP CARBONS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sig: As it is impossible for us to explain thie position in the 
arc lamp carbon jndustry individually to a)l inquirers and 
users, we should be glad of the hospitality of your columns for 
this purpose. . . B 

Our carbon factory is the ouly one m Great Britain, and 
approximately nine-tenths of the carbons used in thi; country 
have been imported from factories in Germany, Austria and 
France, which for some time to come cannot send supplies. A 
small percentage of the imported carbons came from small 
Swiss and Spanish works, which can do little to relieve the 
present. situation. The factories in the United States will be 
called upon to deal with the large American demand hitherto 
supplied by Germany. The Britith Dominions have also 


prevailing cireumstances we have not been surprised during the 
past three weeks to receive enormous demands for carbons for 
both immediate and forward delivery. In less than a week we 
could have sold our output a year ahead. A few of these 
inquiries came from old customers; the majority from large 
users such as railway companies and municipalities, who have 
consistently refused us their support in the past, on account of 
the cheaper prices of German and Austrian carbons. For 12 
yeara we have constantly endeavoured to educate users to 
support the only English carbon works with a small portion 
of their requirements, but without practical results. 

When the works were started 12 years ago prices for carbons 
were about double those recently prevalent in this country. 
Persistent price cutting on the part of our competitors at once 
made the factory unremunerative. In spite of this, we have 
kept the works running, because we foresaw possible disaster 
if this country had not at least one source of home supplv. 
This policy has involved our company in a loss amounting to 
over £70,000, which has naturally not encouraged us to increase 
the factory to a size capable of supplying a reasonable share of 
the English demand. 

We are, therefore, now faced with a demand some ten times 
as great as we can satisfy. After serious consideration we have 
decided to act as follows: (1) We shall supply all naval and 
military demands. (2) We have raised prices, not merely toa 
remunerative level, but sufficiently to prevent buying by those 
who are not in absolute need. It is possible for many of the 
largest users to replace temporarily their arc lamps by other 
forms of lighting such as metal filament lamps, and those who 
can should do this. (3) We shall dispose of our present stock 
of carbons of all kinds as above, but as far as manufacture ts 
concerned we shall turn out as few types and sizes as possible m 
order to obtain the maximum output from the existing works. 
By reducing the number of sizes our output can be materially 
increased, as the machinery can be utilised to the best 
advantage. We are confining our manufacture principally 
tu those types of are lamps which in our opinion cannot easily 
be replaced. We propose to make carbons for magazine flame 
lamps—as there are many thousands of such lamps in use of 
two or three well known makes using the same sizes of carbons. 
Subject to possible Government requirements, our output of 
these magazine carbons should be sufficient to meet all demands. 
These carbons are 9 mm., 8 mm. and 7 mm. in diameter in 15 m. 
and 12 in. lengths. Similar carbons with the addition of 10 mm. 
diameter—if provided with metal cores—can be used in these 
lengths in practically all converging carbon flame lamps. We 
shall manufacture a certain quantity of 11 mm. and 13 mm. 
enclosed lamp carbons in 12 in. and 10 in. lengths, as enclosed 
lamps are used for certain purposes for which other sources of 
lighting are not suitable. We propose to make a certain 
quantity of carbons for projection work for cinematograph and 
similar purposes, where the quantities are comparatively small. 
amd where also any other source of light is inadmissible. The 
stoppage of these supplies would paralyse the whole trade and 
cause great distress. 

As the amount of open type carbons which we could by any 
means produce would be a mere tithe of the demand, we shall 
entirely discontinue the manufacture of these for the time 
being. 

We are confident that we are acting in the best interest of 
carbon users and the publie generally, and hope our policy will 
meet with general support. — Individuals will realise that, where 
it is absolutely impossible to satisfy all, we are taking a course 
which enab]es us to satisfy the greatest number in our power.— 
We ure, &c., Tur GENERAL Evectric Co., Lin, 

London, Aug. 26. K. ALwoon, Secretary. 


THE AUDION AS A GENERATOR OF HIGH-FRE- 
QUENCY CURRENTS. 
TO THE EDITOR OF THE ELECTRICIAN, 


Siz : In reference to a communication in your issue of July 
3lst by Dr. A. Meissner, of the Telefunken Company, con- 
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cerning priority in invention of the audion as a generator of 
high-frequency currents, I wish to point out that in my U.S. 
Patent No. 943,969, of Dec. 21, 1909, filed Jan. 29, 1907, are 
disclosed a variety of operative means for generating continuous 
oscillations from a d'rect-current source m combination with 
an " audion " or evacuated vessel containing one hot and two 
cold electrodes. 

Figs. 2 and 5 of that patent illustrates the arrangement that 
Dr. Meissner shows excepting the * kick-back " circuit, which 
I have found is quite unnecessary when the oscillating circuit 
is connected across the two cold electrodes. 

By such latter circuit I obtain genuine undamped oscillations 
from an audion and not the self-interrupting currents of the 
Meissner arrangement, which currents are smoothed out in the 
flywheel circuit 1 of his diagram. 

Claim 6 of my early patent covers “ the combination with a 
source of electrical energy and a circuit containing a condenser 
of a discharger comprising an evacuate vessel, two electrodes 
sealed therein, and means for maintaining a condition of tonic 
conductivity between said electrodes." 

The circuit arrangement I have found by far the best is quite 
unlike that shown by Dr. Meissner. As [ have stated no trigger 
action by a " kick-back ” circuit is needed. With an audion 
only 23 in. in diameter I have generated 30 watts high-fre- 
quency energy. 

It should be pointed out that in all these recent imitations 
or duplications of the audion as a sensitive detector, amplifier, 
oscillating detector ("ultraudion "), or oscillation generator 
(call them gas relays, electro-relays, or what you will please). the 
one vitally essential element, the sine qua non, is alwavs that 
second cold electrode, the * grid electrode of my 1907 Patent 
application, No. 879,532. 

This fact, indeed, will serve, I believe, as sufficient answer to 
the recent communication in your columns by Herr Reisz, 
auent priority in the audion amplifier.—1 aim, &c., 

New York, Aug. 14. Dr. Lee pe FOREST. 


THE CITY AND GUILDS EXAMINATIONS IN WIRING. 
TO THE EDITOR OF TIIE ELECTRICIAN. 


SIR: The City and Guilds Institute have done much to 
improve the examinations in electric wireman's work, as last 
fession’s Papers prove, but there is ample scope for bringing 
the syllabus more into line with the requirements of this branch 
of the profession. In view of this fact 1 would suggest that 
domestic and intercommunication telephones should be in- 
cluded, as most contractors have to tackle telephone installa- 
tions at different times and they expect their wiremen to be 
ableztocdnstal euch apparatus, to locate faults and, if possible, 
to remedy same. ‘The practical classes would help the men 
considerably, and the class-room could be utilised to explain 
necessary details as regards principles of construction, fault- 
localising, testing, &c. 

There i8 one other point I should like to raise, and that is the 
question of title. The word " wireman " as applied does not, 
i my opinion, do justice to the skilled artisan who is entrusted 
with the numerous details encountered in present-day elec- 
trical installation work. The definition is too harrow, espe- 
cially Where the individual has succeeded in passing the C. and 

. examinations and obtaining the " Full Technological Certi- 
ficate in Electric Wireman's Work.” 

l suggest that “electrical fitter ” is more appropriate and 
that the subject in the C. and G. prospectus should be entitled 

Electrical Distribution, Fitting and Wiring.” An analysis 
of the final Paper of last session would justify this deseription. 
It would be very interesting to have other readers’ opinions on 
the above.—-] am, &c., 

London, Aug. 24. ll 


ELECTRICAL ENGINEERS AND THE WAR. 
TO THE EDITOR OF THE ELECTRICIAN. 
ide nota in the current issue of THE ELECTRICIAN 
the ian er Styles 1s satisfied to know that he first proposed 
organisation. If he will reflect a little he will 


——À 
SE fume. 


probably come to the conclusion that the I.E.E. scheme must 
have involved considerable labour extending over many days, 
and that probably the idea was suggested some time before 
war was declared. Should these be his conclusions he will be 
spared the notoriety which he does not seek.—I am, &c., 

Aug. 22, A VOLUNTEER. 


THE WAR AND BUSINESS CONTRACTS. : 


In view of the number and commercial importance of the European 
Powers involved in the war, various questions of a technical and legal 
character have been raised in regard to contracts in war time, liability 
for war risks, &c. For the guidance of business houses, a Com- 
mittee of the London Chamber of Commerce has issued the following 
questions, which have been dealt with, together with provisional 
answers ; the answers are not given as legal opinions, but to assist 
members in coming to conclusions in particular cases :— 


(1) War risks under c.i.f. contracts. Who is liable, buyer or seller ?— 
Depends on custom of trade, and on what is a reasonable insurance con- 
tract in the circumstances. Having regard to the usual form of Lloyd's 
policy, the presumption, under ordinary circumstances, is in favour of 
the buyers undertaking the risk. 

(2) What are the limitations in regard to dealing with the subjects of 
alien enemies ?—-There must be no such dealings (except by H. B.M. the 
King's licence), except that, if enemy subjects are allowed by the Govern- 
ment to remain in the territory of Great Britain, or an ally, ordinary con- 
tracts for their daily subsistence and employment are probably permis- 
sible, and contracts in the ordinary way of business, involving no exten- 
sive operations, which might lead to conflicts of national duty, are 
possibly permissible. 

(3) Payments due by British firms to alien enemies. What position 
should be taken by British firms ?—No such payments whatever should be 
made during war, except. possibly in pursuance of contracts as above 
indicated. 

(4) Is the making of contracts with an alien enemy legal ?—No ; ex- 
cept as stated under (2). 

(5) If contracts have been made during peace with alien. enemies, does 
tlie supervening of war make the fulfilment of them an illegal act, or does 
it merely excuse such fulfilment ?—]t suspends performance until peace— 
except when (o) such suspension would be inconsistent with the object 
of the contract ; (5) the continuance of the contract would militate against 
public policy (as in the case of insurance of hostile ships and cargoes 
against capture). In the latter excepted cases the contract is avoided. 
In any case, performance during war is unlawful if it involves any com- 
munication with the enemy. 

(6) If the right to contract or to fulfil contracts is qualified by war, 
does such qualification attach only to national enemies domiciled in the 
enemy country ? or does it extend to all residents, including British, who 
may remain in the enemy country, or enemies residing here ?—In our 
opinion it extends to all, subject to licences and the indulgence extended 
to enemies permitted to remain here or in allied territory (see (2)). 

(7) We know that war has now been declared against Germany, but 
what effect would that have commercially as regards her ally, Austria- 
Hungary, whilst the latter country and this were still nominally at 
peace ?— None ; but imminence of war may justify a refusal to put pro- 
perty at risk. 

(8) Can the attorney of an alien enemy sue to enforce payment in the 
courts during the war, and in point of time what difference does the formal 
declaration of war make ?*—W'e think not. 

(9) In the case where foreign bills held by and payable to the zlien 
enemy are presented through a bank or other agent here in respect of 
payment of a contract legally entered into before a state of war. is it the 
duty of British debtors to pay any bills, and does it make any difference 
if the presenter is only agent for collecting or assignee *—1t is the duty of 
the debtor to withhold payment even, we think, to British agents (see (8)). 

(10) What is the position of a firm having ordered goods from Belgium 
and Germany, who in turn have made contracts to deliver in this country ? 
Is it permissible or possible to cancel all orders executed partly or wholly 
on the ground. that delivery is impossible from the Continent ?—The 
second contracts (to deliver in this country) are quite independent of the 
first mentioned, and stand, unless they can only be performed by trading 
with the enemy. i 

(11) Does a state of war necessarily cancel all contracts over affected 
areas to which communication is impossible *-—S«e (6) as to enemy 
territory. ‘The same applies to territory occupied by the enemy. Mere 
physical difficulty of communication will bring the contracts under the 
principal of the '* Coronation " cases (impossibility of performance). 

(12) What is the position of British firms having contracts with 
Austrian firms for the supply of British goods ? Can they consider con- 
tracts void and dispose of the goods in question to other non-belligerent 
powers ?— See answer ta (5). | 

(13) What is the position of an American firm located in London having 
contracts to purchase German goods through a German house established 
in Manchester ¢ Are contracts void ?—We think that, as German firms 
cannot trade in the United Kingdom without a licence, the question can 
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hardly arise ; 


; but, if it does, such contracts are unenforceable in this 
country. l 


_ 04) What is the position of British owners of goods sent oversea to the 
Continent in enemy vessels meeting with an enemy cruiser ?—Such goods 
are subject to enemy capture, or destruction without compensation. 

(15) What is the position of the British owner of goods sent from over- 
sea to the Continent falling in with British or allied vessels ?—Coods will 
he released on proof of British ownership. They are subject to destruc- 
tion with the ship (if destroyed) without compensation. 

(16) Do ' all risks” insurance policies include war risks ?—Not in 
general commercial contracts, 


EDUCATIONAL NOTES. 


University of London, University College.— The session. begins on 
October 5th. Students desirous of entering the faculty of engincer- 
ing with a view of taking a full degrec or diploma course must have 
parsed the matriculation examination or some other examination 
acceptedinitsstead. There are special courses for students who have 
already undergone a partial training elsewhere, and who may enter 
for a course less than three years. "There are also good facilities for 

post graduate and research work, Particulars may be obtained from 
the secretary, Mr. Walter W. Seton, M.A., Gower-street, W.C. 


University of London, East London College.—At this College 
special facilities are provided for rescarch work in electrical engi- 
ncering. 

‘The courses of instruction prepare for the degrees of the University of 
London, and special facilities are given for research in electrical engineer- 
ing. Calendar from the Assistant Tutor. 

University of Sheffleld.—In the Faculty of Applied Science, which 
comprises the department of engineering, metallurgy and coal 
mining, there are complete courses of instruction extending over 
three years. These courses prepare for the Degree of Bachelor of 
Eneineering (B.Eng.) or the Degree of Bachelor of Metallurgy 
(B.Met.) of the University. The technical laboratory courses com- 
mence on Sept. 21 and the lecture courses on Oct. 7. Prospectus, 
giving further particulars with details, may be obtained from the 
Registrar, Mr. W. M. Gibbons. 


Armstrong College, University of Durham.—At this College there 
are full courses of instruction in mechanical, marine, civil and elec- 
irical engineering, naval architecture, mining, metallurgy, pure 
science, arts and commerce, &c. ‘There are good facilities for ex- 
perimental and research work. The new session commences on 
Sept. 28. Full particulars may be obtained from the secretary, 
Mr. F. H. Pruen, M.A., Armstrong College, Newcastle-on- Tyne. 


Royal Technical College, Glasgow.— The session 1914-15 begins on 
Sept. 23. The diploma of the college is granted in the departments 
of civil, mechanical and electrical enrincering, mining, naval archi- 
tecture, chemistry, metallurzy, building and textile manufacture. 
The diploma course extends over three or four sessions and the 
average fee per session is) £12. 12s. The college is affiliated to the 
University of Glasgow and the degrees of the University in engineer- 
ing are open to its students. Full courses are also provided in the 
schools of navigation and wireless telegraphy. Calendar (by post 
ls. 4d.) and prospectuses (free) from the Director. 


Heriot-Watt College, Edinburgh.—At this College theoretical and 
practical training is provided for mechanical, electrical and mining 
engincers, technical chemists, brewers and distillers. ‘There are 
complete courses of instruction extending over four years for students 
studying for the Fellowship of the Institute of Chemistry. An 
entrance bursary of £25 per annum is offered for competition on 
Sept. 29. Further particulars from the clerk, Mr. Peter Macnaughton, 
S.S.C., Heriot Trust Offices, 20, York-place, Edinburgh. 


Northampton Polytechnic Institute, St. John-street, London, E.C.— 
In the Engineering Day College at this Institute full-day courses in 
the theory and practice of civil, mechanical and electrical engincering 
will commence on Sept. 28th. 

The civil and mechanical engineering courses include specialisation in 
automobile and aeronautical engineering and those in electrical engineer- 
ing include specialisation in radiotelcgraphy. Entrance examination 
on Sept. 23 sud 24. The courses, which extend over four years and 
includ: periods in workshops, prepare for the degree of B.Sc. in Engi- 
neering Qf the University of London. Three entrance scholarships of 
the value of £52 each will be offered for competition in September. 

Full and part time courses in technical optics are also given in specially 
equipped laboratories and lecture rooms. An Aitchison scholarship 
(value £30) will be offered at the entrance examination. 
to fees, &c., can be obtained at the Institute. 

Faraday House Electrical Engineering College.—1n view of the 
larte withdrawal of engineering students from Continental colleses 

and works on account of the war, the Governors of Faraday Hous? 
are willing to offer special arrangements to those who wish to join mM 


Particulars as 
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college. They are prepared to take into consideration, as far as 


possible, the time already spent abroad and to shorten proportionately 
the four years’ course ordinarily required for the diploma. Students 
would complete their practical training in large engincering works and 
powcr stations in the United Kingdom. 


PATENT RECORD. 


—— —* 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEWBURN, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patznt Office the former is given in brackets after the title. 

1913 SPECIFICATIONS. 
16.840 Berry & MARKHAM. Change-over electric switches. 
16,941 Berry & MankHAM. Combined electric switches and plugz. 

A removable plug for electric switches cf the armour-clad type and having stationary 
contacts each arranged within a separate recess in the plug in such a manner that 
they do not project outside the contour of the plug. 

17.038 Ericsson & DAHLSTROM. Telephone systems. (26/7/12.) 

17,417 Siemens & Haske Axt.-Ges. Circuit arrangements for ielephere syctcrs. 
(30/7/12. Addition to 10,685/13.) 

17.480 Lanpis & Gyr Ges. Magnet core for use in Ferraris electricity meters. (31/712) 

17,583 A ae Brown, Boveri ET Cig. Oil high-tension eiectrical switches, 
(19/8/12.) 

17,859 GALLeTT!. Wireless signalling. 

In a transmitter for wireless signalling of the kind in which the energy cmit‘ed into 
space is produced by cyclic discharges of direct currents, the ccmbinatien of a gge 
nalling set or sets of cyclic discharge circuits with a discharge circuit or circuits, me 
fe-ably a set of cyclic discharge circuits adapted to take up the energy during tle 
blank intervals. 


18.907 Siemens Bros. Dynamo Works & KirrrER. Dynamo-electric machirery and 
conductors therefor. 
Dynamo-electric machinery in which the slot windings ecmprice an outer insulated 
tubular working conductor which encloses one or more insulated working cenducter. 
20,230 Sims. Electric lighting and starting of moter road vehicles and other moter 
driven bodies. 
21.193 Doucuty & Gyton. Counterweights for pendant electric light fittings. 
22.458 McGowan. Ear caps for use in telephoning. 
23452 MARKS. (Benjamin Electric Mfg. Co.) Shade-supporting devices. 
26.592 SCHRADER. Electric hand lamps. 


26,646 FERGUSON & JOHNSTONE. Voltage and output regulators for dynamo-electric 


machines. 

26,764 HEMMING. Fittings for electrical conduits and method of manufacturing the sanie, 

- 1914 SPECIFICATIONS. 

2,408 Siemens Bros. Dynamo Works. (Siemens Schuckertwerke Ges.) Arrangements 
for loading electric induction frequency converters. 

4,356 ALLGEMEINE ELEKTRICITATS Ges. Watt-hour indicating magnet motor meter. 
(11/3/13.) 

5.514 Siemens Bros. Dynamo Works & Scuupp. Starters for electric motors. 

6,628 Siemens & Hacske Axt.-Ges. Automatic or semi-automatic telephone installa- 
tions. (18/6/13.) N^ 

7,437 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges.) Apparatus for winding 
laprings. wires or the like, upon ring-shaped coils or other bcdies of similar shape. 

7.685 BoscH (Firm oF). Contacts for electric switches. (21 /2/14.) 

8,711 Sıemens Bros. Dynamo Works. (Siemens Schucke:twerke Ges.) Starting of 
rotary converters. 

8.814 CHAPMAN, Electrically heated instruments. (6/5/13.) 

8.889 SIEMENS Bros. Dynamo Works & Scurr, Motor-starting switches, rhesstats 
and the like. 

0.170 Ficg. Electric incandescent lamps. 

1,309 British WESTINGHOUSE ELECTRIC & Mro. Co. (Westinghouse Electric & Mss. 
Co.) Supports for overhead conductors for electric railways. 


APPLICATIONS FOR PATENTS . 


Note.—The undermentioned Applications (except those marked +) are nol open v 
public inspection until after acceptance of Complete Specifications. T hose marked * art 
open to inspection 12 months after the date attached to them, tf they have not been published 

previously in the ordinary course. Names within parenthesis are those gf communicators 
of inventions. When complete Specification ac:ompanies application an asterisk is afixed. 


July 22, 1914. 
17.345 Henry Witson & Co. & FAirBAIRN. Electric heiters. 
17.355 Heys. (General Acoustic Co., U.S.) Junction board for electric cables." 
17.379 SIEMENS SCHUCKERTWERKE G.m.b.H. Automatic protective devices or cutouts 
for c'ectric circuits. (23/7/13, U.S.)* 
17.391 Coctins & Cotiins. Electrical heating apparatus. 
17.396 LamKin. Gas valves and electric switches. : 
17.399 BLoxaM. (Telepantograph G.m.b.H.. Germany.) Telautographic apparatus. 
17,415 BETULANDER & PALMSREN. Automatic or semi-automatic telephone exchangè 
systems. . 
17,416 Mancont's WIRELESS TELEGRAPH Co. & Rounp. Apparatus for receiving elete 


] 
1 


signals, , 

17,424 Evans. (A.E.G., Germany.) Protecting device for the accessories of electrical 
apparatus.* : 

17.425 Evans. (Elektrochemische Werke G.m.b.H., Germany.) Furnace electrode. 

17,426 Evans. (Elektrochemische Werke G.m.b.H., Germany.) Producing flows in the 
molten masses of electrical furnaces. * 


July 23. 1914. 

17,437 LoNcBoTToM & Farrar. Junctions or connections for electrical conduits atd 
other pipe connections. 

17.446 Conner & RoBiNSsON. Telephone systems. 

17.452 EASTERN TELEGRAPH Co. & Davies. Electric relays. x: 

17,455 VULCAN MASCHINENFABRIKS-AKT.-GES. Cooling electromagnetic friction clutches 
(16:8;13, Austria.)* 

17.465 Storer. Control system for electric motors. (29/7/13, U.S.)* 

17,487 Squier. Receiving system for radiotelegraphy or telephony.* 


f July 24, 1914. 
17,511 Mo E Electrically-operated fastenings for railway carriage doors and the 
Ke 


17.515 Myers & Myers. Connecting electrical conduits to their fittings. 

17.528 HAEFELY. Tubular insulators for high-tension electricity.* 

17,548 SiEMENS-SCHUCKERTWERKE G.m.B.H. Regulating the working of hauling c 
winding machinery. (267/13, Germany.)* «fs 

17,590 Automatic TELEPHONE Mro. Co. & Sperry. Telephone systems. (Divides 
application on 1.97014. Jan. 24.) 

17.593 CaMPBELL. Electrical indicating or signalling apparatus. : 

17,936 abbia BurcHER & Sons, Git, & Lirpotp. Switches for cinematostaph arè 
amps. 

17,597 HrzkLBEEGER & New British EvgR-READY Co. Packing eavelopes 41d casts 
for electric batteries and cells.* 

17,600 BAcHELET. Electromagnetic levitating apparatus. - 

17,002 Roc&srTROH. Controlling devices. (Addition to 4,678/10) 


| 
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BRITISH ADVERTISING. 


“ Advertising is the life blood of trade " has been the 
motto of the publicity expert ever sines the manufacturer 
and trader began to appeal for business by means of dis- 
plaved announcements. The present war has undoubtedly 
oceasioncd a tremendous slump in the advertising business, 
and if the motto holds good then trading will cease for lack 
of the vitalising stream. 


course, to be considered. 


The converse of the motto has, of 
Without the goads to advertise, 
without raw materials to manufacture, without normal 
means of transport, the manufacturer and trader are 
alike deprived of the power to advertise. The meeting of 
publicity men held on Tuesday last at the Cannon-strect 
Hotel, London, convened by Mr. T. RussELLand presided over 
by Mr. H. Gorpon SELFRInGE, was unanimous in the belief 
that many advertisers hav» deliberately employed the 
present occasion to curtail contracts or suspend all pub- 
licity work of every description. Such accusations ar? a 
little difficult to bring hom», and in any case are somewhat 
ungenerous, advertiser must. know his own 
Uniortunately what is retrenchment for 
him is absolute ruin for that very considerable industry of 
newspaper and poster advertising which also supports 2n 
army of printers, pa per and ink makers, and gives employ- 
ment io thousands. Apparently publicity men find them- 
selves “ left," in a crisis like the present, because they have 
not yet succeeded in making their art or industry, or what- 
ever it may be called, a permanent feature of every clas or 
trading. Leaving out of consideration those whose busi- 
a small per- 


because the 
business best. 


nesses are shut down owing to the war, only a 
centage of manufacturers and traders who advertise do so 
consistently and with the definite idea of increasing sales. 
The vast majority employ advertising matter and engage In 
publicity work because they think it Is a fashion of comi- 


merce. They hope for " results," sometimes they only pay 


~~ 


by results, leaving the agent to work up an enthusiasm on 
the part of a prospective buying public for the goods in 
question. With so varicd and uncertain a clientele the 
advertising man is liable to be left high and dry, as many ot 
them now are, when the tide ot trad» go2s out. The lesson 
to bo learned from the present debacle of what w2 may call 
popular advertisers is row becoming clear. It is one which 
should be taken to heart by both the manufacturer who 
advertises and the publicity expert. There must be a closer 
bond of union between both these individuals, and their 
co-operation should be practical and not purely senti- 
mortal Good advertising will always pay, and no manu- 
racturcr should continue to advertise without a specific 
reason for so doing. He should not buy space and fill it 
with the same old copy or block just to be in the swim. His 
display matter should be written to scll the goads, and he 
ought to compel attention to his announcements by doing 
the minimum of circularising ard catalogu^ and pamphlet 
production. He ought to support those of his particular 
trade papers which have grown up with the business and 
fostercd it from its inception, provided always that they 
have remained progr: «sive ard have furthered the interests 
oi the industry in every possibl? wav. The publicity expert 
or advertising manager must, on the other hand, become 
mor? in the nature of a sales expert, and must keep more 
closely in touch with the selling organisation of the concern 
than he has done before. The manufacturer also must 
realise. the need for this association and encourage it in 
every wav. Then when times of stress come the firm will 
be able to sot an example to its friends and rivals by carrying 
on with a minimum of panic and discomfort to other con- 
tributory trades and industries. 
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Improper Use of Power Circuits.—A method of preventing 
the improper use of electric current. which has been devised 
by an Italian engineer, is noted in a recent issue of the “ Engi- 
neer," With the particularly low rates that are now obtainable 
for electric energy for power, heating and cooking purposes, it 
is difficult to prevent consumers using circuits ‘intended for 
power or heating for lighting. This engineer. edvocetes the 
ure of special circuits on which the current is subject to extreme 
fluctuation of voltage at rapidly recurring intervals which 
would make it practicelly impossible to use lamps because of 
the flicker in the light. As the current ts not entirely inter- 
rupted and the normal voltage is almost immediately restored, 
the proper operation of power or heating apparatus is not 
interfered with, and the rightful uve of the circuits for their 
respective purposes Is 2 sured. At the same time. it should be 

noted that this system would be fatel to the use of luminous 
radiators. 


GERMAN AND AUSTRO-HUNGARIAN MACHINERY 
| EXPORTS. 


The Commercial Intelligence Department of the Board of Trade 
have issued a series of memoranda dealing with the principal! exports 
of Germany and Austria-Hungary. The Memorandum on " Elec- 
trical Appliances and Apparatus " gives the value of certain descrip- 
tions of electrical appliances and apparatus exported from Germany 
and Austria-Hungary to all destinations. The figures are only 
approximate and those for Germany are for the vear 1912, but those 
for Austria-Huneary are for 1913. 


Dynamos, electric motora, convert era, transformers, &e., exported from 
rermany were valued (in the year 1912) at £2.521.000, and from Austria- 
Hungary at £62,000, Ready worked armatures, commutators, &e., 
were sent from Germany to the value of €382,000. Storage batteries, 
without celluloid, videanite, &e., £319,000 ; with celluloid, e.. £38,000. 
From Austria-Hungary their talue was only €320. Are and mercury 
vapour lamps from Germany £133,000 ; arc lamp frames, glass plobes, 
&c., £28,009. From Austria. Hungary the value was £16.900, Search- 
lights value £54,000 were sent out by Germany, metal filament lamps 
£2.207.000. carbon filament, Nernst. &e., lamps £170,000. The total 
value of Austrian lamp exports was £223,000. Germany's exports of 
various electrical appliances reached the hich value of £2,032,000, and 
Austria- Hungary`s £82,500. The total value of German exports of this 
section of merchandise was £8,034,000, and of Austria-Hungary £387.720. 

The principal markets for German dynamos and motors ave Argentina, 
Russia, Italy, Japan, Spain, Netherlands, Brazil and the United Kingdom 
and British Colonies (S. Africa, Australia), France, Norway, Chih, &c., 
and the bulk of this trade is in the heavier class of machines. Austro- 
Hungarian dynamos and motors are sent chiefly to Italy, Roumania, 
Bulgaria, Turkey, Greece, &c. 

Compared with these figures, the value of electrical machinery and 
apparatus exported from the United Kingdom in 1913 was £2,269,000, 
of which business to the extent of £1,336,100 was done with countries 
where competition prevails with Germany and Austria. The United 
Kingdom exported electrical machinery to South Africa of the value of 
£144,900, against £85,000 by Germany ; to Australia £285,000 (against 
£26,000), to Japan £187,900 (azainst £172,000), to the Argentine £213,500 
(against £237,000), to France £114,600 (against £117,000), to Brazil 
£101,600 (against. £126,000). to Chili £54,800 (against £58,000), and to 
Spain £60,300 (against £161,000). ‘To the other countries above enume- 
rated the value of German exports greatly exceeded those of the United 
Kingdom. 

The total German export of incandescent lamps was valued at 
£2.477,000, the Austro-Hungarian £223,000 and the British £152,500. 
The principal German markets are Russia (£466,000), United Kingdom 
(£318,000), Italy (£194,000), Spain (£142,000), France (£128,000), Brazil 
(£92,000), Argentina (£81,000), Sweden (£77,000), Norway (£58.000), 
Denmark (£55,000), United States (£44,000), China (£41,000), Japan 
(£40.500), Chili (£39,000), Mexico (£32,000), Canada (£32,000), Finland 
(£29,000), S. Africa (£28,500) and Australia (£20,000). The best 
markets for Austria-Hungary are Italy (£52,000), Russia (£47,000), 
United Kingdom (£15.000), British possessions in the Me literranean 
(£6,800), Roumania (£6,200), United States (£5,700) and Norway (£5,000). 
The principal British exports of incandescent lamps were to Australia 
(£40,200), India (£27,700), S. Africa (£20,400), Argentina (£14,300), 
Canada (£8, 100), China (£7,100), Brazil (£4,800) and Chili (£2,700), 

Electrical. appliances for lighting and power exports of Germany 
(2.082.000) included. Russia (£272,000), Italy (£171,000). Argentina 
( £153,000), United Kingdom (£137,000), France (£95,000), Brazil (£77,000), 
Spain (£83,000 ), Netherlands (£82,000), Norway (£14,000), Sweden 
(£72,000), Japan (£59,000), Denmark (£51,000) and British South 
Africa (£41,000). Austro-Hungarian electrical appliances are sent to 
Turkey, Russia, Bulgaria, Italy, Roumania, France. Greece, &c. 
Details of British made electrical appliances are not available, hut 
c unenumerated electrical goods and apparatus " of the value of £607,000 
were exported, mainly to Australia, (£140,006), South Africa (£86. 700), 
Brazil (£80,400), Argentina (£72,100), France (£58.000), Chili (£47,690), 
Spain (£27,400), |Htaly (£23,000), the Netherlands: (£15,200), Egypt. 
(£13,300), Roumania (£8.700), Norway (£7,600), Denmark (£7,100), 
Russia (£6,500), &e. : "m 
German manufacturers have shown particular activity in the South 

African market in. the more recent years, and the following comparative 
ficnres of British and German exports are of interest : Cables and wire, 
£170,000 and £71,000 ; fittings and posts, £155,000 and £607,000 : elec- 
trieal machinery, £142,000 aud £253,000 ; Aelegraph and telephone 
material, £10,000 and £1,000 2. tramway rails, £2,000 and £11,000 ; 
tramway rolling stock, £16,000 and £1,000. 

E nother interesting report is that on " Internal Combustion and 
Explosien Motors, Gas Turbines, ke" The value of the exports of 
stationary combustion and explosion and blast furnace gas motors 
from Germany in 1912 was £1,472,000 ; that of steam and gas tur- 
bines in combination with dynamos, pumps, hammers, blowers, 
freezing and hoisting machinery, £617,000 ; that of combustion and 
explosion and blast furnaces, gas motors in combination with dynamos, 
pumps, &e., £81,000 ; and that of individual parts of steam engines, 
steam and was turbines, water turbines, gas and o'l engines, cranes, 


THE ELECTRICIAN, AUGUST 98, 1914. 


ESAE e, 
————Á———————À————————,'"O"OC!"'O["T-———————————————ÁÀ—————————————À—————————— À———————.' P—IÜHtÜ— 


&c., £2,823,000. The value of Austro-Hungarian motors &^, 
exported was only £37,000. The German exports went to Russia, 
France, the Netherlands, Italy, United Kingdom, Argentina, Swit- 
zerland, British South Africa, Brazil, Spain, Denmark, Rouman‘s, 
British India, Netherlands East Indies, Japan, China and South 
America. 

In a third panphiet it isstated thas the total value of the Gern: 
exports of industrial implements and tools in 1912 wes £2,753,000, 
end of agricultural implements £1,431,000 ; the 1913 figures for 
Austria-Hungary were £82,700 and £222,200, and of the Unite! 
Kingdom £2,050,700 and £745,900 respectively. The best customer; 
of Germany were Russia, Italy, France, Roumania, South Americe, 
Dutch East Ind' ea, &c. 

Other memoranda deal with iron aud steel wire; stoners, 
earthenware and china; railway wheels and axles, &c. 


' Competition with German and Austrian Trade in Neutral Markets.- - 
The Board of Trade have issued à memorandum in eonnestion with 
their scheme for assisting merchants and manufacturers to take 
vclvantaze of the opportunity afforded by the war to secure the tre 
hitherto held by their German and Austro-Hungarian rivals. This 
memorandum contains interesting information, which has bear 
obtained direct by cable from H.M. trade commissioners and con- 
sular officers, in regard to commercial conditions in the varow 
countries mentioned. The following is a summary of the reple: 
received so far as they affect electrical and general engineering :— 

South Africa—H.M. Trade Commissioner reports (Aux. 17) th: 
existence of depression due to drought which was accentuated by the war 
The action of H.M. Government regarding insurance against war risio 
is highly appreciated. ‘he banks are fully prepared to finance reputable 
merchants as hitherto, and merchants are ready to carry on tnt. 
Indents supplied previously by Germany and Austria will be executed 
by the United Kingdom and Francs. 

Canada.—-H.M. ‘Trade Commissioner reports (Aug. 16) that. acordin: 
tothe information which he has been able to obtain. the present finaactal 
condition of importers is generally satisfactory. ‘The approximate valn’ 
of import traile from Germany is £3,000,000. The following is a list of 
certain goods in which, in his opinion, British firms might extend thar 
trade as the result of existing conditions: Brass articles, brass tubing, 
boiler tubes, optical instruments, carbona, cutbry, copper tubing, 
electrical apparatus, enamelled ware, glassware, lamps, rubber, zinc bara, 

Australia. ~H.M. Trade Commissioner in Australia reports (Anz. 17) 
that the financial position in that market is strong. The Federal Govern. 
ment is prepared to support the banks if necessary, and the execution o! 
federal, public and State works will be continued. The commercial 
position appears to be sound, as the banks are adequately sapportins 
merchants. He considers that there is a good opportunity for manufac- 
turers to secure valuable trade, Firms should cable to their azents that 
they are able to fill orders if they are in a position to give this assurance. 
Particular attention should be directed to trade in fencing wire, mill 
steel, wire netting, rubber goods and china ware. 

New Zealand.—H.M. Trade Commissioner reports (Aug. 19) that th 
present conditions of trade are disturbed, but he anticipates that the 
is only temporary, and considers prospects to be good and regular pay- 
ments likely to be maintained. An increasing demand for British godi 
may be expected, but prompt overtures should be mad? so as to antiaapye 
competition from America. 

Brazil. —H.M. Consul-Generalat Rio de Janeiro reports (Aug. 18) that 
an opportunity certainly offers for British firms to secure trade now m 
German hands. Tradera should make arrangements for payment in gold 
and not in paper currency, since the Government propose to make a Jane 
local issue of paper, and in all probability exchange will decline sharply, 
British firms desiring to transact business should send competent repre: 
sentatives possessing the necessary technical knowledge to study local 
conditions. H.M. Consul adds that in Rio de Janeiro firms are ina good 
financial position, but the utmost caution should be exercised in the 
choice of customers, 

Argentina.—Vhe British Consul-General at Buenos Ayres report 
(Aug. 14) that the preponderating share of the trade is already m the 
hands of British firms, Banks refuse to give credit and there ts no money 
to be had. Grain stocks cannot be moved because bills cannot be drawn 
on Europe, and the banks can no longer finance cultivators. Regulantty 
of payments cannot be rel ed upon. : 

China.— ‘The British Consul-General at Shanghai reports (Aug. b 
that Shanghai merchants are fully alive to the situation, The difficulty 
in getting shipments away is reacting on the import trade, but Chines 
merchants are confident that business will shortly be resumed on a small 
gcale. 


PBR, 


The War and French Patents.—Mr. Wm. H. Taylor, Patent Agent. 
of Manchester, informs us that, bya decree given on the l6th. inst. 
the French Government. with commendable thoughtfulness for 
inventors, will allow applications for patents to be made without 
payment of the usual application fee of 100 francs Such payment 
is only to be made after the war and on a date to be subsequently 
fixed. The decree applies to British applicants and presumably t9 
all others except subjects of those countries at war with France. 
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tor The yale al Ades dea NESS NOTICES ‘demand for current in the district. The price askol by th» Metropolitan 
Seed Mel e abi The (peep edat BUSI T Water Board for the sit»? of the sub.station was £555, and althouzh tho 
WR cu les Une hee "E The War.lle Enxzineerinz Co., 196, Deansgate, Manche-i^r, notify | price was high the Council considered it the best sit? m Went 2 
tEh sar mo Feel Sel thet their standard lanteras and fittings are of British m ufacture, | some othe? part and got land cheaper: they would not gain for these wouk 
UU dens Mens Eae deis tue : excent a few special forms of glassware, and they are, therefore, | be ee E —— Pe n 
To. di independent of Germany. Prices will not be advanced unless abso- An 1 TUM he i eade ete ns S RET ies: "Pis 
Jobo ope, nàbtg Ar ens lutely nezessary, end a supplementary catalogue of new designs for | E Ameal dota: UR D ui wd bu cQ E 
i a DES WOES uteiy ne? a l ioe Merona and thí» Mallsas aad Coombe wero 15 ps eat. overioaded in 
PMs ndbera inawepei am teu ]-watt and }-watt lamps will shortly be issued. December last, and if tho» wan not extra mains th: ovecloading would 
00104 e amies SL fim oe Mr. J. Martin. Blair, 53, New Erowl-street, E.C., has been ap- | be inorzas2 to 25 pez erat. this winters Phe ditit wees in2rsasinr 
«here Holrowem ge Ti and gt e pointed the London representative of an English firm of ebonite and | greatly. In 1910 these wees 3,977 eonsanozs andl in the year ending 
SCO and Ad enn Tee vuleanite menufecturers. Mr. Blair also represents the Record | March, 1914, there were 6,497. 
oe LP uu Engineerinz Co. (for petrol, paraflin and gas engines) and Messrs. GENERAL. 
Er ECT Broom & Wede (for air compressors and hoists). Aberdovey.— The Urban Council were recommended to edveris? 


Ee ee qeegque ie des mre ye: Eliswan Radiator Lamps. —Owinz to such è Izrze ineressed trade | for competitive schemes for the electric lighting of the three wards of 
i Inst season for rodiator lemps, the Edison & Swan Co. anticipate an | the d'striet, but owing to the present eris’s the metter has bee 

ae . al. a. ` . : E ; P v : : 1 i 
even larger increase during the coming months ant hove desreazsl f deferral Ft is pronoc 1 to emos water power fron Dolgo i in 
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C mpetibon with German and Austran T ches t their prices eecor linelv. AH voltage: will drop in price to one the generation of electric current. 
| onto Tet fes inda dc Standard — viz. 3s. 3d. for 100-129, or 2 0-250 volt, 250 watt rePators, Clones. - The Urban Coent bove postponed the cleetrie ty supply 
|. iste Fig ance, nee a The lamps are catirely British mvle, th peculiar long bulbs being | seheme for six months. ` 
: cuc > eg a de at Ka € re 
TE Gils ; ( ardasshous a B liswan Co. at Ponders End : -€ 
0 a Pe opa uut uium tme made and blown in the glasshousss of the ] Mr Truro. The Corporation have purchased e ste for zn electricity 
"To Tm and particulara can b» obtained from the company at Ponders End, mec : y 
i t $ NES Fee Toa 3 $ meri ME " - . we r ee we . g 2 TTC FS i » 
ee ae 2 Middlesex. and 123-125, Queen Victoria stresct, EC, 71, Victoria-streot, [E i uS l NM l 
Xs Aa MM ME S.W.. or any of the provincial depots. Whitworth.-—The Council have anplied for nction to borrow 
` í Tm (BS 5 i B ; " " s 
egoon tih ae ir HM koz money for the purchese of 2 site for and the e pipment of à. meter 
Ee UN BANKRUPTCIES, LIQUIDATIONS, &e. o. meme 
j t Cogn ` Ss d . LI * . LI * 
| tay eee OMe Bea A meeting (o receive an account of the winding-up of the Canadian G G 
JR cd : LIGHTING AND POWER NOTES. 


Electric Traction Co. (Ltd.) will be held at 119, Finsbury-pavemnent, 
London, E.C., on Sept. 20. Heeleyfield (co. Durham).-- At a recent meeting of the ratepayers 
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" pote teat aba s m M : uw of the parish it was decided to adopt a sehene of publie elestre 
| MA PME CA lle National Electric Time Co. utd.) is being wound up volun. | P, € | Ae l publie ete tri 
EET I EM : i : Wow lighting for the district. | 

" qe pie sse Egi vod tardy, and Mr. Alan Clarke Vincent, 9 and 10, Pencras-lene, London, E. , 
P i 2o V.C. bhes Feen apparate liimid Workhouse Lighting.—Bcelfest Guardians heve received 2 rep crt 
n ' T . -9 res) : t 4 . 
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box 


on the lighting and heating of the Lisburn-roed workhouse by 


hook E as Dey Time Registers (Ltd.) is Leng wound up voluntzrilv for 


| pet "Pn Ms ineleamation with another comprny. Mr. W. R. Howard has been Messrs. Young & Mackenzie, architects to the board, and Me sss, 
^ 2 r4 . a todd ‘ : “4 . avi. . . c no . E r . . . 
jS Edu ee podes debite enden A i John Woodside & Co., electrical engineers. — 
ES ' PECORA DE H H : a £ . N : H M 
| © WM n rere a i I à) | The report states that the cost last year of lighting and heating the 
| ena! gai rt mnt R wiv The Furela Clock Co. (Ltd.) is Lene vcurd up voluntenty, end premises was £6,889, and it is suggested that elerti- lighting should b» 
E e PRSS ! . 1 . ig T M x í s 3 ER g : : x F 
| RIT ea aan nS Mr. A. E. Tiley, 8, Stoplecnn, Lenden, W.C., has been appointed | installed in place of the present gas lighting, and in pla of the present 
Qoa pommes hat T qpefrt jiqu;datc r. system of heating by stoves and open fires, in addition to steam pipes, 
RC ee ae te ee MT f Te "weg. | general steam heating and cooking e to be adopt? Yor electric 
ST a ae The exzninztion took plaee lest week of Praak Herbert West | gcneral steam heating and cooking plant are to bo adopted. For electri 
MCN fe e ie i l . : E livhtine two 120 Hp. high-speod engines couple 1 to 80 Kw. dynamo: 
TED "m electrics} engineer, who esrried on business at 40. Mineing-leae, | 7 ae i Rer l : 
TEES cae kt Lond E ’ le of N Wees& Ca U T should be installed at a cost of £2,380, and for the heating system and 
: we dv E ‘ a we 2" , s = E ‘ eUre à 1 ] $ E — : del . : $ 
i "(vom IE PM dei oe on. BC, under the sty C OI NU nn, t*s& D). Dnaecupged ede? steam plant three new boilers, with boiler house, radiators and Pps, 
l HM dn] conmmrS c ovg £12» cd csset £171. 14s. would be required at a eost of £13,000. Phe total capital eost, inclu linz 
| [E or ad a, oar thy! mathe m ra E | Í [ ' ! , ' ! ! l ! t ' ' ! All wiring, &oe., IS estimated at E22 3208. But the cost of heat ings and lichting 
: "s We IUCN TUITE | a ao fem eet C vau Report will bs sibnitt*1 to th: 
i HERES ' al wa —— = i H 
| z as ulis s = = { board in due course 
nd Sale a en = = : . 
, jot e QU lane 47 LI lI HP ` . ” : 
d E ree = ELECTRICITY SUPPLY. = Works Driving..—The d'rectors of the North Festern Railway Co, 
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yale Ear © ae 
sce d eee EXTENSIONS 
Up vere re potes 
pL owes cosi Roe jw Atherion.— An unopposed inquiry was held last week into the RAM DUO OTES. 
TOME et tit ape AM SA A AN 
| | d nd aa i pi application of the Council to borrow £2,109 for the electricity under- : M "rS D SORT RAILWAYS. 
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EM ' -— eae vi . . Tro mwavs Committee propose to commence extensions of he tro: 
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Eo ors qui ME c Ree extersions Stirling.— Some progress hes heen made with the neszotietions for 
+ A i à m -20 - f 
T | ep de ed - : : the purchase of the local tramwavs by the Town Couns 
a ee iude Chobham.- The Ascot Clas & Electricity Co, has desided to extend The € i i ilied th i a 
| Qa eam MU podio Its electri | bles i hie elustpit i County Council have notified that they will eonseat to the Town 
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| eae, UE t 3 "co s, Colwyn Bay. — At the meeting of the Council last week the chairman construction of the tramway, subject to certain conditions as to mainten- 
ied 2 | ' E E ph Age of the Lighting Committee (Mr. D. Gemble) suggested that they ance of the track, road wideninys, &e, and also that the County Council 
050: ^ ve rtd 2 i . i ’ 1389 avo 7i > ry ve ortalk, 4 M i T T 
! | ZEN x b RARE should obtain tenders for the erection of a refuse destructor and new | shall qe Power, t pure hase the undertaking in 1949 at valuation, plus, 
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AE T e enm prot A Mre È M wr TTE EU The directors of the tramways company have offered to. dispose of 
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eon, PU "uu n Season happened to be a busy one. Fu yn CEL a RUE .[ company at £8,975. Is., it was arrest to senda copy of the valnatio: 
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x94 000 57 [ms FÉ E a asked for now it would not follow that th* Council would He ili | RAILWAYS 
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1 poat VICA the prices were excessive. There would be a certain amount of builling 
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L. & S.W. Railway Co. 
in the Kingston circular route, and the high-tension cables have been 
laid over a large portion of the section. The East Putney line is to be 
adapted for use by the District Railway on the third and fourth rail 
system. On the Hounslow section the conductor rails have been laid 
over about 10 miles, while on the Shepperton line the conductor rails 
have been fixed over the wholelength. The fly-over junction at Hampton 
Court is being constructed. The new down branch line will be carried 
over the main lines by a lattice girder bridge in three spans, one of 120 ft. 
and two of 60 ft. Widenings are also being carried out at Nine Elms, and 
adiavent to the power house a car-shed and repair shops are being pro- 
vided. One of the electric trains has undergone trials on the Putney- 
Wimbledon section with satisfactory results. The rolling stock is being 
provided by the conversion of some of the existing stock at the Eastleigh 


works, 
TELEGRAPH NOTES. 


Radiotelegraph Notes.— In reporting on the trade for the year 1913 
of Para (Brazil) Mr. Consul Michell states that radio communication 
with the interior, Amazonas and Acré was opened to the public 
during 1913. The question of linking this system up with British 
Guiana and North America was enquired into, but the results are 
not stated. 

On the ground that the Telefunken high-power station at Tucker- 
ton, U.S.A., had failed to adopt the essential preliminary of obtaining 
a licence for working, it is announced that the station has been closed 
down by the United States authorities. Another report is to the 
effect that the station may probably be permitted to send code 
messages under certain conditions, 


West India Cable Rates. —In the House of Commons on Wednesday 
it was decided, on the motion of Mr. E. S. Montagu, to approve an 
agreement between the Government, Canada, the Crown Agents for 
the Colonies, and the West India and Panama Telegraph Company 
to facilitate cheap and rapid telegraphic communication with the 
West Indies. 

Under the agreement, in return for a subsidy of £16,000 per annum for 
10 years, payable in equal shares by the Imperial and Canadian Govern- 
ments and the continuance for the same period of subsidies amounting to 
£10,300 per annum already paid by the West Indian colonies, the West 
India & Panama (Co. undertake to substitute new rates for those pre- 
viously in force, If in any year after the first four the company's re- 
venue excecds £74,000, a sum equal to one-half of such excess (up to 
a revenue of £106,000) is to be deducted from the Imperial and Canadian 
subsidy payable in respect of the next year ; while if it exceeds £106,000 a 
sum equal to one-half. of such excess (up to a revenue of £126,600) is to 
he deducted pro rata from the colonial subsidies. Furthermore, if in any 
vear after the first four the revenue exceeds £126,000, reductions in the 
current. rates of charge are to be made. Provision is made for the 
effectual working of the company's existing system, for a reduction of 50 
per cent. in the charges for Government and press telegrams and for 
priority for Government telegrams, for the acceptance of deferred tele- 
grams at a reduced rate, &c. "The new tariff is an all-round 2s. 6d. per 
word between here and any of those colonies. ‘The rates between the 
various colonies also are reduced by about 50 per cent. 

Ji 


UN O 
EMPIRE NOTES. = 
JUIN 


li 

Australasia.— The ©“ Australian Mining Standard " says Mr. F. A. 
McCarty (of McCarty, Underwood & Co.) has been appointed. con- 
sulting engineer to the Hawthorn Tramways Trust. 

The Mount Morgan (Queensland) Gold Mining Co, have recently added 
new clectric generators to their plant. 

The provisional agreement between the Tasmanian Government and 
the Hydro-electric Power & Metallurgical Co. for the purchase of the 
company’s electrical scheme by the Government has been ratified by the 
shareholders, and sauctioned by the Legislative Assembly. The price to 
be paid is £190,246. | 

India.--In a report on the maritime trade of the province of Sinp 
for 1013-14 the Chief Collector of Customs at Karachi states that the 
imports. of hardware, cutlery, implements and. tools (other than 
agricultural implements and machine tools) and instrumenta during 
the vear ended March 31. last amounted: to 33,70.083 rupees, an 
increase of 11 per cent. over the previous year. 

The United Kingdom leads with 54 per cent. of the whole trade (against 
62 per cent. in 1912-13). aud Germany follows with 35 per cent, (against 
24 per cent.) In metal lamps Germany again took the lead with 64 per 
cent. of the trade in this branch (against 54 per cent. in 1912.13), and 
Austria-Hungary supplied 69 per cent, of the enamelled ware (against 


75 per cent. ). 
FOREIGN NOTES. 


Brazil.— In a consular report on the trade of Brazil for 1913 it is 
stated that the serous depression in the commerce of the Amazon 
Valley continued during the year but towards the end of the period 
there was a slight. recovery of eonfidenec and things are now im- 
proving. l , 

Among the art icles imported from England are hardware, corrugated 


—U 
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towns, the most important of which is Marseilles, 
of droughts a dam has been projected and will be constructed at Greoux. 


tributaries of the Durance. 


Conductor rails have been laid over 52} miles } iron, zinc sheets, &c. ; and from Germany hardware, silver-plated articles, 

glassware, &c, | 
imports from Germany, but Great Britain practically maintained her 
figures. 
rubber crop and the prices obtained for it in Europe and America, and 
efforts are being made to reduce the cost. of collecting the wild rubber, 
21,446 metric tons of rubber were exported (against 22,926 in 1912), but 
the value declined from £6,083,710 to £4,250,635. 


There was a drop of 30 to 35 per cent. in value of the 


The existence of the trade of the Amazon depends upon the 


At Maranham the local mule-drawn tramways are being converted to 


electric traction by a British company which has also secured a con. 
cession for electricity supply. 
of the current year. 


position, but during the year German goods were more to the front than 
hitherto. 


Work is to be commenced before the end 
At this port British goods still hold their premicr 


From Manaos the rubber exports amounted to 15,537 tons, a decrease 


of 2.769 tons. 


Chile.—The plans and specifications submitted by Don Francis:a 


Soto for the erection of electricity worzs for supplying current for 
lighting and power in the town of Cartagena has been approved. 


The constructing syndicate of the Chilian North Longitudinal Railway 


has notified that it will not proceed with the exploitation of the line, but 
the Government intend to assume the exploitation for its own account. 


The Administration of the State railways has been authorised to pur- 


chase a large quantity of new rolling-stock, &c, 


France.— H ydro- Electric Works.—In a report on the trade of the 


district of Marseilles for 1913, Mr. Consul-General Gurney states that 
new electric power stations are projected at the following places on 
the river Durance and its tributaries :— 


At Reotier 17,560 H.P.. St. Mandé 22,500 H.P.. Serre-Ponçon 68,000 n.p.. 


Savines 15,700 H.P., Valserres 25,000 H.P. and Commune de la Sauke 
15,000 H.P. 
10,000 H.P., at Vallouise, on the Gyronde, 32,000 H.P., at Eygliers, on the 
Guil, 24,000 H.P., at Guillestre, on the Cristillan, 12,000 H.P., at Baratier, 
on the Vach?re, 10,000 H.P., at La Chapelle, on the Reallon, 10,000 H.P.. 
and at Ubaye, on the Ubaye, 15.000 n.r. 
stations, the Durance and its tributaries will provide over 376,000 n.r. It 
is probable that with other power stations which are also projected the 
total output will be some 850,000 H.P. 
for power, is used for the irrigation of the Hautes-Alpes, Basses- Apes, 


At Cerviéres, on the Cerveyrette, there will be a station of 


In all, added to existing power 


The Durance, besides being used 


Vaucluse and Bouches-du- Rhone, and for the water supply of several 
To obviate the effect 


making a reservoir for the waters of the Verdon, one of the principal 
The expense will be borne by the State and 
the Departments of Vaucluse and Bouches-du-Rhône. This dam is. 
however, insufficient, being too far down the Durance to regulate the 
upper course, and other barrages are being studied to obtain this end. 
From the United Kingdom 3,500 tons of tools and machinery were 
imported into Marseilles during the year, and the total imports from all 


other countries were 14,232 tons. l 
Bauxite, the main item in the export trade of Toulon, showed an im- 


erease of 19,000 tons over the shipments in 1912. and there was an 


increase of 24,000 tons in the amount shipped from St. Raphael. 
French India.— n a consular report on the trade of Pondicherry 
and Karikal for the years 1909-13 it is stated that at Pondicherry 
there are electricity works which supply current for public and pri- 
vate lighting, driving fans, punkahs, &c. n 


Germany.—An interesting consular report (by Mr. Consul. veneral 
F. P. Koenig) on the trade of the Düsseldorf distriet (Westphalia and 
the Rhenish Provinces) for the year 1913 has been published. | 

It is stated that the prosperity of the year 1912 was not kept np during 
the whole of the succeeding vear. The Balkan war depressed trade and 
industry, and owing to high bank rates and other causes business slack- 
ened after July, 1913. Luckily the export trade improved compared 
with 1912, though prices receded. No decline had occurred in the de- 
mand for raw material, and the production of pig iron exceeded that uf 
1912 by 1,750,000 tons, In some cases the price of finished goods fell 
to below eost, but large svndieates suffered less than firms or persons net 
in a syndicate. The value of the exports in 1913 was £504,050, 000 and of 
the imports £534.750,000 ; during the last 10 years the value of the int. 
ports and exports increased by 80 per cent. All the exports to the 
Balkan states declined, with the exception of war material. and, in- 
directly, exports to countries connected with the Balkans were very 
much reduced. The loss in the export trade to countries surrounding 
the Balkans was considerable. The loss of the Balkan market inereaeed 
the competition in the remaining markets and the unsettled state e 
affairs in Mexico, as well as the change of tariff in the United States con- 
tributed towards the trade depression. The report states that the de- 
cline in trade and prices has conclusively proved the eminent value o 
“syndication.” such as in the case of the steel works syndicate, m = 
so-called “A” products (half-finished articles, railway material am 
shapes); and the so-called  B " products (rod iron, rolled wire. pa 
light plates, pipes, cast and wrought-iron goods) will have to be syn 
cated. During the year strenuous but unsuccessful efforts were made ; 
establish a rod iron syndicate to regulate both production and price. i ] 
pig iron syndicate has been prolonged to Dec. 31, 1917, and the rolle 
wire syndicate was continued until June 30, 1914. 

The value of the machinery, © electro-technieal products and i 
ances” imported in 1913 was £7,017,000, and the value of the P 
£51.192.000. The machinery imports in 1913 only amounted wei ' : 
tons, valued at £4,045,000, whereas the exports amounted to 03,969 tim. 
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valued at £33,915,000. More valuable machinery is exported than im- 
ported as the value per ton of the imported machinery works out at 
936-9 marks per ton, against 1,160-9 marks per ton of the exported 
machinerv. The machinery imported is mainly for azriciliural and 
textile purposes, and the machinery exported consisted. of: "Tool 
machinery, 90,321 tons ; locomotives, 54,050 tons; other power mashi- 
nery, 57.049 tons; agricultural machinery, 40,672 tons; textile machi- 
nery, 49.029 tons; sewing machinery, 26,703 tons; distilling, brewing 
and malting machinery, 26,556 tons; cranes, 244480 tons; boilers, 
42,567 tons. and tramways, 76.386 tons, The total exports of the 
German. electrical industries in 1913 amounted to 132,855 tons (valued 
at £14,500,000) against 119.202 tons in. 1912 (valued at £11,950.000). 
The increased exports consisted chiefly of dynamo machinery and electric 
motors, amounting to 37,278 tons, cables amounting to 47,590 tons and 
“apparatus for conveying and lighting power," 21,553 tons. The values 
of the exports of Germany, the United Kingdom and the United States of 
America weres Germany, £504,000 000, against £447,860,000. in 1912, 
increase, £55.200.000;.— United Kingdom,  £525,500,000, against 
£487 400,000, Increase £38,000 000 : United States, S2,483 000000, against 
$2.406,000.000, increase, SST.OQO0,000, 

Ina table giving the amounts of the mining products produced in the 
mining board district of Dortmund it is stated that 524.515.000 nnits of 
electrical energv were generated in. 1912, against 656,549,000. and 
451.369.000 units in 191) and 1910 respectively. 

The export trade of Stettin increased by 419,208 metric tons (or 26-66 
per cent.) over 1912, but the increase was due to the larver exports of 
grain and flour, ‘Phe financial results of the Vulcan Shipbuildine Co. 
were awai very unsatisfactory, but. other companies were more snc- 
cessful. 

The electric cranes erected at Swinemünde for the Hedwigshiitte AG., 
of Stettin, were taken over during the summer, aud are being used for 
discharging coal aud other bulk cacwoe à 


Iccláard.- In c canoer apat on tle Gece ef the Fierce bhert 
and leelend it is stated that in Cctob.er, 1913, an electricity supply 
Maticn wes opened which supplies current. for light and power ot 
Sevdisfjord, e village with è populetion of 918. 

Telegraph apparatus of the value of about £2,445 and hardware of the 
value of £8,601 were imported into Iceland during the year. 


Turkey. -Mr. Consul Waueh in his 2nnaüal report on the iade of 
Constantinople states that curing the corty part of 1913 there was 
severe depression os ins to the effects of the war, but towards the end 
of the ver there was è recovers which beca ne beisker in the early 
pot of 191 f. 


A commission presided over by the Minister of Commerce, ha: reported 
in favour of improving the ports, and. plans ave being discussed for ex- 
tending the quavs, building warehouses, &c. 

Several improvements have been made in the main streets, and some 
of the narrowest have been widened. An excellent. service of elect rte 
tràmeairs runs from Pera across the bridge to the far end of Stambul ; 
the town is supplied with electric light, and there is a good telephone 
service, 

The Société Impériale Ottomane Coxintéress? de Docks, Arsennux et 
Constructions Navales (an Armstrong Vickers Co.) has obtained a con- 
cession for reorganising the dockvard in the Golden Horn. and to build at 
Ismidt a tloating dock of the capacity of 32.000 tons, and building re- 
pairing vards for naval purposes, 

— No new railways were opened during the year, but the Bagdad railway 
B making steady progress, and various. concessions for railways in 
Smyrna have been granted or are under consideration. 

Of the electrical material Imported £20,000 worth was from the United 
Kingdom and £140,000 from other countries; of the steam and oil 
engines and parts £159.000 worth was from the United Kingdom (in- 
crease 50 per cent.) and £342,000 from other count ries. 

An electric lighting concession. for the town of Mersina has been 
granted toan Ottoman subject. 

Mr. Vice-Consul Palmer, at Dardanelles, reports that as the result of the 
call for tenders for the electric lighting of the town. only one applicant 
(an Italian firm), who had already undertaken similar work at. Paderna, 
put in a tender. The firm's engineer has visited the town in order to 
draw apa scheme, i 

In regard to the trade of Gallipoli, it is stated that the manufactured 
goods are principally of German, French, Valian or British ma ke, but the 
hardware, plates, &e.. come from Germany. 

A consular report on the trade of Basia for 1913 states that the value 
of the imports of iron and steel material was £1267,882, compared with 
£20,325 in 1912. The Jarse increase, as well as the increase in machinery 
Imports from £64,830 to £060,873. was due to the importation of maternal 
for the Bagdad railway. The machinery came from the United Kingdom, 
Germany and Belgium. j l 

Twenty German steamers (of 55,149 tonnage) of the Hamburg- Ameri- 
ean Line called during the vear, compared with 12 ships (of 30.915 tons). 
German returns give the value of the importa for Bagdad and Basra by 
these steamers as {1057489 against 528445 and of the exports as 
£226,212, compared with £375,760, 

Venezuela.— A consular report on the Carecas distret says GNE 
trical appliances of the value of £28,580 were imported in 1913. 

General machinery imports were valued at £152.8535, of which the 
United States supplied £83,255, United Kingdom and colonies £30.002, 


and Germany £22,565. Railway material imports were £58,710, of 
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which the U.K. and colonies sent £25,925, United States £14,460 and 
Belgium £11E335.. - | AME . 

From La Guaira it is reported that the Macuto and Coast Line Railway 
of Venezucla (the only undertaking in this district lately financed by 
British capital) have been effecting improvements in the road bed, and 
have also got everything ready for changing the motive power from steam 
to electricity. The overhead wires have been erected. Current will be 
obtained from the hydro-electric plant at Mamo, which is now lighting 
La Guaira. : ; 


MISCELLANEOUS NOTES. 


Employers and the War.—5t. Marylebone (London) Council have 
resolved as follows :— - 

Any officer or workman of the Council who is à member of the Naval 
or Army Reserve, Territorial Force, &e., or who may, with the consent of 
the Council, join any of the above forces, and who may be affected by the 
mobilisation or embodiment consequent upon the present European 
erisis, shall be allowed leave of absence during his naval or military 
service; he will be reinstated on his return to his former position with no 
loss of position or emoluments consequent on his enforced absence ; and 
the Council will pay him (or such other persons as he may appoint) during 
such period such sims as, with the pay he receives from the Government, 
will make np his full salary or wages. 


Sta'e War Risks Insurance.—The Council of the Liverpool Chomber 
have de cded to make representations to the Government to under- 
take the cost of the war risk and accept ell responsibility for British- 
owned ships and all merchandise therein. 

It is claimed that instead of the present insurance scheme the Govern 
ment should agree to indemnify British shipowners and merchants fou any 
loss ov confiscation suflered at sea as the result of the war. free ol ex pese 
to the individual exporter and importer engazed in carrying on the com- 
merce of the countey in the case of voyages approved by the Government. 

The council of the Birkenhead Chamber of Commerce have also passed 
the following resolution unanimously :— fret 

“This council, finding the Government war risk insurance scheme in 
practice restricts trade, both import and export, by reason of the in- 
dividual merehant declining to enter into. fresh. commitments until 
absolutely compelled, owing to the certainty that he (the merchant) iz 
called upon, in the case of cessation of war and removal of war risk. to 
himself bear the whole cost of war risk insurance, together with reduction 
of freight antomatically following; this restriction of trade resulting in 
increased. cost of living, decrease of employment, Increase of distress, 
continued dislocation of trade, causing many businesses throughout the 
country to be run at a loss, and consequent reduced yield of income tax 
thereby, is of opinion that it is of vital importance to the nation às a 
whole that the Government should forthwith indemnify, free of cost to 
British shipowners and merchants, for any losses arising from capture or 
destruction of vessels as a result of the war, and that this resolution be 
forwarded to the Government at once.” 


Unemployment insurance. — The Umpire has decided that contribu- 
tions are payable in respect of workmen emploved by a railway com- 
pany and engaged in putting additional cables for electric light or 
power into existing culverts, the cost being charged to a revenue sus- 
pense account. 


War Relief Funds.— We call particular attention in this issue to the 
National Fund over which H.R.H. Prince of Wales presides. The 
subscriptions to this fund have been very gratifying, and it is more 
than likely that early developments may bring up the total to several 
milions. The proposal for the collection of a million sovereigns, a 
million half-sovereigns, and so on, bids fair to eventuate. 

‘The President of the Belgian Chamber of Commerce in London desires 
us to call attention to the needs of the fund which is being organised 
(under the patronage of H.R.H. the Duchess of Vendome, sister of H.M. 
the King of the Belgians) to relieve the distressed families of Belgian 
soldiers now in the field. In this hour of need contributions are invited 
to be sent to the Belgian Legation, 15, W. Halkin-street, London, S.W., 
or to Mr. Louis Godcehaux, president of the Chamber, 155, Fenehurch- 
street, London, K.C. MI contributions (which should be marked 
“ Belgian Relief Fund 7) will be acknowledged. 

The Joint Secretaries, Subscription Sub-committee, National Relicf 
Fund, write us as follows + - 

We regret to say that the Subscription Sub-committee of the National 
Relief Fund has heard of a good many cases in which use has been made 
of its name, or of the names of those connected with it, with the object 
of securing support for appeals which are quite unauthorised. We hope 
vou will be so good as to permit the appearance of this letter, the object 
of which is to inform your readers that they may. be assured that any 
extravagant or evotesque appeals emanate from persons who have neither 
the authorisation nor the support of this Committee, 

Government Publications. 
the past week :— 

Acts: Railway Servant (Hours of Labour), 1d. Reports: Foreign 
| Statutory Rules aud 
Orders: Workmen's Compensation, July 23, 1914 (1120), bids; Aliens 
Restriction (No, D. Aug. 1a, 1914. (H70), 1H4.;. Bills of Exchange. 
Ang. 2, 914 (10642), Did. List of Mines, 1913, 4s. 5d. Government 
Chemist's Report, )913-1£, 4d. Statutory Rules and Orders, 1914. No, 
165, Bulls of Exchange Proclamation, lid, 
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TENDERS 
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Induced Draught Fans, Motors, &c. 

Loxpon County Councin invite tenders for the manufacture, 
delivery and erection of Induced Draught Fans, Motors, Sparc 
Parts and Dany ers, and for the execution of alterations to 
existing Brickwork Flues and moving existing Dempers at 
Greenwich genereting station. Specification, form of tender, 
&c., from the Clerk of the Council, County Hall, Spring-gardens. 
S.W. Tenders by Ll a.m. Sept. 22. See also u n advertisement, 

Electric Lift. 

Sr. Paxenas (London) Borough. Council invite tenders for 
the supply of an Klectcie Lift for heavy vehicles, Copies of 
spocificetion, conditions of contract end form of tender from 
the electricity department oflices, 57, Pratt-street, Camden 
Town, N.W., ond tenders to the towa clerk, Me. €. H. FE. Barcett, 
Town Hall, Paocro ros d, N.W., by noua Sept. 21. Nee also an 

- advertisement, 
Telegcaph and Telephone Instruments, &c. 

Tenders are invited for the supply of Telegraph Instrements, 
lamps, switchboard pits, &c., to the Australian Commonwealth 
Postmaster- General's Department. "Tender forms, specifications, 
&c., may be obtained at the Commonwealth Office, 72, Victoria- 
street, London, S.W. The date and place for receipt of tenders 
are given in an advertisement. 

Rotary Converters and Switchgear. 

DeUnxvEE Corporation invite tenders for the supply and 
erection of rotary converters and switchgear, Specifications, 
drawings, &c., from the General Manager and Enginecr (Mr. H. 
Richardson) and tenders to the Town Clerk (Mr. W. H. Blyth 
Martin) by first post August 31. 

Reconstruction of Motor-generators 

LoNroN County Council invite tenders for the reconstruction 
of Motor-generators in the tramways southern sub-stations. 
Specification, forms of tender, Ke., from the Clerk of the Council, 
County Hall, Spring Gardens, S.W., and tenders by 1T a.m. 
Tuesday, Sept. 8. 

Cables and Ducts. 

Loxpon County Council invites tenders for (a) high and low- 
tension cables, &e., and (4) laying stoneware ducts in connection 
with the Council's tramways. Specifications, bills of quantities, 
forms of tender, &e., from the Clerk of the Council, County 
Hall, Spring Gardens, S.W. Tenders by 11 a.m. Sept. 8. 

Electric Pumping Plant. 

MipbLEsBROUGH Corporation invite tenders for the supply 
and erection of three electric motor-driven Sewage Pumps, 
Priming Pumps, Metering Arrangement, Pipe Work and Over- 
head Travelling Crane. Specification, &e., from Mr. H. M. 
Tavlor, borough Kleetrical engineer, and tenders to the Town 
Clerk by noon, Saturday, Sept. 12. 

Telegraph Poles and Creosoting Telegraph Poles. 


By command of the POSTMASTER-GENERAL tenders will be 


received until noon Sept. 21, for supply of British, Swedish, 


Norwegian, Finnish or Russian red fir and British larch Tele- 


UAT 


— 


graph Poles. 

The PostTMASTER-GENERAL also requires tenders by noon 
Sept. 21 for ereosoting, &c., Telegraph Poles, Forms of tender, 
&c., from Mr. G. Morgan, Controller of Stores, P.O. Stores De- 
partment, 17-19, Bedford-street, London, W.C. 

Tramway Track. 
Lieeps Tramways and Eke ricity Committee invite tenders by 
10 a.m. Sept. 7 for Traek Construction of four tramway routes, 
Wiring, &c. o 
! WARRINGTON Education Committee invite tenders by noon 
Sept. 11 for Wiring the Evelyn-street School, Sy ecitications, 
&e.. from the Education Office, 

Lorenrea (Ireland) Electric Power & Lighting Co. invite 
tenders by Sept. 3 for Wiring consumers j remises, Tenders to 
the Secretary. 

Nort Buregnky Guardians invite teaders for the Ele^tv;c 
Fiehtine Gnehidiny Cables, Wirne, Dynamos, Switches, &e.) at 
their institution at Clayton, near. Bradford. Sj ecilications, 
Ke. from Messrs. J. Harper Bakes & Sen, Calverley-chambers, 
Leeds. Tenders to the Clerk by 10 a.m. Sept. 7. 

Electric Light Brackets and Fittings. 

Torverst Urban Council. require tenders hy Sept. 3 for 

sup] ly and fixing of Electric Light Brackets aud Fittings, 
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Wiring, Telephones, &ec. 
Tenders are invited for Electric Lighting Work, Telephones, 
Beils, &c.. in the new chronic blocks at the Storthes Hall Asylum, 


Kirkburton, near Hudderstield. "Tenders to the Clerk, W. 
Riding Asylums Board, Waketield, by Sept. 9. 
Cliff Tramway (or Lift). 

WurrBy Urban Council invite schemes (by Sept. 30) forthe 

provision of a Cliff Tramway or Lift. 
Electrical Goods, &c. 

The directors of the Powell Duffryn Steam Coal Co. (191, 
Leadenhall-street, Loxpox, E.C.) invite tenders by 10am. 
Sept. 9 for the supply of Electrical Goods, Ironmongery, &e. 

Cable. 

SYDNEY (N.S.W.) Council require tenders by 3 p.m. Sept. 14 
for supply of 22,500 yds. h.t. Three-Core Paper Insulated Lead- 
covered Cable. Specilication from the City Electrical Engineer. 

Hard Drawn Copper Cable. 

Tenders are invited for the supply of 6 Tons of Hard Drawn 
Copper Cable of various sizes to the City of Melbourne. Specifi- 
cation, &c., from the agents for the City Council, Mess. 
Mellwroith, MeEacharn. & Co. Ppty. (Ltd.), Billiter-square- 
Luillings, London, E.C., to whom tenders by noon Sept. 2. 

Electric Light Wire. 

The VrcrogniAN RAILWAY COMMISSIONERS require tenders by 
ll a.m. Sept. 9 for supply of 20 miles v.i.r. Electric Light Wire. 
Specifications, &c., from the Railway Offices, Melbourne. 

Switehgear, Instruments, Cable, &c. 

The Vievortax Railway Commissioners invite tenders by 

llamm. Oct. 14 for the supply and. delivery. of low-tension 
Switchecar and Instruments, 12,540 vds. Lt. Cable, Fuse Dis- 
tribution Boxes and Fuses, &e. Specifications, &c.. from Spencer: 
street, Melbourne. Local representation is necessary. Sjeciit 
cations may be seen et 73, Basinghall-street, London, EC. 


L— 


QUAD AARAU 
TENDERS RECEIVED AND ACCEPTED. 
LIRE HIAEARUBTI 


| 
Tracrion Lawes —SN'emens Brothers Dynamo Works have agn 
secured the LCC. contract for the supply of 125,000 Tantalum 
traction lamps. Tantalum lamps have keon used for the pest two 
| vears on practically the whole of the L.C. tramears and this 
further contract is an excellent testimony to the satisfactory service 
afforded by these lamps. 
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| Turvox.— The following tenders have been received for the con: 
struction of overhead lines and underground exbles for the Urbar 
District Council :— 
British Insulated & Helsby | W.T. Glover & €o...........- £1.69] 

Cables (acecpted)..... eiue. £1.588 Western Electric Co. .......-- Lid 
W. T. Henley’s Telegraph Callendev's Co. 1er 1,725 

Works (Co........ RE se. 1,655 Siemens Bros. & Co.........-- 1,749 
Johnson & Phillips............ 1.670 | Dewhurst Engineering Co... 23M 

SUNDERLAND.— The Corporation heve accepted the following 
tenders :-— 

British Insulated & Helsby Cables, and India Rubber Gutta Percha & 
Telesraph Works Co, cables; British Thomson. Houston Co., eh 
switch and meter cabinet. 

Nuxgvrox.—The Corporation have recently accepted ‘the 


following teaders :— | 
Callenders Cable & Construction Co., feeder cables, £785; Key Eni- 
neering Co., conduit and accessories, £54. 7s. 6d. ; W. H. Kevs, feeder 
pillar, joint boxes and accessories, £63. 4s., bitumen, £26. lis. "T 
| British Thomson- Houston Co., switchboard extensions, £60. 
ABERDEEN.—The Corporation are recommended to accept the 
tender of the Brush Company for the bodies of six additional " Pay- 
es-vou-enter ” tramears at £2,742, and for motors at £1,080, and that 
of the British Westinghouse Co. for electrical equipments at £462. 
«mr RADIATORS.—-The Edison & Swan Co, have received (through 
their Glasgow branch) an order for supplying to H.M. B.C. 7 Tiger 2 
quantity of Admiralty pattern quartzalite radiators. 
Brothers Dynamo 
| otan 


GOVERNMENT LAMP ContTRACT.— Siemens 
Works have received a contract for a 12 months’ supply of W 
drawn wire tungsten lamps for H.M. Office of Works. B 

BRADFORD. — The tender of ©. Bell has been accepted for wining 
the large hall of Bradford Technical College. 
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= FINANCIAL MATTERS. 


HONTE ALIUM HE LAM 


MUNICIPAL ACCOUNTS. 


[Ad 


Ateicecrp.—-ile report end eccounts of tke municiy el tramways 
department for the year ended Mey 31 kave been issrcd. 

The total revenue was £85,267, against £80,166 in 1913; the working 
expenses were £47,036, against £43,206. After providing for interest, 
sinking fund, depreciation and renewals (£24,169, against. £24,435) the 
net profit was £14,062 (against £12,525), which is a record for the depart- 
ment. The total capital expended to date is £357,191, an increase of 
£6,602, and the reserve depreciation and renewal and sinking funds 
amount to £216,789. The passengers carried. were 22,218,142, the car- 
miles run 1,832,587, and total number of units used 2,170,033. Phe 
average traffic revenue per car-mile was E-04d., and working expenses 
were 6:16d., and the percentage of working expenses to income was 55:16. 

Fournemouth.—The tramway accounts for the vear enced Merch 
31 show totel capital expend ture of £412,006, en Increare of £7,213 
over 1913. 

The traffic revenue was £104,553 and the total revenue £104,960 ; 
working expenses were £589,011. leaving a siess profit of £15.28. Able: 
paying interest (£10,265), sinking fund (£15,255), rent of leased lines 
(£7,737), &e.. the balance was £13.20, making with a refund of income 
tax for the years 1800-LE (£1.700) a total of €15,070, of which £12,871 was 
placed to renewals account, £2,000 to reserve and £199 was spent on the 
17,182,844. passengers were carried. and 1,962,352. car- 


ow yf 


bonus scheme. 
miles run ; the consumption of current. per car-mile being E65 units ; 
the total revenue per car-mile was 12-83d. and the working expenses 
(including power) 7:224. 

Cclre.-- At Merel 31 the totel amount Lorrowed for the e'ectricity 
undertaking was £33,050, of which £16000 hes Leen repaid. 

The gross capital expenditure is £54,218, an increase of £2,427 during 
the year. The annual revenne was £10,115, including £8.531 from the 
sale of current by meter, £4584 from meter rental and 1.055 from the sale 
and repair of lamps, &c. The total expenses were £6,070, leaving (4.044 
gross profit. Interest required £4.196 and sinking fund £2,224, and the 
balance (£659) was applied in relief of local rate. 1,144,659 units were 
generated and 983,427 sold (including 448.523 by contract and 527.200 
to private consumers), There are only six public electric lamps, and the 
total maximum supply demanded is 700 Kw. 

Glasgow.—-The ecconnts of the electizeity department for the year 
ended May 31 have been issued by the Electricity Committee. 

The gross revenue was £378,315 (against 345.749 in 1913) and the 
working expenditure £200,897 (against £170.641), leaving £177,418 
(against £175,109), out of which the Committee met the following statu- 
tory requirements: Interest on loans (£65,040), sinking fund, &c. 
(£59,388), leaving a net balance of £52,980 (against £57,827). Deducting 
depreciation written off capital account, which, together with the con- 
tribution to the sinking fund, is equal to a rate of 4 per cent. upon the 
gross capital expenditure (£52,170), the surplus on the years operations 
Is E819 (against £7.520), which has been transferred to the reserve rund, 

. The report. states that the increase of income from all sources: was 
£32,565, which is considered to be satisfactory in view of the concessions 
granted to consumers last year and the reduction to the Watehing and 
Lighting Committee of the charge for public street lamps in Govan and 
Partick, The working expenses increased by £20,257, principelly due 
(apart from the larger output) to the higher price paid for coal and to 
Increase In rates, taxes and assessments, The average price received 
from consumers during the year was [-l7d. per unit, compared with 
l-287d. m 1913. The capital expenditure diving the vear amounted to 
£198,200, bringing the total expenditure (less depreciation written off, 
£600,459) to £2,456,782. 'The contracts for coal during the current 
year have been laid at a slightly reduced price, but owing to the increased 
amounts requived for interest, sinking fund and depreciation, and also 
to the contemplated capital expenditure for the new works at Dalmarnock 
the Committee reeommend that no change be made in the current rates 
us LE The number of consumers at. May 3l was 30,098 (against 
7^ (588), Increase 2,250 (or 8-08 per cent.) ; the units sold to piivate con- 
T totalled 73,988,649 (against 60,133,055), increase 13,854,604 
eee Percent.) ; 19,891,119 were sold for lighting and the remainder 
oe power and heating, The total number of motors in us? and 
Ab eat i | A mains was 9,638 of 66,047 11.P., and the units consumed 
unted to 53,233,034. against 8.8025 ; 59.1- > and i z 
sumption of A SUME : | Fine SL 2 CR aii 
stituted for the old type di aic lamn in [ER dui dm lam i in 
Partick are at wesent b inar ] 3 ed E - S ae - 2v i i } EN ae le 
with the half I : eing changed. — ESpeiimenis are also being made 
dim nn t Pu in connection with street lighting, buc the 
sinew Rt NI en k Es o adoption of this lamp is said to be the 
Shi SOR Ia jn m the number of elecirie street kunps is Lat, 
total T m SE 808 pillars with metal filament lamps. Phe 
Connor] : Sun pr lam ps or other current-consuming nor EDS 
at May 31 was 89.502 kw., compared. with 82,016 kw., an 
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on Dec. 17, 1913, when the demand was 38,612 kw. (against 33,369 kw.)- 
At the Port Dandas station a 6,000 kw. turbo-altermator set, four Bab. 
cock & Wilcox marine type boilers, with economisers, &c., were installed 
during the yeas The plant in the station aggregates 36,000 H.P., and 
at Pollokshaws-road station the plant agurevates 29,000 H.P. A 6.000 kw. 
turbo-alternator set, four Howden boilers with economisers, fans, &c., 
ace being erected at ihe laiter station, A 1,000 kw. rotary con- 
vertes has been ordered for Govan station and will be running in a 
few months. Two 95 kw. and one 210 kw. engine-driven dynamo sets 
have been disposed of to make room for more converting plant at the 
letter station where the stcam plant aggregates 4,750 H.P. At Partick 
station a 500 kw. retary converter has been transferred from Messrs, 
Beardmore & Co.’s sub-stetion and another 1,000 kw. rotary coaverter 
is to be ready for the winter load ; four small steam sets have been dis- 
posed of, and a high-tension supply, involving the erection of an a.c. 
switchboard, is being given from the Port Dundas station and a new 
direct-current. switchboacd is being erected. At Osborne-street sub- 
station a 1,000 kw. rotary converter is on order for the winter load; at 
Uveesaced sab-station a 509 kw. rotacy converter is on order; at Mary- 
hill sub-station a 250 kw. rotary converter has been added and at Dennis- 
toun sab-station a third 500 kw. rotary converter has been added, Im 
edidition to the sub-stations under the immediate control of the depart- 
ment, there are HE sub-stations on the premises of large consumers ; the 
wevregate plant in these sub-stations is now equivalent to 13,000 H.P., 
and arrangements have been made for the erection of sub-stations in the 
works of four other firms, Operations have been commenced on the 
ground acquired by the Corporation at Dalmainock Bridge for the new 
power station; plans for the buildings have been approved and tenders 
for buildings and plant will be asked for shortly, During the year 162 
miles of feeders and 4} miles of distributors were laid on the north side 
and 3! miles and 153 miles were laid on the south side of the river Clyde, 


Grcenock.— l'he electricity department reports that there is à net 


surplus of £3,463 on the pest year’s working, against an estimeted 
surplus of £1.272. 


COMPANIES’ MEETINGS AND REPORTS. 


n 


ABERDEEN SUBURBAN TRAMWAYS CO.—'l'he accounts for the half- 
year ended July 31 show a net profit of £1,650. 15s. 10d., and with the 
amount brought forward the credit balance is £4,104. 7s. The directors 


propose to add £2000 to the renewal and depreciation account, and to pay 


a dividend at the rate of 21 per cent. for the past year, leaving to beca rie t 
forward £1,291. 18s. 


NATIONAL ELECTRIC CONSTRUCTION CO. (LTD.).— l'he chairman (Mr. 
L. B. Schlesinger), who presided at the meeting last week, said that the 
war had interrupted. negotiations which had been going on for an im- 
portant contract for an electric railway on the Continent. In connection 
with other nezotiations for electric lighting and tramway undertakings 
in Pagdad; a Turkish company had been formed and estimates were being 
prepared in Bagdad. The company’s undertakings in England were 
moving in the right direction. The Torquay tramways had paid 5 per 
cent., compared with 3 per cent. in the previous vear, and wes showing 
increased receipts until the war broke out. At Oxford they had secured 
the exclusive right to motor omnibuses, and the Rhonda tramwava 
showed increased income. l 

At a subsequent. special meeting it was decided to reduce the capital 
from £250,000 in £1 shares to £125,000 in shares of 105. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES, &c. 


———*—— — 
NEW COMPANY. 


J. DAVIS & CO. (SOUTHAMETON) (LTD.) (137.379. —Res. Any. 1] 
capital €2.000 in €] shares, to carry on the business of eleetiical aud 
general engineers and contractors, suppliers of electricity. manufacturers 
of and dewters in railway, tramway and other apparatus, &c., and to 
adopt an agreement with T. Davis. Private com nv. "T. Davis is 
permanent governing director, subicct to. holding 660 shares, Ree 
oflice, TL Redford- place, Southampton. i 


STATUTORY RETURNS. 


l D. P. BATTERY CO. (LTD.)— The capitalinieturn to July 8S js £10.000 
in 4,0096 7 NC; 4,906 7 B. and 8 other shares of £10 cach All shines 
* * t EN 


incre se "T c6. quu. P s A ; : 
ase of 7,576 kw. The maximum Joad upon the stations ozcurred 1 taken up. £10,700 paid. Mortzazes and charges, £12,000 
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EVERSHED & VIGNOLES (LTD.)— Capital in return to July 9 is £30,000 METAL PRICES 
in £10 shares. 3,000 shares taken up and £30,000 paid. Mortgage nd. MET. Gimp da , 
, „000 : gages an date , 132, Upper Tha:nesstreet, London, 
charges, £15,000. ate August 26 ths following as the seri basis prices of E.C , quote under 
par ton. 


HARROW ELECTRIC LIGHT & POWER CO. (LTD.—1lu return to Solid Drawn Biast Tucci E Antimony «eese 7 00 
. 2 ue : ei (PERE 


March 12 capital is £50,000 in £5 shares (6,667 ordinary and 3.333 pre- Brazed Copper Tubes cxx evel 10i O O O ET ETA £21 0 0 
ference). ‘All shares taken up, and £50,000 paid. Mortgages and cha ges, Biazed Brass Tubes ............  lOld. o 
£26,325. Brass Wire eseese. Vistaeswrawe. 81d. | OI - LD Marats. per ton 
Copper Wire ec*c0t500900059*0060990 101 pean Saye ttt se £57 0 0 
INDIAN ELECTRIC SUPPLY & TRACTION CO. (urD.)—According to | — Rolled Brass «e or. ad | Caan cage doo d boro. 
return to April 30 capital is £547,986 in £l shares. 78,021 shares taken Brass Shects «reris 93. | Old Lead, less 4lbs. cwt... n od 
up. £3,021 paid . £15,000 considered as paid. Mortgages and charges, Old Zinc...seescsessevceee EIB T 
£65,000 SUM T Co Sh per ton. | Hollow Pewter .. A. 
63,000. Copper Sheet esses. BET G | Black Pewter, coo E 0 0 
NAIROBI ELECTRIC POWER & LIGHTING CO. (LTD.)—Return to | , ML A POR mutua Qai O O Gun Metal sa i oia ES 0 0 
` r , ., QUO under date 


July 22 gives capital as £30,000 in £1 shares (12,000 preference) ; 12,060 August 2$, the following prices of ScraP METALS ;— 


preference and 17,180 ordinary shares taken up, £1 per share called up on ; r ton. 

25,180 shares and £23,180 paid. £4,000 considered as paid on 4,000 edu rn 2n o ia) Ola Coad (ar usua Drag «e rap 

shares. Mortgages and charges, £19,000. Clean Copprr...... sess E59 0 0 Old Zine pM ME T 

"PAIGNTON ELECTRIC LIGET & POWER CO. (LTD.) - Capital in return "E Loin I Eee Pewter ert £10) 0 0 
enon eeresreseeveee ' ape ac Pewter fed eee £65 0 


Mr. Joseph can supply solder at the following prices per ton : Plumber's Solder (in bar 


May 18 is £15,000 in £1 shares ; 11,765 shares taken up and £11,765 paid. | 
or strip). £70 5 Commercial Tinman's Solder, £7) 3 Blowplps Solder, £101 


Mortgages and charges, £7,500 mortgage debenture and £3,000 temporary 
loan. (List of allotments made up to May 29, 1914, shows a further 50 
shares allotted for cash.) 


ee 


ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPI 


SPANISH TELEPHONE CO. (LTD.)—]n return to Aug. l4 capital is Week 5 | A 
£81,000 in 5,600 ordinary shares of £10 each and 1,250 preference shares LINE. ande d Inc. or dec.! __— CE 
À ed. (a) No. d Aiount Inc. or dec. 
DES E (a) 


__ | weeks. 


of £20 cach. 5,6000 ordinary and 671 preference shares taken up. £20 


per share called up on 671 preference and £10 per share on 4,000 ordinary. ne a £ £ : 
£53,420. paid. £16,000 considered as paid on 1,600 ordinary shares. ieu dba TEN f P Aug; i | MI |— 116 |o 102 | 21,866 n tan 
Mortgages and charges nil. Ashton-under Lyne name |o" 22; e | A Los 2 1,820,506 n 13,68 
yr Corporation..-.+.++. ' 
MORTGAGES AND CHARGES. Bath Ecc Tam La i 22 ae - EL 14 7,326 E 15 
ALLEN WEST & co. (LTD. )—Debent ure dated Aug. 10, 1914, to BI C di ees a ate i 23 1,276 T 2 jl 26 896 a i Gi 
secure £8,000, charged on company’s undertaking and property, present | Blackburn CORSI OR © i 1 nd + 125} 2l | 258493 E 19,814 
and future. Holders, London County & Westminster Bank, Lothbury. caps Corporation ......| 4, 23 2:908 H a 2 eo T Dus 
NORTH-EASTERN ELECTRIC SMELTING CO. (LTD.)—-First ners voc toan Mie UE ea sol i in 
debenture dated Aug. 17, 1914, to secure £500, charged on company's Brighton Corporation e| o». 23 eo + pos F 135,360 j+ 9.176 
undertaking and property, present and future. Holders, T. Estall, rar e aia & Carriage, n» 21| 8776| — 493 "33 Eo j 32: 
D. J, H. Cuunick and F. Eley. AA NA uh " 3: Lo n i » 
Bury Corporation .. ud. d 2l 6486 |+ J 
| RECEIVERSHIP ° Calcutta Tramways Co. .. ^ 2 NS T d m i" 30,032 |t 1,216 
CARBON WICKS (LTD.)—W. M inder, 1, St. Swithin’s-lane, EE; R ibid: | » 2 134|—  23| 34 ! 4o 4 m" 
ceased to act as receiver on Aug. 18, Central Condon Railway. si : T y x s . 
Io city Ei uth London Rly.| — .. * di d I 
rk Electric Trams Co... ^ E ae js " 
Croydon ....e een 7 + i RE + 2 33 16,770 |+  1& 
CITY NOTES SDGrBY- anand EREE TEET . 22] 1,037] + 19 | 3560 |+ 23 
E Dover Corporation . . . - . - " 22) 27|-— ied $21 ! 22008 + 129 
— p & Lucan Railway -| ,, 21 i57 + 54 a 130 t ^ 
MEMORANDA (Aug. 27).—Bank rate 5 per cent. (since Aug. 8, 1914 Dundee Corporation +. " 31} 639 |- 346 | 33 | 19697] j- 45 
Price of silver, 95d. Consols Pay Days, Sopt. 7 and Oet.1. Stockand | EastHamCouncil.... "MEC ECT PM n » 
Shares Pay Days, Sept. 14 and 28. Erith Pn c F ue . $ 23,079 + 229 
— —— — Ol exei y 2 = 2m F = 
BOURNEMOUTH & POOLE ELECTRICITY SUPPLY CO. (LTD.)—The Glasgow Corporation. . . .. Wu: 22 19373 t 22 NE 2834 H hr 
directors have decided, in view of the present financial conditions, to senex Mb ds V LAC »„ 22 i8 + 40) 3 on na un 
postpone payment of the interim dividend on the ordinary shares fo. the | ft Halifax Corporation n. '" ig | 3185 "a je > " 
past half-year. The interim dividend on the preference shares has been aS Elec. Trams Co..| 5, 19 1213 + d 2) 41435 i+ 306 
paid. P Hotierseld Compasses! coa 22] 2349 4. 201 » A M 
BRAZILIAN ELECTRIC TRACTION CO. (LTD.) -The usual quarterly Hull Corporation ......-- | " 2| 2/86 | — 260 2 70234 |+ Sal! 
dividend at the rate of 6 per cent. per annum will be paid. C UE J) i. 29 €33| 4- 185. 20 o; t AU 
"p : : . " Strict vo bs Ru , , 
EAST LONDON RAILWAY.— The coaching and goods traffic receipts of Loswich Corporation: Bs . | x e | D = m 20 2242 |- L 
this railway, as rendered by the Railway Clearing House, for June, 1914, nt ot Thandt Coert eet ue 22234. pA 7:910 2 D m 
were £3,080 (compared with £3,416 for June, 1913). Total receipts from un ai ME | » 22 155|— 3 14 2584 - 9 
April 1 to June 30 were £11,275 (compared with £10,454 in the corres- Lahcashire United eaa a, 12 Ven T Et 33 | 63090 t 193 
ponding period of 1913). end ud sq ERAS " 2| &26|-— 110 mi E t Een 
LLANELLY & DISTRICT ELECTRIC LIGHTING & TRACTION CO.(LTD.)— | Leth QD co E as 136| 34 | 9310 + 4fi 
An interim dividend on the preference shares for the half-year to June 30 oe pore bd "22 105 | — be » s M = 
orate ener ce . syn va . iverpool Cor tion.... ^" ; - 7 
at the rate of 6 per cent. per annum has been declared. i Liverpool O Veda Rive », le} 13,645 | + 182, 432 | 431,48? |t 13,089 
LOBITO, BENGUBLLA & CATUMBELLA ELECTRIC LIGHTj& POWER CO. Llancudno&ColwynBayR | „ 21 'àp|- "ae | 3é * T 
(LTD.)—M a recent extraordinary mecting it was resolved to divide the pd er Council e|. 042| 43314 | + 4467 1 SS * D. 
capital into 100,000 ordinary and 100,000 6 per cent. preference. and Landon United: n pens du is - T E | " 
participating shares. It has also been decided to create 12,000 5 per Lowestoft Corporation ... i , oie T ips 34 |2120 i- W 
cout. first mortgage debenture bonds of £10 cach. VA UE c ike x 0| 46 | 1007 ‘+ SI 
Pis M ncheste i E te T Ps dá 
MACKAY COMPANIES.— The regular quarterly dividend of L per cent. | Mersey Rr , 22| 17,201 | —  173| 2A | 32115 |t 6.0: 
on the preferred shares and the regular quarterly dividend of 11 per cent. Moor Dist. Rly...) .. 5. PA T T 
« à» TE i a M»ont(k:LM WE p Ies 1 > 01 x ot. ec. c de e te ee os "t rs 
on the common shares in the Mackay Companies 8 i me paid on Oct. I. Metropolitan Railway mp s 21| &835|— 333} 34 i 303,749 |t STP 
MADRAS ELECTRIC TRAMWAYS (1904) (LTD.)— his company's traffic Nelson Corporation ...... ko 25 'ip | — '* 39 . T TEM 
receipts for the fortnight ended Aug. 15 were R.28.340 (compared with M DM eee ei 2| amit 9,0 HOS (e 1058 
p. 27.034 in the corresponding period of last. year). Aggregate receipts Ae pd I f n ie x x 
from Jan. 1 were 2.436, 109 (compared with R.402,121). Oldham Corporation add y 23 221 Es us i20 ' 12392 |t a 
NEWCASTLE & DISTRICT ELECTRIC LIGHTING CO. (LTD.)— Th. EM Eu ML ce EMT a a a 
directors have declared an interun dividend at the rate of 3 per cent. per Pirtsnouth Cove tation.- ik vs . T v T 
annum (3s. per share), less tax, for the past half-year, E d TIE , 109; 1093 | + 123 i at | agao H E 
on . erham Cor tion es , VJ 47 
OLDHAM, ASHTON & HYDE ELECTRIC TRAMWAY (LTD )— The directors | Salford cuneus d. 2 ? | —Q03/ + 291 29 | eo + 98 
have decided to post pone the n n on the ordinary shares Sein aM pu MU * 4670, — 369! 19 | 103,40 - €" 
toa qx usually paid in August, but the ha (-vearlv. dividenc b hefficld Corporati idest U y E A ve 
= Sere M heen ai pee d dL MOS Trams oe » 2| 742 - 32)gm | 169,640 |t Im 
pre pe C Bic 2 as fat TR : ; etropz itan Tra d oe es ee we n ee 
STEWARTS & LLOYDS (LTD.)—The directors have declared the fol on nnl b ns ; 19 Es = 9 3 | Na m ME 
lowing interim dividends for the half year ended June 30 :—6 per vent. SEU M M ICE », 19| 146|- 29 2 PA] H sa 
per annum on the preference shares, 10 per cent. per annum on the pre- Sund-rland DA E on 23 1,062 | + 103] gil 17,046 - 8 
ferred ordinary shares and 6d. per share on the deferred shares, to be Dui E District..... -| ” i9 hod = i 3 5 H p 
on the 31st inst. UEBER aned rporation ....| , 19 225; + 36 : r 
aed ae yneside T " 20 726 33 
VICKERS (LTD.)—An interim dividend of ls. per share, tax fri Wallasey Cortx Co. serras » 19 617 | + 3 H 9 
p lare, tax free, on y Corporation .... 22 1.444 
the ordinary shares has been declared. , Walsall Corporation D UE 5 + 
MAD g SN E s ufus 'ington Corporation. " 2 bd 
EE zi = : " West Ham Co $ . ve J 419 + 
BRITISH ELECTRICAL FEDERATION. The traffic receipts on the tramways and railways Wolverhamp e Miu i | » 20 | 250 + 


owned bY the companies incl EL 19 


d . TA A : 
d August 14 were £40 Bee el ere Lace Federation for the week Yorkshire W.R. Tram 
dicas £4,671). Upon such of the services x Were working both o were £16,275 (a) These NAM e with ti 23 L4 
saar the decrease for the week was £1,400. ast year and this f Includes omnibuses, M Minus. jiu d 
4 Plus 2 days, 
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Patents in Time of War. 


A SHORT Act has now been passed by Parliament enabling 
the Board of Trade to suspend patents held in this country 
by subjects of the countries with whom we are at present at 
war. [t must not be supposed from this action that there 
is to be wholesale confiscation of such patents and that the 
rights given by them will be simply rendered worthless. 
On the other hand, there is no question that in certain cases, 
if patents so held were to remain operative, considerable 
hardship might be entailed, because the articles which they 
protect might not be obtainable during th» course of the war 
or for some time after its conclusion. It therefore be- 
comes necessary to provide means by which this difficulty 
may be overcome. By the present Act a simple procedure 
can be adopted to bring about the suspension of a patent 
during the war, and for a period of at least six months follow- 
ìng its conclusion. In order to do so it is necessary to 


satisfv the Board of Trade upon three points, namely, (a) ! steerin 
that the patentee or licensee is a subject ot a State at war | electri 


with His Majesty ; (b) that the 
manufacture, or cause to be manufactured, the pate ted į 
article, cr to carry on, or cause to be carried on, the patented 

Process ; and (c) that it is in the general interests of the | 
country, or of a section of the community, or of a trade, that 


Such articles should be manufactured, or such process carried 
On as aforesaid. 


—— 


ALTHOUGH it will not be possible for persons to avail 


themselves of this procedure aiter the period named, the 
Board will probabl 


y b» empowered to continue the suspen- 


| sion of any patent after this period for any time that may 


seem desirable. It isa little difficult to say to what extent 
advantage will be taken of this new Act, because time and 
money are required to develop a new line of manufacture ; 
also, much uncertainty may be felt as to the ultimate 
result. It is, nevertheless, highly desirable that such 
powers should exist in order that our country's needs should 
be met. On the other hand, we think it is important that 
the Act should be administered with fairness and con- 
sideration, for the simple reason that subjects in the British 
Empire hold large numbers of patents in other countries, 
including those which are at present at war with us, and, 
therefore, unjustifiable steps in this direction might bring 
about retaliation, so that the net result might possibly not 
be very considerable. Doubtless the Board of Trade will 
consider all the aspects of every case. We feel strongly, 
however, that if any good is to result to this country the 
Board should define the time during which each pateat will 
remain invalid when the matter is brought forward ; other- 
wise the Act will be of little commercial value. 


[Ud 


Electric Steering. 


THERE is no doubt that the electric drive in one form or 
another is making steady progress on board ship. Very 
naturally auxiliary apparatus of all kinds have been the 
first to feel the effect of this change of practice, for the 
simple reason that the steam engine is not well adapted for 
working ship's cranes and plant oí that description. To go 
from this to the main drive of the propeller is a long step, 
and it may yet take a considerable time before very serious 
headway is made in this direction. Nevertheless, progress 
has been recorded and from all accounts the results have 
been satisfactory. Returning, however, to the auxiliary 


, equipment, there is one piece of apparatus which has not 


fallen so ready a victim to electrical methods—namely, the 
g gear. Yet there are many weighty reasons why 
cal methods should show to advantage in this par- 


person applying intends to | ticular development. Perhaps one reasor which has retarded 


Progress in this direction is the fact that the officers and 
seamen of our mercantile marine are fully accustomed to the 
use of the steam engine for this particular purpose. They 
have a certain familiarity with the steam engine, and every 
mechanic has a more or less intimate knowledge of its work- 
ing. The electrie motor, on the other hand, in their eves, is 
a somewhat unknown quantity. 


eee 


NEVERTHELESS steam has certain marked disadvantages. 
Either long lengths of steam piping must be used or long 
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lengths of wire rope. If long lengths of steam piping are 
used they give rise to undesirable condensation, and they 
may cause an objectionable amount of heating. The 
ordinary steam steering engine is also very wasteful, partly 
owing to the fact that the valves are so set that a certain 
amount oi st2am blows through, even when the engine 
is not at work. Also steam is taken for the full stroke, all of 
which makes for inefficiency. Further, the mechanical 
connections from the bridge to the engine valve are a source 
of trouble, more particularly when it is necessary to run 
these through compartments and water-tight bulkheads. 
On the other hand, electrical connections are a simple 
matter, and if these were all that had to be considered 
electric steering would no doubt be used to the exclusion of 
steam. Unfortunately, the control of the stezring motor 
has introduced some difficult problems. These are chiefly 
due to the fact that engineers have aimed at a follow-up 
method, having attempted to imitate the steam steering 
engine. This has made necessary the utilisation of the 
Wheatstone bridge, or similar methods, which are compli- 
catcd. If we may judge from a Paper by Mr. H. L. HIBBARD, 
the concluding portion of which appears in our present 
issue, engineers now realise that this is by no means neces- 
sary if a non-follow-up method is adopted. The motor can 
then be actuated by a simple form of controller, and from 
what Mr. HiBBAR» states, this presents little difficulty to 
the sailor, and is giving every satisfaction. . The system 
has been used more particularly in the American navv, and 
when it is realised that controlin battleships is desirable from 
several points, we think it will be understood that. electric 
steering presents a very strong case, and is likely to be 
adopted very generally. 


—À—————— nora —ZÍ llla GE ERR i BM 


Killing Insects with  Electricity.—According to the 
“ Electrical World " an electrical apparatus has been invented 
by Mr. Friggori, Argentina, for killing the many insects which 
are harmful to the growth of trees and grain. A metallic 
net supported on a two-wheel vehicle is suspended over the 
ground where the insects are to be killed, and electric energy at 
6,000 volts is allowed to discharge from it to the ground. 
By brushing trees with a metallic broom energised from the 
same apparatus 1t is claimed that any insects in the leaves or 
bark of the tree can be killed. 


Economy of Electric Drive.—An instance is given in the 
“ Electrical World " of the speeding up and increased efficiency 
obtained in a machine shop by the introduction of electric 
driving. The shop in question was the repair shop for the 
various municipal departments of the city of Chicago. Up 
til last year the machines were driven through intricate 
shafting by & steam engine, when no less than 53 per cent. of 
the power generated was absorbed by friction losses in the 
shafting. The introduction of 12 electric motors, having an 
aggregate rating of 94-5 H.P., for driving the shafting, has 
resulted in the no-load losses being reduced from 53 to 10-8 per 
cent. Besides this, the speed of the shafting has been increased 
33 per cent., with a corresponding increase in output. 
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Prof. Raphael Meldola, D.Sc., F.R.S., Prof. W. H. Perkin, Ph.D., D.Sc, 
F.R.S., Sir A. J. Tedder, Messrs. Max Muspratt, D. Howard, I. Levin. 
stein, M. Sharp, J. Turner, T. Tyrer and John Anderson (of the National 
Health Insurance Commission and Board of Trade). The secretary is 
Mr. F. Gossling (of the Patent Office), to whom all communications 
should be addressed at the Commercial Intelligence Branch of the Board 
of Trade, 73, Basinghall-street, E.C. 

G.E.C. Men with the Colours.—At the beginning of the 
week close on 10 per cent of the total number of employees of 
the General Electric Co. (Ltd.) had joined the colours. The 
actual numbers for the various offices and works are as 
follows : Head office, London, 75; provincial branches, 70; 
Union-street works, 8; Salford Electrical Instrument 
Works, 8; Peel-Conner Telephone Works, 24; Witton Works 
(including the Engineermg Works, Carbon Works, Conduit 
Works and the Ileene Works), 165. We may specially refer to 
Mr. H. Clifford Palmer (manager, publication department), 
who is a lieutenant in the London Scottish, and Mr. W. E. 
Curtis (manager, bought ledger department), who also is an 
officer, his regiment being the Army Service Corps (Terri 
torials). ` | 

Royal Engineers (T.F.— The following officers are 
seconded: Second "Lieuts. Samuel E. Monkhouse and Jas. 
Young (Tyne Electrical Engineers), Lieut. Geo. H. Ranson 
(London Airline Signal\Company, London District Signal 
Companies, Army Troop), Second-Lieut. Alan O. Laurie 
(Western Cable Signal Company, Western Command Signal 
Companies, Army Troops), Lieut. Frank R. Jemmett (Electric 
Lights Companies, Lancashire; (Fortress) Engineers). 

Second-Lieut. Edwd. J. Rinnmer has been promoted to 
Lieutenant in the Electric Lights Company, Lancashire 
(Fortress) Engineers. N 

Second-Lieut. Fredk. H. Bowers is’ absorbed into the estab- 
lishment of the Tyne Electrical Enginàers. 

Second-Lieut. Wm. G. Ward has beeon promoted to Lieu- 
tenant in the Tyne Electrical Engineers. Ñ 

Thos. Fredk. Middleton-Case has been ap, pointed a Second- 
Lieutenant in the London Electrical Engineers | 

Traffic Development at Quebec.—A consi rl increase 
in the traffic on the Quebec Railway, Light & . Power Co. 
system has been obtained recently by a more frdquent tram 
service, and the introduction of special sight-seein’'¢ Cars, ke. 
According to the " Electric Railway Journal ” the psuestion of 
giving increased service for the Quebec publie was taken up 
early in 1912. The normal number of cars in al|$ylay use 
during the summer had been 40, which was increased | to 99. 
thus decreasing the headway on certain routes fro j to 
2) minutes. The immediate effect of this sudden incre? m 
service was to cut down the earnings per car-mile conside?) 
but the public learned to appreciate the extra servicd* 3? 
rapidly that to-day the earnings actually exceed the orig) tt 
figures by àd. to ld. per car-mile. This experience has dem; 
strated that in a hilly city like Quebec people will ride ven" 
short distances provided that frequent cars are available. Tll* 
provision of special observation cars has also resulted in ? 
very large increase of traffic. These cars make a tour, lastinge 
about two hours, round the various parts of the city, and at 
competent guide accompanies each car to point out the chief 
features of interest. These runs have been popularised to 8 
large extent by the distribution of special illustrated pamphlet 
guides, which are written so that the text follows the route 
of the observation cars. They are handed to tourists as they 


arrive in the city and are also sent out to tourist agencies. | 


Two- and Three-Plate Ceiling Roses.—The Engineering 


Standards Committee have just published their report on the 


British standard specification for two- and three-plate ceiling | 


British Chemical Industry.—The President of the Board of | roses. which will be particularly welcome at the present time 


Trade (Mr. Runciman) has appointed a committee to consider | 


and advise as to the best means of obtaining for the use of 
British industry sufficient supplies of such chemical products, 
colours and dyestuffs as have hitherto been largely imported 
from countries with which we are at present at war. 

The Lord Chancellor will be chairman of the committee, and the other 


members are: Dr. George T. Beilby, F.R.S., Dr. J. J. Dobbie, F.R.S., 


now that considerable attention is being paid to the production i 
of goods hitherto imported. The preface to the report ex- ; 
plains that the standardisation of two- and three-pin plugs a2 
other accessories is being proceeded with, but it was felt that 
the convenience of those concerned would best be met by 
issuing separate specifications so as to bring the standardisation 
into force as soon as possible, rather than by waiting until 1's 
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whole of the work is accomplished, and then publishing simul- 
. taneously a complete set of specifications. The desirability 
of being able to replace easily a damaged fitting or cover cannot 
be disputed, and this, it is hoped, will be rendered possible by 
the adoption of this specification without unduly hampering 
the design of these fittings. The committee have had the 
` cordial co-operation of the British Electrical and Allied Manu- 
facturers’ Association, so that these standards are likely to be 
generally adopted by the industry. The report contains par- 
ticulars of the material to be used, the dimensions of all the 
essential parts, the sizes and shape of the holes for the wires, 
and all other necessary details. An interesting point is that the 
committee have specified that each terminal plate in the stan- 
dard ceiling rose shall be of a different shape rather than a 
different colour; the reason for this is explained in a special 
note. Drawings illustrating the standard adopted are in- 
cluded in the report, which can be obtained for 5s. 2d., post 
free, from the offices of the committee, 28, Victoria-street, 
Westminster. 


Current Topics. | 


Subjects of current interest dealt with in this issue include 
the following :— | 

We publish an original article on the “ Use of Synchronous Motors 
for Power Factor Correction," by Mr. Eardley-Wilmot (p. 864). 

We give a second instalment of Prof. G. W. O. Howe's Paper “ On 
the Capacity of Radiotelegraphic Antenna," read before the British 
Association (p. 859). | i 

An abstract of an article on '* A Motor with a Double Rotor," by 
Mr. A. Hoefflur, appears on p. 856. | 


'* An article on “ Electrolysis and Reinforced Concrete," by Mr. 
Kurt Lubowsky, is given in abstract (p. 868). Our Leading Article 
deals with this subject (p. 870). 


We conclude the abstract of a Paper on “ Electricity, the Future 
Power for Steering Vessels," by Mr. H. L. Hibbard (p. 872). 


Extracts from a report to the British Association on “Gaseous 
Explosions” are given on p. 875. 


OBITUARY. 


HERBERT R. HupsoN.— The death took place on Aug. 30, at his 
residence, Penn Fields, Wolverhampton, of Mr. Herbert R. Hudson, 
A.M.I.E.E., A.C.G.I., chief designer to the Electric Construction Co. 
(Ltd.), and a vice-president of the Wolverhampton Engineering 
Society. Mr. Hudson joined the staff of the Electric Construction 
Co. in 1907, and took up the position of chief designer a little more 
than 12 months ago. 

Lorn MerRTHYR.—We regret to record the death of Lord Merthyr 
of Senghenydd. The deceased peer (perhaps better known as Sir 
W. T. Lewis) was a director of the South Wales Electrical Power 
Distribution Co. and other public companies, manager of the Bute 
estates in Cardiff and president of the Mining Association of Great 
Britain, the Institute of Mining Engineers and the South Wales 
Institute of Engineers, and was on the Council of the Institution of 
Mechanical Engineers. 

ALD. S. LAMBERT.—We also record with regret the death of Ald. 
Samuel Lambert, the doyen of municipal life in the borough of 
Islington. The deceased was a strong advocate of municipal elec- 
tricity supply, and was for many years chairman of the Committee 
which had charge of the local electricity works. 


PERSONAL. 


We have to announce the retirement, after 40 years’ completed 
service in the Guardian Assurance Office, of Mr. H. Human, M.L E.E. 
ELECTRICIAN readers will remember the prominent part ta ken by Mr. 
Human in the early eighties during the “ Battle of the Rules.” We 
are sure Mr. Human takes with him the best wishes of all for a health- 
ful and comfortable retirement. 

Mr. E. Raven has been appointed an assistant secretary to the 

Post Office in place of Mr. H. S. Carey, C.B., promoted to the position 
of joint second secretary. 
. Mr. C. Koettgen has tendered his resignation, which has been 
accepted, as a director and as managing director of Siemens Bros. 
Dynamo Works (L‘d.), and has no further connection with the com- 
pany. 


APPOINTMENTS VACANT AND FILLED. 


The Corporation of Swansea invite applications for the position of 
borough electrical engineer. Salary £500 per annum. Applications 
to the town clerk, Mr. H. Lang Coath, The Guildhall, Swansea, by 
noon Tuesday, Sept. 15. See also an advertisement. 

Swansea Corporation also require a junior switchboard attendant. 
Salary £70, rising to £100 per annum. Applications to the town 
clerk, Mr. H. Lang Coath, Guildhall, Swansea, by noon Tuesday, 
22nd inst. See also an advertisement. | 

An overhead linesman is required for Colombo. Applications to 
the Colombo Electric Tramways & Lighting Co., 11, St. Benét-place, 
Gracechurch-street, London, E.C. See an advertisement. 

A first-class charge hand is required for the armature core plate 
stamping department of a firm. See advertisement. 

A lighting foreman is required by the Royal Borough of Ken- 
sington. Applicants must possess a thorough and complete know- 
ledge of gas and electric lighting. Wages £3 per week. Applica- 
tions by Sept. 7 to Mr. H. R. Finch, A.M.LC.E., borough engineer 
and surveyor, Town Hall, Kensington, London, W. oe 

The Committee of East Ham Technical College invite applications 
for the position of evening instructor of electric wiremen’s work. 
Salary 12s, 6d. per evening.. Forms of application from the Prin- 
cipal, to whom applications are to be sent by first post Sept. 7. 

A professor of pure and applied mathematics is required for 
Victoria College, Wellington, N.Z. Salary £700. Forms, &c., from 
High Commissioner’s office, London, S.W., applications by Sept. 15. 

A meter superintendent is required by Hull Corporation Electricity 
Committee. | | l 


Mr. S. Seal, of Hull, has been appointed superintendent of the 
meter and electrical testing department at Salford, at £150 per 
annum, rising by annual increments of £12. 10s. to £200. 


INSTITUTIONS AND SOCIETIES. 


Northampton Engineering College Union Society.—We have re- 
ceived a copy of the Northampton Engineering College Magazine for 
July, which reports in excellent style the chief events at the college 
during the past term. Several Papers read before the Engineering 
Society are published and an interesting sketch of the career of Mr. 
C. E. Larard is also given. 


Iron and Steel Institute.—It is announced that, in consequence of 
the war, the Comite des Forges de France has been obliged to cancel 
all arrangements for an autumn meeting of the Iron and Steel Insti- 
tute in France this year. Under the circumstances, the Council has 
decided that it would be advisable to postpone for the present the 
organisation of any alternative arrangements for an autumn meeting 
for the reading and discussion of Papers. A number of Papers have 
been submitted with a view to their presentation at the Paris meeting 
and the Council proposes to print in the usual way advance copies 
of those Papers approved for publication and to invite discussion 
thereon by correspondence. The Papers and correspondence thereon 
will be published in the next number of the '* Journal." 

Municipal Tramways Association.—In view of the present state of 
affairs in this country it has been decided not to hold the annual 
conference of the Municipal Tramways Association, which was to 
have been held at Salford from Sept. 23 to 25. 


THE NATIONAL RELIEF FUND. 


(Treasurer H.R.H. The Prince of Wales.) 


This great National Fund, for the relief of those amongst the needien 
classes who are widowed, orphaned and otherwise affected by the fighting 
in which our troops and ships are now taking part, urgently seeks contri- 
butions however small. These can be sent with the following note, 
which can be cut out, filled in, put in an envelope and sent unstamped, 
addressed H.R.H. The Prince of Wales, Buckingham Palace, London. 


d. toward the Prince of Wales’ 


I enclose £ 8. 


NATIONAL RELIEF FUND. 


€9006999090990600090968909000909000«4069900*9590«4950509*9905*00000290009020092*90225* 0902299 
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A MOTOR WITH A DOUBLE ROTOR.* 


BY A, HOEFFLUR. 


This article is a description of a type of motor, made by the Oer- 
likon Company. The motor in question has a squirrel-cage arma- 
ture, and 18 speeds between 1,000 and 3,500 revs. per min., and is 
designed to drive an air ccmpressor. One of the main disadvantages 
of the polyphase induction motor lies in the difficulty of producing 
changes of speed without losses of an electrical nature. Many 
methods of avoiding this have been prcposed—e.g., the cascade 
arrangement of two induction motors, the placing of an induction 
motor in cascade with a commutator motor, and the system by 
which the number of the poles is changed in'induction motors and in 


m 
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Fia. 1.—DriAGRAM SHOWING THE AUXILIARY MOTOR DRIVING THE STATOR 
OF THE MAIN MOTOR By MEANS OF A BELT. 


those of the commutator type. All these proposals are well known 
There is yet another method, which is less known and which has not 
yet been extensively employed, consisting in the employment of an 
auxiliary motor, which rotates the primary portion of the main 
motor at a variable speed either in the same direction as the rotor or 
in the opposite direction. On this plan it is possible to regulate the 
&peed of an induction motor in a state of hyper-synchronism, while 
all other methods, with the exception of those applying to the com- 
mutator motor, only allow of regulation at speeds below that of 
synchronism. But the commutator causes many difficulties, and 
the construction of a high-speed commutator motor is attended with 
many difficulties. The advantage of the above-mentioned system is 
that it can be applied to an asynchronous motcr in a state of hyper- 
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Fic. 2.—Di1AGRAM SHOWING THE AUXILIARY MOTOR DIRECTLY COUPLED 
TO THE STATOR OF THE MAIN MOTOR. 


synchronism, and is, therefore, specially useful in those cases where a 
high speed is necessary. as in the case of blowing machinery, air com- 
pressors and centrifugal pumps. 

The few instances in which this method has been applied relate to 
cases where three speeds are provided. But the Maschinenfabrik 
Oerlikon has lately applied it with a combination of two motors in 
such a fashion that 26 speeds are provided. The main idea under- 
lying the construction is that both the auxiliary motor and the main 
motor are so designed that the numbers of their poles can be varied. 
Thus, with an auxiliary motor, having » speeds, and à main motor 
having m speeds, there is the possibility of | producing nm speeds by ! 


* Translation of an article in" Elektrotechnik und Maschinenbau.” 


using the combination. The highest practical speed of an ordinary 
two-pole induction motor, running on 50-cycle current; is 3,000 revs. 
per min. With the new double-rotor motor of the Oerlikon Company 
it is now possible on 50 cycles to reach speeds of 3,750 and more. 
The mode of action is briefly explained in the following paragraphs. 

If an ordinary four-pole motor is joined to a network, supplying 
current at 50 cycles, the rotor on no-load will reach a speed of 1,500 
revs. per min. Let us call this motor the main motor, and let us 
suppose further that the motor is so arranged that by means of a. 
suitable construction, its stator no longer remains at rest, but is 
capable of being rotated. Let us suppose that this rotation can be 
effected by means of an auxiliary motor, running at 1,000 revs. per 


P 
* LN 7 
^ 7 
H 


Hy 
s * 


f vd 
E 


Fic. 3.—ExTERNAL VIEW OF DIRECTLY-CONNECTED GROUP. 


min., the latter driving the main motor through belt or gearing, 
which reduces the speed in the proportion of 1 to 4. Let the main 
stator, therefore, be so rotated that it revolves in the same direction 
as its rotor; the speed of the rotary field now is increased by 250 
revs. per min. Thus the rotary field no longer rotates at 1,500 revs. 
per min., but at 1,750 revs. per min. On no-load the rotor of the main 
motor rotates synchronously with the rotary field, and thus its speed 
becomes 1,750 revs. per min. Both the main and auxiliary motors 
in this case work as motors. The power given off at the pulley or 
spindle of the main motor is thus the sum of the watts delivered to 
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Fic. 4.—DIRECTLY-CONNECTED GROUP WITH A PORTION OF THE CASING 
REMOVED. 


the two motors, after allowing, of course, for the sum of the losses in 
the two. If the auxiliary motor is switched off, and the stator of the 
main motor is kept at rest by means of a brake, the rotor agam 
rotates at its old speed of 1,500 revs. per min. If the direction of 
rotation of the auxiliary motor is reversed, so that when the action 
of the brake is removed, the stator moves in a direction opposite to 
that of the revolving rotor at 250 revs. per min., then the s of 
the rotary field of the main motor will be lowered to 1,250 revs. pet 
min., which, therefore, becomes the speed of the rotor of the main 
motor. In this case, the main motor acts as a true motor, while the 
auxiliary motor acts as a generator. Fig. 1 shows the aL a 
of such a combination, the driving of the main motor being effecte 
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by means of a belt. If the main and auxiliary motors are so con- 
structed that it is possible to change the numbers of their poles, then 
it is possible to obtain 26 different speeds. The simplest arrange- 
ment is to connect the main and the auxiliary motors directly 
together, as the Oerlikon Company has done in their double-rotor 
motor, shown in Fig. 2. 

Some of the results obtained under test by this motor may be of 
interest." On 500 volts and with 50-cycle current, the following are 
the speeds of synchronous running for 18 different speeds :— 


Speed. —R.P.M. ipe A Speed. R.P.M. S Hd 
eT 3,500 oes. 300 0... 2000 .... 170 
2 nn 3.375 285 b o. L875 n 160 
3 n 3.950 ...... 280 12... 14550 |... 150 
"NR 3187 ...... 270 13... 1687 ...... 145 
Bo. 3,000 ...... 955 ld. 1500 |... 125 
6 n 2813 ... 240 15... L313 |... 110 
Aer 2750 |... 230 16 |... 1250 1 100 
8... 2625 |... 220 i oe L125 ... 90 
g 2 2500 ...... 210 18 |... 1000 |... 80 


The motor is intended to be applied to driving an air compressor 


by being directly coupled to it; the pressure of athe air;on' delivery 


Fic. 5.—THE Rotor or THE MAIN MOTOR wiTH Sr IP RINGS. 


is to be equal to that of a column of water 5 metres high, the amount 
of air to be 3 cubic metres per second, and the speed to be 3,500 revs. 
per min. In order to obtain 18 speeds, the main motor is capable of 
two speeds by changing the number of its poles from two to four. It 
has, therefore, two synchronous speeds of 1,500 and 3,000 revs. per 
min. The rotor of the main motor is of the squirrel-cage type. The 
auxiliary motor has four speeds. Its stator is so wound that the 
number of its poles can be changed from 32 to 16 and from 24 to 12. 
The four synchronous speeds of the auxiliary motor are, therefore, 
187, 250, 375 and 500 revs. per min. The rotor of the auxiliary 
motor is also a squirrel cage, which is directly connected to the 
periphery of the rotatable stator of the main motor. Suppose, now, 


that the main motor is so arranged that its synchronous speed would 
be 1,500 revs. per min. Then, by combination with the auxiliary 
motor, it is possible either to increase or decrease this speed by any 


Fig. 6.—THE SQUIRREL (‘AGE OF THE Marx MOTOR WITH THE FANS. 


one of the following four amounts—viz., 187, 250, 375 or 500 revs. 
per min. Thus eight speeds are obtained in addition to the original 
speed of 1,500. If, on the other hand, the main motor is so arranged 
that its synchronous speed is 3,500 revs. per min., it is also possible 
to increase or decrease this by exactly similar amounts to those stated 
above, and we therefore get new variations of an additional eight 
Speeds. The synchronous speeds of the main motor are, of course, 
possible by switching off the auxiliary motor and holding the stator 
of the main motor at rest by means of a brake. Thus, the total 
number of speeds becomes 18. 

In Fig. 2, the squirrel cage 1 of the main motor rotates on bearings 
2, provided with automatic ring lubrication. The bearings are 
suitably designed for speeds of 3,500 revs. per min. The primary 
portion 3 of the main motor is mounted on ball bearings, shown at 


4, which are suitable for a maximum speed of 500 revs. per min. the main motor is then brought to the position 1. 


857. 


The method of changing the number of poles of the main motor 
from two to four and for conveying current to the winding 5 isjpro- 
vided by the six slip-rings 6. The cooling of the motor is effected 
by the two fans 7. The squirrel cage 8 of the auxiliary motor,is 
directly connected to the stator 3 of the main motor. The stator 9 of 
the auxiliary motor is bolted to the baseplate 10. The terminals of 
the pole-winding 11 are connected with the pole-changing device, 13, 
which is directly mounted on the stator 9. The various parts are so 
interlocked that a change of the direction of rotation is onlyspossible 
in the neutral position. The pole-changing device?13 is itself capable- 
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Fic. 7.—THE STATOR OF THE AUXILIARY MOTOR. 


of effecting this reversal of direction. For starting purposes the 
transformer 15 is provided. This is also combined with the pole- 
changing device for the winding 5 of the main motor. The brake 14 
is brought into action by the pole-changing device 13, and is for the 
purpose of maintaining the synchronous speeds of 1,500 or 3,000 
revs. per min. for the main motor. The interlocking is such that at. 
all other speeds the brake is put out of action. 

Fig. 3 shows the complete motor with the pole-changing device 
fitted on it. In Fig. 4 some parts of the casing are removed, and thus 
the slip-rings and some of the other parts are more clearly seen. Fig. & 


y 


Fic. 8.—CoMPOUND BEARING WITH RiNG LUBRICATION AND BALL 
BEARINGS. 


shows the rotor, which carries the primary winding ; it also has the- 
six slip-rings of the main motor and the squirrel cage of the auxiliary 
motor fixed to it. The squirrel cage of the main motor with the two 
axial fans is shown in Fig. 6. Fig. 7 shows the stator of the auxiliary 
motor and the two-pole windings. In Fig. 8 is shown the bearing 
of the main motor, with the ball bearing mounted on it; this latter 
carries the main stator with the squirrel cage of the auxiliary motor. 
This double bearing can easily be dismantled in a quarter of an hour, 
and has worked excellently in practice. 

The double rotor is started in the following simple fashion: The 
auxiliary motor is gradually brought by means of the pole-changing 
device 13 (see Fig. 1) up to the speeds of 187, 250, 375 and 500 revs. 
per min. successively, this rotation taking place in the direction 
opposite to that of the main motor. The starting transformer 15 of 
In this position 
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the main motor works as though it had four poles, and receives only 
one-third of the normal voltage of the supply network. The rotor of 
the main motor in about 30 seconds reaches a speed of 1,000 revs, per 
min., which is the difference between 1,500 and 500. The full voltage of 
supply is then applied to the motor at the next stage. For this 
purpose the switch of the starting transformer is moved over the 
position 2 to the position 3, which is the working position for the 
four-pole winding. The maximum starting current amounts to 
one-third of that at 3,500 revs. per min. Now, by the help of the 
pole-changing device 13, it is possible to get all the sp»eds—1,125, 
1.250, 1.313, 1,500, 1,687, 1,750, 1,875 or 2,000 revs. per min. In 
order to pass from a speed of 2,000 to 3.500 revs. per min. the starting 
transformer 15 is brought to the fourth position. This switches the 
main motor from two poles to four poles, and it receives at the same 
instant one-third of the voltage of supply. In about 50 seconds 
the motor reaches full speed. The voltage is then increased to the 
normal by moving the lever of the starting transformer over the 
position 5 into the working position 6. The maximum current rush 
is about equal to the normal current at full speed. With the pole- 
changing device speeds of 3,375, 3,250, 3,180, 3,000, 2,813, 2,750, 
2.625 and 2,500 are possible. The above tests were carried out with 


If V is the average potential of the wire CD, we have 
1 l ^1 
V= e| | sinh-! B ig. | apad 
J0 d Jo 


1— yl 
[e 
ps | 
bes ieee da | 
= 0| Sinn^ —— = xi 
m d nt] 


l d 
= 4nro( sinh? d 1) approximately, i being small, 


l ü 
ere log (G tf + )-1 
2! 
=Anro( log, = 1) approximately 
l 
= tnro( log, ;-9309). 
( 


If the antenna consists of n parallel wires the average potential of 
the mth wire is given by the formula | 


l 
y oem ier] log, — 0-309 
r 


a directly-coupled air compressor with half-open delivery valve. 


l l l 
| r ] S Leer en — 2 9 — 
+ (iog at og oat + log on —1)d 0-309(m — 1) ) 
+{ lo ee aa l | 0-309 
f O Se e... E —- i < — 
( B q" OE ad TE esed e »)] 


[(n—1 l 


? l * 
NE inr lowe ot loe. ed fie Y -0309n | 
l d 
=4rro| n log = + log , leg [m — Y Jn LUN 


» l d 
= ind 1 (log d 0:309) +log k log /» —m [n — y 


This formula for the average potential differs from that for the 
potential at the middle of the wire only by the term —0-309; hence 
to the degree of approximation here employed, the difference between 
the average and the maximum potential is the same for cach wire of 


EN 1.000 1.500 2.000 2,500 3000 3,500” | the antenna. 
E Fig. 11 
E W Figs. 9 and 10 show the variations of efficiency, power factor and 
"Y current as functions of the power. Fig. 9 gives curves for the nine 

lower speeds between 1,000 and 2.000 revs. per min., which result 

from the combination of the four-pole main motor with the auxiliary 
eee motor. Fig. 10 contains the nine curves, resulting from the com- 
PA bination of the two-pole main motor with the auxiliary motor. Fig.11 Fia. 7. 
ee gives the efficiency and power factor as functions of the speed over 
n the whole range, under the assumption that the motor works with a The formula given above for the capacity of a multiple wire flat. 
et constant torque. antenna should therefore be modified as follows :— 
a If the motor is constructed with an armature connected to slip- nl 
4 rings, the speed can be continuously varied by a resistance con- OTT — —r- electrostatic units. 
p nected to the slip-rings. This can also be done by using à commu- 2 Flog. ; 999) + log BI | 
E tator motor as the auxiliary motor. i q ’ 
m Our readers can obtain further particulars from Mr. G. Wüthrich, This gives for the capacity per linear foot 
eo the London manager of the Oerlikon Co. n 30-5 
gi j———! C= ia ae REC Rer m micro-mfds. 

ON THE CAPACITY OF RADIO-TELEGRAPHIC 2 | (log, 7031 )+log. Bj 
ANTENNZE.* 16-940 


micro-mfds. per foot. 


BY 


BY PROF. G. W. O. HOWE, D.SC. 
(Continued from page 832.) 

Summary.—'The capacity considered in this Paper is the actual static 
Capacity, and. not the equivalent capacity of the antenna considered as 
part of an oscillatory circuit. When raised to a potential above or below 
that of the earth, the charge is distributed over the antenna in a way 
Which is not easy to calculate, but which must be such that all parts of the 


p 
X 


L 
n (ie -— 0-31 ) t log, -B 
d r 


This formula has been obtained by an approximation which is 
inaccurate when the length of the antenna is not a large multiple of 


\ 


. ; l : - 
its width. For instance, if Ze and there are 12 wires, the ratio of 


p antenna are at the same potential. If the antenna were made up of a length to width is only 20/11, and it is obviously very inaccurate to 
a great number of short pieces, placed end to end, but insulated from each | assume that 1 can be neglected when compared with (20/11), or that 
"d other, it would be possible to distribute the charge uniformly, but the | (11/20)? can be neglected when compared with 1. 

i E M would then vary from point to point in a way which is easily The writer has calculated the capacity of a number of antennae by 

calculated. lf now we assume that all the separate pieces of wire are | the application of the rigidly accurate formula 

p Connected electricity will tlow from points of high to points of low potential i DUE 

/ Ps the potential is everywhere the same. ‘The assumption: made in LE tr sinh or El re J 

P Medi: the Ar formule is that this final uniform icis is d L l 

Lo distributed. dll D I MM LÁ and finds that the error is less than l per cent. if the length is more 
a. a! than eight times the extreme width, which will generally be the case. 
a We have already seen that the potential at P due to the charge on | If the length is only four times the width the error amounts to 3 per 


AB (see Fig. 7) is i dv 
Venir] sinh! K +sinh-! ( EN 


— d J E 


N per read before Section G. of the Bolish Association at Sydney, 


Se ALA WDA 


cent., while it reaches 7-3 per cent. if the length is only twice the 
width, the actual capacity being less than the calculated. 

This correction has been applied in the calculation of.the cgapaci- - 
tie$ given in the following tables and curves, which are accurate to 
within 1 per cent. l 


C 


(See Fig. 10.) 
Four parallel wires. n«-4. 
Values of l/d. 


Table VII 


Values of d/r. 


150 


2. 
Values of l/d. 
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100 


(See Fig. 8.) 


Two parallel wires. n 


Table V. 


TABLES OP CAPACITIES PER LINEAR FooT IN MICRO-MICROFABADS. 
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Fic.14.—FLAT ANTENNA WITH T: WIRES. CAPACITY PER Foot IN 
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MILLIONTHS OF A MICROFARAD. 


and equal 


g increased by decreasing the distance 


2 ft. 


In the second case 


(curve B) the overall width was assumed to be constant 


to 10 ft.,the number of wires bein 


., and the capacity was 


wires from from 1 to 12. 
10 ft. 


Radius of wire = 4, In. 


Distance between adjacent wires 
Overall width of antenna 


200 ft. 


& typical example was taken of an antenna 200 ft. long. 
Curve A 
Curve B 
Leneth 


The radius of the wire was taken as 0-05 in 


In order to show the effect of varying the number of wires in such 
The results are very striking. In the first case increasing the 


assumption was made that the wires were 2 ft. apart, each additional 
number of wires from 2 to 12, and the overall width from 2 ft. to 


wire adding 2 ft. to the width of the antenna. 
same increase in the number of wires only gives 50 per cent. greater 


22 ft., exactly doubles the capacity, whereas in the second case the 
capacjty. 


found from the curves for various numbers of 
‘| The results are shown in Fig. 15. In the first case (curve A) the 
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It is à comparatively simple matter to calculate the actual way in 
which the total charge must be distributed between the wires ofa 
three-wire antenna (on the assumption that the charge on each wire 
is uniformly distributed), in order that they shall have the same 
potentials at their mid points, which could therefore be connected. 


Let c ,—suríace density of charge on outer wires 
and s= surface density of charge on middle wire. 
Let V= potential at mid point of outer wires 
and V,— potential at mid point of middle wire. 
l l l 
Now V i= 4rro, log, A 4mvro$ loge; +4xro, loge 23 
l l 
and V= 4rre log, ! + 4rro,2 log, i 


but when the mid points of three wires are connected V , — V, that is, 


l l ! l 
s (log, *- log, 2 =ø (log. = log, 1 log, 2) 


and jon 
e ILE 
72 log,-—log,2 
r 


d d 
For example, if r— 0-119 cm. and d — 76-25 cm.,—= 640, log, - — 6-46, 
r r 


T 6:46 — _ 646 | 19 
c, 646—069 577 ` 

Hence the density on the outer wires is 12 per cent. greater than 
on the middle wire. The same method could obviously be applied 
to any number of wires. 


FovR-wIRE AERIAL OF THE Box TYPE. 


In this type the wires, in section, occupy the four corners of a 
square, as shown in the figure; d is the side of the square. 


.-c- 


Fic. 16. 


Assuming, as before, a uniformly distributed charge c, the potential 
of any wire due to its own charge will have an average value 


l 
Anro( log. -— 0:309) Í 
r 


the average value of its potential due to the two nearest wires will be 


[ d* d 
T «(sin 1 + Pal ) 


and that due to the wire diagonally opposite will be 
l 2d? 4/2d 

—A/1- he 

Vd e] ) 


Hence the average potential of the wire and therefore of the whole 
aerial will be 


0d | — 
irre log, „70309 + 2(sinh= T T l+ B + =) 


d rro( sinh- 


l l 2d* 4/2d) 
+sinh-! ,.-— Ji e 
A/ 2d * P * l J 


l 
= taro( 10g, +Y) 
r 
where Y can be calculated, once for all, for various values of d/l. 


For all practical aerials NA d? l l ' l l 
ere. us j be taken as unity with little 


If y= 20 50 100 150 200 
Y=758 10:22 1226 1348 1433. 


These are din BF; TW 
Su er pus in Fig. 17, from which Y can be found for other 


The capacity is given by the formula 
£x2rrlx 6 2 


C = —T- 
4 ( -+¥ : 
mro\ log, a5) log. + Y 
2 ' 305 6778 , 
— 9m nucro-mfds, per foot. 
log, -+ Y 


* 


electrostatic units 


Re 
log, - sp X 
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Fio. 18.—Four WiRE Box-TYPE ANTENNA. 


The amount of this increase can be calcu 
accuracy more than sufficient for all practical pad ahs ich 
is suspended horizontally at a height h above the earth and | 
positively, the effect of the negative charges on 
exactly the same as if they were c 


Table XII, (See Fig. 18.) 


Values of d/r. 


The values of the capacity for different values of l/d and d/r are 
given in the Table and plotted in Fig. 18. 
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Capacity per foot in Micro-microfarads for Four-wire Box Type Aerial. 


THE INCREASE OF CAPACITY DUE TO THE PROXIMITY OF THE EARTH, 
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a depth h below the earth's surface and the earth removed. This is, 
of course, a simple application of Kelvin's method of images, and its 
truth is fairly self-evident from Fig. 19. Now, in most practical 
antennz the height is so great compared with the length that little 
error is made by assuming that the negative charge i« concentrated 
at a point at the centre of the image, and calculating the potential 
due to this charge at the centre of the actual antenna. This will be 


-5 and the average potential of the antenna will be lowered by 


this amount. 


If the height is not great compared with the length. or, in any case, 
if greater accuracy is requirea, the formula can be employed which we 
have established for the average potential of a wire due to a uri- 
formly distributed charge on a parallel wire, viz., 


2( sinh - e 
"A d l Py 
if the charge is l unit per centimetre of length. 
application d= 27. 

In Table XIII. the values of the above expression arc given for 
different values of l/d. 


In the present 


Lo prc eee ENT 


l | M " 
"T | E 2(sinh ru VIS n, 
U5 | 0-48 
1-0 0-94 
2-0 ]-64 
4-0 2:52 
ot 2-08 
10-0 4-2 
20-0 | 5-46 


1'0 


l 
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i 


‘ona we m c 


2 4 6 8 19 12 #14 «16 148 2 
Leneihs 
. Distance apart 
Fic. 20.—AVERAGE POTENTIAL OF WIRE, C D, DUE To UNIT CHARGE 
PER CENTIMETRE ON WIRE A B. 


_In a multiple antenna of n parallel wires the potential will be n 
times as great for the same value of c, if we assume that the overall 
Width is small compared with the height. 

‘For à single wire antenna we have, therefore, 


Q—2nrlo; | —4nro x — 


2h 4h’ 


and the average potential V=4r ro( log, '—031— ) 
a" th 


For the capacity in micro-microfarads we have 


C= 2nrlc d 10 
4 ro( log. | o31— 4 ) i 
r 4h 
= [cms. 10 
l | 9’ 
2 loge as 0-62— i 
Or, more accurately, "m 
[us x 10, 


l 
2 log, - —0-62—E 


r 


where E is found from Fig. 20. 
For a flat multiple-wire antenna, 


V=4nre u log, 1 0:31 | - log, ! B, " 
í l d ny 
Z -— 0:31 —B— 
tnra Vn (log, 1 0-3 ) + log, : B "mu 


dedu 2-031— p) d p! 
=4nro{ n( log, | 0-31 th +log, | By 


17 
- micro-mfds. per foot length. 


l l 
n( log: j-931— ) + og. ie 


(See Table IV. and Fig. 6 for values of B.) 
Or, more accurately, 


and C= 


L7n 


i l E d 
n(log, m >) toe -—B 


For four-wire box-type antenne 


Q 2nloxd | b 
Se eS g 
9h h h 
l l 
V= tare (log,. +Y— ) 
r h 
68 i 
and C= 7 micro-mfds. per foot. 
log, -+ Y— 
r h 


(See Fig. 17 for values of Y.) 


Cr, more accurately, 


68 
C— 


log, : + Y—2E 
r 


To indicate the magnitude of the increase in capacity due to the 
proximity of the earth, we shall calculate one or two examples. 
(a) Single wire, 155 ft. long and #4 in. radius— 


l 155x12 l 
= e = 39,700; log, =10-6. 
r 


Neglecting the effect of the earth we have 


155 x 30-5 4,720 l E ek 
—— — = — — = 229 e.s. units, or 255 micro-mfds. 


. l 4,720 
Now, assuming A= 155 ft., - —0-5 and C= on , which is an in- 
2h I 20-1 
crease of 2-5 per cent., while, if Ah — 771 ft., — =1 and C—240 e.s. 


2h 
units, or 266-7 micro-mfds., which is an increase of 4-7 per cent. 
(b) Flat multiple-wire antenna length= 155 ft., diameter= j^ in., 
number of wires— 10, distance between wires= 2} ft. 


L 155 l 
- =— = 62, log, | — 4:12, 
d 25 ^" Mq 
= 640, i i 6-45 
amm A ) =D 
3/04 » 102, ; J, 
B=9'8. 
Neglecting the earth, 
17x 10 170 
C-————————————um 5.049 
10(4-12—0-31)--6:45— 9-8 34:75 
+ micro-mfds. per foot of length. —. 
| 10 170 | 
If h=155 fe. a —25 and C= goog 77, an increase of 7-5 
| per cent l if h=77} ft id 5:0 and € rn 5-79 
e lt. t s mE i : — 9'U an = pee —— at) LY eee 
| P ent., whereas, if A (1l th 29:5 9 2 an 


864 THE ELECTRICIAN, SEPTEMBER 4, 1914. 


Increase of 17 per cent., or, more accurately, by using Fig. 20, 5-67, 
an increase of 16 per cent. o 

Hence, the error introduced by neg'ecting the proximity of the 
earth is much greater in multiple-wire antennæ than in single wires, 
and, as shown in the example, may reach a figure by no means neg- 
ligible. i 

In Tae ELECTRICIAN of February 14 and 21, 1913, Dr. Louis 
Cohen develops a method of caleulating the capacity of antennz 
from the self and mutual inductances of the wires, and finally applies 
his formulz to two actual antenna :— 

1. A 10-wire antenna of the dimensions taken in the above example, 
but at & height of 64 ft. 

His calculated capacity is 0-0007, to which he adds 0-00013 for the 
leading-in wire, making & total of 0-00083 mfds., whereas the measured 
capacity was 0-00105, a difference of about 20 per cent. 

He then says : '* While these formule cannot be depended upon to 
give results with any degree of accuracy, yet it is hoped that they 
will be of service to wireless engineers." Fortunately, however, 
there is no need for radio-telegraph engineers to be content with 
formula which give results differing from the real values by 20 per 
cent. 

Let us now calculate the capacity of the above antenna by the 
formule developed in the present Paper 

1 155 nl 10x 155 


this have a lagging value, but it is possible, with quite a small 
increase in initial cost, to design these motors to work at a 
very low leading power factor, and thus a large compensating 
effect results. 

In this article the purpose of the writer is to discuss some of 
the practical problems which are connected with this special 
use of synchronous machines rather than to go into the theory 
in any way, or to discuss the advantage and disadvantage of 
these motors, 

In the issue of THe ELECTRICIAN for April 17, p. 51, an 
article was published in which the writer touched on the use of 
over-excited synchronous motors for power-factor correction, 
and examples were given showing a very simple method of 
calculating the effect of installing a machine of a definite 
capacity upon the power factor of a system, but there are other 
problems which come before the engineers concerned in these 
matters, and some idea of these may be gathered from the 
following examples. 

In the first place, suppose we have a load of 5.000 k.v.a., 
the power factor of which is 0-7, we may require to deter- 
mine the size of synchronous machine which is necessary to 
improve the power factor up to, say, 0-9 lagging. Fig. 1 


-= e = — 6-06, . * . : 
h 64 4h 4x64 shows a very simple method of calculating this. OA is set off 
l l in the vertical direction to represent 3,500 kw. (i.e., 5,000 k.v.a. 
di 9h 1212, Esel lando nee at 0-7 power factor) From O an arc is struck with radius 
170 representing 5,000 k.v.a., so that the point B where this arc cuts 
therefore, C= 34.75 “6 j 10-6 mfd. per foot, 


or, by the more accurate formula, 
5-81, 10-5 mfd. per foot. 
The total capacity will therefore be 
5.81 x 155 x 10-6 mfd.— 0-0009, 


to which 0-00013 has to be added for the leading-in wire, making a 
total of 0:00103 mfd., which agrees almost exactly with the measured 
value. 

9. Dr. Cohen does not give the size of the wire in his second ex- 
ample, but assuming that the wire is the same as that in the other 
case, the capacity calculated by the above method agrees with his 
calculation, which differs from the measured capacity by 28 per cent. 
There is evidently something wrong. however, with the measure- 
ments, as the second antenna has the same number of wires (10) 
closer together (2 ft. instead of 2-5 ft.), only 110 ft. long instead of 
155 ft., 80 ft. high instead of 64 ft., and yet its measured capacity is 
only 10 per cent. less. Not only so, but Dr. Cohen's calculated 
values only differ by 10 per cent., whereas it is obvious from the 
data given, that the second antenna must have a much smaller capa- 
city than the first. By the formule developed in this Paper it 
should be 32 per cent. smaller, if the leading-in wires are neglected. 

If the second antenna had an effective distance from earth of 
95 ft. instead of 80 ft., the calculated capacity would agree with that 
measured, and it would therefore be interesting to know whether the 
space between the antenna and earth was occupied by buildings. 


(To be concluded.) 
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THE USE OF SYNCHRONOUS MOTORS FOR POWER- 
FACTOR CORRECTION. 


BY G. H. EARDLEY-WILMOT, 


Summary.—The author considers certain problems that arise in the use 
of synchronous motors for correcting power factor. For example, the 
design of such motors so that they are capable of doing certain mechanical 
work as well as etfecting phase correction. The advantages of rotary 
converters, as compared with synchronous motors, for railway work are 
shown, and curves are given illustrating the variation of power factor 
with load in the case of a synchronous and rotary converter. In con 
clusion the author describes brictly the Brown- Boveri regulator for aut 
matically controlling the field of a synchronous motor so that it varies in 
accordance with the power factor of the system to which it is tua em 


The flexibility of synchronous motors in respect to their 
power-factor characteristics render them of great value when it 
is required to improve the power factor of an alternating- 
current system. Even if the motor only works at unit t 
factor, the mere fact of adding the load of the Er p 
these conditions would help to raise the power factor should 


| vector would then be represented by 


Fic. 1.—GRapHICAL METHOD OF CALCULATING SizE OF SYNCHRONOUS 
MACHINE FOR CORRECTING PowER FACTOR. 


the horizontal line througb A gives us the direction of F 
kilovoltampere vector OB. We now have OA the kilowat 
vector, OB the kilovoltampere vector and the line AB repre 
sents the wattless component of the load which in this instance 
is equal to 3,570 k.v.a. 

Alone OA produced, set off OC to represent the ies nie 
at 0-9 power factor (?.e., 4,500 kw.), and UN D ane 
component at 0-9 power factor is given by CD=2,180 n " 

We now see that at a power factor of 0-7 there 1s à Wà s 
component of 3,570 k.v.a., whereas if the power factor 's p 
to 0-9 the wattless component is reduced to 2,180 uen n. 
it is clear that to bring about this amount of improveme? in 

wer factor it is necessary to introduce a leading pen 
equal to the difference of these two values, namely We eh 
in a direction directly opposed to the lagging dr Xow 
Set this value off along BA produced = EUR 
considering the case of an unloaded motor we jin motet 
the actual power required to overcome the losses 0 SE ol is 
itself, which is usually somewhere about l "m is 190 kv. 
capacity, and may in this instance be assume i 0 BF repre 
This is shown in the figure as AF, and we then PP is 
senting the total capacity of the motor requir a 
running light for the sole object of power factor CO 
ig equal in this case to 1,396 k.v.a. 
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` Now suppose that it were required to design this motor so 
that it could be made to do mechanical work to the extent of, 
say, 500 kw. at the same time as improving the power factor 
by the requisite amount. Set off from F along OA produced FG 
equal to 500 kw. Then EG gives the capacity of the motor 
having a wattless component (leading), AE, equal to 1,390 k.v.a., 
and a power component AG equal to 630 kw., of which 130 kw. 
is being used in overcoming the losses of the machine. This 
gives the capacity of the motor required as 1,532 k.v.a. 

^ From this it will be noticed that by increasing the capacity of 
the motor from 1,396 k.v.a. to 1,532 k.v.a.— 136 k.v.a. we can 


K ilovoltamperés. 


03 02 


06 05 04 
Power Factor. 
Fic. 2.—CURVES SHOWING TOTAL AND WaTTLESS K.V.A. AT VARIOUS 
Power FACTORS. 
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load it mechanically to the extent of 500 kw., and at the same 
time obtain the requisite degree of power-factor correction. 

It should be noted that it requires a larger leading com- 
ponent to correct the power factor by a given amount in the 
neighbourhood of unity than it does in the neighbourhood of 
07.8 This is clearly shown in Fig. 2, which gives curves showing 
the total kilovoltampere and wattless kilovoltampere at 
various power factors, the load being assumed constant at 
1,000 kw. 

The magnitude of the wattless component necessary to raise 
the power factor from any one value to any other can easily be: 


$0 60 70 80 90 100 
Power Factor Percentage. 
Fia. 3.—Curves GIVING THE MAGNITUDE OF WATTLESS COMPONENT 
NECESSARY TO RAISE THE PowER FACTOR oF A 100 Kw. LOAD. 


‘determined from curves. Fig. 3 gives curves which show the 
size of the wattless component in the case of a load remaining 
‘constant at 100 kw., whereas in Fig. 4 the load is assumed to 
be kept constant at 100 k.v.a. In other words the required 
kilovoltampere leading wattless component is given as & 
percentage of the kilowatt load in Fig. 3, and as a percentage 
ot the kilovoltampere load in the case of Fig. 4. 
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As an example, suppose it is required to raise the power 
factor of an inductive load of 1,500 kw. from 0-6 lagging up to ' 
0-95 lagging. We find from Fig. 3. that a leading component 
of 102 k.v.a. is required to raise the power factor of 100 kw. 
of load over this range, or 102 per cent. of the kilowatt load, 
so that for 1,500 kw. load we require a wattless component 
equal to 1,530 k.v.a. If the kilovoltampere load were constant, 
as was the case in the first example to which Fig. 1 refers, we 
should have to refer to Fig. 4 from which the value of the watt- 


K.V.A. Wattless Comronent. 


Power Factor Percentage. 
Fia. 4.—CURVES GIVING MAGNITUDE OF WATTLESS COMPONENT NECES- 
SARY TO RAISE THE POWER FACTOR oF A 100 K.v.A. LOAD. 


less component could be calculated in an exactly similar 
manner. In both figures the top half of the curves shewn in 
dotted lines refer to leading power factors. 

Motor manufacturers have certain standard sizes of machines, 
and they are not usually prepared to alter the capacities of these 
standards beyond small limits, so that it frequently happens 
that it is required to determine what leading wattless com- 
ponent the motor can be made to give when giving a certain 
output and vice versa. For instance, suppose the capacity of 
the standard machine in question were 500 kw., and it is 
required to know what the maximum value of the wattless 
component may be when the mechanical load is varied and the 
total current load kept constant on the motor. 

Set off OA (Fig. 5) to represent the total kilovoltampere 
capacity of the machine (i.e., 500 k.v.a.). With centre O and 
radius OA describe an arc. Now it is obvious that when the 
motor is performing mechanical work 
to the extent of 500 kw. (coso —1) this A 
load can be represented by OA, and 
no leading component at all can be 
given by the motor. On the other D C 
hand if a leading wattless component 
equal to OB (i.e., 500 k.v.a.) were being 
given by the motor, no mechanical work 
could be done without the current ex- 
ceeding its full load value. Now sup- 
pose the motor were required to do 
mechanical work t» the extent repre- 
sented by OC. Then since the total kilovoltampere capacity 
remains the same it can be represented by OD, D being the 
point where the horizontal through C cuts the arc. DC then 
represents the kilovoltampere capacity of the wattless com- 
ponent. The leading power factor at which the motor will 
be working is, of course, given by the cosine of the angle DOC. 
If this figure be drawn on squared paper the various correspond- 
ing values of the wattless and power components can be read 
at a glance. 

The benefit which can be derived from suitably adjusting the 
field of a synchronous motor in the case of a sub-station motor 
generator is obvious, but there are certain cases, such as when 
the load is purely a traction one, when rotary converters offer 


n2 
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Fig. 5. 


866 THE ELECTRICIAN, SEPTEMBER 4, 1914. 


———————————————————————HHÉÉÉÉÁÉÉLÉÁÉÁBILÁIL ILLLEELEÓÓMÓMÓM———M 
certain advantages over synchronous motors, and the difference | The advantage of the characteristi ; 
in the power-factor characteristics is worth consideration. over those of the synchronous An m = of i es 4 
If the field of a synchronous motor is maintained constant | load are clear from the following consideration.  Althou h the 
and the load is varied, the power factor falls off as the load | power factor of the rotary converter is low at light loads the 
Increases, whereas the rotary converter has a bad power factor | total current is also small and the tendency towards line dr i 
at light loads, increasing to leading values as the load is put | is correspondingly decreased. When the load increases us 
onthe machine power factor assumes a leading value, and if a suitable amount 
In Fig. 6 it is assumed that the line pressure is constant, and | of reactance is provided the result is that this tends to hold 
that the field of the motor was maintained at the value neces- | the line voltage, and this tendency depends directly upon i 
sary to produce unity power factor in the machine at half-load. | load. Thus we see that when the load is ea aids i 
It will be noticed that the power factor below half-load is lead- | the greatest amount of line drop would naturally be caus A 
ing, and that it falls off from about 0-97 leading at 12 per cent. ' the power factor assumes a value, which opposes the drop I 
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Per Cent. of Full Lcad. Per Cent. of Full Load, 

Fig. 6. Fic. 7. 

VARIATION OF PowER FACTOR WITH Loap or A SYNCHRONOUS MOTOR. 


Field excited to give unity power factor at half-load. Fig. 6, line pressure constant. Fig. 7, 10 per cent. line drop at full load. 
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of full load to about 0-8 lagging at 215 per cent. of full load. 
When line drop is introduced the curve becomes somewhat 
modified as may be seen from Fig. 7. Here with the same motor 
a line drop of 10 per cent. is assumed, and we see that a slight 
rise in the value of the power factor takes place up to half-load, 
and then falls off as before, though a little more rapidly at the 
higher loads. The total variation is less in the case illustrated 
in Fig. 7, due to the fact that the line drop has helped to check 
the power factor, and it should be noted that the excitation 
required is considerably less than in the case of Fig. 6. 

Figs. 8 and 9 show the variation of the power factor of the 
same machine when the field is sufficiently excited to give a 


Lagging € cos p => Leating. 
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the case of the synchronous motor exactly reverse conditions. 
prevail, and with constant field the power factor falls off as the 
load comes on and thus tends to increase the line drop. This 
renders it necessary to keep the field of the synchronous motor 
adjusted to suit the load, and in the case of such a highly 
fluctuating load as exists in the case of traction this would be 
impossible, without some automatic device. 

If rotary converters are over-excited so as to take a leading 
current the output falls off very considerably the more the 


current becomes displaced from the E.M.F., either lagging or 


leading owing to the heating of the windings. This decrease 
in output is more pronounced than in the case of the synchron- 
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VARIATION OF POWER Factor with LOAD oF A SYNCHRONOUS MOTOR. 
Fie'd excited to eive a leading power factor of 0'8 at full load. Fig. B, line pressure constant. Fig. 9, 10 per cent. line drop at full load. 


leading power factor of 0-8 at full load. As before, constant 


line pressure 1s assumed in the case of Fig. 8, whereas in Fig. 9 
a line drop of 10 per cent. 15 allowed for. 


In the case of rotary converters à considerable amount of 
reactance is necessary to enable them to overcome the total | 

Fig. 10 shows the power-factor curves of a rotary 
assuming a reactance of 25 per cent. and a line drop 
of 10 per cent. Curves 1, 2 and 3 give the values of the power 
factor when the excitation is such as to produce unity power 


line drop. 
converter 


factor at half, three-quarters and full load respectively. 


ous motor and takes place more rapidly. It should also be 
noted that this decrease in output is greater in the case of à 
six-phase rotary than for a three-phase machine and similarly 
greater in the case of three-phase than two-phase rotanes: 
This means that to produce a given leading kilovoltampere 
capacity, the proportionate increase in the size of the machine 
is greater in the case of a rotary converter thau in the case 
of a synchronous motor, and it therefore follows that when 
a large leading power factor is required the synchronous moter 
is very much superior. 
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It is not a difficult matter to arrange for the automatic con- 


‘trol of the field of a synchronous motor so that it will vary in 


accordance with the power factor of the system to which the 


‘motor is connected. Such an instrument as the well-known 
. automatic pressure regulator, manufactured by Messrs. Brown, 


Boveri & Co., can be used. Much has already been published 
in the technical press* concerning the construction of this 
regulator, so that it need not be gone into lere; but when 
applied for adjusting the field of a synchronous mctor used for 
power-factor correction, the arrangement of the windings is 
slightly different, and a word on the method adopted will 
Since the regulator has to operate in 
accordance with the angle of phase displacement it is clear that 
the windings must be arranged in such a manner that the more 
the current lags behind the E.M.F. the greater is the torque 
exerted by the armature of the regulator, thus varying the 
resistance in the exciter field which alters the field, and hence 
the power factor of the synchronous motor. This is done by 
providing a split-field winding having both current and pressure 
The poles are so connected that when the current and 
pressure are in phase the field system acts as if it were wound 
with a single-phase winding and no torque is exerted by the 
armature, the field resistance being such that the field of the 
synchronous motor is kept constant at the required value to 
produce unity power factor. If the current of the system 


-Starts to lag behind the E.M.F. the field system is split into two 
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Fic. 10.—VARIATION oF THE PowER FACTOR WITH Loap OF A ROTARY 
CONVERTER. 


Line reactance 25 per cent. Line drop 10 per cent.. Excited to give unity power 
factor at (I) half-load, (II) three-quarter load, (III) full load. 


Separate phases, torque is exerted by the armature of the regu- 
lator and the exciter field resistance cut in so that the field of 
the synchronous motor is strengthened, thus producing a 


leading power factor which compensates for the lagging current 


of the system. Thus we see that as the power factor of the 
system tends to decrease the field of the syncbronous motor 1s 
strengthened to such an extent that a leading power factor is 
produced sufficiently low to correct the power factor of the 
system to the predetermined value under all normal conditions. 

Fig. 11 shows the connections of a Brown-Boveri regulator 
used for the control of the power factor. 

Other makes of automatic regulators could no doubt be used, 
and the above is only stated to give some idea as to the general 
Principle adopted. 


en synchronous motors are being installed for the purpose 


-of power-factor correction it is advisable to set them to do 


mechanical work at the same time if possible, so that the initial 


-cost of the power-factor correcting apparatus will not be so 


great. A motor can be designed to give quite an appreciable 


‘Mechanical output in addition to its wattless output, or vice 


Versa, for quite a small extra charge. For instance, a 500 B.H.P. 
_—_ — — = ~ 


* See THE ELECTRICIAN for August 29, 1913. 
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motor designed to give 300 k.v.a. leading ywattless component 
would cost about 15 to 20 per cent. more than a similar motor 
designed to run at unity power factor. 

In the case of very long transmission lines it is interesting to 
note that the charging current of the cables is sometimes very 
considerable, causing a leading current to flow during periods 
of light load, and to compensate for this the field of the syn- 
chronous motor is adjusted so that the machine works at 
lagging power factor and thus maintains the power factor of 
the system at unity. 

Synchronous motors are specially popular in America, and 
as an example of large machines may be cited that of the Pacific 
Light & Power Co., Los Angeles, California, where two West- 
inghouse synchronous condensers have been installed at the 
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Fic. 11.—Dia4GRAM OF CONNECTIONS OF BRoWN-BOVERI AUTOMATIC 
REGULATOR FOR KEEPING THE PoWER FACTOR CONSTANT. 


receiving end of the transmission line which is 275 miles long, 
and will eventually operate at 175,000 volts. Each machine 
is designed for a capacity of 17,500 k.v.a. Asa matter of fact, 
the primary object of these machines is to assist in the satis- 
factory regulation of the pressure rather than for power factor 
correction, although the two must necessarily go together. 

The Author is indebted to Messrs. The British Westinghouse 
Co. and Messrs. Brown, Boveri & Co. (Ltd.) for certain infor- 
mation contained in this article and for assistance viven him 
in its preparation. 4 


sd 


Proposed Railway Electrification in Santiago.— According 
to the " Railway Gazette," the Commission appointed to report 
on the proposed railway from Santiago to Valparaiso via Casa 
Blanca has advised the construction of an electric line. The 
Commission further proposes the construction of branch lines 
to Melipilla and Talagante. It is suggested that the former 
proposals for the electrification of the present steam railway 
system should be abandoned for the time being, and that the 
£2,300,000 intended for this undertaking be utilised in the 
construction of the proposed new line. 
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lower than if the test is made with direct current. This may be due 
to polarisation and other causes, connected with the known peculi- 
arities of iron, which is liable to become more or less passive. Thus 
pieces of iron which are connected together and left in tap water for a 
long time will be found to rust very unequally ; and long before 
electric traction was known, or stray currents were dreamt of, it was 
known that iron pipes were liable to local corrosions, which could be 
traced to no known cause. 

At the end of the above-mentioned 30 days, tests were carried out 
by submitting the blocks to the effects of steadily continued E.M.F.s, 
Thus Fig. 1 gives the effect of 210 volts between the two iron plates 
with a negative temperature-coefficient. The heat which is developed 
gradually raises the temperature of the block, the resistance falls, the 

moisturein the block gradually volatilises (the block being, of course, 
exposed to the atmosphere), and finally the net effect of the influences 
acting on the block is to cause the conductivity to fall, and the 
resistance to rise. Of course the actual figures depend on the precise 
nature of the mixture out of which the block is made. Arrangements 
were made by which the frequency could be varied on alternate 
current, but between frequencies of 30 and 60, no very marked and 
obvious effect was produced on the value of the resistance. Fig. 2 
shows the readings with alternating current. On direct current 
there were small cracks in the neighbourhood of the positive electrode. 
The block was broken up at the end of 10 days of test; at the 
positive end, it could easily be broken up, but it was necessary to use 
a hammer at the negative end. Other blocks were tested at the same 
pressure, as they lay partially immersed in clean tap water, 3 cm. 
deep. Cracks also appeared in these at the positive ends. The 
cracks are caused by the rust, which has a larger volume than the 
original iron, and tends to burst the block apart. The pressure of the 


ELECTROLYSIS AND REINFORCED CONCRETE.* 
BY KURT LUBOWSEY. 


The possible effects of electrolysis on reinforced concrete have been 
recognised for some time past, and the first reports from America of 
the results of investigations which were there made seemed to give 
some cause for doubt. Thus it was alleged that iron, surrounded by 
concrete, rusted away easily under the influence of weak currente and 
caused cracks to appear in the material. However, in spite of a good 
deal of work, done both in America and Germany on the subject, 
there seems to be much that is doubtful and.much that is uncon- 
firmed relating to the matter; and the present article may be taken 
as a further contribution towards the examination of the question. 

— A number of blocks were made for the purpose of the experiments, 
the mould consisting of pieces of wood that could be connected 
together by small bolts and wing nuts. All the blocks measured 
12cm. by 12cm. by 25cm. Eighteen blocks contained plates of 
sheet iron, 7 cm. by 11 cm., and 1 mm. thick, connected to copper 
leads, and the remaining six had iron spirals of wire 4 mm. in diameter, 
and were intended for experiments with higher voltages. Thus a 
block would have two of these plates of sheet iron, separated from 
one another by a distance of 15 cm., and so placed that they were at 
least 2-5 cm. from the edge of the block. To increase the hold on the 
plates, a number of holes were stamped in the iron plates before they 
were imbedded. Openings were also made in the blocks to receive 
thermometers. Some of the blocks were made of a different mixture 
from the others, but they were all kept under water for a fortnight 
and then kept under damp sand for another week. Some of the 
blocks were then broken in order to see whether they had rusted in 
the neighbourhood of the iron, but no sign of rust was apparent 
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anywhere, except on that part of the iron plate which projected | 
beyond the concrete. This tallies with the statement that under 
these conditions iron does not rust, and that a rusty piece of iron soon 
loses its rust. During the period of setting, two blocks were daily 
tested by the Wheatstone bridge and telephone receiver for rather 
more than three months in order to determine the variation of their 
resistance. Their resistance was at first found to be very low, but it 
gradually rose till at the end of three months it was more than 
50,000 ohms. The rate of increase of the resistance was rather 
unsteady and depended on the state of the weather for the time being. 
The main effect on the resistance is obviously due to the hygro- 
scopic nature of the material. Thusa block which had been allowed 
to set for 35 days, was allowed to stand in. water, 3 em. deep, and 
weighed at the start 8kg. Attheend of 7? hours, it weighed 8-42 kg., 
and curves were constructed showing that the resistance fell exactly 
as the water-contents rose. In this particular case, the resistance 
fell in 7 hours to one-tenth of its original value, and remained steady 
thereafter at this figure. Chemical changes, due to the peculiar 
properties of Portland cement, also explain something. A third 
point is probably the gradual increase of the contact resistance 
between the iron and the concrete ; under the influence of alkalis, 
iron gradually covers itself with a sort of protective layer. There is 
also the further peculiarity that the values of the resistance depend 
on the manner in which the test is conducted. Thus with alternating 
which were imbedded in the block. The fall in the resistance just 
at the beginning shows the electrolytic nature of the conductivity 
current the value of the resistance may be as much as 22 per cent. 


6am. 6 p.m. 6 a.m. 6pm. 6am. 6pm. 
Sept. 4. Sept. 5. Sspt. 6. Sept 7. 


Fig. 2.—CuRVES SHOWING EFFECTS PRODUCED BY ALTERNATING. 
CURRENT. INITIAL RESISTANCE 2,450 OHMS. 


course, very local in its character. 

alternating currents of any kind do no damage to con 
direct current on ordinary voltages, the high resistance of con 
sets a limit to any electrolytic effect ; in wet spots, there may 


in a building might, perhaps, cause damage, but i 
ing to the front of a house must be extremely small. 


There was a report of damage done to a bridge on the 
Lackawanna and Western Railroad, and from this it seem 


^» Abstract of an article in the " Elektrotechnische Zeitschrift.” 


gases does not contribute towards the effect, which is not observed if 
carbon electrodes are used. The next set of experiments were 
carried out with alternating current at 220 volts and a frequency of 
50; four blocks were taken, and two of them were tested in the open: 
air, and the other two were partially immersed in tap water, 3 cm. 
deep. The results of one of these tests are shown in Fig. 2. Th 
irregular nature of the curves is owing to the fact that the current 
was switched off from time to time. Thus the pressure was kept on 
the blocks for 11 hours every day, and at the end of 51 days the block,. 
which was exposed to the air, had dried to such an extent that the: 
resistance had risen from 2,430 ohms to 73,000 ohms. The blocksat 
first took currents up to 1-5 amperes, and the thermometer showed. 
temperatures up to 100°C. and 104°C., whereas the temperature of 
the water in which it was standing was only 42°. The heating is, of 


It is practically certain that when low voltages are in question, 
crete. With. 


crete: 


defect in a lighting installation 
some small local damage. A grave detect 1n & ig : A eed aa 
that the stray currents from a tramway could be the source of - 
serious danger, seeing that the fall in voltage over a length The dang s 
from stray currents is probably confined to concrete bridges, where 


the damp lowers the resistance of the concrete to a large exten 
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protection is afforded by a proper earthing of the ironwork of a 
bridge made of reinforced concrete, if stray currents from direct- 
current traction lines are to be feared. Most of the warnings seem 
to come from America, but it appears that in spite of apparent 
corrosions, the damage has, generally speaking, not been of such a 
serious nature as to impair the strength of the structure. There is 
the well-known case of a packing house in New York, where cracks 
were detected within a year of the completion of the building, and 
within 5 years a large number of concrete girders were found to be 
seriously defective. This was traced to faults in the lighting in- 
stallation, and there were also other unfavourable conditions ; as soon 
as these matters were attended to, the trouble ceased. The risk of 
electrolytic corrosion is no doubt much over-estimated. 


A NEW METHOD FOR MEASURING DEGREES OF 
COUPLING AND THE VALUES OF INDUCTANCES.* 


BY F. KIEBITZ. 


The usual method of deriving the degree of coupling between two 
oscillatory circuits makes use of the two coupling vibrations which 
appear when the circuits are tuned. But the tuning of the two 
circuits is often inconvenient ; the new method now to be described 
renders tuning unnecessary. 

The second circuit can easily be given a zero frequency, by using an 
infinitely large capacity, or, what amounts to the same thing, by 
shorting the circuit (i.e., joining the two ends). All that has to be 
done is to measure the frequency of the primary circuit, first with the 
secondary circuit open, and secondly, with the secondary short- 
circuited. 

The degree of coupling between the primary and any secondary 
circuit possessing no inductance beyond that of the secondary 
winding itself, can then be obtained from the equation 

we*(1—k13)— w*(0,? +04) +0,0 =0. . . . . (D) 
where o, and o; are the oscillation frequencies of the separate circuits 


and k— degree of coupling. The roots of the equation, «,, w, are 


the coupling frequencies. Ifin the measuring circuit there be em- 
ployed a fixed winding and a variable condenser C, there is then 
found for the frequency o the resonance capacity Co, and for the 
frequency w the resonance capacity Cw. Since w?=1/LC, and 
œ= 1/LC, one can obtain k from the equation 

| = (C; — C.)/Co- 

This method is very accurate so long as the damping of the 
separate circuits is small, but the equation (1) would not be applicable, 
for instance, if the second circuit is built up as an aperiodic detector 
circuit. 

In the case of closed circuits it is possible by the usual methods to 
measure capacity, self-inductance and frequency. But for the 
determination of the mutual inductance of two coils, 1 and 2, the 
present coupling measurement offers a new way of arriving at 
this value, and is particularly valuable when L, and L, are very 
different in magnitude. In such a case, one measures L, and L,, 
determines the degree of coupling k and finds 

Li,-Lg4-kVLlgh, ........ (2) 
F In some cases it becomes advisable to base measurements of self- 
inductance upon coupling measurements. If one inserts, for instance, 
an unknown self-inductance L into an oscillation circuit, one finds 

k= Lis . Lg,/L,. Ly 
when the additional coil L is not used; and, on the other hand, the 
smaller coupling 

k= Liz . Le /(L,+L)Le 
when the coil Lis inserted ; from this it results that 

L=L,(k,?— k,?)/k,?. 

This method is of special utility when the self-inductance (L) 
sought is distributed and, therefore, other methods fail. 

Examples of Applications.—As regards the application of the 
measuring circuit two other known methods are used. In the first, 
one excites one circuit of the coupled system by means of a spark-gap 
or impact excitation. In this case the coupled system oscillates 
according to the coupling law as though left to itself. The wave- 
meter is then very loosely coupled and used as resonator. 

In the second method the wave-meter is used as a loosely coupled 
generator; being excited either by spark-gaps, impact circuits, 
Interrupters or by an arc, it impresses its own proper frequency 
on the coupled system. The amplitude of this impressed frequency 
in the coupled system becomes maximum if resonance exists between 
the measuring circuit and one coupling wave. 


* Abstract from the “ Verhandlungen " of the German Physical 


Society. Communication from the Imperial Telegraphs Experiment 
Station. 
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This method is used in the following examples. The measuring 
circuit M comprises a circuit (Fig. 1) in which oscillations are set up 
by an arc, and consists of a suitable coil L and a variable condenser 
C. The scale of this condenser is divided into 100 parts, the divisions 
being proportional to the capacity, but so arranged that the largest 
capacity begins at the zero division, so that for a reading a the 
capacity is proportional to (l1—a). A second circuit, I, is set up as 
far distant as possible from the first, and consisting of the coil L, and 
the condenser C, ; C, is of such amount that M and I are in resonance 
when C is set at zero, or greatest capacity. In order to make 
evident the resonance, either an electrometer or à vacuum tube is 
connected to C,, or the coil L, is loosely coupled to an aperiodic 
ticker circuit, consisting of a coil L;, a fixed condenser C, of large 
capacity with the telephone receiver F in shunt to same, and a 
vibrating contact T. Instead of the aperiodic ticker circuit any other 
loop with sensitive alternating-current measuring device could be 
used. 

The coil L, is magnetically coupled to a coil La. On the latter 
being short-circuited, the capacity C has to be made smaller in order 
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to re-establish resonance ; the amount of such reduction (a) of the 
condenser C being greater or smaller according to the positions of Lg 
and L, with respect to one another. kis. aW 

Since, with such a condenser, C, is proportional to 100, and 
(Co—C,,) to a, one obtains from the previously given expression 
(Co — C,)/C, — k?, that k?=a/100 and hence k= 4/a/10. 

One is therefore, with such an arrangement, in a position to mark 
the scale of the condenser C of the measuring circuit in degrees of 
coupling. For small couplings, however, & separate additional 
condenser is necessary. 

If, for instance, one were to use instead of the coil L, a simple 
short-circuited ring, R, as shown in Fig. 2a, such ring closely surround- 
ing the coil L, the coupling obtained in this way comes out at k=0-57, 
or 57 percent. The primary coil used has in this case a self-inductance 
(Li) of 5-8 millihenrys— 5-8 x 10* cm. The self-inductance (L,) of 
the ring is 680 cm., while the mutual inductance is, from (2), 

L,,— L,—k V LL =3-6 x 10* em.— 0-036 millihenry. 
The ratio of the current intensities in L, and L, is therefore 
— 1/1, — 3-6 x 10* cm./680 cm.— 53, 
that is, the ring L, has a 53 times greater current in it than is passing 
in L,, while its direction is always opposed to that in L,. TE 


a 


Li 
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If the ring be opened at some point, and there the gap bridged by a 
wire, D, 1 metre in length, the coupling will, in consequence of the self- 
inductance of this wire, be reduced to 40 or even 25 per cent. according 
to its position, which means that the self-inductance of the connecting 
wire amounts, according to the way it is led up, to 600 cm. up to 
2,900 cm. 

If in place of L, & short-circuited standard self-induction of 0-5 
henry be used, and such coil be inserted in the magnetic field of the 
coil L, in such a way that the axes of the coils are mutually perpen- 
dicular, the coupling found is so small as to be incapable of being 
indicated. But on the axes of the coils being made to coincide, the 
coupling shown is 16 per cent. 

In this case L,— 5:8 millihenrys, and hence, from (2), 

L,,—0-164/5:8 x 500=8-6 millihenrys. 
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ELECTROLYSIS AND REINFORCED 
CONCRETE. 


Electrolytic trouble from stray currents in this country 
has long ceased to be a menace. We have fortunately 
escaped the storm of electrolytic ravages which has wrought 
considerable havoc in places, mostly situated on the other 
side of the Atlantic. Possibly our American friends have 
got used to the method, if method it can be called, of trial 
and error, or, in other words, of going ahead till trouble 
arises and then setting to work to rectify it. The electro- 
lytic havoc goes on out of sight, and is therefore out of mind, 
until some inconvenient happening insists on drawing 
attention to the fact that gas pipes or water pipes are no 
longer doing their appointed duty. There have undoubtedly 
been some serious disputes from time to time, in one country 


and another, relating to damage which was certainly elec- ` 


trolytic in its nature ; but all this we have escaped. In 
America, however, there seems to have arisen a kind of 
expert engineer who devotes himself almost entirely to this 
class of business ; he is indeed to be regarded as one of the 
unavoidable thorns of the flesh. Each side to the dispute 
naturally engages one of these experts to expound their 
view of the case, whence serious wrangles arise as a matter 
of course, leading, as usual, to the putting of more grist 
into the legal mill. We remember lately to have noticed 
a report of a member of the electrolytic-expert fratemity. 
The burden of his song was that the matter was of its very 
nature extremely complicated, that it needed expert inter- 


pretation at every stage if the true meaning of tests was to 


be ascertained, and that without such skilled assistance the 
evidence of ammeters and voltmeters could not be trusted. 
It seemed, indeed, from what he said, to be likely enough to 
be true that mistaken conclusions could easily be drawn 
from figures which could not in themselves be disputed. 
Our own escape from all this most contentious business 
is due to our paternal form of government, which. in the 


guise of the Board of Trade, has laid down certain rules to 
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which we have had to pay heed ; and it may at once be said 
that these rules have worked exceedingly well. Elsewhere 
rules have been laid down piecemeal, sometimes even by 
local authorities, and when the problem is to deal with stray 
electrolytic currents in a city like Chicago, for instance, it 
must be confessed that the magnitude of the interests in- 
volved and of the currents that may stray is of such an order 
that it is quite likely such simple remedies as have met the 
case in this country might require to be made more elastic, 
or to be expanded or modified in some way in order to meet 
the requirements of traction on such a scale. 

But when the latest scaremonger begins to talk of electro- 
lytic trouble in connection with reinforced concrete, and to 
suggest that our very houses may fall about our ears unless 
we listen to his plaintive cry, we think it is time to state that 
we believe in no such possibility. The Paper by Mr. Kurt 
Lusowsky, of which we give an abstract in our present 
issue, deals with this subject, and his general conclusion 
appears to be that, except in the case of reinforced struc- 
tures in the shape of bridges across streams, where the 
presence of moisture 1s, of course, only one of the compli- 
cating features, there is no likelihood of any damage occur- 
rng under normal conditions. His experiments mostly 
consist in the application of considerable voltages to elec- 
trodes of iron, which were buried in concrete blocks of small 
size. Thus he talks of applying 200 volts, direct current, 
to electrodes buried in a concrete block and 6 in. apart. He 
finds that at the end of a few days cracks develop around 
or in the neighbourhood of the positive electrode, the 
negative electrode being seemingly uninjured. The cracks 
are said to be due to the formation of rust by an electrolytic 
process, which doubtless involves the decomposition of water. 
But,serious as this may appear, it is far from being an 
accurate picture of anything likely to take place in a 
building of reinforced concrete, as the result of the action 
of any stray currents from traction systems. To suppose 
that the voltage drop would be likely to be anything of the 
nature of 200 volts in 6 in. requires the credulous mind. 
Even 6 volts in 200 in. would be bad enough. 

Still, it is not altogether possible to dismiss the matter as 
idle talk ; there are, in fact, some well-authenticated cases 
in which trouble, somewhat of this nature, has actually 
arisen. We cannot at this point enter into anv details. 
We may say, however, that one case referred to a large 
building near New York, in which very serious cracks were 
noticed in the reinforced concrete. It was easy to assume 
that these were electrolytic in their nature, especially as 
there was a large railway power house close by. Indeed, 
investigation showed that this surmise was partially true, 
but in a different sense from what was at first suspected. 
It was traced to a serious fault on the electric lighting in- 
stallation of the building, and it is impossible to deny that 
the damage was of a serious nature. There were several 
damp spots in the building, and the conductors for the 
lighting installation were placed in iron piping, which was 
fastened by metallic connections to the ironwork embedded 
in the concrete. In process of time, and in consequence of 
the damp, a fault arose which constituted a leakage between 
one of the lighting conductors and the reinforced concrete. 


Gradually a large portion of the building became affected, 
and serious cracks became so evident that investigation was: 
necessary. It is hardly fair, however, to describe this as an 
electrolytic leakage of the usual kind. It was in no sense 
due to stray traction current, but to a fault of a totally 
different nature. It is, therefore, well to bear in mind that 
electrolytic leakage, using the term in its broadest sense so 
as to include a fault on the lighting installation, is capable 
of doing serious damage if allowed to continue unchecked 
on a large scale; but, using the term in its narrower sense, 
in which it has been associated with stray traction currents, 
it is certain that, in this country at least, there is no foun-- 
dation for any uneasiness on the subject. 


REVIEWS. 


(Coples of the undermentioned works can be had from Tum E:sctrrician Offices, poèt- 
free, on receipt of published price, reaping 3d. for books pare? under 28, Add 
10 per cent. for abroad or for foreign boo 


— 
Theorie der Wechselstrüme. By Dr. ALFRED FRAENCKEL. (Berlin: - 
J. Springer.) Pp. vii.--334. Mk.14. 

In planning a book on alternating currents the author has. 
wisely confined himself to theoretical considerations and 
omitted the descriptive matter usually to be found in a work 
of this type ; he is, therefore, able to include, even in the limited 
space of 300 pages, such advanced problems as the theory of 
long transmission lines and the conditions governing oscilla- 
tions on making or breaking a circuit. At the same time, only 
an elementary mathematical knowledge is assumed, and the 
theory is built up logically from first principles, the elementary 
portions being by no means scanty. In this respect the book 
is easier to follow than those of Steinmetz, which it resembles 
somewhat closely ; for instance, it gives in full the funda- 
mental calculation of the self-induction and capacity of actual 
circuits, whereas the latter merely quotes the results. Some 
of the earlier sections might be omitted at the first reading : 
for example, those dealing with the Wheatstone bridge for 
alternating currents have little more than academic interest ; 
but, in general, the examples are well chosen and have possible 
application in practice. 

It is in the later chapters, however, that the chief interest of 
the book lies. That on polyphase systems is brief but ade- 
quate, and there is an admirable account of the circle diagram 
for the general alternating-current circuit, of which the well- 
known Heyland induction motor diagram is a particular case. 
Again, the section dealing with distorted waves, including the 
calculation of the magnitude of the higher harmonics in a given 
wave, is the more welcome in that it touches on a subject too 
often neglected—the effects of these harmonics in interlinked 
polyphase systems, where the wave-forms are often completely 
altered when current harmonics of triple frequency are unable 
to flow. 

The section dealing with distributed self-induction and capa- 
city follows Steinmetz in using the symbolic notation, and ~ 
thereby reducing differential equations involving as indepen- 
dent variables both time and distance along the conductor to 
simple equations involving the latter variable only; this 
method is undoubtedly the easiest for the student whose 
mathematical attainments are limited, besides being more 
accurate than the “ topographical” method. Practical appli- 
cation of the theory is not neglected, as the determination of 
the line constants by open circuit and short-circuit tests is 
fully explained. Lastly, one finds an investigation of the 
conditions which hold when a circuit is switched on or off ; 
the treatment here is good, but requires somewhat more 
advanced mathematics than will sutfice for the rest of the book. 

The author is to be congratulated on his methods and on kia 
choice ot subjects, whilst his work deserves to become a standard 
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‘one on alternating currents for German students, as it 
strikes the happy mean between undue terseness and verbosity, 
so that it attains its object with a minimum of matter. 

F. J. DYKEs. 
Continuous and Alternating Current Machinery. By Prof. J. H. 

Morecroft. (New York: John Wiley & Sons; London: Chapman & 

Hall.) Pp. ix. 466. 7s. 6d. net. 

The book under notice differs from most American books of 
‘similar title in that it is both reliable and inexpensive. Of the 
books we remember which deal with dynamo-electric machinery 
‘most of the reliable American ones cost at least twice as much 
as the one under review, and are, in fact, very expensive com- 

pared with similar books published in England. 

The book is intended chiefly for students at technical schools, 
80 that the treatment is mainly of a non-mathematical nature. 
We may say at once that we think the book well suited to the 
requirements of such students. The arrangement and “ get 
up " of the book are excellent, and the text is well illustrated 
by nearly 300 figures, the majority of which consist of carefully- 
chosen and excellently-executed line diagrams. So far as we 
can see, the work is remarkably free from the little errors and 
misprints so common in first editions. 

There are in all 15 chapters, of which five are devoted 
to continuous-current machines, six to alternating-current 
machines, and the remainder to elementary principles of con- 
tinuous and alternating currents, auxiliary apparatus and the 

-care of electric machinery. 

The chief feature to which we take exception is the drawing 
-of the various diagrams of the lines of magnetic force. In 

almost every case the paths of the lines given are those which 
would obtain if the armature were not present. Under normal 

‘conditions the lines should pass radially from pole to armature, 
and for uniform air-gaps the density of the lines in the gap 
should be constant underneath the pole. In Fig. 96, by show- 
"ing seven lines per pole for a four-pole machine an undesirable 
dissymmetry is introduced which may convey a wrong im- 
pression to the student. 

The chapter devoted to auxiliary apparatus is rather unsatis- 
‘factory since it is too short to be of much use. It deals with 
-switches and instruments, but the treatment is superficial, no 

real attempt being made to explain the action, or even to 
enumerate the various types, of the more important measuring 
instruments. Noris mention made of the fact that alternating- 

‘current instruments will not necessarily work with continuous 
currents and vice versa. 

So far as the remainder of the book is concerned the treat- 
ment throughout is good and well balanced. The section 
‘dealing with the common faults occurring with continuous- 

current machines is particularly good and thorough. 

The book reflects credit upon both author and publisher. It 
should prove very helpful to those who require a good general 
knowledge of the theory and operation of all types of electrical 
machinery without going deeply into the mathematics of the 
“subject. A. E. C. 


ELECTRICITY THE FUTURE POWER FOR STEERING 
VESSELS." 


BY H. L. HIBBARD. 
(Concluded from page 842.) 


Summary.—The disadvantages of steam steering that are overcome b 
'the adoption of electric steering are discussed. The author then deals 
with the history of electric steering, describing the various systems, 
„including that on the U.S.A. battleship “ Texas." The calculations used 
„in the design of this installation are given. 


A curve sheet is then prepared of rudder torque, horse-powers and 
speed, as shown in Fig. 3. The rudder torques are figured for the 
various angles from the formulas, and the percentage rudder torque 
curve thengalculated, allowance being made, however, in the rudder 
torques for friction of the rudder stock which in this case has been 
assumed to be 25 per cent. of the normal calculated rudder 
On curve sheet Fig. 2 it will be noted that the motor charac 


torque. 
teristics 


~ * Abstract of Paper read before the American Institution of Electrical 
. Engineers. 


have been chosen to give 280 per cent. torque at 100 per cent. over. 
load on the motor, and as we desire the motor to have about 100 per 
cent. overload at 35 deg., the total rudder torque at 35 deg., there- 
fore, represents 280 per cent. torque. The torque at 35 deg. repre- 
senting 280 per cent., the 100 per cent. point of the percentage curve 
is readily found, as is also the corresponding normal point of calcu. 
la$ed rudder torque from which it is obtained by adding the 25 per 
cent. for friction. We have thus obtained the percentage torque 
curve and the 100 per cent. point, where the motor, of the charac. 
teristics which we have chosen, reaches 100 per cent. torque full load 
and normal speed and which point, it will be noted, comes at 16 deg. 
of rudder travel. 

From the motor curves in Fig. 2 the percentage motor speed 
curve can now be easily figured in percentage of motor speeds for 
the rudder torque or load at the various angles. Having obtained 
the percentage-torque and percentage-speed curves the percentage- 
motor-horse-power curve is readily obtained as the product of the 
two. As it is then necessary to figure in this case the motor speed 
over the required range of 20 deg. each side of the centre, a number 
of points are taken on the percentage motor speed curves from 
0 deg. to 20 deg., and the average obtained giving us in this case an 
average motor speed of 111 per cent. over a range of 20 deg. of the 
rudder travel. The requirement that the rudder must be operated 
20 deg. right to 20 deg left in 20 seconds gives a rudder speed of 
0-333 revs. per min., which is the constant average speed of the 
rudder throughout this range. Dividing this quantity by 111 per 
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Maximum rudder torque and power calculated from 1,860,000 ft.-Ib. at 35° rudder angk. 
Friction of rudder stock 25 per cent. of normal rudder torque. 

Efficiency of gearing 35 per cent. 

Compound motor rated 150 h.p. used. (Curves based on 120-h.p. motor.) 


Fic. 3.—CALCULATED RUDDER TORQUE AND POWER CURVES FOR 
U.S.S. Texas. 


cent., a rudder speed of 0-3 revs. per min. at full speed of motor is ob- - 


tained and which, it will be noted, obtains at the 16 deg. angle. 
With this figure as a basis the rudder speed for the other angles of 
throw are obtained from the per cent. speed curve. From the figures 
of rudder speed and the corresponding torque in pounds-feet at this 
same angle, the horse-power at the rudder stock for each angle 5 
obtained. From the curve sheet it will be noted that the rudder 
torque at 35 deg. is 1,860,000 ft.-Ib. and at 16 deg. 664,500 ft.-lb., 
therefore, the horse-power at the rudder stock at 16 deg. of the 
rudder is 38 as obtained from the following formula :— 


33,000 
It will be further noted that the assumption has been made in the 
curve sheet of 35 per cent. efficiency for the screw gearing which then 
gives us a normal horse-power of 108-5. From the arrangement of 
gearing shown in Fig. 1 it will be noted that the screw has a lead of 
24 in. and a radius of yoke 40} in., therefore, the revolutions of the 

screw in 10 secs. equals 
pn Aen ew a : ve m: 5-54 revs. per min. 


For one minute the revolutions of the screw would be 6x 554, or 


1 33-24 revs. per min. With an average motor speed of 250 x 111 p 


I} 
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oent., equal to 277 revs. per min., we have a ratio between a screw 
shaft and motor speed of 33-24 to 277, which, therefore, gives us an 
indication of the spur gear ratios which are to be installed between 
ihe screw and the motor. 


The ratio then determined should now be checked against the 


torque required to move the ruddér at 35 deg. considering the effect 
of the angularity of the screw gear links, to see if the motor has 
sufficient torque available for the work under these conditions. 


40-5 x cos 35 x 2 


The torque ratio at 35 deg.— 2. —83-5. 
277 

Therefore, 83-5 x oy to 1 total ratio at 35 deg. 

1,860,000 

Torque required at 35 deg.= CY — 2,080 ft.-Ib. 

. Motor torque required at 35 per cent. efficiency of gearing 
z680 7,075 ft.-Ib 
035 '" uis 


It will be noted the curves were originally based on a 120 n.r. 
motor, the normal load coming at 16 deg. and 100 per cent. overload 
at 35, per cent., and the calculations above would seem to indicate 
that this motor would have been sufficient for the service. The 
Government did not wish to see a motor of less than 150 n.r. installed, 
and this was provided. Later tests on other installations indicated 
also that more power was required in backing than going ahead and 
£hat the 35 per cent. efficiency would probably not be obtained, and, 
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Fia. 4.— AcTUAL Curves 150-H.p. 120-vorT 250 R.P.M. COMPOUND- 
WOUND STEERING GEAR Motor, U.S.S. TExas. 


therefore, the gear ratio as actually installed was for an average 
motor speed of about 317 instead of 277 revs. per min. Our gear 
ratio is, therefore, 33-24 to 317 and the torque ratio at 35 deg. would 


317 
be MOX Tim 796 to 1, instead of 694 to 1. "Therefore, torque 


fb 
: 1,860, 
required at 35 deg. — 7 = 2,335 ft.]b. Motor torque re- 
2335 
quired at 35 deg. = —— = 0,075 ft.-lb. 
0-35 


The curves of actual torque, horse power and speed of the 150 n.p. 
motor used on the equipment are shown in Fig. 4, and it will be noted 
that the above calculated torque of 6,675 ft.-lb. is equivalent to about 
80 per cent. overload on the motors, coming at a higher point than 
indicated on the horse-power curve in Fig. 3, owing largely to the 
fact that the motor has slightly different characteristics from those 
assumed in Fig. 2. 

_ The results obtained from trial tests and service operation of the 
installations of this gear have been very satisfactory and the official 
trials of some of these will be reviewed briefly. As soon as the 

Chester's " installation was completed the early part of 1912 and 
the vessel put to sea, she was ordered to meet the “ Carpathia ” at 
‘the time of the '* Titanic ” disaster, and was engaged in this mission 
About à week during the initial trial of the gear, upon which she had 


to rely entirely for power steering and the only means of steering 
from the bridge. Shortly after the completion of this duty she was 
ordered to the ice fields to report the presence of icebergs and was 
engaged in this work for several weeks. She was then in continuous 
service until placed in reserve about September of that year and 
although the performance of her electric gear had been most satis- 
factory, the gear was then removed and installed on the battleship 
** Mississippi " and the '' Chester's " steam gear replaced, owing to 


| the fact that this vessel was supplied with a limited dynamo capacity. 


As the department decided it inadvisable to increase her dynamo 
capacity this procedure was necessary. As a result of these trials 


| and experiments on the '* Chester " the commanding officer of that 
| vessel reported that he considered this steering gear device unusually 


satisfactory, and an improvement on the steam gear with telemoter 
control in the accuracy of steering, in the ease of operation for the 
helmsman, in the vibration of the ship, and in the heat and moisture 
of the after part of the ship. He further stated that he was sur- 
prised to see how accurately and with what little motion of the ship 
it was possible to steer, and that the response of the rudder to the 
movement of the master switch was rapid, and that the helmsmen 
were able to keep the ship on her course with small angles of helm 
and very little effort. It was further noted by the officers of both 
the “Des Moines" and “Chester” that there was an appreciable 
saving in steam consumption over the steam engine, and it should 
be noted in this connection that with the steam engine some steam 
is always passing through the engine valves even with the rudder 
standing still, causing a waste of steam in addition to that consumed 
in the operation of the engine which is naturally of low efficiency. 
In case of the electric gear, in addition to its natural high efficiency, 
the motor is started and stopped each time the rudder is started and 
stopped and the current is entirely cut off when the rudder is at rest. 
A small amount of heat is generated in the rheostat control of the 
motor, but it is quite insignificant as compared with that of the 
steam engine and not sufficient to cause any inconvenience in the 
compartments adjacent. On the “ Des Moines " the officers’ mess 
room is located not more than 20 ft. from the steering engine room, 
yet they reported no inconvenience whatever from the heat expe- 
rienced even in the tropics. The author also quotes the opinion of 
officers on board both the ‘‘ Des Moines " and “ Chester," which are 
entirely favourable to electric steering. 

The battleship “‘ Texas " was, during the latter part of October, 
on her official trial trip lasting in all about 12 days. As she left the 
shipyard the steam steering gear was in use and the electric gear not 
thrown in until about a day later when the vessel was some distance 
up the coast. Although this electric gear was an entirely new equip- 
ment to all those on board and in charge of its operation, it at once 
made friends and the steam gear from that time until the vessel 
returned to the shipyard, about 10 days later, was not put into 
operation except for two or three hours to actually try out its opera- 
tion, and the electric gear was immediately thrown in again after 
this short steam trial. The power required in the operation of the 
electric gear, in tests going full speed ahead are shown on the curve 
sheet in Fig. 5. In going astern the engine revolutions were about 
80 per cent. of the revolutions at full speed ahead. The curves taken 
from the recording ammeter used during the trials, while giving a 
good relative indication of the performance of the gear at various 
points in the rudder travel and under various conditions, cannot be 
taken as an accurate representation of actual motor values, the meter 
in question meeting with an accident during the preliminary trials 
and requiring repairs at sea without an opportunity of careful re- 
calibration and as compared to portable direct.reading test meters 
which were also used and the dynamo room meters, the recording 
meter shows at times an excess of current values of 25 to 35 per cent. 
In the case of the peak starting currents, however, the inertia of the 
switchboard and test meter needles would probably prevent them 
from reaching as high values as the recording meter which is more 
sensitive. From the curveit can be seen that the rudder was turned 
from 20 deg. right to 20 deg. left going full speed ahead in about 16} 
seconds, and from hardover to hardover in about 31 seconds. The 
starting current on the direct-reading meters was about 1,250 am- 
peres. (The recording ammeter at the same points indicating about 
1,700 amperes.) This refers to the full speed position with master 
controller thrown promptly to the last point. About 800 amperes 
were required on the first or slow-speed notch which was also similarly 
indicated by the recording meter. On this slow-speed position the 
motor made about 150 revs. per min.; on the second or full-speed 
notch the running current frequently varied from 150 to 400 amperes 
depending upon the position of the rudder with a motor speed of 300 
to 400 revs. per min., except at extreme angles, where the current 
increased rapidly and the motor speed decreased as shown by the 
curves. 

In connection with the “ Texas’ ” trials it may be stated in general 
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that great satisfaction was expressed by all those on board at the 
results obtained. And if we assume that 1,600 amperes as indicated 
by the recording meter was the maximum running current required 
(which is certainly high owing to the errors of the meter explained 
above), it will be noted, from the curves in Fig. 4, that this corre- 
sponds to 60 per cent. overload on this 150 H.P. motor or 100 per cent. 
overload on a 120 m.p. motor. It therefore appears that there was 
considerable reserve power available for turning under the extreme 
conditions, and that the original motor calculations based on 120 H.P. 
as shown on curve sheet Fig. 3 would have been quite sufficient for 
the requirements. In connection with the time of 164 seconds 
actually obtained to operate the rudder through the 40 deg., it may 
be stated that in the calculations the total time was taken as twice 
that required to travel from 0 deg. to 20 deg. and no allowance made 
for the increased speed of the rudder in travelling with the stream 
lines from 20 deg. to 0 deg. This accounts largely for the difference 
between the 16} seconds obtained and the 20 seconds required. 


have been clearly established, and in addition to a saving in weight, 
space and efficiency, an ease and accuracy of control has been ob. 
tained which has not only eliminated all effort for the helmsman in 
steering the vessel but has enabled him to keep on the course with 
smaller and fewer movements of the helm. The results on the 
"Texas" have shown that our calculations of the horse-power 
required were fairly accurate and the results obtained have indicated 
that the capacity actually installed was more than necessary, and 
considering the fact that the rudder on this vessel was operated 
throughout the 40 deg. required in 16} seconds instead of 20, which 
would have permitted a still greater ratio of gearing to have been 
installed within the requirements, it is apparent that had such a 
gearing been provided a motor but little in excess of 100 n.p. rating 
of this type would have been sufficient for the work. This is in 
marked contrast to the size and rating of a steam engine which would 
be necessary for the same service. It may be noted also in this 
connection what a large proportion of the power is used in the opera- 
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Tests made while off Cape Charles, Va., Line Volts=120. 


From the above data and results obtained on tests of other instal- 
lations it has been found that the power required to turn the rudder 
changes greatly with the varying conditions which will obtain during 
the steering of the vessel, so no detinite deductions can be made as to 
the efficiency of the mechanism without taking into account the exact 
conditions under which readings are taken, especially with reference 
to the angle of stream lines against the rudder, as data taken under 
various conditions would seem to indicate an efficiency of the mech- 
anism ranging from about 23 to 35 per cent. In the case of the 
e Texas” our assumption of 35 per cent. total efficiency for the 
gearings Was apparently very nearly correct. The results obtained 
from various installations show interesting facts regarding power 
required to move the rudder when backing. In the case of the 
* Mississippi ^ the backing test showed much more power to be 
required in backing than in going ahead. In the case of the * Texas," 
however, the backing power is but little different from that required 
at full speed ahead, which we assume may be accounted for by a 
difference in balancing of the rudders for the two vessels, as a 
difference in the amount of rudder balance would naturally produce a 
difference in this respect. It is ordinarily assumed that the condition 
im posed in backing is much more severe than going thead, and-the 
results obtained with the " Texas" on this point are, therefore, 
especially interesting. l 

In conclusion we believe that the results from trials and service 
operation of these several installations show that the results pre- 
viously enumerated to be accomplished by the use of the electric 
drive have been fully attained. The popularity of the electric gear 
with those who have been concerned in its operation would seem to 


tion of the screw gear itself and where a more efficient type of gear 
is employed the motor horse-power would be still further reduced. 
In view of the above it appears to us that the electric gear is up-to- 
date and has come to stay and it does not seem, therefore, too much 
to predict that electricity will in the future be used generally as the 
power for the steering of vessels. 


NEW BOOKS AND NEW EDITIONS. 


Copies of the new books mentioned below can be obtained post free from Tug ELEC- 
TRICIAN Offices on payment ot the prices indicated in parentheses. Where an asterisk is 
added to the number 20 days will elapse before books are supplied. It is only necessar? 
to specify the number when sending remittance. 


364. “ Metal-work Handbook for Teachers and Students.” By Adam 
& Evans, 5s. net (5s. 3d.). 

305. “ Preliminary Machine Drawing Course.” By C. E. Handy. 
1s. (1s. 2d.). | 

366. '" Miner's Guide to Law Relating to Coal Mines.” By Atherley 
Jones & Bellot. 3rd edition. 3s. 6d. net (3s. 9d.). 

367. " Manual of Mechanical Drawing." By J. H. Dales. 3s net 
(3x. 3d.). UN: d 
368 " Magnets and Electric Currents.” By J. A. Fleming. 3 

edition. | 3s. 6d. net (3s. 10d.). 
369. '' Theory and Practice of Electric Wiring." By W. S. Ibbetson 
3s. 6d. net (3s. 10d.). - éd. 
370. " Motion of Liquids." By Lieut.-Col. R. de Villamil. 7s. 
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CORRESPONDENCE. 


— 
. UNION ELECTRIC COMPANY AND FOREIGN 
EMPLOYÉS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sır: In the interest of my colleagues and those who serve 
with me on Boards, Councils and Committees, it has been 
suggested that I should make it clear that although my grand- 
father was a Russian my father was naturalised an Englishman 
in 1850, while I was not only born in London but also educated 
at King's College School, University College, and the Cambridge 
University. My whole business career has been in Great 
Britain with the exception of short periods in British Colonies 
and Italy. The * Big Blue Book ” gives these and other details 
in its biographical section, to which I may add that quite a 
number of my relations are serving with His Majesty’s colours, 
both with and without commissions. 

I should not have troubled you with the above had not 
organised trade competitors endeavoured to harm the interests 
of the organisations with which I am connected, and I wish, 
therefore, to state that every employé of the Union Electric 
Co. (Ltd.) during the 14 years of its existence has been 
and is a British-born subject (with the exception of a Dutch 
stenographer whose appomtment was due to her competency 
in English orthography and stenography, and three young men, 
two of whom stayed under six months, the third, who stayed 
longer, left 10 years ago), and the same applies to the majority 
of the Board of Directors. 

Deeply as we all feel the sufferings imposed on our land and 
its brave defenders by this insane outbreak of German 
militancy, I am sure no Englishman desires to take any unfair 
advantage due to the trade disturbance, and I for one would be 
very sorry to impose any hardships on any honest Austrian or 
German resident here, who had hitherto lived amongst us a 
friend and conscientiously carried out his duties. 

Í see very many names of German origin amongst the officers 
and past presidents of the Institution of Electrical Engineers ; 
were they placed there for other than their good work for British 
electrical engineering ? 

Finally, many Britishers may, like myself, have to thank 
business acquaintances in Germany or Austria for their present 
care luved ones, Should we show ourselves less noble ‘—I 
am, &c., 


London, Aug. 31. Justus Eck. 


GASEOUS EXPLOSIONS.* 


Object of Present Report. The following report is devoted partly 
to the special consideration of temperature measurements and sub- 
jects arising therefrom, and partly to the illustration of the use 
Which can be made of the data obtained by the committee. 

Methods of Measuring Temperature of the Charge in a Gas Engine 
( 'ylinder under Working Conditions.—One of the problems requiring 
solution was the direct measurement of the temperature of the work- 
Ing agent in the cylinder while the engine was running under ordinary 
working conditions. The difficulty of making this measurement 
arises from the fact that during the explosion of the charge in the 
engine cylinder the temperature is sometimes higher than that of the 
melting-point of platinum or of the couples which can be put in the 
cylinder to make the measurement. In Note 32 presented to the 
committee during the past session, is described a method devised by 
Profs. Callendar and Dalby,t which for the first time enabled direct 
observation of the suction temperature to be made while the engine 
was working not only under normal conditions but under special 
conditions, during which the richest possible mixture was used and 
the t^mperature reached at explosion was considerably higher than 


E G. Coker, H. B. Dixon, Drs. R. T. Glazebrook and J. A. Harker, Col. 
d C. L. Holden, Profs. B. Hopkinson and J. E. Petavel, Capt. H. Riall 
ankey, Profs. A. Smithells and W. Watson, Mr. D. L. Chapman and 
Mr. H. E. Wimpceris, l 

t“ Proc.,” Roy. Soc., A., Vol. LXXX., 1907. 


that occurring in practice. The thermometer itself consisted of a 
piece of platinum wire about 0-7 in. long and ,lyq in. in diameter, 
arranged with compensating leads. It is placed in a thermometer- 
valve which is inserted through the spindle of the admission-valve in 
the manner shown in Fig. 1, in which P is the platinum thermometer, 
and T is the head of the thermometer-valve which is inserted cen- 
trally in the admission-valve A. The spring S serves to close the 
udmission-valve, and the spring U serves to close the thermometer- 
valve. The main casting C, carrying these valves, is bolted to the 
engine in the ordinary way. A separate cam is mounted on the half- 
time shaft to operate the central thermometer-valve, and the com- 
plete arrangement is shown in Fig. 2, where E is the cam ; land L are 
levers keyed to the supplementary shaft Q which is carried on the 
casting F; the springs S maintain contact between the end of the 
level / and the cam. The end of the thermometer with the leads pro- 
jecting is shown at B. The lever L is in contact with the nut N on 
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the thermometer-valve. The cam is so designed that during the 
explosion period the valve is closed, and the thermometer, therefore, 
screened from the action of the gas. {n this way the thermometer is 
withdrawn just before the end of compression, so that at this critical 
period of the cycle there is nothing in the shape of a protuberance to 
cause preignition. When the platinum thermometer is exposed in 
the cylinder and connected to the Wheatstone bridge and galvano- 
meter on which the indications are received, the circuit is made by a 
contact- maker on the crank-shaft when the crank passes through an 
assigned crank-angle, and is broken by the contact-maker when the 
crank passes through a second assigned crank-angle a little greater 
than the first, so that the electrical measuring device is in operation 
during 5 deg., 10 deg. or 15 deg., as the case may be. 

This contact-maker is a very important part of the electrical equip- 
ment used in connection with these temperature measurements, as it 


Lay Shaft of 
Gas Engine’ 


Fia. 2. 


enables a definite make and a definite break to be made in the elec- 
trical circuit, and, in addition, enables the time between the make and 
break to be adjusted with accuracy. The contact-maker (Fig. 3) 
consists of a brass bush, B, keyed to a lay shaft of the engine, and 
carrying two fibre washers or cams W, and W,, which can be clamped 
in any relative angular position against the flange of the bush by the 
nut N. A radial step, as w,, is made in each washer, and the surface 
gradually rises from the bottom of the step to the normal circular 
surface of the washer. The reficxed ends of the stiff springs S, and 
5, rest on the fibre cams. A projection, Z, carrying a platinum- 
pointed screw, p, is riveted to one of the springs. and the screw p is 
adjusted so that its point is just clear of the platinum rivet in the 
other spring when both springs are riding on the circular surfaces of 
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their respective cams. Contact is made when the rotation of the lay 
shaft in the direction of the arrow brings the radial step w, of the 
‘cam W, under the spring S,, thereby allowing it to fall down the step, 
thus bringing p and r together. Contact is broken when the radial 
step i, of the cam W, reaches the spring S., thereby allowing the 
cecond spring to fall down the step w,. The epoch and duration of 


‘contact are readily adjusted by adjusting the angular positions of. 


the cams relatively to the bush and also with regard to one another. 
The distances between the springs and the platinum contacts and the 
steps w are exaggerated in the diagram in order to make the prin- 
ciple of the apparatus clear. The percussion form of contact with 
platinum points is found to give definite and certain results. The 
contacts keep clean, and no trouble of any kind is experienced with 
them. The general arrangement of the electrical connections are 
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shown in Fig. 4. In this figure PS, QS are the equal ratio arms of the 
Wheatstone bridge. The galvanometer G is connected to the point 
S and to the sliding contact on the bridge-wire BW. The thermo- 
meter and its leads P are connected on one side of the bridge-wire, 
and the compensator C and the balancing resistance R on the other. 
The battery circuit includes a mercury reversing key, K, an adjust- 
able resistance, r, and a storage cell V ; and the battery is connected 
to the bridge at the points P and Q, and to the brushes of the periodic 
-contact-maker at E. The brushes E are carried by an insulated arm, 
A, bolted to a divided disc O, riding loosely on the lay shaft of the 
engine, and capable of being clamped in any position by the screw L. 
The index I shows the crank-angle corresponding to the middle 
point of the contact when the insulated copper strip D carried in the 
fibre bush F passes under the brushes. 

"The temperature is measured, therefore, during a particular 
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crank-angle determined by the setting of the contact-maker. This 
can be set while the engine is running to determine the make and 
break at any assigned crank-angle in the revolution. It was usually 
set so that the interval between the make and break was 5 deg. to 
l0 deg. In this manner the mean temperature over a small crank- 
angle can be measured at any point in the cycle, except only during 
the period of the explosions when the thermometer is withdrawn 
from the cylinder. But although there is this possibility with the 
method it is desirable to measure the temperature at a point on the 
cvcle where the rate of change of temperature is at a minimum. This 
point occurs just after the closing of the suction-valve. The great 
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advantage of making the measurement at this point is that the 
thermometer is exposed to the incoming charge during the whole of 
the suction-stroke and therefore the thermometer-valve tends t5 
assume the temperature of the charge ; consequently the temperature 
which the small wire is set to mcasure does not differ greatly from the 
temperature of the metal in which it is mounted. This condition 
tends to minimise the errors of measurement. At any other point 
in the cycle the rate of change of temperature is greater; and the 
error of the measurements, thercfore, is likely to be greater owing t; 
the lag of the thermometer. On the expansion-stroke, for example, 
the temperature may vary as much 2s 150 deg. during the movement 
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of the piston through 4'; of the stroke. Just after the closing of the 
suction-valve the variation of temperature during the movement 
of the piston through 4!j of the stroke is only about 20 deg. Having 
found the temperature at one point in the cycle, the temperature 
at any other point can be calculated by using the charge itself as the 
thermometric agent. The characteristic equation of the charge is 
PV/T=a constant. If, therefore, from the indicator diagram taken 
at the time the temperature was measured the corresponding 
pressure and volume are measured then the temperature at any 
other point of the cycle can be calculated by the aid of this constant 
and the pressure and volume scaled from the indicator diagram, 
allowance being made for chemical contraction of the charge after 
explosion. It is necessary to have accurate indicator diagrams 
from which to measure the pressure and volume for this purpo, 
and this has led to the development of an optical indicator. 


Temperature Cen!igrade. 
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Fig. 6.—TEMPERATURES ON Expansion. TRIALS 72 AND i4. 
Example of the Application of the Method to an Engine Trial (i2) 4 
the City and Guilds (Engineering) College.—The general procedure m 
making temperature measurements by this method, and with 22 
improved optical indicator devised by Prof. Dalby and Dr. Watson. 
may be illustrated by an account of a trial made at the City and 
Guilds (Engineering) College by Prof. Dalby last year, a full report 
of which will be found in Note 32 communicated to the Committ. 
In each trial two indicator diagrams were taken—namely, à complet: 
diagram showing the pressure and volume during the whole cycle, 
and a diugram taken with a thin disc stopped down so as to give ou 
a large scale the portion of the diagram during the pumping stroke. 


// 
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The necessary data is taken to obtain the gas constant for the charge 
PV/T. This constant can be used to calculate the temperature at any 
point along the compression curve. Fig. 5 shows two curves ob- 
tained in this way. The constant cannot be used through the whole 
cycle, as during the explosion contraction takes place owing to the 
chemical rc-arrangement of the constituents. The contraction is 
calculated from the analysis of the gases and a new value obtained 
for the constant. Fig. 6 shows the temperatures calculated along 


the expansion curves for the eame two trials. With this method of 


taking the temperatures the governor should be put out of action, as 
it will produce a disturbance of the temperature of the cycle. . If the 
engine is coupled to a dynamo regulation of the speed can be ob- 
tained electrically. 

Method of Measuring the Temperature of the Charge by means of a 
Thermocou ple.—The second method of measuring the temperature 
of the charge in the cylinder is hy means of a couple. This method 


"has been developed by Dr. Coker and Mr. Scoble at the Technical 


College, Finsbury. It was found that alloys of platinum with 
rhodium and iridium respectively were able to withstand the tem- 
perature of explosion near the walls of the cylinder for some hours 
or even days when made into thermocouples 4584; in. to 4,5,9 in. 
thick, provided the engine was not overloaded. The actual tem- 
perature measurement is made by observing the change in the E.M.F. 
produced in this couple by a change in temperature. The small 
changes on the E.M.F. produced by a couple of this kind can be 
measured with great accuracy on the bridge. 
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The Cyclical Variation of the Tem perature of the Charge in a Gas 
Engine Cylinder.— An example has already been given of the method 


of determining the cyclical variation of the temperature of the charge 


in a particular experiment, deducing it from the temperature meas- 
ured at à point on the compression curve in combination with accurate 
Indicator diagrams. The experiment was made at the City and 
Guilds (Engineering) College on the gas engine already referred to. 
The engine is not of recent construction and therefore the compres- 
Sion ratio, viz., 4-8, is low compared with the ratios of gas engines of 
more modern construction. Dr. Coker and Mr. Scoble have meas- 
ured the cyclical variation of temperature on a more modern engine 
constructed by the National Gas Engine Company in 1907. This 
engine has a cylinder 7 in. in diameter, and a stroke of 15in. The 
maximum volume occupied by the charge is 5-8 times the minimum 
volume. The method adopted was to measure directly by means of 
a platinum couple the temperature at various points along the com- 
pression curve and along part of the expansion curve, but the highest 
temperature had still to be measured by using the charge itself as a 
gas thermometer. A value of PV/T is selected from a point on the 
expansion stroke, and the constant so found is used to calculate the 
higher temperatures. In this method it is unnecessary to make any 


calculation regarding the chemical contraction before and after 
explosion because the temperature is measured after the explosion, 
but the rate of change of temperature at the point where the tem- 
perature is measured is very great, and therefore, in comparing the 


| two methods, it is necessary to choose between a temperature mea3- 


ured when the rate of change is great with a corresponding lag and 
no correction for chemical contraction, as against a method of mea3- 
uring the temperature when the rate of change is a minimum, viz., 
just after the closing of the suction-valve, and allowing for chemical 
contraction. With suitable precautions both methods can be made 
to give consistent results. The curve in Fig. 7 shows the tempera- 
ture-cycle in a gas-engine cylinder determined by Dr. Coker and Mr. 
Scoble when the ratio of air to gas was 7:35 to 1. The jacket tem- 
perature was 35-6°C., and the highest temperature calculated was 
1836 C. 


Temperature Cycle of Gas Chargc—Conditions. 


Curve number. 1.H.P. | ree p 9 | E s 
l 10-4  . | T-35/ | 35-6 
T 9-96 708/1 37-2 
3 10-11 T3 81-4 
4 10-36 . = 67/1 40-6 
5 10-96 °| —— 5-66/1 52:8 
6 9-74 (070 jl. 43-7 


Application of the Work of the Committee to Practical Problems.— 
The application of the work of the Committee to practical problems 
can be illustrated in connection with the calculation of the heat ex- 
changed between the working agent and the walls of a gas eugine 


cylinder. 


EDUCATIONAL NOTES. 


University of Edinburgh.—The next Session opens on October 13th. 
There are complete courses in civil, mechanical and electrical engi- 
necring, qualifying for the degree of B.Sc. in Engineering, and extend- 
ing over three years. Particulars of the entrance examination, 
scholarships, fees, &c., from the Matriculation Office. 


University of Sheffield.—In the Faculty of Applied Science, which 
comprises the department of engineering, metallurgy and coal 
mining, there are complete courses of instruction extending over 
three years. These courses prepare for the Degree of Bachelor of 
Engineering (B.Eng.) or the Degree of Bachelor of Metallurgy 
(B.Met.) of the University. The technical laboratory courses com- 
mence on Sept. 21 and the lecture courses on Oct. 7. Prospectus, 
giving further particulars with details, may be obtained from the 
Registrar, Mr. W. M. Gibbons. .. & 

Armstrong College, University of Durham.—At this College there 
are full courses of instruction in mechanical, marine, civil and elec- 
trical engineering, naval architecture, mining, metallurgy, pure 
science, arts and commerce, &c. There are good facilities for ex- 
perimental and research work. The new session commences on 
Sept. 28. Full particulars may be obtained from the secretary, 
Mr. F. H. Pruen, M.A., Armstrong College, Newcastle-on-Tyne. 


University College of North Wales.— At this College a systematic 
course of instruction in electrical measurement and practical elec- 
tricitv is provided for students proposing to enter the profession of 
clectrical engineer. There is a well-equipped laboratory for practical 
work.- The course extends over two Sessions, Prospectus and 
further information from Mr. J. E. Lloyd, M.A., Secretary and 
Registrar. 

University of Bristo].—The Faculty of Engineering is provided and 
maintained at the Merchant Venturers' Technical College, which 
has complete courses of instruction in civil, mechanical, clez- 
trical and automobile engineering. Further particulars from the 
Registrar. 

The dean of the faculty of engineering is Prof. J. Wertheimer, B.A., 
D.Sc., and he is assisted by a competent staff of teachers. Good facilities 
are provided for practical and research work. Full particulars of the 
courses of instruction (day and evening), fees, scholarships, examinations, 
&c., are given in the calendar for the 1914-15 session, which has recently 
been published at 6d. 

Royal Technical College, Glasgow.—The session 1914-15 begins on 
Sept. 23. The diploma of the college is granted in the departments 
of civil, mechanical and electrical engineering, mining, naval archi- 
tecture, chemistry, metallurgy, building and textile manufacture. 
The diploma course extends over three or four sessions and the 
average fee per session is £12. 12s. The college is affiliated to the 
University of Glasgow. Calendar (by post 1s. 4d.) and prospectuses 
(free) from the Director. | 
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Northampton Polyteehnic Institute, St. John-street, London, E.C.— 
In the Engineering Day College at this Institute full-day courses in 
the theory and practice of civil, mechanical and electrical engineering 
will commence on Sept. 28th. : 

The civil and mechanical engineering courses include specialisation in 
automobile and aeronautical engineering and those in electrical engincer- 
ing include specialisation in radiotelegraphy. Entrance examination 
on Sept. 23 and 24. The courses, which extend over four years and 
include periods in workshops, prepare for the degree of B.Sc. in Engi- 
neering of the Cniversity of London. Three entrance scholarships of 
the value of £52 cach will be offered for competition in September. 

Full and part time courses in technical optics are also given in specially 
equipped laboratories and lecture rooms. An Aitchison scholarship 
(value £30) will be offered at the entrance examination, Particulars as 
to fees, &c., can be obtained at the Institute. 


Imperial College of Science and Technology.—At the City and 
Guilds Engineering College there are complete courses of instruction 
leading up to and including the highest specialised instruction for 
students with the object of fitting them to take leading positions in 
civil, mechanical or electrical engineering, &c., and also for those 
already qualified who desire to take up more advanced courses of 
training and research work in connection with the special branches of 
engineering in which they are interested. 

The diploma of the associateship of the City and Guilds of London 
Institute is awarded to students who satisfactorily complete the full 
course of from two to four years. ‘The diploma of the Imperial College 


is awarded for advanced specialised or fourth-year work. The entrance | 


examination will be held in September, and application must be made by 
the first Monday. Prospectuses may be obtained from the Registrar. 


City and Guilds of London Institute.—The following notice has becn 
issued by this Institute : 

Students of technological classes and others preparing for any of the 
examinations of the [Institutes department of technology will not, so 
far as possible, be prejudiced in competition for certificates and prizes, 
if they have been prevented from fulfilling the regulations as to atten- 
dance at classes or otherwise, by reason of (heir having joined the military 
forces or having accepted temporary civil employment in connection 
with the defence of the country. 


South Western Polytechnic Institute.—' The 1914-15 Session will 
commence on Sept. 28. In electrical engineering there is a complete 
three vears’ day course of instruction, leading to a diploma or 
university degree, and there is also a four years’ evening course 
suitable for electrical engineering and wiremen's examinations of 
the City and Guilds Institute commencing on Sept. 21. Particulars 
may be obtained from the Secretary. 


University College, Nottingham.— This college provides theoretical 
and practical training in all branches of electrical engineering, and 
the courses prepare for the London University degrees. Particulars 
from the registrar, Mr. T. P. Black, M.Sc., Ph.D. 
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Lamp Carbon Dispute. 


At Wimbledon Police Court last week Geo. Kirkland and Thos, A. 
Thornton were charged with breaking into the premises of the Foster 
Engineering Co. at Merton and removing a large number of carbons 
valued at £2,000. Mr. A. Billington, Chairman of the Beck Engineering 
Co., was also summoned for aiding and abetting. The facts were some- 
what complicated, and the evidence disclosed that under an agreement 
the Foster Co. made are lamps for the Beck Co., while the carbons were 
supplied by the Sloan Electrical £'o. under an agreement between Mr. 
Billington and the Sloan ('o.. the agents for the Conradty carbons in this 
country. The defence was that the carbons were the property of the 
Beck Co., and it was also pleaded that a civil action was pending between 
he parties in regard to the matter. 

Defendants were, however, committed for trial, 


The dispute came before Mr. Justice Shearman on Wednesday, on a 
motion in the action Beck Engineering Co. and Billington v. Foster 
Engineering Co. and Sloan Electrical Co. Plaintiffs had obtained an ex 
parte injunction relating to 10,000 of the 200,000 carbons involved, and 
Mr. Colefax (for defendants) now asked that the injunction should be 
dissolved, but he was willing to make an offer in respect of the carbons 
plaintiffs required, This was, however, declined, and his Lordship, 
after hearing counsel for the parties, sald that he could not’ see that 
plaintiffs had made out that the carbons were their property, ear- 
marked to them, and hewould dissolve the injunction as to the 10.000": 
and the rest of the motion and all questions as to eosts would stand aer 
for a week to answer the affidavits, Defendants had expressed their 
willingness to execute any orders they might receive at current prices, and 
any dispute as to price could be determined later, . 
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PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 

. Specially compiled by Messrs. Mewsurn, ELLIs & Pryor, Chartered Patent Agents 
20 and 72, Chancery-lane, London, W.C. f 
Whenever the date applied for differs [rom the date on which the application was lodged 

al the Patznt Office the former is given in brackets after the title. 


1913 SrEciFICATICNS, 

Electric safety lamps. (28;8;13.) 

15.463 BURGER. Galvanic cell (6.7/12.) 

17.656 THuMpson. (Sec. Anon. des Telegraphes Edouard Belin.) Apparatus for trans 

“2. ^. mitting graphic documents to a distance. 

17.733 ONwoop. Galvanometers, voltmeters. ammeters and like instruments, 

17.926 READ & BRANSON. Electrically-controlled valve. 

18,000 AxT.-G£zs. Brown, Boveri ET Cig. Liquid resistances. (8,812.) 

18.072 CRAFTS. Electric furnaces. ] 

18,103 Rocowski. Apparatus for measuring the magnetical potential Letweer any two 

points of a magnetic circuit. (9/8,12.) l 

18,122 Western Evectric Co. (Woodward, acting for Western Electric Co.) Tele 

phone exchange systems. 

18.321 UNITED TELEGRAPH & CaBLE Co. & Bruce.  Telegraphy. 

18,326 MARCON!'’s WIRELESS TELEGRAPH Co, & Rounp. Wireless telegraph receivers, 
A receiver for wireless telegraphy, the combination with a rescnant circuit a uf 
detector across the condenser thereof and in series with a spark-gap or other device 
the conductivity of which varies rapidly at a certain potential, and means for inte: 
mittently creating that potential at the device. 

18.447 B.T-H.Co. (G.E. Co) Incandescent electric lamps. 

18.479 ScHALCH. Electric contact device for use with semaphores, sma! lifts and the like 

19,220 McGAURAN. Telephone ca!l recorders. 

19.271 Siemens & Haske Axt.-Ges. Electric devices for calling any one of several 

stations connected to the same line. (24,8,12.) 

19,475 KopperitzscH. Automatic retrieving devices for trolley collectors of eti 

traction systems. 

20.008 SziiARD. Electrometers. ^ (15.10/12) 

20.216 THOMSON. Unspillable electric accumulator cells. 

20.773 CAMERON. Automatic telerraph systems. 

21,480 BoiRAULT. Electrical connection devices for railway and like vehicle. (Atituon 

to 13,820.13.) 

22,223 Conrabty (Firm of). 

(2,7,12.) 

26338 Rocalski. Interrupter for electromagnetic ignition devices. 

26,733 RuMcoLINO. Electric controlling mechanism for marine and like engines. (Patent 

of addition not granted.) 

27,148 Corp LicHt (DussaAuLD PROCESSES). 

(Procedes Dussaud).) 

27.409 DourroN & Morris. 


5.088 Dicker. 


Manufacture of carbon electrodes for electric arc lamps. 


(Soc. Internationale de Lumiere Ficide 
Electric lichting apparatus. 
Earthenware troughs for electric cables. 


1914 SrECIFICATIONS. 
281 Franke. Licht projectors. such as searclilights and the like. 
3,149 MERRILL. Electrical regulators. 

An electrical reeulator in which an electromaenetic coil or colen id conticl: the 
Variations of resistance in a circuit by varying the position of a plunger im a mercury 
vessel. comprising a shunt resister within a hollow resister, pre'erably of carben, with 
opennies for the entrance of mercury and fixed to a tapered solencid cote 2urivundel 
by a vessel containing mercury. ‘ i 

4.619 Lavery & BANDLOW. Telephone system. (24:2;.8.) 

5.247 SHAW. Systems for the transmission of electrical enerey. (28:2 132 

5.640 COMPAGNIE FRANCAISE POUR L EXPLOITATION DES PROCEDES THoMsoN-HuUoTUN, 
Telephone instruments, (4°4,13.) 

6,352 WEINTRAUR. Vapour electric devices. (13/3/13) 

A high-prezsure vapour electric device of the tyne comprising a refractory pps 
an easily vapourisable cathode and a solid'anode situated in said envelope tent 
from condensing space and remote from varporisable material. in which a small 
amount of condensing space or cooling means is provided near said cathode. 

7.201 StiLLE. Electrical connection for electric relays. 

8.807 ScHAPFFER. Supports for electric lamps. (2/1 /14.) 

10.082 S:EMENS-SCHUCKERTWERKE GES. Safety devices for electric circuits. (3 5 13) 

10.794 Ryan & THe EASTERN TELEGRAPH Co. Duplex telesraphy. 

14,686 HAMILTCN, Construction of electric pocket lamp. dry batteries and outer chell 
or case containin: the aforementioned dry batteries. (Divided apphe tien ct 
3,642/14. 12.2.) 


APPLICATIONS FOR PATENTS 


Note.—The undermentioned Applications (except those marked *) ave not open 10 
public inspection until after acceptance of Complete Specifications. Those marked * art 
open to inspection 12 months after the date attached to them, if they have not been published 

previously in the ordinary course, Names within parenthesis are those of communicators 
of inventions. When complete Specification accompanies application an asterisk is ayixed, 


July 25, 1914. 
17.607 Davis. Signalling apparatus. l 
17.611 Benpixen. Closing or breaking an electrical current by rise of temterature. — 
17.628 BuNTE & Remmer, Electrical dust suction apparatus. (29/A.13, Switzerland it 
17.643 ScumibT. Power-generating systems. (12'3,13. U.S.)* l 
17646 Lenerer. Electric gas lamps. (Addition to 17,039/14. 25;7,13, Austrio* 
17,658 MariNo. Chromic acid primary batteries. 


July 27, 19M. 

17.684 Epmonps. Terminal or attachment fi‘tings of electric conductors. 

17,686 WALKER. Compound for making watertieht the joints of covers of boxe: Ie 
underground electric mains and distributors and similar joints of boxes hxei 1 
exposed positions. 

17.705 Corin. Sparking plugs. 

17.707 Mowup. (Maschineníabrik Oerlikon, Switzerland.) 
safety fuses.* 

17,732 Dixon, Electric thermostatic fire alarm contacts.* 

17.733 Kenpe. Electric metallic incandescent lamp.* 

17.746 CowreR-CoLes. Process for the electro-derosition of lead. 

17,747 CowrEF-CzLEs. Coating or plating metal sheets with other metals by elem 
derosi*ion. d 

17.755 TELEFANTOSRAPH O.M.B.H. Writingor copying telegraphy. (28 7:19, Germany! 

17,762 Berry. Electrical heatine apparatus. 

17,763 Jounson. (Badische Anilin & Soda Fabrik, Germany.) 
of alkali metals. 


17,768 Besac. Measuring of continuous electric current. (20/813. Germany)’ 


July 28. 1914. T 
17,797 Hitt. (Apparate-Bauanstalt Fischer G.m.b.H., Germany.) Socket terminals Kt 
. electric conductors. 
17.811 Benitez. System for the eeneration of electric current.’ 
17.836 ILLINGWORTH & MANN. Detecting or recordine electric currents. 


17.649 Law & M. HELrrFERICH-SADET (LTD.) Ignition devices for internal-comtust1 
eneines. 


17.850 McCoy & Srronc. 
17.851 SecHOSTAWEEF. 


Magnetic blow-out devie fot 


Electrolytic croduction 


Electrically determining transmitted power.® 
Transtormer motors. 
Light projecting and advertisement-displayirg apparetus. 


(2H 
German y.)* 
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THE NEW COMMERCIAL CAMPAIGN. 


In connection with the campaign for the capture of the 
export trade of Germany and Austria-Hungary, and for 
supplying the neutral markets of the world with goods of 
British manufacture, the Commercial Intelligence Branch 
of the Board of Trade have recently issued a series of 
pamphlets containing statistics and information regarding 
the values and quantities of manufactured articles exported 
from Germany and Austria-Hungary in recent years, as well 
es extracts from Consular reports, &c., giving informa- 
tion as to the general character and importance of some of 
the foreign markets which are now more favourably open to 
British enterprise. The campaign in support of British 
manufactures is being organised in many directions, and 
appears to be receiving cvery assistance from our Govern- 
ment Departments, Chambers of Commerce, &c., but we 
desire to impress upon gür readers, and upon all n 
with the movement, that it will be necessar y to procecd on 
sound, progressive, modem, business lines, and that our 
manufacturers and exporters will have to adopt the suc- 
cessful German methods of organisation and business- 
getting if they would hope to capture the markets freed, at 
least for a time, from German competition. In the past the 
British manufacturer has been too conservative, too prone 
to insist upon turning out his goods to his standard designs. 
While his German rival has been more complaisant, and has 
taken care to meet the wishes of his foreign customers im 
this respect, he has, at the samo time, been content to book 
emall orders in the hope that larger ones would fellow, and 
he has adopted other devices to attract custom. Some of 
these devices it is doubtful if the British Government (or 
rather the British taxpayer) will ever permit the British 
manufacturer or the British business-getter to follow. 
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how extensive is the export trade of Germany in electrical 
machinery, steam and gas engines, tools, &c., may be seen 
by a glance at the memoranda issued by the Board of Trade ; 
and if we are to capture this trade, or a large portion of 
it, we must study closely and watch keenly the requirements 
of foreign markets, we must organise ourselves, and we 
must be prepared to meet local needs and to supply even 
the particular demands of isolated districts. These are 
all departures which are “within the range of prac- 
tical politics.” The importance of working to sample 
and price, of revising our system of credit—of taking 
greater risks, in fact—must receive the earliest atten- 
tion. Catalogues must be sent out in the language of the 
district intended to be served, with prices, weights and 
measures, '&c., set out clearly in the local terms so that 
the distributor may readily know with what he is to be 
supplied, what he is to pay for it, and when he is to pay— 
the benefits of cash-down payments, of sliding-scale dis- 
counts, and the like. , The supreme question of personal 
canvass for business by technically trained men and women 
who are acquainted with the local requirements, and are 
able.to discuss their intricacies, has also to be considered 
carefully and provided for. It is these details (we write 
from actual knowledge) which have made for German 
success everywhere—in England (including London itself) 
as elsewhere ; and not until we grasp this initial fact shall 
we be able to effectively attack the German strongholds. It 
may well be added that in no single detail enumerated above 
has the foreigner hit below the belt. There are other 
aspects of the German case less open to assault, and those 
will have to be taken into due account. 

The collection and circulation of information of vital 
interest to particular trades and manufactures must be 
organised in a bold and thorough manner. The British 
consular service and foreign trade representation must be 
quickly strengthened and improved; there must be a 
greatly enlarged representation of technical men and com- 
mercial engincers on this important service, and British 
tovernment Departments must do far more for the develop- 
ment and expansion of our export trade than has hitherto 
been done. In foreign countries (friendly and unfriendly 
politic ally) we must be better represented, and especially so 
in those countries ud trade we have partly lost or never 
had. 

And, perhaps, before all, a thoroughly systematic, ios 
and comprehensive organisation for teaching the foreign 
languages of commerce must be taken in hand now. One of 


How great has been the measure of the German success and Í the very weakest spots in our commercial armour is our 
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failure to speak any of the principal foreign languages 
with passable fluency. The success which has attended the 
few efforts we have made in the past in this direction should 
encourage us to persevere in this most important acquisi- 
tion. Spanish, French and Portuguese should have our 
immediate attention, then Russian and some of the more 
important Oriental languages. German may very wel 
bo left for less troubled times, as it is not in Germany nor in 
such colonies as she may be permitted to retain that 
British goods will be likelv to be welcomed for some time to 
come, but rather in those countries where the Spanish, 
Portuguese, French, Russian and the Near Eastern tongues 
are spoken. In connection with this subject it might fairly be 
suggested that the British and Colonial Governments should 
at once consider the question of endowing liberally the com- 


pilation and. publication, under efficient control, of a really 


good set of dictionaries and colloquial glossaries of the lead- 
ing commercial languages. Such books, along with the 
indispensable “ Baedeker," have been invaluable to the 
German traveller and agent in all lands. 

If such a policy as we have here briefly outlined. and 
which has been advocated for many years in THE ELEC- 
TRICIAN, were adopted promptly, there is little doubt 
that good commercial results would ensue trom the campaign 
In which it has been decided to engage. It is not out of place 
to emphasise at this stage the necessity for the adoption of 
the course we have outlined in order that we may keep the 
trade we already have. The exigencies of the war, the 
extremely costly character of the operations now proceeding, 
will assuredly sharpen the wits, as they will inevitably 
increase the needs, of our commercial friends as well as our 
foes, and the conduct of the campaign on the lines we have 
indicated will consequently serve a double purpose. 

The memoranda of the Board of Trade give extracts from 
the last reports of H.M. Trade Commissioners in South 
Africa, Australia, New Zealand and Canada, and from 
certain selected consular reports. These extracts all tend to 
the one conclusion, that Germany has prosecuted her com- 
mercial campaiga with skill, determination and success, 
necessitating on our part, if we are to increase our exports, 
similar perseverance and a closer attention to many details 
which in times past were of less concern to us. Those 
details, which we have to some extent dwelt upon here, 
have become of first importance in any effort on our part to 
capture existing or to create new markets for our manu- 
factures. We could wish, in conclusion, that the campaign 
to extend our overseas trade might be accompanied with a 
little less screaming from the housetops. This is not the 
German way, and is certainly not calculated to help us in 


our endeavours. 
[EE 


BUSINESS NOTICES. 


Owing to the rapid increase of business at their Midlands branch, 
W.T. Henley's Telegraph Works Co. (Ltd.) announce that they have 
found it necessary to take additional and adjoining premises at 165, 
Edmund-street, Birmingham, where they will now hold much bigger 
stocks for the convenience of their customers, Their address is now 


LI ` a tanga LE m : ‘ 
165 and 167, Edmund-street, Birmingham., 


The Bastian Meter Co. notify that Chey hold large stocks of raw 
materials, and that they anticipate no trouble in faltilling all orders. 
The Bastian meter is manufactured in England with British labour 
and British capital, 


f extensions of the King’s-road electricity works, 


Simplex Conduits (Ltd.) have removed their Liverpool branch 
from 1, Dawson-street to more extensive premises at 96. White- 
chapel, where greatly increased stocks are now held. The new 
premises contain, in addition to large and convenient counter trade 
accommodation, a well-appointed private showroom. 

Mr. Ernest E. Sharp has joined the board of the Jackson Flectrie 
Stove Co. (Ltd.). 38, Blandford-street, W., and will act with Mr. 
Williams in the direction of the business, but it will not affect in any 
way his connection with Messrs. Chamberlain & Hookham’s meter 
and the Venner time switch business, 

We are asked by Messrs. Julius Sax & Co. to assist in correcting 
the impression that their company is German, Fhe original founder 
(the late Mr. Julius Sax) was a Russian who came to London in 1851, 
and the Company is capitalised and worked by British subjects. 

Increase of Prices.—The Adnil Electric Co. ask us to announce 
that, in consequence of the great advance in price of all raw materials 
and the unsettled state of the markets generally, they are com- 
pelled to withdraw all net prices and previous quotations. 

The discounts off the list prices of all goods in their telephone catalogues 
will he 20 per cent. instead of 334 per cent. as heretofore. In order to 
remove any misapprehension the company state that their future stocks 
of telephones and signalling apparatus, including their well-known mining 
material, will be of British manufacture throughout and of the same hish 
standard and quality as before. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Archibald Atkinson, electrical and eycle engineer, 30, Gt. George- 
street, Leeds, has been adjudicated bankrupt. The first meeting oi 
creditors will take place on Sept. 9 at 24, Bond-street, Leeds, and the 
publie examination on Sept. 29 at the County Court House, Leeds. 


Claims against the Eureka Clock Co. (Ltd.) (in liq.) are to be seat 
hy Sept. 23 to Mr. A. E. Tilley, 8, Staple Inn, Holborn, London, W.C. 


The Mordey- Fricker Electricity Meter Co, (Ltd.) have passed ond 
confirmed resolutions that the assets and business be sold tothe British 
Insulated & Helsby Cables (Ltd.) for £8,500. The Company is being 
wound up voluntarily, and the liquidator (Mr. F. Miller, 82, Victoria 
street, N.W.) has been empowered to enter into the agreement 
forsuchsale, A meeting of creditors will be held at 82, Vietoria «tret, 
S.W., on Sept. 12. Claims to be sent to Mr. Miller by Oct. 9, 


VIVES TT 
ELECTRICITY SUPPLY. 
MANARA AI 


EXTENSIONS. 


Cleckheaton.— The Council have decided, on the advice of the 
Electricity Committee, to defer the scheme for the extension of the 
electricity works, except switchgear and additional feeders. An offer 
of a supplementary bulk supply of electricity from the Yorkshire 
Electric Power Co. is under consideration in conjunction with the 
report of the consulting engineer, and the whole question will he fully 
debated in committee. 
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Edinburgh.—In order to create employment the electric lighting 
department have put in hand the laying down of several miles of 
eable in the compulsory area, and in Portobello the department 5 
going to erect a new generating station, 


Farnborough.— The West Kent Electric Co, will shortly extend its 
supply mains to this district, and it has offered to supply to the 
Bromley Guardians an estimate of the cost of wiring the wark- 
house and infirmary, 


Keighley.—An inquiry was held yesterday (Thursday) into the 
application of the Corporation for permission to borrow £16,700 for 
extensions of the electricity undertaking. 


Maidstone.— An inquiry was held on Wednesday into the applica- 
tion of the Corporation for sanction to borrow £2.316 for a new 
boiler at the electricity works and for extending the office accommo: 
dation. 

At the last meeting of the Council the Electricity Committee reported 
that one of the original 150 kw. sets at the electricity station had bern 
sold to the Military Authorities for £750. The chairman (Ald. Vaughan! 
said he thought the price obtained was a very satisfactory one. [he 
Finance Committee required £800 in connection with loans, but ae 
was probable they would not be able to raise that amount the £74 
received would practically meet the difficulty. d 

It was decided to fix the price of electricity for light railway purpot aà 
11d. per unit as from April I. 


St. Pancras (London).-—The Council will proceed with the prope ed 
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Southend.—On Tuesday Mr. T. C. Ekin held an inquiry into the 


anplication of the Corporation for sanction to borrow £60,000 for 
extensions of the electricity supply undertaking. 


Wallasey.—The L.G. Board have recently sanctioned in its en- 
tirety the application of the Corporation for authority to borrow 
£64,500 for erecting a new electricity generating station at Poulton. 

Warrington.—The Council are seeking sanction to borrow £2,000 
for cable extensions, 


Wrexham.— The Council are in communication with the Board of 
Trede in regard to the proposal to give a supply of electric current. to 
the Wrexham garden village. 
© The Council recently applied for an order under sec. 6 of the Electric 
Lighting Act, 1909, permitting a supply of clectricity to Wrexham garden 
village, and the Board decline to grant the order if, as was provided by 
the agreement between the Corporation and Wrexham Tenants (Ltd.), 
the Corporation were to carry overhead, or lay underground, the dis- 
tributing cables, Arrangements will now be made for the Wrexham 
Tenants (Ltd.) to pay the initial cost of the distributing cables 
from a point within the garden village, the Corporation undertaking to 
repay the amount with 5 per cent. interest thereon as soon as the Cor- 
poration obtain a provisional order extending the borough boundaries or 
the area of supply for electricity purposes, 80 as to include the garden 
village, but in any ease not later than Dec. 31, 1918. 


GENERAL. 

Clones. — The formal inauguration of the electricity works took 
place on the 26th ult., when the danzhter of the chairman of the 
Council, Miss Maguire. formally switched on the current. The works 
are owned by the Clones Electrie Light & Power Co., and the engi- 
neer and manaver is Mr. J. Woods. 

Harlech. - The official inauguration of the electricity supply works 
took place on Tuesday. The contractors for the generating plant 
and mains were Messrs. Johnson & Phillips. 

Haslingden.— In preference to appointing a special cable jointer 
the Council have decided to have all the jointing done by Messrs. 
Siemens Bros. & Co. at an agreed rate. 

The Electricity Committee express themselves quite satisfied with 
their experiment with the half watt lamp. 

Portrush.— At n special meeting of the Council last. week Mr. 
Pleasance (of Messrs. John Woodside & Co.) submitted a full report 
on the proposed electricity supply scheme, and after discussion it was 
decided to authorise the engineers to proceed with the work imme- 
diately. 1t was also decided to apply for sanction to a loan of £8,000, 


LIGHTING AND POWER NOTES. 


Blackpool.— The Council have decided to proceed with the autumn 
eleetrieal illumination, and about £2,000 will be expended on the 
scheme, 

Dublin.--Owing to the limited stock of carbons and the difficulty 
of obtaining further supplies at present, the Electricity Supply Com- 
mittee have curtailed the lighting hours. Until further notice each 
alternate are lamp will be extinguished at 11:30 p.m., and it is possible 
that later on a further curtailment may be necessary. 

Electric Power in Mills.— In the report of Messrs. Tootal, Broad- 
hurst & Co. (Ltd.) it is stated that the ehange from steam to electric 
power at their Bolton Mills has been completed and the results are 
very satisfactory. 

Lanehester.— The Rural Council have instructed their Lighting 
Committee to report on the question of electric lighting for Knetsley. 


TRACTION NOTES. 


TRAMWAYS AND LIGHT RAILWAYS. 

Light Railways. -—The Board of Trade have recently confirmed the 
Swansea Corporation Light Railways (Extensions) Order, 1914, 
authorising the construction of further light railways in the borough. 

London United Tramways.—The new tramway line over Kingston- 

ridge was opened for traftic last week. 
. Salford. —The Council propose to borrow £1,200 for laying a double 
line of tramway in Camp-street, Broughton. 


TELEGRAPH NOTES. 


Radiotelegraphy in Australia.—The dispute between Marconi's 
Vireless Telegraph Co. and the Commonwealth Government as to 
Wireless telegraph patents has been settled, and an agreement has 
heen entered into between the parties. 

The Marconi Company agrees to discontinue its action against the 
Commonwealth, to withdraw its opposition to the Balsillie system, 
and has covenanted not to institute fresh proceedings against the Com- 
monwealth for its nse of the Balsillie system or attempt to revoke the 
Balsillie patents, The Commonwealth, in return, undertakes to pay 
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5,000 to the company in consideration of licences heing granted to the 
Commonwealth to use the Marconi patents in Australia, and for the 
purpose of communicating with New Zealand. ‘These patent rights 
include the use of the Goldschmidt patent. 
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Australasia.—The “ Australian Mining Standard” says Lismore 
(N.S.W.) Municipality have invited offers from electrical engineers 
for the preparation of schemes for the electric lighting of the town. 

Heidelberg (Victoria) Shire Council have decided to employ electric 
light for street illumination, leaving the whole of the gas produced at 
the municipal gasworks for private consumers, but they do not propose to 
exclude electricity from private dwellings. The State Executive have 
given the Council permission to supply the Heidelberg, Ivanhoe and 
Fairfield Ridings with electricity. The charge will be 10s. up to 20 units, 
with 6d. for every additional unit for lighting and 3d. per unit for power. 
It is anticipated that the scheme will be working by about March next. 

Mr. G. G. Jobbins, resident manager of the Melbourne Electric Light 
& Supply Co., recently informed Geelong Corporation that the London 
directors had authorised the extension of the tramway system to North 
Geelong and Belmont. 

Footscray (Victoria) Council are recommended to reduce the price of 
electricity for power between midnight and 5 p.m. next day. The prices 
for power recommended are for first 1,000 units per month 2d. per unit, 
next 3,000 units 11d. per unit, with 11d. per unit after. 

The Governor-in-Council has approved, under the Queensland Electric 
Light and Power Act, of regulations for the examination of candidates 
desirous of obtaining certificates as competent wiremen or electrical 
mechanics. Provision has been made for à hoard of examiners of five 
members, consisting of one representing the electrical authorities, one 
from the Department of Public Instruction, one from the Fire Under- 
writers’ Association, and one each from the employers and employees 
in the industry. 

Sydney Electric Lighting Committee recommend that the Council 
approve, subject to certain conditions, agreements with the municipalities 
of Ryde, Mosman and Burwood for the supply of electricity to the 
respective municipalities, 

From Wollongong (N.S.W.) it is reported that the movement to obtain 
tramway communication bet ween the various parts of the district is being 
revived, and a public meeting has been convened, 

In regard to the delay of about six months which has occurred in the 
electrification of the first of Melbourne's suburban railways the Rail- 
ways Commissioners recently announced that Mr. Merz had written 
stating that one of the causes was that the tenders originally received 
for the switchgear had not been of such design and manufacture as to 
warrant their acceptance. Some delay was also caused by the necessity 
of altering the site of the power station, upon which the contract for 
certain steel work depended, and a third cause of delay was that whereas 
the department had been track-circuiting for a direct-current system that 
work was now to be replaced by the alternating-current system, Itis 
anticipated that it will be possible to operate the Broad Meadows- 
Sandringham line by electric traction by about November next. 

Acting on the results of experiments made by Sit Francis Oliver and 
Mr. Clague (of Messrs. Mawson & Proctor) the Broken Hill Proprietary 
Co. have installed three electric baths for the treatment of lead poisoning 
at Port Pirie (S.A.). Remarkable cures are claimed to have been effected. 

“ Tenders " (Melbourne and Sydney) says Doncaster (Victoria) Council 
have appointed a sub-committee to inquire into the question of electricity 
supply in the town, 

Donald (Vietoria) Shire Council propose to take over the plant of the 
local electric lighting company. Messrs. Lincolne & Macdougall have 
heen engaged as consulting engineers. 

An Order in Council has been made by the Queensland Government 
empowering Mr. E. J. Redmond, of Bundaberg, to supply electricity 
in Maryborough for 25 years, and a similar order has been made granting 
Mr. D. S. M. Finnemore powers to supply in Bundaberg. 

Warrnambool (Victoria) Council have decided to abandon the proposal 
to take electricity for lighting purposes from the local woollen mills. A 
scheme is now under consideration for the generation of electricity at the 
waterworks pumping station, 

Campbelltown (N.S. W.) municipal council propose to adopt electric 
lighting, 

Canada.—-The Canadian Northern Railway Co. has recently placed 
orders for new rolling stock of the value of £300,000, and all new 
carriages will be lighted electrically. 

India.— Electric Fans.—The U.S.A, Consul at Bombay. says 
electric fans have been available in Bombay for the last six vears, and 
their use has enabled theatres and churches to be open il the summer. 

All the leading hotels have electric fans in every room. Ceiling fans 
are mostly used, but wall fans are also used in places of amusement. ‘Che 
Caleutta Electric Supply Corpn. has over 4,000. fans connected to its 
system. The United States is one of the largest suppliers of fans for 
India, An electrical firm in Bombay says there is a bie demand for all 
types of fans, for direct and alternating current. Artificial cooling on a 
large scale will be required for buildings in Delhi, and it is understood 
that the authorities are considering the question of erecting buildings 


TH 
Ji 


882 


with inner and outer walls between which air, cooled by being drawn 
through wet screens, will be circulated. 


Malacca.—There is a steadily increasing demand for electricity for 
lighting and power, and the Malacca Electric Lighting Co. has nearly 
200 consumers as a result of 12 months’ working. 

Owing to the rapid growth of the demand for electric current the 
directors have ordered a new 140 H.P. suction gas engine and dynamo, 
switchboard extensions, &c. The company are supplying current for 
power at a price which the directors claim makes electric driving con- 
siderably cheaper than either oil or steam engines, and in order to show 
the great convenience of electric flat irons and electric cooking apparatus, 
arrangements have been made whereby any consumer can obtain such 
apparatus on trial free of charge. 


New Zealand Post and Telegraph Department.— The report for the 
year ended March last states that the total value of the telegraph 
and telephone business, including miscellaneous receipts and Govern- 
ment telegrams, was £579,816 (compared with £528,120 in the 
previous year). Paid telegrams numbered 10,594,556 (against 
9,850,379), the revenue being £334.22] (£313,960). 

The length of telegraph and telephone line and wire on March 31 
was 15,558 (14,485) miles of pole line, and 123,796 (88,897) miles of wire. 
Ordinary telegrams forwarded from New Zealand by the Pacific Cable 
were 104,638 (compared with 99,617), and by the Eastern Company's 
cables 38,023 (40,680). Owing to the opening of the new cable between 
New Zealand and Australia the Pacific Cable Board have found it im- 
possible to give any estimate of receipts and expenditure for the year. 
1,811 press messages were sent via Pacific and 2.035 via Eastern (against 
1,106 and 1,574). Messages received in New Zealand were by the Pacific 
Cable 30,010 international (increase 3,109) and 51,497 Australian (in. 
crease 131), and by the Eastern 18,373 international (increase 2,047) and 
32,171 Australian (decrease 2,701). 

WIRELESS ''ELEGRAFH Y. — Radio telegrams sent. (exclusive of weather 
telegrams and shipping advices— which are sent free) were 1,6082 messages, 
consisting of 22,162 words, value £625 (compared with 1,095, 10,946 and 
£435), and received 3,618 messages, 36,918 words, value £1,310 (against 
1,932, 16,909 and £667). ‘The increase, especially of messages received, 
can be partially accounted for in the opening of the high-power stations 
at Awanui and Awarua and the station at Chatham Islands. There are 
now five New Zealand coast stations. ‘The Chatham Islands station 
(opened on Sept. 18, 1913) extends the range of communication with 
ship-stations to the eastward. ‘The wireless set is a 2} kw. ‘Telefunken, 
with a normal range of 300 miles by day and 600 miles by night. ‘The 
prime motive power is generated by an oil-engine ; a storage-battery 
ensures reliability. The aerial is of the T type, and is suspended at a 
height of 130 ft. from two tubular steel structures 300 ft. apart. An 
earthed counterpoise completes the aerial equipment. The high-power 
stations at Awanui and Awarua were opened for commercial work on 
Dec. I8, 1913. These stations are of 30 kw. primary power and have 
identical Telefunken equipments. The station at. Auckland is now used 
only for daylight work. A continuous "' listening " service is maintained 
at Awanui, Awarua and Wellington, the latter station being open con- 
tinuously for commercial work. 22 ship stations are registered in New 
Zealand. ‘The compulsory equipment of certain New Zealand vessels 
came into operation from July 1, 1914. . The regulations of the Marine 
Department were gazetted on Oct. 23, 1913. The regulations governing 
the use of wireless telegraphy on ship-stations registered in New Zealand, 
and licensed by the Minister of Telegraphs, have been revised. Amended 
radlio-telegraphie regulations came into force on Jan. 1. 1914. Provision 
was made in the Post and Telegraph Amendment. Act, 1913, for fuller 
powers to restrict the erection and maintenance of stations by amateur 
experimenters, 

‘ELEPHONY.—25 new telephone exchanges were opened during the vear, 
subscribers increased by 5.233 and the number of connections by 6,481. 
The number of exchanges is now 238, and the total number of connections 
is 49.415. There are 2,514 miles of telephone exchange lines and 79,154 
miles of wire. The percentage of exchange connections and bureaux to 
the population on March 31, 1914, was 4:36, and for Wellington. 8-14, 
Dunedin 6:34, Auckland 6:15 and Christchurch 5-72. A fire (caused by a 
tramway trolly- pole striking a pair of aerial telephone leads which fouled 
the high-power trolly-wires) occurred in the distributing frame at the 
telephone exchange at Wellington on Jan. 7, 1914, about 1.500. con. 
nections being affected. 

Antomatic Exchanges.—TVhe Strowger automatic system is in operation 
at Auckland with a capacity of 1,300 lines and at Wellington with a 
capacity of 1,000. About 600 lines at Auckland and 400 at. Wellington 
are in use, with satisfactory results. ‘Trouble is occasionally experienced 
due to excess of dampness following on injury to the overhead lead cable 
resulting in lowered insulation ; but this trouble, of course, equally 
affects any other central battery system. It is the intention to replace 
these cables more generally by lead-covered cables laid underground. 
The Strowger equipment at the two exchanges was introduced to provide 
additional switchboard accommodation for new subscribers, pending the 
fulfilment of the contract let last year for an automatic installation. "The 
Western Electrie Co. is manufacturimg the material required under the 
contract. "E" 

Country Telephone Lines.—Preliminary steps to the erection of lines 
under the Country Telephone Lines Act, 1912, are being taken by a few 
local bodies, The small activity in this direction may probably be 
explained by the Departme nts generous party-line system, which has 
popularised the telephone in outlying districts previously precluded hy 
hivh rates from participating in the benetits of the telephone. ` 
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FOREIGN NOTES. 


Argentina.—The “ Review of the River Plate” says a local com. 
pany has been formed in Viedma (Rio Negro) with a capital of 
$120,000 for the erection of electricity works. 

The municipality of Rauch (Buenos Ayres) propose to establish ele. 
tricity works for public and private lighting. 

The net profits of the “ Compañia de Tramways Eléctricos del Sud " 
for the year ended June 30, 1914, were $205,247 m/n. (about £17,850) on 
a capital of $3,805,690. 

Italo (Buenos Ayres) Municipality are studying the question of public 
lighting. and will probably adopt clectric lighting. 

Applications have been made to the authorities at Las Palmas (Chaco 
Austral) and in Rivadavia (Buenos Ayres) for concessions for electricity 
works. | | 

'The section of the Santa Fé electric tramway to the Mataderos is ready 
for opening, but the line to Guadalupe will probably not be inaugurated 
until next year. 

- Improvements are to be made in the telephone system of Gualeguay 
(Entre Rios). 

The Government of San Juan Province has approved the plans pre- 

sented by the Isle Syndicate (Ltd.) for an electric tramway system to join 
up the capital of the province with the suburbs. 
- The Municipality of Lincoln (Buenos Ayres Province) have applied to 
the Government of the Province to be allowed to sell their electricity and 
water works. These works were constructed on the guarantee of the 
members of the City Council and cost $400,000, which is still owed. The 
Mayor has forwarded to the Government two forms of contract with Mr. 
M. Herlitzka for working the stations for 20 years. 

The Ministry of Agriculture has agreed to supply 3,600 tons of Como- 
doro Rivadavia petroleum per month to the Compañia Alemana Trans- 
atlantica de Electricidad and 1,000 tons to the Italo-Argentino Elec- 
tricity Co. | 

The tramway companies in Buenos Ayres carried 193,912,051 pas 
sengers in the firat half of 1914 (compared with 203,542,443 in the core- 
sponding half of 1913), and the receipts were $18,909,711 ($20,034,207). 
The output of the Cia. Alemana Transatlantica de Electricidad for the 
same period included 36,865,652 (29,483,188) units for lighting, 15,374,080 
(12,427,357) for power and 32,593,483 (29,860,284) for traction. 


Braz'l.—H.M. Consul-General at. Rio de Janeiro reports that the 
bridge connecting the Ilha das Cobras with the mainland is to be 
opened on Oct. 12. 

A local firm secured the contract at about £57,000, but the materials 
were supplied by a Hanover firm. The height of the supporting towers 
is 50 metres and the distance between them 170 metres, {n each tower 
will be installed an electric lift for the conveyance of passengers, who will 
be conveyed across the bridge by meana of a travelliug electrically-deiven 
cable transporter, with a capacity for 50 first-class and 350 second-class 
passengers, 


China.—In a consular report on the trade of Shanghai for 1913 
it is stated that the gross trade returns showed an increas of 
£5,842,337 over 1912, but trade and commerce were seriously affected 
by the rebellion. 

T'he year was a particularly lean one as regards contracts for machinery, 
although the introduction of electric lighting into this part of China made 
some further progress, and several installations, mostly of German origin. 
were imported for erection in the neighbourhood. The Chinese nowadays 
are constantly endeavouring to obtain machinery on extended terms of 
payment, and offer only the flimsiest security. They appear to be of 
opinion that suppliers of machinery should be ready and willing not only 
to supply machinery at net cash prices on extended terms of payment. 
but in addition to provide the working capital for the industrial under. 
taking they may have in view. Jn addition, they ask for heavy com- 
missions for the privilege of allowing the foreigner to place them in funis. 
Such conditions are not reasonable, and although a few such contracts à? 
undertaken by speculative firms, the representatives of British manufae- 
turers as a rule are averse to business on these lines. 

A considerable number of orders for railway material have been secured 
hy British manufacturers, but the American competition for freight cam 
is an increasing one, 

The value of the electrical material was about £149,307 in 1913. against 
£123,003 and £82,402 in 1912 and 1911 respectively. ‘The figures for 
telegraph and telephone material were £14,800 in 1913 and £2,486 in 191. 

In a report on the trade of Chefoo comparative tables are given of the 
trade of the port with that of the Tsingtau, the only other free port n 
the Shantung province, and these show that the latter is progressi? 
while Chefoo is stagnant. The bulk of the goods imported come from 
Japan, the United States and from British possessions (mainly Hong 
kong). Chinese merchants started a company (with a capital of $100,000), 
to supply electrical energy, and the generating plant came from Germany 
but the lamps and cables were purchased in Japan. The company had 
not commenced to give a supply of current at the end of the vear. 

The value of the machinery imported into Chungking during 1912.15 
was £6,979, an increase of £2,100. The imports include match-making. 
printing and electric light machinery, and nearly the whole of it came from 
the United Kingdom, 

Costa Rica.—In a consular report for the year 1913 it is stated that 
the hydro-electric works at San Antonio de Belen, 6 miles to the west 


of San José, is nearing completion. 
The station is owned and worked by Messrs. F. J. Alvarado & Co., and 
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will have a capacity of 10,000 n.e. Electric power will be transmitted 
to some of the towns of the interior for power and lighting. 

Electri: cooking ranges, of American manufacture, have been installed 
in over 200 houses in San Jos^, and are stated to be working satisfactorily 
and to be much appreciated, 


[taly.— In a report on the trade of the consular district of Rome tor 
1913. it is stated that, with the exception of France, which records an 
ir erease of 80 per cent., there was a heavy reduction in the importa- 
tion of optical and other instruments. Imports from the United 
Kingdom fell by one-sixth and German consignmeats by one-fourth. 

The tramway company made some progress, and negotiations are 
pending with the municipal authorities for the extension of some of the 
existing lines and for the working of new ones. ‘The municipal electric 
tramways also made progress, and a new line has been constructed, pass- 
ing through the centre of the city and connecting the upper portion of 
Rome to the lower districts. 

Pending the construction of the electric railway projected from Rome 
to Usi ia, à motor car service has been organised. The second section of 
the Home- Viterbo electric railway was opened during the year; the 
total length of the line is about 59 miles. The first section was opened in 
1906, and it has its terminus at Civitavecchia, a distance of 32 miles from 
Rome. 


Spain.—.A report from H.M. Consul-General at Barcelona says the 
icleaseleé tre schemes whieh are in course of realisation have dis- 
eoureved the importation of steam engines and boilers, but. heve 
simulated the imports of electrical machinery. Oil eneines ere not | 
impor ted, nor are they likely to be es long es the duty leviet on oils 
is so high; gas engines are not asked for. The price of mas supplied 
to the aren is 25 centimos (2-2d.) per cubie metre (about 5s. 211. 
per 1000 ft. 


Switzerland.— By Decrees of the Federal Council of July 31 and 
Aus, 2 the export of various goods is prohibited, ine Juding motor 
\chic'es, motor eyeles, telegraph and telephone apparatus, sereh- 
lights, eohles, £e. 


MISCELLANEOUS NOTES. 


British Engineers’ A:scciation Directory.— A xecend edition of the 
officiel directory of members with a classified list of their manu- 
freties hes rece ntly been issued, 


Customs Duties.- According to recent decisions the following are 
import dutes leviable under the Danish tariff :— 

Flectrie smoothing irons with two metal contact serews for connecting 
t: PON tor 10 öre per kilog, (Ss. Gd. per ewt.) : telephone switehboards 
With c.i. base and apparatus fixed in wooden framework and including 
metal aa. ebonite contacts, covered conducting wires, bone keys, &c.. 
7! per cent; acd val. 


Exevrsion Facilit'es.— The Great Central Railway Co. is one of t! e 
few ro Away compi eres whieh has not curtailed its train service or 
chesp excursion facilites by express trains from London (Maryle- 
bone), 


Those who do not intend to visit the usual seaside resorts this season 
will, no doubt, spend their week-ends in the country, while the summer 
weather lasts, and of all the outlets to the north from London the count sy 
through which the Great Central runs presents more of the virgin and 
unspoiled beauty thon any other district so near town, The tourist in 
search of new and de liehtful ground for his week-end holiday could not 
do better than look for it in the de lightful districts of Middlesex, Herts 
and Beechy Bucks. Che ap week- aid, day and half-day tickets are 
issued toa large number of stations near London, For de tails send post- 
card to Public ity Office, 216, Marylebone-road, N.W., for copy of pro- 
gramme, 


Exhibition of German and Austro-Hungarian Articles, — 11. M. 
Trade Commissioner in Australia, under instructions. from the 
Board of Trade: has collected samples of foreign har. Iware, hollow- 
Ware and tools which compete with similar goods of British origin an 
the Austrian market. ‘These samples, which include è large 
number of German goods, have been received from Australia, and 


‘rrangements have been made for their immediate exhibition in this 
(count "y, 


The samples number about 430, and include aluminium ware, ename Jed 
ware, hardware (bolts, staples, hinges, bells, hooks, stoves, lamps, &c. ) and 
tools. The aluminium ware, enamelled ware and gene ral hardware have 
heen despatched to Birmingham for exhibition at the offices of the 
Birmingham Chamber of Commerce, and the tools. to. Sheflield) for 
exhibition at the offices of the Shetticld Chamber of Commerce, AMI the 
samples will then be exhibited in. London and in any other industrial 
centres where it may seem desirable to send them, V re port relating to 
these samples, uiv ing full information as to country of ris isin, pr lees, KCL 
is hei ne eire ulate d to interested firms in this country. Copies on applic a- 
tion to 73, Basinshallstreet, London, E.C., where the same depart- 
ment of the Board of Trade have also, we learn, received a large number 
of inquiries for names of sellers or buyers of articles for which sources of 
Supply or markets have been interfered with by the war Special 
arrangements have been made in the Commercial Intelligence Brane h for 


dealing with these inquiries. Lista are being e T E a E T of articles which 
the inquirers desire to purchase or to sell. A first list includes aluminium. 
dises, powder, rods and sheets; general brass ware, china and earthen- 
ware for electric fittings, electrical apparatus (including celluloid cases, 
enamelled copper wire, magnets, magnetos, papier maché cov ers, vul- 
canite mouldings), enamel ware, glasa and glassware for electrical fittings, 
heat resisting glass, electric incandescent lamps, carbons for lamps, glass 
bulbs iue tube pes lamps, machinery for making electric lamps, machine: 
parts; copper, brass and iron tubes; metal foils, nitrates (various), 
Morse papers for telegraphy, thin gutta percha, sheet metals, vulcanite 
mouldings, rods and sheets, &e. The foregoing are all buyers; Sellers 
include belts and belting, acid-resisting compositions, general braazware; 
cables and wires, eleetrie clocks, dynamos and motors, electrical appa 
ratus (various), electrical parts (var ious), engines (various), clectrié 
heating apparatus, electric hoists, [amps and lamp parts (various); 
machinery and parts (various), ores (various), electric rail and rolling- 
stock, wireless. telegraphy apparatus, &e. These lists can be obtained 
from Basinghall-street. 


German and Austro-Hungarian Exports.—The Commercial In- 
telligence De ‘partment of the Board of ‘Trade have issued. further 
me-noranda giving figures of values, &c., of the exports of Germany 
and Austria-Hungary. | 

A memorandum states that the value of the brass and other copper 
alloys and wares thereof exported from Germany in 1912 was £6,428,550, 
from Austria- Hungary £1,057,750 and from the United Kingdom 
£1,653,000. The German and Austrian fivures include a number of 
articles not strictly of theclass me ntioned and the figures are probably too 
high. ‘The chief markets for German goods are Russia, France, the United 
Kingdom, India, Haly, Spain, Switzerland, Belgium, the Netherlands, 
Argentina, &e. The Austrian exports were mainly to Russia, Haly, the 
Balkan States, the United Kingdom, British India, &c. E tears are 
also given from the reports of trade commissioners, consuls, &c., which 
are likely to be of assistance to British ex porters and manufacturers: 

German exports of pumps and pumping machinery in 1912 were valued 
af £933,900, and the Austro-Hungarian exports for 1913 were £15,710, 
compared with £677,800 for the United Kingdom : 1913. ‘The German 
exports: were unl. to Russia, France, Italy, Argentina, the United 
Kingdom, Spain, Roumania, Dutch East Indies Brazil, Mexico, Chili, &c. 

Another memorandum states that the v; alue of the machine be ling 
exported by Germany in 19}2 was £735,000, and the 1913 figure for 
Austria Hingary £23,200. The value of the British exports of belting in 
1913 was £1,610,000. Germany has hitherto found her best markets in 

tussit, Italy, Sweden, Switzerland, Roumania, Argentina, Brazil, &c. 


German and Austro-Hungarian Patents.— The Board of Trade hay 
mode rales under the new Petents, Designs and Trade Marks ( n 
porary Rates) Act, T914, re zulatin z the procedure for the avoidance 
or suioen ion of anv pateat or licence I to, or trade mark the 
proprietor of whichis, a subject of any State at war with his Majesty. 

In an application to the Board for this purpose the Board must he 
satisfied that the applicant intends to manufacture the article concerned 
or carry on the patented process, and also that it is in the public interest 
that this should be done. The rules also provide for the avoidance or 
Suspension of any application for a patent or trade mark hy the subject 
of an ene my state. 

In moving the second reading of the Bill in the Honse of Commons, Mr. 
Runeiman explaine 4l that the Bill would not confiscate the property of 
alien patent owners. The object was to suspend and not to. destroy, 
Hf at the end of the war Germany and Austria agreed to keep alive patents 
held by Biitish subjects in those countries, we on our part would be pre- 
pared to keep alive patents in this country of German and Austrian sub- 
Jects. Power, however, was taken to issue licences to a British subject 
to exercise alien patents not only for the period of the war, but for the full 
period of the patent. 

The Bill was passed in due course, and it has received the Royal Assent. 


Government Publication;.--The following have been issued during 
the past week: 

Statutory niles and Orders, 1014 —No. 1.180, Railway Rates and 
Charges, No. 1.339 Trade Boards Order, 12 9 12, Amended Reprint, H4. 

ch ; Bills -- Articles of Commerce (Returns, &e.), Defence of the Realm 
No. 2, Customs Exportation Prohibition, Id. each. Statutory Rules and 
Orders —1.231, Defence of the Realm; 1,247. 1.249, L251, 1.252. 1.253, 
Hd. each, l 

War Relief Funds, — We call particular attention in this issue to the 
National Fund over which H.R.H. Prince of Wales presides. "The 
subscriptions to this fund have been very gratifving, and it i3 more 
than likely that early developments may bring up the total to several 
millions, The proposal for the collection of a million soveteigns, a 
million half-sovereigns, and so on, bids fair to eventuate. 

The Joint Secretaries, pulse viption Sub-committee, National Relief 
Fund, write us as follows 

We regret to say that the ice ription Sub-committee of the National 
telief Fund has heard of n good many cases in which use has been made 
of its name, or of the names of those connected with it, with the object 
of securing support for appeals which are quite unauthorised, We hope 
you will be so good as to permit the appearance of this letter, the object 
of which is to inform your readers that they may be assured that any 
extravagant or grotesque appeals emanate from persons who have neit hee 
the authorisation nor the support of this Committees 
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Three-phase Motors. 

The Agent-General for Victoria (Australia) invites tenders for 
the supply and delivery in MELBOURNE of Three-phase Motors 
for driving workshop and other machinery for use in connection 
with the electrification of the Melbourne Suburban Railways. 
Specification and form of tender from the consulting engineers, 
Messrs. Merz & McLellan, 32, Victoria-street, Westminster, 
S.W. Tenders must be delivered at the office of the Agent- 
General, Melbourne-place, Strand, W.C., by noon Oct. 12. 
See also an advertisement. 


Induced Draught Fans, Motors, &c. 

Lonpon County Covuncit invite tenders for the manufacture, 
delivery and erection of Induced Draught Fans, Motors, Spare 
Parts and Dampers, and for the execution of alterations to 
existing Brickwork Flues and moving existing Dampers at 
Greenwich station. Specification, &c., from the Clerk of the 
Council, County Hall, Spring-gardens, S.W. "Tenders by 11 a.m. 
Sept. 22. 


Reconstruction of Motor-generators 
Lonpon County Council also invite tenders for reconstruction 
of Motor-generators in the tramways southern sub-stations. 
Specification, &c., from the Clerk of the Council, County Hall, 
Spring Gardens, S.W., and tenders by 11 a.m. Tuesday, Sept. 8. 


Cables and Duets. 

Lonpon County Council also invites tenders for (a) high and 
low-tension cables, &c., and (b) laying stoneware ducts in connec- 
tion with the Council's tramways. Specifications, &c., from the 
Clerk, County Hall, Spring Gardens, S.W.  |Tenders by 11 a.m., 
Sept. 8. 


Electric Lift. 

St. Pancras (London) Borough Council invite tenders for 
the supply of an Electric Lift for heavy vehicles. Copies of 
specification, conditions of contract and form of tender from 
the electricity department offices, 57, Pratt-street, Camden 
Town, N.W., and tenders to the town clerk, Mr. C. H. F. Barrett, 
Town Hall, Pancras-road, N.W., by noon Sept. 21. 


Electric Pumping Plant. 

MIDDLESBROUGH Corporation invite tenders for the supply 
and erection of three electric motor-driven Sewage Pumps, 
Priming Pumps, Metering Arrangement, Pipe Work and Over- 
head Travelling Crane. Specification, &c., from Mr. H. M. 
Taylor, borough Electrical engineer, and tenders to the Town 
Clerk by noon, Saturday, Sept. 12. 


Telegraph Poles and Creosoting Telegraph Poles. 

By command of the PosrMAsTER-GENERAL tenders will be 
received until noon Sept. 21, for supply of British, Swedish, 
Norwegian, Finnish or Russian red fir and British larch Tele- 
graph Poles. 

The PosrMasTER-GENERAL also requires tenders by noon 
Sept. 21 for creosoting, &c., Telegraph Poles. Forms of tender, 
&c., from Mr. G. Morgan, Controller of Stores, P.O. Stores De- 
partment, 17-19, Bedford-street, London, W.C. 


Tramway Track. 
LEEDS Tramways and Electricity Committee invite tenders by 
10 a.m. Sept. 7 for Track Construction of four tramway routes, 


Wiring, &c. 
WARRINGTON Education Committee invite tenders by noon 
Sept. 11 for Wiring the Evelyn-street School. Specifications, 
&c., from the Education Office. 


NoRTH BRIERLEY Guardians invite tenders for the Electric 
Lighting (including Cables, Wiring, Dynamos, Switches, &c.) at 
their institution at Clayton, near Bradford. Specifications 
&c., from Messrs. J. Harper Bakes & Son, Calverley-chambers 
Leeds. "Tenders to the Clerk by 10 a.m. Sept. 7. 


Tenders are invited for Electric Lighting Work, Telephones 
Bells, &c.,in the new chronic blocks at the Storthes Hall Asylum. 
Kirkburton, near Hudderstield. Tenders to the Clerk, W. 
Riding Asylums Board, Wakefield, by Sept. 9. 
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Cliff Tramway (or Lift). — 

WnuriTBY Urban Council invite schemes (by Sept. 30) for the 

provision of a Cliff Tramway or Lift. 
Electrical Goods, &c. 

The directors of the Powell Duffryn Steam Oval Co. (191, 
Leadenhall-street, Lonpon, E.C.) invite tenders by 10am. 
Sept. 9 for the supply of Electrical Goods, Ironmongery, &c. 

BurRNLEY Guardians require tenders by Sept. 21 for the 
electrical work, and the supply of electrical goods during the 
ensuing half-year. | 

Electrical and General Stores. | 

WARRINGTON Guardians require tenders by 10 a.t. Sept. 9 
for six months’ supply of Electrical Goods, Ironmongery, &c. 
Forms of tender from the Clerk. 

WOLVERHAMPTON Guardians want tenders by 10 a.m. Sept. 15 
for 12 months’ supply of Electrical Fittings, Oils, &c. Forms of 
tender from the Clerk. 


Coal Elevator and Conveyor. 

Eccies Electricity Committee require tenders by 10am. 
Sept. 21 for the supply and erection of a Coal Elevator and 
Conveyor. Specification, &c., from the Borough Electrical 
Engineer. 

Vacuum Cleaning Plant, Air Compressor, &c. 

SvpNEY (N.S.W.) Council require tenders by 3 p.m. Oct. 12 
for Vacuum Cleaning Plant and Motor-driven Air Compresse, 
and by 3 p.m. Oct. 26 for Wet Air Filters. Specifications, &e, 
from the City Electrical Engineer. 

Switchgear, Instruments, Cable, &c. 

The Victortan Railway Commissioners invite tenders by 
1] a.m. Oct. 14 for the supply and delivery of low-tension 
Switchgear and Instruments, 12,540 vds. l.t. Cable, Fuse Dis- 
tribution Boxes and Fuses, &c. Specifications, &c., from Spencer. 
street, Melbourne. Local representation is necessary. Specifi- 
cations may be seen at 73, Basinghall-strect, London, E.C. 

Telegraph and Telephone Instruments, &c. 

Tenders are invited for the supply of Telegraph Instruments, 
Lamps, Switchboard Parts, &c., to the Australian Commonwealth 
Postmaster- General's Department. Tender forms, specifications, 
&c., may be obtained at the Commonwealth Office, 72, Victoria- 
street, London, S.W. Tenders to the Postmaster-General s 
Dep., Sydney, by Oct. 7. 

Electric Tramway Concessions. 

Tenders are invited by the Ministerio de Fomento, Madrid 
(until noon Oct. 19) for a Concession for the Construction and 
Working of an Electric Tramway in the town of SAN SEBASTIAN. 
An option on the concession is held by the Cia del Tranvia de 
San Sebastian. 

Tenders are invited by the Ministerio de Fomento, Madrid, 
for the Construction and Working of an Electric Tramway from 
FERROL to SANTA Maria DE Nepa (Spain). Tenders to the 
Direcion General de Obras Publicas, Ministerio de Aomento, 
Madrid, by Sept. 9. The concessionaire must undertake the 
upkeep of the line for 60 years. It is unlikely that any but a 
Spaniard will secure the contract, but there may be an opening 
for supplies to the contractor. 
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BrapFrorp.—In February the Corporation accepted the tender of 
the Adnil Electric Co. for the supply and erection of a 5,000 kw. 
turbo-generator. This machine was to be manufactured by the 
Bergmann Electrical Works, Berlin, and the generator was nearly 
completed when war broke out, but delivery could not be obtained. 
The Electricity Committee met on Tuesday and decided to re-let the 
contract to the British Westinghouse Electric & Mfg. Co. 

SALFORD. —The following tendera are recommended for acceptance: 

Halliwell & Co., electroliers and holophane pendants and for electric 
light alterations at the Town Hall, £20. 10s. ; Babcock & Wilcox, steam 
pipes for 5,000 kw. turbo-alternator, £88. 10s. ; J. Wolstenholme & Son, 
ci. pipes, £180 ; British Westinghouse Electric & Mfg. Co., switchgeat 
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equipment for two 750 kw. rotary converters, £275; Kelvin, Bottomley 
& Baird, two recording voltmeters, £18. 85. ; G. & J. Weir, one steam 
turbine-driven boiler fecd pump, £235. 

EpiNBURGH.—Ín connection with the scheme for the extension of 
the electric supply cables a contract for cables had been entered into 
with the agent of a German firm, but as that cannot now be fulfilled 
the Electric Lighting Committee have resolved to get their supply 
from the British Insulated & Helshy Cables. 


WARRINGTON.--The Council are recommended to accept the 
following tenders :— i 

St. Helens Cable & Rubber Co., cable, £1,657. 18s. ld.; British 
Thomson-Houston Co., e.h.t. feeder panel, £113; Drake & Gorman, Lt. 
feeder panel, £42 ; Scottish Tube Co., steel tramway poles, £87. 19s. 6d. 


MANCHESTER. —Messrs. Chamberlain & Hookham have received 
the contract for the supply of meters to the Corporation. 

The Corporation have also placed an order for a 5,000 kw. 
steam turbine with the Mirrlees Watson Co. ~ 


WERRIBEE (VicrOR1A).— The Shire Council have recently placed 
the following contracts :— 

R. Hornsby & fons, suction gas engine, £1,029. 5s. ; Sutherland & 
Ashman, 45 kw. dynamo £288, booster £252, pump and motor £184, 
switchboard £294, storage battery (256 cells) £590, power-house wiring 
£16 and erection of distribution lines and house service connections, &c., 
£285. 5s. ; Brabbett, 180 poles £249. 108. ; Grant & Vincent, conductors, 
insulators, meters, &c., £608. 19s. 2d. 

Government Lamp Contracts.—The Edison & Swan United Electric 
Light Co. have received a contract for 12 months’ supply of standard 
type “ Royal Ediswan " drawn wire and also all " Royal Ediswan " 
carbon and special type lamps, for H.M. Oftice of Works. 


Street Lighting Contracts.—The municipal authorities seem to be 
responding patriotically to the demands made by the existing crisis, 
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Maidstone.— The Corporation have adopted the accounts of the 
light railways department. for the past year. 

During the year nothing was spent on capital account, all expenses 
being met out of revenue. Gross profit was £3,674. 15s., which (with 
principal and interest on the £1,000 allowed by the Highways Committee) 
was insufficient to meet the loan charges by £821. 3s. 6d., and this sum is 
chargeable to borough rate. ‘The deficit is nearly £600 less than in the 
previous year. The year's revenue was £11,022. 13s. 7d. (against 
£10,354. Is.), and working expenses increased from £6,792 to £7,281, 
chietly due to cost of maintaining permanent way. 


Newcastle-upon-Tyne.—The tramway accounts, adopted by the 
Tramways Committee last week, show traftic receipts for the past 
year of £251,024 (compared with £228,001 in the previous year). 

Other items, including advertising on cars, street lighting, &c., made 
the total revenue £261,200 (an increase of £22,996 over the previous year). 
Expenditure was £71,892 (£64,403) on traffic, and general expenses were 
£25,518 (£18,674), repairs and maintenance absorbed £27,150 (£25,943), 
and power station expenses and maintenance £17,933 (£15,508), total 
working expenses being £147,552 (increase £18,533), leaving gross profit 
£113,648 (£109,184) or £117,734 including interest received. Interest 
on loans required £31,256, rents £1.567, income tax £3,617, and sinking 
fund £41,450. £1,469 has been paid of the debt due on old horse cars, 
£1,236 paid for new chassis and £12,000 contributed in aid of rates, 
leaving a net balance of £25,134 (£21,189), which has been placed to 
reserve and renewals account. © "This account now stands at £04,338. 


Sheffield. —The accounts of the tramways department for the vear 
ended March 25 show capital expenditure £1,521,439 (increase 
£109,480). Mortgages repaid and stock extinguished amount to 
£104,408, 

Revenue was £392,397 (£364,903), working expenses were £232,761 
(£207,690), income tax required £3,306 (£3,786), and interest and sinking 
fund £78,723 (£76,278), leaving net balance £77,008 (£77,148), of which 
£30,582 (£30,086) has been devoted to relief of rates. Total revenue per 
car-mile was 10-527d. (10-760d.) and working expenses, including power, 
were 6-729d. (6-654d.). Average fare per mile was 0:379d. (0-386d.). 

assengers carried were 104,851,408 (00,330,242), car-miles run 8,883,576 
(8,071,188) and units used for cars and car lighting 17,176,117 (14,829,571). 
The report of the Tramways Committee states that the receipts from 
passengers on the motor omnibus section were £9,128, and the working 
expenses were £5,974, or £7,334, including £1,360 set aside for deprecia- 
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for not only are they refusing to curtail work in progress, but they 
are actually undertaking work which is necessary, but which is not 
immediately urgent. 

The Electric Street Lighting Apparatus Co., whose business is so 
largely among these authorities, state that they have received a number 
of such orders for street lighting fittings, the most important being from. 
West Ham and Battersea, and this despite the fact that the increased 
price of raw materials has added somewhat to the cost. In addition, 
the orders received in connection with the Admiralty and War Office 
work have enabled the company to employ a greater amount of labour 
beyond that necessary to replace the large percentage who were mobilised 
and who were called away to assist in the Admiralty repair shops. 


Commonwealth Contracts.—The following tenders have been 
accepted by the Australian Government Departments :— 

Postmaster-Gencral's Department, Mclbourne.—W. T. Henley's Tele- 
graph Works Co., twisted pair wire £1,410, ditto outside distributing 
£2,203; Noyes Bros., conduit bends £10. 12s., conduit £25, crampets 
£4. 17s. 6d., elbows £55. 10s., saddles £5. 15s., split bends £37. 1s., unions 
£9, split elbows £34, split tees £3. 13s. 6d. ; Boehme & Owen coin attach- 
ments £308. 15s.; Callender's Cable & Construction Co., tinned copper 
wire £52. 10s., h.d. copper wire £200; E. A. Machin & Co., switches 
£168. 15s. ; F. Vanderkelen & Co., sleeves £106. 2s. lld., copper tapes 
£327. 13s. 3d., copper clad wire £69. 8s. 6d., tinned copper ditto 
£1,278. 10s. ; Gibbs Bright & Co., bronze wire £8,021. 2s. 6d. ; Automatic 
‘Telephones (Australasia), automatic switchboard apparatus for Geelong 
£3,000. 

Postmaster-General’s Dept., Adelaide.—J. Bartram & Son, switchboards, 
£1,713. 5s. 10d. ; Williams & Co., spindles, £93. 15s. ; McPherson's Ppty., 
ditto, £43. 10s. 10d. ; A. Simpson & Son, ditto, £39. 16s. 104d. 

Postmaster-General's Dept., Sydney.—Warburton, Franki (Ltd.), 
accumulators, £73. 

Victorian Railways.—Edison & Swan United Electric Light Co., metallio 
filament lamps, 1s. 4d. each ; Australian General Electric Co., ditto, 
ls. 41d. to 1s. 7d. each; Gibson, Bottle & Co., rolled steel channels, 
£8. 8s. 9d. per ton; Gollin & Co., ditto, £8. 5s. 3d. per ton and Clinton 
electrically oross welded wire fabric 28. 9d. per sq. yd, 
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tion. Interest, sinking fund and income tax required £523, the net profit 
being £1,271. 

South Shields. — The accounts of the electricity department for the 
year to March 31 last show capital expenditure £190,937 (increase 
£1,038), of which £64,678 has bcen repaid. 

Revenue was £33,775 (compared with £30,341 in previous year), 
working expenses were £16,822 (£14,895), and gross profit was £16,953 
(£15,146). Sinking funds required £7,652 (£7,464), interest £4,698 
(£4,818), and other expenses £1,081 (nil), leaving net profit £3,522 
(£3,164), but loss on quay £38 (£7) reduced total net profit to £3,484 
(£3,157). Average price obtained was 1-7d. (1-7d.) per unit and total 
costs were 0-82d. (0-80d.), excluding and 1-46d. (1-52d.) including interest 
and sinking fund. Units generated were 5,569,143 (5,179,152) and sold 
4,509,798 (4,126,189). 

. The borough electrical engineer (Mr. H. S. Ellis) says in his report the 
increase in sales to private consumers is due to some extent to the adver- 
tisement obtained through the medium of the showroom, and to the fact 
that practical demonstrations have been given of the convenience, 
adaptability and cleanliness of electricity for lighting, heating, cooking 
and other domestic purposes. The cost of running the showroom is very 
little, and has resulted in a good return. The goods shown are supplied 
on sale or return terms, and any disposal is effected through the medium 
of the local contractors. The actual amount of goods arranged for 
through the showroom is by no means an indication of the business done, 
and if they did not assist the negotiation of a single article through the 
showroom they should still do good business, as many of the public saw 
the fittings and appliances and then ordered the same through their own 
wiring contractors, which the department preferred. On the other hand, 
consumers could, if they wished, obtain any article through the medium 
of the showroom. 
purchase, it would do a very large business, particularly so with regard to 
the more expensive cooking apparatus. Domestic heating and power 
units have increased from 40,584 to 68,433, and an increasing revenue 
from this source is anticipated. Private lighting units have increased 
from 974,285 to 1,063,591. Revenue from power is £8,327. 15s. 1d., 
compared with £7,052. l4s. lld. Power connections increased from 
4,030 H.P. to 4,461 H.P., and a further increase of business in this direction 
is expected. The high candle-power half-watt lamps have already 
enabled the department to obtain many consumers for outside shop 
lighting who were previously apparently satisfied to be without this class 
of lighting. Although Mr. Ellis welcomes the high candle-power half. 
watt lamp, he says he would not welcome to the same extent a similar 
low candle- power lamp, as such a lamp is not needed to enable the Cor- 
poration to compete for inside lighting. and it would have a serious effect 
on their revenue. It is more than probable that such a lamp will come, 
and it is partly on that account that he is advising them to do all possible 
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eee Pur ee ee . ; d METAL PRICES. : SN 
to increase business in power supply and supply for heating, cooking an Messre. J. B. Garnham & Sons, 132, Upper Thamerstreet. London, E.C , quote unde 
other domestic purposes. With regard to “all electric a d a date September: 2, the following as the pront basis prices of 
special committee of the LM. E.A. has done some good work during the EW METALS. Perd Asti UNS 
past 12 months, and the result is that many municipal electrical engineers Ed dn Coe Tubes a us | Dub ne ae dust 
are recommending their committees to seriously consider the question of Brazed Copper Tubes .........« — 10d. à 
providing suitable means for charging the accumulators of these vehicles Brazed Brass Tubes ............ 1044. OLD MBrALS. per ton, 
t heil m na " ` "m h ti ti Pu M le t ic sup l H eneiucers Brass Wire v"»ee009*95000(00€000*02249 811. Clean Scrap Copper *s559]020* . £54 0 0 
at then power stations or sub-stations. any clectric supply Caras Copper Wire ...cceecsceeeeeese 10d. | Brazlery Copper Scrap...... £50 0 C 
are of the opinion that this supply will far surpass the supply for heating Rolled Brass ....«esececccccces 84, | Clean Scrap Brass..... eS. £0 00 
and cooking purposes. Mr. Ellis hopes to deal with this subiect m a Brass Sheets ..scscsececoceveve BIL od Limo ss 4lbs. cwt... dE E i 
special report. per ton. | Hollow Pewter .........r.. EICO 0 0 
Copper Sheets eeeereeeserce £81 0 0 Black Pewter. ...ccescconse £75 0 0 


Spelter...........(No prices obtainable). | Gun Metal....ce.sseeeeee £33 0 0 
Mr. A. Joseph, Earl-street, London-road, Southwark, London, S.E., quotes under date 


S2>teme- 1, the following pricss of Scrap Marats :— 


Southampton.— On the tramways department the capital expen- 
diture at March 31 was £256,557 (increase £3,635) and mortgages 


amd stock outstanding amount to £164,454. per ton.” ' par tee: 
Income was £70,598 (compared with £66,534 in previous year), and eum e i x : | oe ee (less usual Draft) .. n P ; 
fYO RN 1 * 1 ` . T i. L fw 1 ü i € "(v i 5, ean ixe rass @eeevves ea ^a » 0296839950829 000005959 l 
pros prunt e providing us pru BUM. d Ghee Clean Copper....ssccccseee £54 0 O0 | Old Zinc......... esses. £18 0 0 
cost of power anc lighting of cars, ot vr trafic and management ex- Braziery Copper............ £48 O O0 | Hollow Pewter ........... . £10) 0 0 
penses, maintenance of tramways. buildings, cars, &c.) was £24,077 Gun Metal ........... S. £49 Q O: Shaped Black Pewter ...... £65 0 0 


Mr. Joseph can supply solder at the following prices per ton ; Plumber's Solder (in bar 
or strip), £70 ; Commercial Tinman's Solder, £35: Blowpips Solder, £95. 


(£19,485). Interest, &c., absorbed £7,708 (£7,675), redemption and 
sinking fund £7,433 (£7,241), depreciation and renewals fund contribution 
£7,118 (£5,000), and contribution in aid of rates £2,360 (nil). Average 
receipts per car-mile were 10-97d.. (I0-£1d.), working expenses were 


ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS, 


po 


7-23d. (7-36d.), and gross profit was 1:204. (1-20d.). Passengers carried ine: Week E. ucordee AccREGATR, = 
were 13,162,224 (12,475,793) and car-miles run 1,543,941 (1,533,638). ended. (a) | No.of |Inc. or dec 
: D ves . Amount. | (a) 


l £ £ £ £ 
Aberdeen Corporation ...; Aug. 26| 1,626 |. 296 , 13 ! 23,492 + Hl 
E oe. i Anglo-Argentine ..... E n» 20; 49,002 p^ 1,358 33 1,869,605 — 15.0% 
i Asonunderbyme.. » 2 432) — 2 2 | 10463 + A 
9 yrCorporation...... M — l5 ; - 
COMPANIES’ MEETINGS AND REPORTS. Bath Electric Trams, Ltd| — i ma ee Nw 
n ETUR SEE eem Birkenhead...... er eek "ME 1,229; — 141] 22 238425 j~ 53 
: i Birmingham Corporation. ,, 29; 11,024 | — 486 | 22 | 269,58? + 19.327 
DUBLIN & BLESSINGTON TRAMWAY CO.— t the meeting last week it Pia kburi Corporation .. |o 26 12 | + Is 22 | 20965 i iie 
‘ag reporte hat d. results l ensue ` ‘ouvher ine ton Corporation ...... » <O 48| — 22 62,616 2, 
wa‘ reported pint goo o SN ensued itm the Mirout running | goo eth Corporation 5 26! 2.184 es eis | 2; | ason (tn 
arrangement with the Dublin United Co. for goods traffic. Owing to BradfraCorporation..... ,, 27, 6019| + 2| 22 | 141399 |+ 9.172 
their uneconomie system of traction they did not propose in the future | | Brighton Corporation .... ae 1,312 | — 174/122 | 27035 38 
running such à large passenger service until electric traction has been tBristol Trams & Carriage | ,, 28 | 8638|— 283) 31 | 29314 |t 204 
adond i : Burnley Corporation .... » 29 1,303 | — 353 v " 
a s pred. Buren sutparatiore ewe exo 130 2 — E. 22 6,784 - m 
| p . . ation s.es... " k r n 
PUEBLA TRAMWAY, LIGHT & POWER CO. (LTD.)— The nct profit iu | Esca Puneo | e 29 faesiaty | Eens | | [s 
Mexico for 1913 was $7$6,952°80 (Mexican), compared with $753,635: 77 | Camborne-Redruth ..... s m . 
for 1912. The balance, after meeting all expeuses, bond interest. and Cardiff Corporation . ... .. hs $4 i3 
D Soona io a eque : Central London Railway.. is a ; . eA $a 
first mortgage bond sinking fund is £1,105, but owing to the heavy loss | City & South London Rly. °° = : i A 
in exchange (£19,500) the net result is a debit balance of £18,350. The | Cork Electric Trams Co...| , 27 £05|— 24] 34 17,277 it 14 
directors reported that, except for some slight damage done from time to Croydon ..... eene » 21! L77't*t 34) 20 | 3130 + 2 
m qusc acit Ge eee Rarer ec pao Derby cnc ec vade » 29|  988,—  82|42 | 23051 jt LNB 
time by bandits, the company's various properties had suffered no | Dover Corporation...... .. = i " | E: 
material damage. pun ean Railway .| ,, 28 154 | — BENT 144 |- Ys 
At the meeting the chair Sir C Hyde) referrec de diheuliios ublin United .......... » 28| 6,078) + 2716, 34 | 203,048 |- 1 
d lee a g the ch ir nan ( : : Hyde) n fred to tlic i difficulties Dande Coroana a 25 2264. 3983 | =: (298.315 i285 (de - 22 
in Mexico. ‘The profits were only 17,000 pesos less than for 1913. 1f East Ham Council ....... 29 | L218| + 253 | 622 24297 + 25b 
it were not for the exceptional rate of exchange, the fall in which still |. Erith......... e eeeeeee- i T T "UM MES 
continued, the results could not have been considered. unsatisfactory ; bd ae ZI » 28 368 | — ^s 22 8162 |t m 
but a loss of £19,500 was made in the exchange. They had. reason to CEST rd - 2 ree = 25 n eo E E" 
hope that the restoration of peaceful conditions in Mexico, which seemed oe Corpiioescciea| as T T $ 
at least possible, would result in the speedy improvement i ec ji; [| * Halifax Corporation ..... » 25| 2,441} + 16 50,952 * 381 
Se] i J pro ent in the economic Hastings Elec. Trams Co.. » 20 1,235 | — 661 " T " 
conditions, Hong Kong............. . | n 
Huddersfield Corpn...... » 29) 218|4 4|! 3 72.419 |+ SS 
Hull Corporation ........ » 29} 2,922} — 102, 2: 68895 I+ 1? 
Ilford DistrictCouncil....| „ 29 615| + 166) 2I 12,302 [+ 2,207 
Ilkeston District Council..| ,, 26 133; — 122 2.875 7 
Ipswich Corporation ..... | » 29 | 491 | — 115! 22 10.957 |+ 9l 
CITY NOTES Isle of ThanetCo......... » 29, 1,286, — 732; 22 29466 |- 2,004 
e Kilinarnock Corporation . | » 2 1533|— $3] 15 2,687 |- l9 
—Á— pane lm Co...| ,, 27| 1,848) + 48. 34 | 64,938 i Du 
] ; cashire United ...... 67 j 
MEMORANDA (Sept 3).—Bank rate 5 per cent. (since Aug. 8, 1914): | Leeds Corporation ...... : 23 Lot T o 2 een + 5,510 
Price of silver, 24d, Consols Pay Days, Sept. 7 and Oct.1. Stockand | Leicester Corporation ....| ,, 29] 2,689} — 187| 35 | 100,795 |+ 4,287 
Shares Pay Days, Sept. 14 and 28. Leith Corporation ...... » 29 703) — 33] 15 , 11,882 + š? 
ERE ree proren stered cu. 29 11l | — 38; 21 29:0 — 125 
" . m 1v i 3 9 4^. = ' J 
BRITISH L. M. ERICSSON MFG, CO. (LTD.)—Notice is given that the | Eivere Oma Ri] s. 22] 1949| + 2235183 | 4498 ro 
6 per cent, preference dividend for the half-year ended June 30 will be Llandudno&ColwynBayR | ,, 28 521 | = "72:2] 39 | 12225. |r 145 
paid on the 16th inst., and that the transfer books will be closed from poe Ep cane e| » 19] 43,353 | + 2993 | 23 | 892,649 |t 44,3 
Sept. 2 to 16, inclusive. London United. ......... 4, 28| 636 |-— 677| 35 21842 |- 137 
BUENOS AIRES PORT & CITY TRAMWAYS(LTD.).— The directors have MOUSE epee ation...| ,, 29 310 | — 207| 47 10318 |t a 
decided that, in view of the present. financial position of the company, Manchester Corporation .. a | 16042| — 1172] 22 | 388,157 + 45% 
the coupon of the extension first mortgage debentures due Sept. 1 cannot AH pud P ee Me RS oder Mrs = » 
} 2 aid. euo tan ist. y... oe ee "ES ee os us 
es Met. Elec. Tramways ....| ,, 28| 8,766] —  2341| 35 | 318516 |* 548 
DIVIDEND PAYMENTS TO FOREIGN SHAREHOLDERS.—The Board of Ree eee allway ds i A we i " "Qo 
vade warns all joint stock companies and their officers that ividends DWOTFPOTAHOn oseese] s 29 189| —  47j 21 4648 |- 
Trade i wi s n i ny ys d : o in har iro dividi nds Newcastle-on-Tyne Corpn.| > 29| 5232| + 4793| gat | 116.374 t 10,995 
or interest declared. or becoming due after the outbreak of war should |. Newport(Mon.) ......... 29 g03!— al 2 187 PEU 
he paid during the war to or in accordance with instructions from any | Northampton Corporation » 28 S|- BIR 12912 {+ x 
person resident in enemy territory, Sach dividends or interest shoal] Pen ee Moe xn 30 2241 | — 264 52977 It We 
be paid into a separate account at a bank, to be disposed of after the | Perth (W.A.) Elec, Trams. oe x x : " : 
conclusion of the war. No transfer of any shares or debentures from any | Portsmouth Corporation.. 3 Hh "m A dum. v ues 
person resident in enemy territory should, however, be registered diving Ronan. row » 25 880 | 4- 5! 22 | 20,35! +t DR 
th? ARN ‘ "e othernam Corporation Tun oo 25 1,030 = 44 | 2l 21,831 i+ 2 
dix Se Ord Corporation rsr: » 3i| 4,696; ~ 572) 21 | 114043 j- 22h 
MARCONI'S * WIRELESS TELEGRAPH CO. (LTD. )- -The directors an S ang al. "2029 $us *»*se6e5025* oe ee ee ` sk e ee 
©. à te JS am- hefheld ! 3 
nounce Chat, owing to the present impossibility of obtaining repayment rape a a a » 39| 7,231) — 182 | §23 | 176,871 |t 1 
of money lent by the company on short Joan against securities prior to tS. Motropclitan Tramways| — ,, ` 28 1,132 — "' 69 35 38,616 t gh 
the moratorium, they are compelled to postpone posting the dividend obe S M » 25] 1404 112] 21 30428 |t i 
warrants, which otherwise would have been issued on the 31st ult. St'lyb'dge, Hyde, &c., Jt, B. » 26| 1467] ~ 205] 22 | 2589 |t aa 
METROPOLITAN ELECTRIC SUPPLY CO. (LTD.)—'The directors have | Sundrand Damen | w 30) MY aj 2 f MAP Gus 
notified that, owing to the unprecedented financial position, thev have | Swindon Corporation ....| ” 26 183 B 1 - 3914 [+ 324 
decided to defer payment of any dividend on the ordinary shares for the Tyneside Tram Co. .,... » 2b Olji + 95| 9 5069 j 28 
esent 3 for the allasey Corporation .. » 29| 1,350{|~  24|42? | 30016 |- 1,063 
pre: x | m m Waren ree » 2 = 87| 35 21,882 + 2% 
i ANN OWN UD Xx« ee arrington Corporation. . T 
BRITISH ELECTRICAL FEDERATION.—The traffic receipts on the tr West Ham Corporation. k T ds 2: p 937 
owned by the companies included in the British Electrical Federation or thee Wolverhampton Corph.. 7 2t a t ns 12! 61,882 t i 
eided Austust 22 were £41,cO' (decrease £2,2)3). The omnibus receipts were £16 63 Yorkshire W.R. Trams...' |. 30! 142 85! 35 | osis 4 à 
(increase €4,132). Upon such of the Services as were working both iast ye 633 ] - (2) These ee 
car th- dz:reass for the week was £2,015, ast year and this vse COMparisons are with the correspondin riod last year. ° Partly electrical. 
y-a d t Inclydes omnibuses, & =" í 8 pe yo 
uses, &z $ Minus 2days. $ Minus 3 days Plus 3 dans. 
$ Plus 2 days, 
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NOTES. 
———.—— 
Protection from Lightning. 
ProTEcTion of buildings from lightning is one of those 


subjects on which our information is by no means complete. | 


Unfortunately, lightning discharges appear in certain cases 
to follow paths very different from those which would be 
expected. For example, a discharge has been known to 
strike the ground near a metal fountain instead of the metal 
fountain itself, although it would be thought that a metal 
Structure of this kind rising from the ground would ob- 
viously give a better path for the discharge. The only 
conclusion that we can draw in such a case is that the laws 
of Nature are not broken, but that the dielectric strength of 
the air along the longer path was for some cause or another 
temporarily lower than along the shorter path, and that this 
was so much the case that the greater conductivity of the 
metal was of small effect. Similarly, it may happen that the 
protection provided on buildin gs is ineffective under certain 
conditions. 


In another column we publish an account of an investi- 
gation by Mr. L. A. DE Brois, which is of more than usual 
interest. An aerial was used for this purpose, and the dis- 
charges were passed through an oscillograph in order to 
obtain gr aphic records. The records so obtained show very 
marked oscillations, but these discharges were only induced ; 
the frequency of a flash, as a rule, would doubtless be 
much bevond the limits of an ordinary oscillograph. Never- 
theless, it is intercsting to have experimental results of this 
kind. The author also carried out investigations with an 
artificial metal * cloud ” in order to obtain some idca of the 
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probability that a building would be struck under certain 
conditions. Although it will be generally admitted that 


lightning conductors may increase the probability of 


lightning discharges, this is immaterial, provided the dis- 


charges are taken off safely, and that the building is thus - 
Certain recommendations are given, 
and in general terms these do not differ very much from those ` 
It may be said that the net 


that have appeared before. 
result is not very great, but we are glad to see that the pre- 


; sent author has tackled this difficult subject experimentally, 


.913-920 ' WE fear a great deal more has been made of the possi- 


bilities of our supplanting Germany's and Austria's world | 
trade than the facts will justify. Certainly some of the 
| claims and prejudices advanced border upon the absurd, 
“if only from the point of view of the quantities of some of 
the items selected which are required to meet the world’s 
needs. There are, however, certain articles in commerce 
which have become of national as well as industrial impor- 


tance. One oi these is undoubtedly the electric arc carbon, ` 


and it is a vital necessity that this country should proceed 
forthwith to the manufacture of this commodity on an 
extended scale; it may be even that, in view of all the 
circumstances, it will be necessary to foster this large 
Industry to some extent in order that it may be truly suc- 
cessful. Carbon making is not, per se, a British industry— 
the pioneers ^f the work, so far as it has been conducted here, 
have emphasised this point on more than one occasion, we 
believe, in the columns of THE ELECTRICIAN. However this 
may be, several very meritorious attempts to establish the 
industry here have failed, mainly due, we have been given 
to understand, to the tactics and manipulations of the 
German and Austrian makers and their agents in this 
country. Even the General Electric Co. have found it a 
difficult matter to stand against such com petition. 


— 

Many years ago we made an earnest endeavour to 
interest the British manufacturer in this branch of business, 
and we commissioned Mr. Francis JEHL, in our view then 
(and we have seen no cause to change this view) the most 
competent and most practical expert on this highly tech- 
nical subject, to write for “The Electrician " Series an 
exhaustive work on “ Carbon-making for all Electrical 
Purposes." This book has had a steady sale from the date 
of its first publication, but chiefly for distribution abroad. 
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In the mid-eighties also, Mr. O. G. PRITCHARD contributed 
a useful popular description of his carbon-making process, 
and this was issued in book form. This book has gone out 
of print, but we have, in the present circumstances, decided 
to re-publish it, and the new edition is now in the press. 
with some added matter. In order that advantage may 
be taken of the opportunity which now oflers, it is well 
that those who are disposed to enter upon what is a some- 
what promising field of enterprise should know that the. 
means are at hand by which that field is made available to 
them. Mr. PRITCHARD points out that the British island ot 
Ceylor‘possesses highly valuable stores of graphite ; doubt- 
less other British Empire lands are similarly favoured. 
There seems no other obstacle in the way—except the 
question of the market price of the finished product. With. 
this we shall have to find a method of dealing—we must have. 
an adequate home-made supply of electric arc carbons. The 
extension of this industry may well assist us to create 
auxiliary industries arising from the manufacture of this 
commodity. For example, there is the manufacture of 
carbons for electric furnaces—a branch which is becoming 
increasingly important—and there are doubtless others. — 
Engineers and the War. 

On previous occasions we have referred to the importance 
of engineering in warfare and to the extent to which suc- 
cessful military operations may have to depend upon 
engineering skill. In order to place engineers at the dis- 
posal of the Government at this critical time the Institution 
of Electrical Engineers recently issued a circular to its 
members, asking for particulars from those willing to serve 
their country in dealing with engineering matters. At 
present, however, it appears that there has been such a 
ready response on behalf of those units which handle 

. technical subjects, such as telegraphy, searchlights, &c., 
quite apart from specialised service, that they are up to 
their full war strength, and no more men can be accepted 
for the time being. Consequently, if further engineers 
wish to take an active part in the present war they must 
do so by joining the ordinary forces. This presents the 
disadvantage that men may find themselves in company 
that is not altogether congenial, and in order to avoid this 
difficulty the Institution of Civil Engineers, the Institution 
of Electrical Engineers and the Institution of Mechanical 
Engineers are considering the formation and training of an 
infantry battalion enlisted from among their members with 
a view to its forming part of Lord KrrcHgNER's army. By 
joining such a battalion men will find themselves in company 
with others whose walk in life is similar to their own, and, 
although they will be required to carry out work the same 
as required of other units in the Army, the members 
will find themselves in congenial company, which is a very 
great advantage. From our Correspondence columns it will 

be seen that the Engineers’ Club at Manchester is following 
a similar course. We trust that there will be a ready response 
in both instances. 


oi oe — — — 
The Pacific Cable.—A section of the Pacific Cable Board's 


cable, operating between Bamfield (British Columbia) and 
Fanning Island (3,458 nautical miles in length) is reported to 
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have been cut by the German cruiser “ Nürnberg," which is 
being actively pursued by the cruiser “ Australia," the flagship 
of the Commonwealth Navy. There is, of course, no inter- 
ference with cable communication between England and 
Australia. À 


British Manufacturers and the War.—We hear that there 


has been an enthusiastic response to the call for volunteers 
for the war amongst the employés of Messrs. Siemens Dynamo 
Works (Ltd.) at Stafford, the only difhculty being to retain 
sufficient men at the works. 
works and 100 from the Londou.pfiice and other branches have 
volunteered, apart from reservists and Territorials. Ther 
dependents are being provided for by the firm. Messrs. 
Siemens Bros. & Co. have so far provided 201 men, of which 
139 were called up on the declaration of war. . Married men are 


Over 400 men from the Stafford 


receiving full pay and single.men half-pay during the war, and 
their places are being kept open. The employés of the British 
Thomson-Houston Co. who have responded to their countrys 
call number over 900, which includes reservists and Terri- 
torials. This represents 50 per cent. of all employés within the 
eligible age limit. The company are paying half-wages to all 
these, and will, as far as possible, keep their places open. 
The total number of men who have joined from the British 
Westinghouse Co. is 700. 
other firms are given in our Miscellaneous Notes on p. 916. 


Further details of the action of 


Railway Accidents in 1913.— The Board of Trade report on 
accidents on the railways of the United Kingdom in 1913 states 
that 1,131 persons were killed and 9.054 were injured in the 
working of railways by accidents in which the running of trains 
or the movement of railway vehicles was concerned. The 
number of passengers killed in accidents to trains, rolling-stock 
permanent way, &c., was 33, and injured 723, and passengers 
killed in accidents from other causes were 110 and injured 2.224. 
The number of servants of companies or contractors killed was 
499 and 5,153 were injured. Other persons killed numbered 
566 and injured 351. In 1912 the total number of killed was 
1,011 and injured 8,699. In the eight years ended with 1912 
one passenger was killed on the average in every 57,800.00 
journeys, and one injured in every 9,300,000, compared with 
one in 44,000,000 killed and one in 2,000,000 injured in 1913. 
These figures take no account of the journeys of season-ticket 
holders. The collisions in the summer and early autumn of the 
year and the steps taken to secure the adoption of mechanical 
appliances to guard against mistakes by signalmen, drivers and 
others are referred to, and also the return obtained from the 
companies showing that on December 31, 1913, track-circuiting 
had been installed at about 1,500 places, and was about to be 
installed at 700 more. The recommendation in the Inspecting 
officer's report on the collision at Aispill, that electricity should 
be substituted on main line and express trains, is also referred 
to, but it is stated that the proportion of coaching stock of the 
16 chief companies lit by electricity is still not much more than 
one-fifth. 


Evolution and Development of the Internal Combustor 
Locomotive.—Mr. W. P. Durtnall recently delivered the first 
part of a Paper before the Institution ef Locomotive Eug 
neers, dealing with the development of the internal combus- 
tion engine. The author introduced his subject by referrmg 
to the pressing necessity for the conservation of British fuel 
and the importance of increasing the thermal efficiency af 
power units; he then went on to give a historical survey from 
the days of Hero, 200 B.C., of the evolution and development 
of the internal combustion engine. The real inventor of the 
compression type of internal combustion engine, he state 
was the French scientist, De Rochas, in 1862, although it ws 
the German engineer, Otto, in 1876 or 1877, who was the first 
to establish the practical value of the invention. Mr. Durtnall 
then discussed at great length the various features of hs 
Paragon internal combustion locomotive, and showed slides 
illustrating its application to railway locomotives. One of 
those described was a locomotive driven by a 400 H.P. constant 
volume type of Paragon engine, which was designed for st 
urban service. It has two double-axle power-driven bogs, 
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and can be controlled from either end. Its length is 28 ft. 
6 in. overall, and its total weight with water and one ton of 
kerosene as fuel is about 21 tons. It is designed for ten speeds 
up to a maximum of 25 miles per hour on level track, and can 
produce a tractive effort on starting of 10,000 lb. The fuel 
consumption per wheel rim horse-power hour at full speed will 
be about 81b. kerosene (with a specific gravity of 0°82 and 
calorific value 19,500 B.Th.U.s per lb.). Power transmission is 
by means of the author's variable frequency and voltage poly- 
phase method, which takes full advantage of the engine power up 
to a good train speed. The Paper was followed by a good discus- 
sion. Mr. Durtnall is reading the second part of the Paper 
probably at the end of this month, when he will deal more par- 
ticularly with his electromagnetic power transmission system. 


Air-gaps in Electric Motors.—In a Paper read before the 
Association of Mining Electrical Engineers by Mr. C. Lewis 
the plea was advanced for larger air-gaps than are usually 
found in induction motor practice. A larger air-gap means a 
larger, and consequently more expensive, motor for the same 
output, and this constitutes the reason for the small air-gaps 
in use at present. If there is a very small air-gap, any slight 
eccentricity of the armature between the poles will cause a 
serious inequality of flux distribution, with the result that local 
armature currents are set up. A definite length of gap is 
necessary in the case of direct-current machines to provide 
sufficient reluctance in the path of the cross flux of the arma- 
ture, so that the air-gap in this type of motor has not been 
rcduced to such an extent. Although a larger air-gap entails 
reduced efficiency and a somewhat higher first cost, the ad- 
vantage gained by its adoption is a greater immunity from 
breakdown. The use of large or small air-gaps will depend 
upon the capital cost of the plant and subsequent maintenance 
charges, and the importance of reliability. The author recom- 
mends that makers should advertise the length of air-gap they 
employ, so that a prospective purchaser can form a correct 
estimate of the relative capabilities of the machines. 


Royal Engineers (T.F.)—The following appointments have 
been made :— 

London Wireless Signal Company.—R. E. Priestley to be Second- 
Lieutenant. 

London Cable Signal Company.—Lieut. H. R. Pelly to be Captain, and 
Second Lieutenant J. W. Vigers to be Lieutenant. 

London Airline Signal Company.—Scecond-Lieut. B. M. Jones to be 
Lieutenant. 

Northern Airline Signal Company.—Second-Lieut. R. B. Tasker to be 
Lieutenant, E. F. Bacon, A. Evans, E. H. Croft and W. M. Lindley to be 
Second- Lieutenants. 

Scottish Command Signal Companies.—Major Jas. A. Rose (from 
Scottish Airline Signal Company) to be Lieut.-Colonel. 

Scottish Wireless Signal € ‘ompany.—Second- Lieutenant D. F. Fulton 
to be Lieutenant. C.S. Wright and Hy. Thirkill to be Second- Lieutenants. 

Scottish Cable Signal Company.—Capt. J. C. MeKerr to be Major. 
Lieut. Jas. Stevenson to be Captain. Alex. A. Rose and Second- Lieut. 
H. G. Gilchrist to be Lieutenants. | 

Scottish Airline Signal Company.—Second- Lieut. Robt. W. Mackinlay 
to be Lieutenant. H. F. Picker, Fredk. Reid and Harry Carter to be 
Second. Lieutenants. 

Southern Wireless Signal Company. 
Second. Lieutenant. 

Southern Cable Signal Company.—Capt. R. B. Bowker to be Major. 
Lieut. C. R. G. E. Tebbitt to be Captain. Second-Lieutenant C. R. G. 
Cosens to be Lieutenant. Second Lieutenant G. P. W. Martin (from 
Southern Airline Signal Company), R. H. D. Young and Jas. Legg to be 
Second. Lieutenants. 

Southern Airline Signal Company.—Capt. A. J. Dickinson to be Major. 
Chas. F. R. N. Weston (late Lieutenant) to be Captain. C. A. J. Heck- 
ford, J. R. H. Clayton and P. H. Keeling to be Second- Lieutenants. 

Western Wireless Signal Company.—W m. Rathbone to be Lieutenant. 

Western Cable Signal Company.—Second-Licutenants J. B. Grierson 
and Maurice Murphy to be Lieutenants. R. M. Fernie and A. A. Hall to 
be Second. Lieutenants. 

T cun Airline Signal Company.—J. Lockhart to be Captain. Second- 
M ae W. R. Carter to be Lieutenant. S. F. M. Humbert and C. R. 
cGowan to be Second- Lieutenants. 


Extracts are given from a series of Papers read by French engineers 
at the Paris meeting of the Institution of Mechanical Engineers on 
“ Signalling on Railway Trains in Motion " (p. 890). 

We give an abstract of a lecture on the “ Construction of Large 
Generators for Water Turbines," by Mr. K. Weltzl (p. 892). 

An abstract of a Paper on “Some Investigations on Lightning 
Protection for Buildings,’ by Mr. L. A. de Blois, appears on p. 900. 

An article on “ Insulating Oils and Lubricants " appears on p. 902. 

We give an abstract of an article on “ Objective Photometry,” by 
Mr. W. Voege (p. 898). 

Our Leading Article deals with this subject (p. 904). 

The concluding instalment of Prof. G. W. O. Howe's Paper “ On 
the Capacity of Radio-Telegraphic Antenne " appears on p. 906. 


OBITUARY. 


SIR J. HENNIKER HEATON.—The death occurred on Tuesday last at 
Geneva of Sir J. Henniker Heaton, the famous postal reformer. Sir 
Henniker was born in 1848, and was educated at Kent House School 
and King's College, London. At the age of 16 he went to Australia, 
and in 1885 he represented Tasmania at the Berlin Telegraph Con- 
ference. He returned to England in 1886, and took up the question 
of postal reform, and in 1898 his efforts in favour of penny postage 
throughout the empire were successful. His energies were also 
directed to the improvement and cheapening of international tele- 
graphy, especially of oceanic telegraphy, and to the further develop- 
ment of the telephone, but in these fields his efforts were not so well 
directed. 

Sir S. W. FURNESs.— We regret to record the death of Sir Stephen 
W. Furness, Bart., M.P., which occurred early on Sunday morning at 
Broadstairs. Deceased was a director of Richardsons, Westgarth & 
Co. and chairman of Furness, Withy & Co., and the South Durham 
Steel & Iron Co., besides being a director of a number of shipping, 
mining and other companies. 


APPOINTMENTS VACANT AND FILLED. 


A temporary shift engineer is required at Tunbridge Wells elec- 
tricity works to fill war vacancy. Applications to the borough 
electrical engineer, Mr. R. N. Torpy, Electricity Works, Stanley- 
road, Tunbridge Wells. See advertisement. 

The Corporation of Swansea invite applications for the position of 
borough electrical engineer. Salary £500 per annum. Applications 
to town clerk (Mr. H. Lang Coath), The Guildhall, Swansea, by 
noon, Sept. 15. 

Swansea Corporation also require a junior switchboard attendant. 
Salary £70, rising to £100 per annum. Applications to the town 
clerk, Mr. H. Lang Coath, Guildhall, Swansea, by noon Tuesday, 


22nd inst. See also an advertisement. 


A professor of pure and applied mathematics is required for 
Victoria College, Wellington, N.Z. Salary £700. Forms, &c., from 
High Commissioner’s office, London, S.W., applications by Sept. 15. 


Stretford Electricity Committee have appointed Mr. A. H. Smith, 
of Pendleton, as shift engineer, at £2 per week, rising to 45s. per week, 
Kenneth E. Shellshear to be j 


THE NATIONAL RELIEF FUND. 


(Treasurer H.R.H. The Prince of Wales.) 


This great National Fund, for the relief of those amongst the needier 
classes who are widowed, orphaned and otherwise affected by the fighting 
in which our troops and ships are now taking part, urgently seeks contri- 
butions however small These can be sent with the following note, 
which can be cut out, filled in, put in an envelope and sent unstamped, 
addressed H.R.H. The Prince of Wales, Buckingham Palace, London. 


l enclose £ 8. d. toward the Prince of Wales’ 


NATIONAL RELIEF FUND. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


T n give the second part of an original article on the * Propagation 
» ectromagnetic Waves in Wireless Telegraphy," by Prof. G. R. 
ean (p. 896). j 
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SIGNALLING ON RAILWAY TRAINS IN MOTION. 


At the Paris meeting of the Institution of Mechanical Engi- 
neers held in July last six brief descriptive Papers by French 
engineers were presented, dealing with the signalling apparatus 
employed on the following lines: Northern Railway, Eastern 
Railway, Southern Railway, State Railways, Paris, Lyons & 
Mediterranean Railway, and Orleans Railway. We give 
below extracts of these Papers. 


NORTHERN RAILWAY (CugMiNs DE FER DU Nonp). 
BY A. SARTIAUX. 
(Eneineer-in-Chief of the Traffic and Working Department.) 


Description of the Fixed Ramp, ,the Electro-automatic Whistle on 
Locomotives, and the Electro-automatic Indicator for Trains Passing 
Distant Signals. —The apparatus used on this line is described in the 
following : The fixed ramp, or crocodile, is an apparatus which is set 
in the centre of the track, parallel to the rails at a distance from the 
signal, varying, as the case may be, from the foot of the signal itself to 
200 metres (about 218 yds.). Fig. 1 is a diagram of the electric 
circuit. The ramp consists of an oak beam 2 metres long, resting on 
two wrought-iron supports. The oak beam, which, to start with, 
has been soaked in boiling linseed oil so as to preserve and insulate 
it, carries & cover-plate of brass resting on small wooden bushes or 
porcelain washers, and firmly screwed to it. A stout square piece of 
copper, which is riveted to the plate, is connected to the wire from the 
battery. This square piece lodges in a hollow carved into the wood, 
and closed by a small galvanised-iron plate. If the speed of the train 
exceed 50 km. (31 miles) per hour when going over the fixed ramp 
two such ramps are used, placed end to end, in order to increase the 
duration of contact. The fixed ramp rests on the sleepers, on which 
it is held by wood screws, but care is taken in the first instance to 
pack between the supports and the sleepers cushions of tarred felt so 
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wheels and the rails, the other wire goes under the engine through g 
cable, perfectly insulated, and connects on to the brush which 
touches the ramp. The brush consists of a series of small brooms 
of hard but elastic copper wire, soldered on to a metallic plate, 
which the cable connects to the electro-automatic whistle. This 
apparatus is either adjusted at the loco-shed to a maximum of 
sensitiveness in unclutching, a battery of three cells being used, or 
the engine is driven over a fixed ramp called a “ testing " ramp, æt 
at the exit from the shed, and which is directly fed by a battery of 
four cells, as shown in Fig. 2. 

The signal vane is provided with a switch which is worked lx a 
finger keyed on the signal post. This switch serves to control the 
position of the signal vane as well as to release the whistle. It is 
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Fic. 2.—D1AGRAM OF CONNECTIONS. 


adjusted so as to work the bell registering at the station the position 
of the signal, and to release the whistle the moment the disc has 
turned 70 deg. round from its normal position of “ line clear.” The 
brass plate having been connected with the positive pole of the 
battery placed near the disc, the negative pole joins on to the switch, 
which sends the current to earth when the disc is turned to danger, 
and disconnects it the whole time the line is clear. Fig. 1 explains 
the general installation, and shows the electric circuit. The battery 
registering at the station the position of the signal vane has eight 
cells, the one connected to the fixed ramp has 12 cells. Both 
batteries are protected in a little cement shed built at the foot of the 
signal post. It is important that earthing be perfect. 
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Fia. l.—DrAGRAM ov ErrcTRIO CriRCUIT. 
Full lines show connection from signal to blow whistle. Dot and dash lines show connection from engine to warning bell. 


as to reduce the vibrations due to passing trains. Facing the nose of 
the ramp in the direction of motion of the trains is another wooden 
beam, also fixed on the sleepers. This is the “ shield," the surface of 
which slopes up. Sometimes a shield is provided facing each end of 
the fixed ramp. This shield is intended to protect the nose of the 
fixed ramp from being caught, torn or lifted by any piece projecting 
from the engine or carriages. The fixed ramps should always be 
set in the centre of the track. The surface of the brass plate should 
be 10 cm. (nearly 4 in.) above the level of the rails. 

To place the fixed ramps in position a special gauge is used. The 
maintenance of the contact surface of the fixed ramp in proper con- 
dition is effected by rubbing the brass cover plate with a cloth, and 
some very fine sand if it be very dirtv ; if soiled only, it can be cleaned 
with a damp cloth and thoroughly dried. Care must be taken that 
no dirt accumulates round fixed ramps, and in the winter they must 
be carefully freed of all snow. Again, when sleepers are changed 
there must be no accumulation of ballast round them. 

The whistle is an electro-automatic apparatus intended to warn 
drivers that they are reaching a distant signal set at“ danger.” This 
apparatus, which is installed on all locomotives, consists of a bronze 
bell- whistle and a lever carrying a plunger-valve, which is put into 
communication with the boiler or with a com pressed-air cylinder, 
the whole being bolted on to a cast-iron box fixed to the screen of the 
engine in front of the driver. Fhe lever also carries a rod, round 
which is a strong spring continually tending to pull the lever down, 
and let steam or compressed air into the whistle, The rod joins on, 
at its other extremity, to the arm of a Hughes electromagnet. Ifa 
current be sent through the coils in a certain direction, the magnet 
immediately ceases to attract its armature, the lever comes down 

and the whistle keeps going until the driver brings back the lever and 
the armature by pressing on a hand-lever. 
One of the wires of the electromagnet working the whistle con- 


The indicator for trains passing distant signals is intended to give 
audible and optical warning to the station officials and the pointsman 
that a train is approaching. It consists of two fixed ramps AA, 
Fig. 1, the first of which works the electro-automatic whistle as afore- 
said, and the second the warning bell every time a train or an engine 


goes over it, this irrespective of the position of the signal vane. The 
warning apparatus installed in the signal box consists of a loud 
warning bell provided with a little vane which becomes visible when 
the Hughes electromagnet, which is inside the apparatus, has been 
released by the brush going over the second fixed ramp. The 
appearing vane closes the circuit, of a local battery, on the coure of 
which is a loud trembling bell. 


EASTERN RAILWAY (CHEMINS DE FER DE v Est). 
BY F. LANCRENON. 
(Locomotive and Rolling Stock Superintendent.) 
Description of and Modifications to Electrical Warning and Recording 


Apparatus.—The fixed contact or ramp is placed parallel to the rails 
in the centre of the track at a distance from the signal. post. varying 
from the foot of the post itself up to 400 metres, to suit the requir 


ments, The ramp itself is similar to that employed on the Northem 
Railway, and protected by a shield. 

Two fixed ramps are used (Fig. 3). The first is placed at the 
origin of a “ field of vision " determined for the signal; the sevond 
at the foot of the signal itself. In this way the position of the dise 
will be known, not only when the driver passed the signal but ale 
when he passed over the first ramp on entering the “ ficld of vision. 

The switch at the signal-disc, which connects the two st ¢ 
batteries with the ramp, is in a cast-iron box (Figs. 4 and 5). The 
lever B is keved on the shaft A, which is connected to the signal dis 
The shaft A carries several cams for different purposes Two i 
these, D and E, are used in connection with ramps. Two spini. 


nects with the body of the engine and goes to carth through the | F and G, face cam D ; two others, H and K, fae cam E. When tir 
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disc is at danger (Fig. 4), the lever B brings cam D to bear on the 
end of the spring F. This in its turn bearing on G, establishes the 
connection between the terminals L and N, so that the positive pole 
of one of the batteries is connected with the ramp (L and N joining 
with the battery and the ramp). When the disc is at safe (Fig. 5) 
cam E bears on H, bringing it down to bear on K, thus connecting 
the termini M and N, so that the negative pole of the other battery 
connects with the ramp. The profile of the cams is such that contact 
is established when the disc has still to turn round 20 deg. before it 
is at “ safe " or at “ danger." 


«f STEAM SHUT OFF 
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Fia. 3.—DIAGRAM oF THE ELECTRIO CIRCUIT, 


The warning apparatus is similar to the apparatus described for 
the Northern Railway, but a horn is used instead of a bell-whistle, 
which means that more steam is required. In order to provide for 
this an additional device called a Servo-motor is introduced. In 
certain cases a second Servo-motor is added to bring the armature of 
the magnet back into position, so that the driver has nothing to do 
with the re-clutching and cannot stop the warning too suddenly. 


Fia. 4,—AT DANGER, 


Switch at Signal Disc, 


With the recording apparatus used on this railway the record is 
taken on the tape of the speed-indicator itself (Flamand system). A 
third stylo-nib is fixed between the two others recording the time and 
the speed, and dots down the position of the signals passed. The 
apparatus consists of two “ Hughes" electromagnets with their 
poles reversed, so that one is demagnetised by a positive current and 
the other by a negative current. The two electros are in series, and 


The engine has gone over the two ramps, the “ disc ” being at '' danger." 
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join on at one end to the wire from the brush. The other end is con- 
nected to the engine and thence goes to earth. Under those condi- 
tions, supposing the disc is at “ danger," one of the magnetos will be 
demagnetised (the other keeping its armature), and the stylo will 
make a mark on one side,of the normal line. If the disc be at “ safe, 

the other magneto e demagnetised, and à mark will be recorded 


on the other side of the normal line. We have thus from the two 
ramps four combinations (Fig. 6). The leverage of the armatures is 
too weak to work the stylos so as to ensure a distinct mark. The 
small leverage they give is used simply to work an auxiliary mecha- 
nism, which in its turn works the stylo. 

The following modifications were made after experimental trials. 
In the apparatus fixed on the track the two batteries installed at the 
disc have been replaced by a single battery, each pole of which is 
connected alternately to the “ramp” and the earth. The ramps 
have been replaced by a ramp in the shape of a gridiron and composed 
of bars or angle-bars parallel to the track. The 
object of this modification is to eliminate the 
causes of failure due to hoar-frost. Experiments 
have been carried out on a ramp, the surface of 
which was protected against hoar frost by petro- 
leum oil droppi ng over it continuously. The 
Brush collector has been modified to suit the 
ramp. Instead of a collector consisting of copper- 
wires a very rigid brush is used, made of steel 
blades with a section 1 mm. by 3 mm. (0-04 in. 
by 0-12 in.) These blades are made up in 
bundles of four. Their passage between the 
bars of the ramp scrapes off the hoar-frost and 
& good electric contact is ensured under all 
conditions. Also the unclutching of the armature 
at the registering apparatus (signal being at 
"danger") will be used to work the warning 
apparatus. This unclutching force will be 
increased by means of compressed air, or by gearing with 
the main shaft of thespeed indicator. In the first case 
a balanced valve will feed the air whistle placed in the driver's cab ; 
in the second case the admission of steam will be done mechanically. 
Thus the Servo motor and corresponding electric circuit will be dis- 
pensed with. For the control of the working of the apparatus the 
unclutching of the armature at tbe registering apparatus is used 
(signal being at '" safe"). This sets a bell ring- 
ing when the engine passes a signal at “ safe." 
The driver thus knows if his apparatus is in work- 
ing order. 


SOUTHERN RAILWAY (CHEmmns DE FER 
DU Mini). 


BY A. HERDNER. 
(Locomotive and Rolling Stock Superintendent.) 


Electro-automatic Warning and Danger Signal 
Recording Apparatus. The warning and register- 
ing apparatus for danger signals which is now 
being experimented upon on 20 engines and 
30 automatic signals, differs from the one 
mentioned above, in that the battery is 
placed on the engine instead of on the track. The apparatus 
mounted on the engine consists of the following. There is a metallic 
brush collector fixed on an insulated support under the rear platform 
of the engine. The special steam-whistle is controlled by a Servo- 
motor, which receives steam from the boiler through a pipe branching 
off the pipe through which steam is supplied to the whistle, and 
which is normally closed by a valve controlled by an electro-auto- 
matic contrivance, to be described hereafter. The steam-pipe of the 
special whistle is provided with & stop-cock at the boiler end, so that, 
in case of necessity, the warning apparatus may be cut off. 

An electro-automatic contrivance, made by Lartigue & Forest, is 
fixed on the screen of the cab, and there are working on a shaft two 
special stylo pens of the Hausshaelter speed-indicator, as well as the 


| valve admitting steam to the Servo-motor of the warning whistle. 
The disc was set at “ danger ” after the engine had gone over the 1st ramp. | 


The shaft of this apparatus carries a hand-lever within reach of the 
driver. An insulated conductor cortnects the brush to the electro- 


| automatic apparatus, which is itself earthed through the body of the 
i engine and the rails. There is also an appliance controlled by a hand- 


lever within reach of the driver, and working one of the special pens 
of the speed-indicator. 

The appliances mounted on the track comprise for each disc : (1) 
an electric battery ; (2) a fixed ramp which is installed on the track, 
parallel to the rails near the disc, in the line of action of the brush, 
insulated from earth, and connected by an insulated wire to one of 
the poles of the battery, Fig. 7; (3) & switch disposed so as to esta- 
blish the connection between the second pole of the battery and the 
rails when the disc is turned to '' danger." The operation of the 
apparatus is as follows: The moment the driver of a train sights a 
disc turned to * danger " he must immediately work the handle of 
the control apparatus, which then causes the special pen to trace a 
particular mark on the paper of the speed indicator. When the 
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'engine arrives at the stop-signal the collector rubs on the ramp, and 
the circuit becomes closed, on one side through the switch of the disc, 
and on the other through the brush in contact with the ramp. The 
current then passes through the electro-automatic apparatus and 
releases it, so that its shaft works simultaneously the two special pens 
‘of the Hausshaelter indicator, and the steam-valve of the Servo 
motor. The two pens trace on the same vertical on the paper of the 
‘speed indicator two particular marks, which must follow the single 
mark made by the controlling device; the valve, admitting steam 
to the Servo motor, sets the warning whistle going. The driver stops 
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Fic. 7.—RAMP WITH DIAGRAM SHOWING GENERAL INSTALLATION. 


this by pressing on the lever of the shaft, thereby closing the valve 
and bringing back the armature of the electro, and thus closes the 
steam valve. 


STATE RAILWAYS (CHEMINS DE FER DE r'Erar). 


Mr. A. Claveille, general manager of the State railways, states that 
four safety devices are being subjected to comparative tests on the 
Chemins de Fer de l'Etat. These are: (a) the “ Cousin" system 
fixed to 55 locomotives; (b) the “ Van Braan " system fixed to 28 
locomotives ; (c) the “ Augereau " system fixed to two locomotives ; 
(d) the “Est” type apparatus fixed to 27 locomotives. These 
ditlerent systems are still in the experimental period. A description 
is given of the “ Cousin " system which is a mechanical system. The 
only electrical connection used is for the recording apparatus, which 
is the same in the main as that used on the Eastern Railway. 


| PARIS, LYONS AND MEDITERRANEAN RAILWAY (CHEMINS 
DE FER pE Panis A LYON ET A LA MEDITERRANFE). 


Mr. L. Maréchal said that he could not for the present make any 

definite statement regarding warning and signal-recording apparatus 
on the line, as these had but recently been fixed on a few engines 
running on certain sections and were being experimented upon. He 
referred to the difficulties inherent to the winter season, and sug. 
gested that it would be premature at this stage to say how efficient 
the apparatus was likely to be. Experiments were being carried out 
on 140 express locomotives and on 415 km. (258 miles) of double 
track with 316 discs fully equipped. Though it is not possible to 
describe the apparatus, owing to the continual improvements carried 
out and the constant changes, the general principle on which the 
warning and registering system works is based on the combined use 
of electricity and compressed air. 
switches and ramps similar to those adopted on other railways where 
the system is entirely electrical. In this latter case electricity is 
the medium which brings about the unclutching of the apparatus 
during the very short time that the engine takes to pass over a ramp. 
This unclutching means a certain force being exercised, which, how- 
ever weak, is not a negligible quantity, so that at very high speeds 
there might easily be failures. In the Paris, Lyons and Mediter- 
ranean system, electricity comes into play only to release the arma- 
ture of the electromagnet of the relav and close a circuit on the engine 
itself without doing any mechanical work. Through this local 
ejrenit of the electro-pneumatic relay (which is fed electrically from 
the battery on the engine and pneumatically from the receiver) being 
closed, the compressed. air becomes the agent which definitely 
provides the mechanical power required for unclutching and 
reelutehing. 


It makes it necessary to use. 
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ORLEANS RAILWAY (CHEMINS DE FER DE Paris À ORLEANS), 


BY E. SOLACROUP. 
(Locomotive and Rolling Stock Superintendent.) 


Audible Signals intended to Repeat Signals along the Line.—For 
more than 50 years the Orléans Railway has adopted a signalling 
system consisting of signals placed at a distance in advance of the 
danger point, the unclutching of which, when set at “ danger,” is 
revealed by the explosion of two cartridges placed automatically on 
the track when the signal is at “‘ danger." These signals, which are 
placed at a great distance from the point they protect, are the order 
for ‘‘ stop dead " when set at “ danger." This system, it is claimed, 
constitutes a safety device which is just as efficient, if not better, than 
a locomotive-cab signal. There is no accident on record on the 


Orléans Railway due to a driver having passed a stop-signal in front 
of him. 


CONSTRUCTION OF LARGE GENERATORS FOR WATER 
. TURBINES.* 


BY KARL WELTZL. 


"i 


Summary.—The construction of modern high-speed generators for 
large outputs, suitable for coupling to water turbines, is considered. 
Highly interesting improvements are described which have been adopted 
by Messrs. Ganz Co., Budapest, for cooling the rotor and for, winding 
generators for very high pressures. An illustrative example is added. 


The activity which followed the practical solution of the electric 
transmission of energy has been of great importance for the develop- 
ment of electric and general machine construction. The utilisation 
of water-power, which until then had received little attention, 
became urgent, and of late years electric energy has found such wide 
application for industrial, traction, metallurgical and thermochemical 
purposes that the construction of large distant water-power stations 
has proved economical. 

With the increasing demand for electrical energy larger generators 
are needed. A few large units with a simple arrangement of switch- 
gear and protecting devices, requiring little supervision, are, briefly 
stated, the points to be kept in. view when projecting new schemes. 
These large units have often to be installed in relatively small 
stations owing to the high cost of building hydro-electric stations 
not easily accessible. To satisfy these conditions, Messrs. Ganz & 
Co. (die Ganzschen Elektrizitats-Aktien-Gesellschaft) secure the 
greatest simplicity by avoiding step-up transformers wherever 
possible, and make the generators completely enclosed with the 
ventilation independent of the machine house. An idea of the 
increase in the output and pressure of generating units is shown by 
the following table, from which it is seen that much higher generator 
pressures are met with in Central Europe than in America; the 
are already three 30,000-volt installations by Ganz at work, whils 
& fourth, for 33,000 volts, is now under construction. (Designs have 
been worked out for 60,000 volts.) 

The Water Turbines.—During the last 10 years Francis & 
Pelton turbines have practically suppressed all others. The Frane 
turbine is used for small or medium heads, usually up to 100 metres 
seldom up to 200 metres. With larger heads jet turbines are always 
used. Both types have a high average efficiency, and can be well 
controlled. The Francis turbine is nearly always regülated by 
adjusting the guide blades, whilst the Pelton wheel is governed by 
contracting the nozzle or by diverting the jet. In modern practice 
the governor is actuated by a hydraulic servo-motgr, on the, principal 
of indirect regulation. The oil for the motor is usually supplied 
from an oil reservoir, the pump of which is driven by an electric 
motor or an auxiliary water turbine. ' 

Arrangement of the Set.—With the Pelton wheel the shaft 5 
generally horizontal, and is usually so with the Francis turbine, 
though in the latter case it can equally well be vertical. . There, pay 
be two, three or four bearings in the set. When four bearings ar 
used there are two shafts connected by a rigid or flexible coupling; 
with three bearings there is only the one shaft as a rule. When two 
bearings are used the generator is placed between the bearings and 
the turbine wheel overhung at one end. Twin or multiplex turbines 
are used with large quantities of water, or large outputs oF big 
speeds. Generally the generator is built for the whole power; and il 
is only in exceptional cases that double generators are employed. 
An ideal arrangement with twin turbines is that installed at Ara 
Roma and Almissa, patented by the firm of Ganz-Danubius. Fig. ! 
shows the 20,000 n.p. set installed at Almissa in Dalmatia. 


e uo OE ee Vp UND TU e Eu 
* Lecture at the Elektrotechnischer Verein, in Vienna. Abstracted 
from " Elektrotechnik und Maschinenbau." 
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Table showing Increase in Output and Pressure of Alternating-current Generators. 


‘Set . : : Machine output. ^ — [Machine pres- i Speed, 
working Owner E: Designation | k. v.a. System. | sure. Volts. — r.p.m. 
1889 Municipal i rere eas Mühlau-Innsbruck ......... 2 x 100 1-phase 2,000 250 
1892 Soc. Anglo-Romana  ...................... eere ` Tivoli (first installation) ... 6 x 330 E 5,000 170 
18908 . Etschwerke, Meran  ................... cene | Meran-Töll ...............-.- 3. 50 endi ‘soon i 345 
1899 . Soc. Anglo-Romana  .................... eene Tivoli (second installation) 7 x 3,500 xs 11,000 210 
1902 -SUFE L Do Trieste ces dete e SoIITUER Jaruga airaines |. 2x 3,000 2-phase 15.500 315 
1902 Ignaz, Spiro and Söhne, Krummau ............... | Hohenfurt .................. ! T 000 3 pieg 15,500 420 
1906 | Soc. Anglo-Romana  .......... see | Subiaco — .......eemmIÜ 2 x 5,200 s 30,000 450 
1907 | S.U.F.LD., Trieste .................-. eee een nnn nnn Manojlovac .................- 4 x 6,600 A 30,000 420 
1911 | Etschwerke, Meran ......................- eene en Schnalstalwerke ............ | 2 x 8,000 3 18,000 345 
1912 | Soc. Anglo-Romana  .................. enn AGLI -isosetenetivesa oue edis 2 x 5,200 x 30,000 225 
1914 ; S.U.F.ID., Trieste... eser eee Almissa  ........... eene ; 2 x 17,000 " 4.000 315 
t | bague MMC | Castelmadama — ............ ! 2 x 7,500 » ( pae L 345 
' | , 
EN mc PT es 2m 
| Il. Built by Other Firms. 
ESOL + aicsin E P seas E Iud ' Lauffen-Heilbronn ......... 1x 330 3- phase 5 - 
1896 | Niagara Falls Power Co. ............... eese | Niagara.......ccscccceeseccees 3 x 3,750 2-phase 2,200 250 
1901 | Valtellina Railway .................... eene Morbegno ..................... 2 x 1,900 3-phase 20,000 150 
1905 Ontario Power Co. ..............- cernere Ontario  ............. eene 6 x 7,500 " 12,000 | 187:5 
1907 | Norsk Hydroelektrisk Kvaelstofaktielskab...... | SSVALgfoB oerneseteeoct ere 4 x 10,500 » 10,000 250 
1911 Great Western Power Co. ................. enne | Feather River ............... 2 x 13,500 Y 11,000 400 
1911. | Kander Werke |... ' Kandergrund ............... 3 x 4,000 bs ' 17,000 300 
1912 Schawinigan Water & Power Co. .................. | St. Maurice River ......... 2 x 14,000 " 6,600 225 
í * [ 
1912 | Norsk Hydroelektrisk Kvaelstofaktielskab...... Rjukanfos............. e. A ) i 11,000 250 
1913 | Washington Water & Power Co..................... Spokane Fluss ............... 4 x 20.000 - 4,000 WA 
1913 | Pacific Light & Power Co. ........................... Big Creek .................. 2 x 17,500 i 6,000 375 
t | Tramway, Light Power Co., Rio de Janeiro...... Pita bhis Goondassis edocet poo Yee 2 x 17,500 5 i 300 


* Double generator. 


I. Built by Messrs. Ganz Co., Budapest. 
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Ventilation of the Generators.— The limited dimensions consequent : requires 6 calories to raise its temperature 20°C. Thus, with the 


on the high speeds of water turbines mkes it necessary to pay 
special heed to the ventilation. With small sizes, the increased 
draught due to the magnet wheel is mostly enough, but in large units 
the generator is generally semi- or totally-enclosed, the latter being 
often necessary on account of noise. It is usually desirable, and 
sometimes essential, to draw the cooling air from outside and expel 
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cubical contents of the room equal to 12,000 m3, the air would need 
to be completely changed every 24 minutes—obviously an intolerable 
condition for the attendants. 

The cooling air for totally-enclosed machines is generally obtained 
by means of a fan attached to the rotor, though of late years some 
firms have adopted an independent Sirocco fan driven by an electric 


Fto. 1.—Secrion or GENERATOR INSTALLED AT ALMISSA, DRIVEN BY TWO OVERHUNG FRANCIS TURBINES, 17,000 K.v.a., 4,000 VOLTS, 375 R.P.M, 


it again. This proved needful when projecting the hydro-electric 


station at Almissa, where 100,000 g.». had to be installed in a 
building 75 metres long, 14 metres broad and 11-5 metres high. 
Even with the high generator efficiency of 97 per cent. the heat 
developed per second was 525 calories. Supposing this heat were 
ejected into a fan-ventilated machine room. it would have been 
needful to remove 525/6= 87-5 m? of air per second, since 1 m? of air 


motor. The latter method adds complication, whilst the improved 
efficiency claimed for it is often imaginary. The efficiency of the 
rotor fan is only apparently low, chiefly owing to the air eddies set 
up by the spokes of the magnet wheel, which are also present with an 
outside fan. In totally-enclosed generators, as in turbo-alternators, 
the air is usually drawn in at both ends of the rotor and passes 
through the stator ducts into the shell, to leave again at the openings 


C 
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at the top or bottom of the machine. The disadvantage of this 
method with machines of large diameter is that large quantities of 
air often have to pass round the periphery, thus necessitating a large 
passage and the avoidance of cross ribs—that is, a large and weak 
shell. To overcome this disadvantage the Ganz Company only 
draw in air at one side of the rotor, the other side being completely 
shut off. The air is driven through the core ducts in the usual way 
into the shell, but leaves through openings at the side of the machine 
away from the inlet. With this arrangement only two air trunks are 
necessary, one for the inlet and one for the outlet, whereas when the 
air is drawn in at both ends and discharged at the middle, three air 
ways are needed 


The Stator.—The stator has often to be constructed in two or more 
parts to meet the conditions of transport. In large generators the 
feet are made detachable, as seen in Fig. 1, and the stator is mostly 
supported on four adjustable rollers. There are also two adjusting 
ncrews for setting the gap. After moving the feet the stator can be 
turned to facilitate repairs to coils. 

The type of stator winding depends on the pressure. When bar 
windings can be used, the stator slots are semi-closed. With small 
outputs and moderate pressures stranded cable in micanite tubes is 
used. For high pressures, former wound coils made of flat copper 
strip are used, the coils being held in the slots by wooden wedges. 

Messrs. Ganz Co. were poineers in the construction of high-pressure 
generators, As far back as 1898 this firm built generators for 12,000 
volts, and since 1906 for 30,000 volts. Compared with this, the 
highest machine pzessure up to now is 12,000 volts in America and 
17,000 and 20,000 volts in Europe (see table). The manufacture of 
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Fic. 2.—RoToR OF GENERATOR INSTALLED AT ALMISSA. 


the coils for high-ten sion mazhines dem vids the greatest care. All 
traces of air must be removed by impregnating the pores of the 
covering with insulation, otherwise ozone will be formed by the 
st"ong field, and brush discharges (corona effects) will occur between 
the several insulating layers and from the surface of the coil to the 
iron. lf the brush discharge exceeds a certain value the ozone will 
combine with the nitrogen in the insulation to form nitric acid, which 
attacks the copper only less strongly than the insulation. 

The best material for insulating the coils is mica sheets held 
together by a small quantity of varnish. The coils are former wound 
and well pressed. Several slit mica tubes are placed round the part 
of the coils lying in the slots, and the spaces between the mica and 
coil are fill.d with asphalt varnish, which is also a good protection 
against moisture. This varnish is scarcely plastic at the machine 
temperature, but quite fluid when heated. The insulated coils are 
protected by a thin impregnated covering, and receive a final coat 
of protecting varnish after baking. The coils are then carefully 
tested, and must withstand 2 to 2} times the machine pressure to iron. 

It has been found that coils made in this way will last for years 
without giving trouble. Since the generators have several poles, the 
overhang is generally short and sufficiently rigid to withstand short- 
circuits on the machine. The overhang supports use din faba: 
generators are seldom necessary for the coils of water-turbine 
generators. | 

The Rotor.—With small diameters and high speeds the rotor can 
he made in one casting, but with larger diameters the spokes often 
form a separate casting, and are fitted into the steel ring carrying the 


poles. With modern practice, however, it is possible to obtain a 


single steel casting in most cases. A common construction by some 
firms is to build up the rotor from steel plates. 

The special rotor construction is rendered necessary by the high 
peripheral speeds. For example, the Schnalstal generators (see later) 
have a peripheral speed of 63 m/sec., and the Almissa generator 
about 70 m/sec., which can be doubled in the event of the turbine 
racing. For the rotors the Ganz Company use ordinary soft and 
tough Siemens-Ma-tin steel, the quality of which is tested during 
casting. When required by transport conditions, the rotor is split 
perpendicular to the shaft. Fig. 2 shows the Almissa rotor con. 
structed in this way, being pressed on to the shaft. 

An older and still universal construction is to dovetail the poles 
into the magnet wheel. This arrangement suffers from the dis- 
advantage that great forces act on the dovetail joint, and since it is 
possible nowadays to wind the rotor with very little risk of a break- 
down, the advantage of removing a pole axially for repairs is not of 
importance. For this reason the Ganz Company have adopted 
the patented pole construction for water-turbine generators that 
they have employed successfully for many years with steam-turbine 
generators. In this arrangement the pole cores are circular (se 
Fig. 2), and the coil is wound on a steel ring slipped over the core. 
This ring is held to the core by studs (see Fig. 1), whilst the top is 
shaped to form part of the shoe. The coils are wound with strip 
copper on edge, and the successive turns are insulated by thin press- 
board ; they are then baked at a high temperature and under high 
pressure, after being treated with an adhesive varnish. 

In large machines, especially with open slots, laminated pole shoes 
are used which ave dovetailed in the top of the pole. The shoes are 
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slotted to take the bars of the damping winding. The latest arrange- 
ment is to enlarge the cooling surface of the magnet winding by 
boring holes through the coil from top to bottom. This is well 
shown in Fig. 3, where both the holes for the studs (on the inner 
circle) and for ventilation (on the outer circle) are seen. By this 
means the cooling surface can be increased 150 per cent. The 
reduction in weight thus made possible is very important for water 
turbine generators, where transport facilities are bad, whilst shifting 
the heating limit from the rotor to the stator enables a given typ 
to yield a much greater output. An idea of the saving possible cat 
be gained from a comparison between the Rjukanfos generators for 
10,000 volts, running at 250 revs. per min. (built by the Allmánns 
Svenska Works), and the Almissa generators for 4,000 volts, running 
at 375 revs. per min. (built by the Ganz Company). The output 5 
the same in each case—viz., 17,000 k.v.a. The weight of the former. 
including bedplate, is 243 tons, whilst the Almissa generator weighs 
altogether 96 tons, just over the weight of the Rjukanfos rotor alone. 
The difference is seen to be considerable even when the speed and 
pressure are taken into account. In the discussion the author also 
referred to the Big Creek generators of like speed and frequency 
and a 20 per cent. less output weighing 143 tons. The pole con. 
struetion and cooling arrangements just described are the inventio) 
of Bláthy. 

The rotors of large generators are generally keyed on to the shaft 
by tangential keys. Oil rings are used with water-cooled bearing 
The bearings can also be water cooled by mvking the shaft uh 
and connecting it to the turbine supply in such a way as to equals 
the pressure to avoid end thrust. 
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Evcitation.—The magnet can be excited either from a direct- 


coupled exciter or from ‘bus bars; 
usually the latter in hydraulic stations. The Ganz Company, how- 


ever, almost invariably use a direct-coupled exciter, and of late years 


this practice has been confirmed by the safety of working with large 
units. Very little space is taken by the direct-coupled exciter, 
which is often keyed on to the end of the shaft without an outboard 


bearing. Installations with direct-coupled exciters always cost 


slightly less than with central ‘bus-bar excitation. It is. possible 
this is not so with slow-speed heat engines, but when the space, 
extra switchgear and attention are taken into account the direct- 
coupled exciter is found more economical, simpler and safer. More- 
over, the regulation can be carried out very economically by means 
of a shunt regulator, whilst a breakdown of an exciter only puts one 
generator out of service. 

The only serious argument in favour of central bus-bar excitation 
is that the alternating pressure can be better controlled, for with à 
direct-coupled exciter a change in speed also affects the excitation 
pressure. A brief examination, however, shows that the advantage 
gained thereby is not great. Between no load and full load the speed 
variation will seldom exceed 5 per cent., whilst the pressure variation 
due to armature reaction may be taken as 20 per cent. at cos $ — 0:8. 
Hence, if full load is thrown off, the pressure rise with "bus-bar or 
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Fig. 4.—SEcTION OF GENERATOR INSTALLED AT SCHNALSTAL. 
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constant- pressure excitation will be 25 per cent., whilst with a direct- 
coup:ed exciter the rise will be some 5 per cent. greater—viz., 30 per 
cent. The difference between 25 per cent. and 30 per cent. is too 
insignificant to justify the sacrifice of all the above-mentioned 
Adv antages of the direct-coupled exciter. 

Also, in case of racing due to failure of the governor, the alter- 
nating pressure rises to about 1-8 times its normal value with ‘bus-bar 
excitation and to about 2-25 times with a direct-coupled exciter. 
This difference, however, is not of great enough importance to make 
the former method preferable. 

Braking Device.—With the high peripheral speeds and heavy 
masses the rotors of large water-turbine sets have considerable 
inertia, sò that the machine continues to run for a long time after 
shutting off the water. Moreover, in the Francis turbine it is not 
possible to shut off the water entirely by means of the guide orifices, 
and the amount flowing through the contracted openings is usually 
enough to drive the set light. To make it unnecessary to close the 
min valve each time, or to wait until the set slows down, it is 
advisable to use a braking device. This may be either electrical or 
mechanical. The electric bra! king arrangement consists of a disc 


.keyed on to the shaft and the brake m agnets, which are excited from 


both methods are used, but 


the exciter, and induce eddies in the brake disc. This brake is seen in 
Fig. I, where the disc is near the rotor and the magnets are mounted 
on & circular casting fixed to the side of the machine pit. As an 
example of the effect of the inertia of the rotor, the Schnalstal 
generator (see later) may be cited. The peripheral speed is 63 m/sec., 
and GD*— 200,000 kg./m*. When the turbine is completely shut off 
at 500 revs. per min. the time taken to come to rest is 36 minutes. 
The brake is often of service in paralleling to reduce the speed of the 
machine running too fast. Another braking device is to use a small 
reversing turbine keyed on to the end of the shaft. 

The Schnalstal Hydro- electric Installation.—1f we proceed up the 
Etsck (Adige) Valley in Vintschgau (in the Tyrol), we come to two 
important hydraulic stations just NUR Meran—viz., the Tóll'and 
Schnalstal—for supplying the towns Bozen (Botzen) and Meran 
with electricity. In the Toll station there are six generators, having 
a total output of 11,000 k.v.a. The Schnalstal station is laid out for 
24,000 k.v.a., and two 8,000 k.v.a. sets have been installed. Special 
care has been taken to safeguard the natural beauty of the neigh- 
bourhood. The water is taken along a tunnel 4-2 km. in length to the 
water tower, which is hewn out of the rocks in the mountain slope, at 
a height of 300 metres above the power station. The turbinesJare 
built by Messrs. I. M. Voith, and are of the jet type with double- 
blade rims, to each of which there are two jets. The turbines work 
on an effective head of 320 metres and drive the direct-coupled 
generators at a speed of 345 revs. per min. The output of each"of 
the generators is 8.000 k.v.a. at cos ¢=0-7, with an overload capacity 
of 25 percent. A section of the generators is shown in Fig. 4. There 
are 16 poles, cast together with the magnet wheel. The rotor coils 
are secured in the manner already described, and the laminated shoea 
fitted with a damping winding and shaped to give a sinusoidal 
pressure, The stator is in two parts, and the ventilation provided 
for as explained above. The shaft runs in 750 x 300 mm. bearings, 
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each having two oil rings and is water cooled. The bore is 3,500 mm. 
and the core length 760 mm. There are 12 slots per pole, or 192 
total. Former wound coils of six turns are placed in the open slots. 
The overhang is arranged in three planes; in two planes there are 
four coils in a group, and in the middle plane two per group, with 
groups going in both directions (see Fig. 4) to enable the top half of 
stator to be removed. The generator is completely enclosed, and 
the rotor supplies the required circulation, about 10 m.3 of air por 
second. In winter a number of the inspection doors are opened to 
allow each generator to supply about 3-5 m. of warm air for heating 
the station. No part was allowed t5 exceed 20 tons in weight— 
the rotor casting weighs 18 tons and 36 tons when wound complete. 
The pressure can be varied between 15,000 and 18,000 volts, three 
paase. The guaranteed regulation at cos ¢=1 has not to exceed 
7 per cent., and at cos ¢=0-7 15 per cent. The temperature rise 
must not exceed 45°C. on full load. The generators will withstand 
without damage a short-circuit for two minutes with full excitation 
and an excess speed of 100 per cent. The open and short-circuit 
characteristics are reproduced in Fig. 5. The efficiencies at 18,009 


volts are as follows :— 


Load ......... -— QE MEE 
Cos @=10... 91 ... 95 .. 963 .. 968 .. 97009, 
Cos $-—0-7... 88 .. 93 ... 950 ... 960 ... 962595 


The maximum excitation is 60 kw. at a pressure of 200 volts, 
obtained from a direct-coup‘ed exciter. 

The Almissa generators have nearly the same dimensions and 
speed, but twice the output. The reasons for this difference are the 
variable and high pressure needed in the Schnalstal machines, but 
chiefly the impzoved cooling of the pole system in the Amissa 
generators, 
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It will be shown in Part II. that the effect of conductivity 
in the medium is to throw the magnetic intensity and electric 
intensity out of quadrature, thus causing radiation of eneryy. 
The absorption of energy will be proportional to the conduc- 
tivity. 

The velocity of the wave will be zero at the origin, vill 
increase with the distance and approach the velocity of licht 
at a great distance from the origin. 


II. 
THE HERTZIAN ELEMENT IN AN IMPERFECT DIELECTRIC. 


THE PROPAGATION OF ELECTROMAGNETIC WAVES 
IN WIRELESS TELEGRAPHY. 


BY GEO. R. DEAN. 
(Professor of Mathematics, School of Mines and Metallurgy, Rolla, Mo.) 


Summary of Part I. (This appeared in THE ELECTRICIAN, 
April 10, 1914).—If à current density u, sin wt be maintained 
at a given point of an infinite dielectric, which is a perfect 
insulator, the wave-potential and the intensities of the magnetic 
and electric forces are given, in electromagnetic units, by the 
formule below, in which the following notation is used :— 


r=distance of any point from the origin, 
0 —angle between radius vector and axis of current, 
jJ — frequency, 

= 27tf, 
x — dielectric constant, 

Ht magnetie permeability, 

Q* —0* kt, 
1. cos 0, 
71 — 3:1416, 

II = wave-potential. 

M= magnetic intensity, 


1. Hertz's differential equation for the wave-potential in 
symmetrical field in a pure dielectric is 
CH OUI eI 
e rug o a 2]I— 


where Q? =: 0 kp. 


For an imperfect dielectric 9 will be a complex number. as 
will be seen by applying Maxwell's circuital relations. 

Hertz found that by taking the axis of the element as the 
z-axis, the z-component of the magnetic intensity could be 
represented by 


e /C 
y — Mr sin 0, = APR 
KR — radial component of electric intensity, bon bv E 
T —component normal to radius, DIESES a 2 
Q —component normal to axis, -a ) 
Z=component parallel to axis. Oe 
The magnetic lines are circles with their centres on the axis Applying Maxwell's first circuital relation, we have 


and their planes normal to axis. 
The electric lines are in planes which pass through the axis. 


G-zu,/sin or 
H=- S ei COS LE e.g, cm 06 L9 UU oq 9s WE) 
(7 r 


ins 6t ug [2 Qr — qr cos qr 


eZ co ( 0? oY tea 
Koy Ta ios) "Qt. ayez 
CZ Q & deo 
and K = Api ay? , 


(t ù 


where X, Y, Z represent the components of electric intensity. 


) sin? 6 sin of, . o 


v d Applving the second circuital relation to these, the equation 
Gxu SiN or — gr cos qr, . ; for the wave-potential is derived. 
a. ( r? ) ARROS cde d d, de io AG) For an imperfect dielectric, conductivity c, permeability py 
aug[ 3(sin gr— or cos qr) — o?r? sin or]. eX 0/ OTI 
x etg uci ei mi sin Ó cosÓ cos eit, (d) KL +40 =) (= , 
(o 17? et OtNOxOZ 
Grug sin gr— 9r cos or— o?r? sin or] . cy m a tes 
= eS : coe ERE SC . C ux qo Y == A UA 
dem E r’ Eno oos te) ^ et s Ot NCyOz i 
Tu, [- 2(sin or— or cos qr) cos? 0 Z 3I VI 
K A l T Y T 2.9.5 n? Jeeso en K Palee a 
oP — (sin gr—¢qrcos gir— gr? sin gr) sin?0 et oor oy? 
a i picos "1 cosÜcosct. . . . . (y) Applying the second circuital relation to these we find 
og? r ' AN CHI CHI em | CH EI 
These quantities are all zero when r is infinite. Their values or Oy? F az "egg Moa cr 


> origi allows :— ; ; ; ; . f Bn 
at the origin are as foll. If II is a simple harmonic function of the time we may wr? 


67tu l Aqu is 
Dj— ^ ;cosot, Mo—0, KQo=0, khs ~ * cos ot, J1=I1,(cos wt +) sin wt), 
. D 
M dan and then (51) reduces to 
wg , E -— . 0 E " is ^i 
uer "d TERQUE Brae Qum E CIL, CHI, ¢ Tiy "Mm, =0, J OD 
2 71112 2 
At points very near the origin, M- 221r sm 6. Cr S Cz » 
Tie equation of a line of electric induction 1s where Qi —0"KHug —] . SMT Hg. 


Cr 
sin qQr—Qor COS or 
If the line is to pass through a given point (ri. 0,). this 
equation becomes 
sin? O i T(sin ory qni Cos en) 
sin? 6, — r,(sIn gr — Qr cos 97) 
V nen ris small, this equation reduces to 
r? sin? 6 — ro? sin? 0,, 


° š 7 on . j 
c, is now a complex number which we may represent by a-H 
Then a?— f2=wrKty and 2af =4aT uw. | 
; ; . ; il. 
Solving these equations for a and f), taking « as very sma 
we have approximately 


sin? 6 = 


-( 2 2:10 o (3 
a=wy A = Ky? V Kilo | 
2 T 
Vim == 1 (1 — 27) =V( 1-4 " > 6 ° (55) 
K^(0 wW 


lich represents straight lines parallel to the axis. 2. The wave-potential is now given by 
Ww : ^ = 


Tie effect of higher harmonies in the current density at the 61, & 91 Yos TIN (uU 
b . . : s Ms d ° =. Ta ; , . 
origin is to produce oscillations of the lines of induction. oo s\ 7 


(ie magnetic mtensity and B electric intensity being in 
,Avature, there 15 no radiation of energy in a pure dielectric : 


qu: : 5 (in 
peither is there absorption of energy. 


where 9,=a—)p and © 3 (a3— 3af?) + j(3a° BF 
For brevity let 9,?— A —jB. 


(XS 
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Introdueing the value of o, in (55), we have 

sin(g,r) —sin (ar— j Dr) —sin ar cos 7 fr— cos ar sin jfr. 
Now cos jfr—cosh Dr and  sinjfr-jsinh fr, 
:so that sin(o,r)—sin ar cosh Pr—} cos ar sinh fr, 

sin (9,r) (sin ar cosh fr—j cos ar sinh Br)(A+ 7B) 
9i? A? -?B 
= ye pt sin ar cosh fir-- B cos ar sinh fir) 

ee sin ar cosh fr— A cos ar sinh fir)] 


"Then the real part of * PU (cos cot 4- ) sin cot) is 


[cosh fir sin ar(A cos ct — B sin wt) 


+sinh fir cos ar (B cos wt+ A sin wt)] + 
If we write 


(A?+ B?). 


B 
n = gh oo 9 n^ 
V ATE B? 


cos y=- 


i , Si 
/ A34 B? 
this reduces to 
(A? 4- B?) 3 fcos By sin ar cos (cot 4- y) 4- sinh ffr cos ar sin (wt+y)}. 
In like manner the imaginary part is found to be 
) . (A? 4- B2)- {sinh pr cos ar cos(eot 4- y) 
— cosh fr sin arsin (ot - 7)]. 
Combining coefficients of sin (ot +y) and of cos (et 4- 7), we find 
sin (9,7) 
20 


Qı 


cos ot 4- ) sin of) 


Do gor pr sin ar— j sinh fir cos ar) | 
AUS [cos (cxt -- ») +] sin(ct 4- 7]. 
Now, since 
cosh? fir sin? ar + sinh? Br cos? ar = cosh? Br — cos? ar, 
we may write 


cosh fir sin ar 
cos 0= — es zd 
te + y cosh? pr—cos? ar 


‘So that 
25 (00 6m 
= | | F 
u) V A? a 2 \ i 


sinh fr cos ar 


sin ô= 
+ y cosh? Br— cos? qr. 


cosh? Br— cos? ar, | 
pu E ) [cos (cxt --» — ó) 
+)sin (ot4-y —0)].. (5: 
Obviously the wave-velocity is a function of r. 
When ris small, cosh pr=1, neglecting higher powers of r, 


and cos ó— 1. so tha 6=0 and th: velocity is zero. 
To find a general expression for the wave-velocity, put 


y 


sinh fjr cos ar 


tA eoi— si^! ,- cconstant, 
\ cosh? pr—cos? ar 
` and find value of dr/dt. 
* . S l eBr 
When fir is large, sinh Br=cosh pr= >. 
Then cot —sin7l(cos ar) —c, 
sin (et — c) = cos ar, 
(2 n+ 1x 
ot—=e= = — ar, 
dr om ,, 2207 
[E 909 LAUS pes 3 
di a K“ 


where V, is the velocity of light. 
3. The function y is a solution of the equation 


Qu l- 0^ nr ) Cy Ec 
» 2x T age loc — EAT ttg aa (55) 
which is derived from Maxwell's equations in polar co-ordinates 

D 

z(t ie mata (57) 

l 5 
Pon "E A lr in Q)— P (HR) +4c0R, Ss ca -& UE) 

l o a) 

rsin 0^ 5, 0l sin 0)— -a 0D dae T. "E (53) 


Writing y for Mr sin 0, u for cos 0, and eliminating R and T, 
we get equation (57). 
As y is in quadrature with II, i.e., with respect to the time, 
we may write 
V — y (sin ct — j cos wt), 
which, in (57), gives 
Oy, 1-45. o? ne 
or d ; tQ y, 70. 
The solution of (61) has been "t to be 


_ rae cos “ sin? 6 
| 48 È . 
Y 


9 


(60) 


Then 
REA Qr— or cos or 
r o? 
To transform this expression, we have 
sin gr—or cos or (sin Qr— or cos er)(A+)B) 


) sin’ O(sin wt—j coset). (61) 


o3 nd i A?+ B? 
_ (AR, — BR) - (AR, - BR) 
B A? + B? 


=(4?+ B?) | (R,cosy — R, siny) + (R,cosz + R,siny)] 


TENE 
= 2 424 B? [cos (vy+v)+] sin (y+ v)], 
: R, 
where v—cos^! 7 R, -sin-! p. ; | 
c: ME. 
and y -cos-l— x -— E 
V AULBPO V A? B? 
Finally, 
GT o sin? 0 uu | 
On/AULB? OVZARGR[sin(ot 4- y 4- v) — j cos (0t 4- y 4- v)], 


where R,=(cosh fr— Br sinh fr) sin ar—ar cos ar cosh fr, 
R, — (sinh pr— pr cosh Pr) cos ar+ar sin ar sinh Br. 
When f is very small and r not infinite, we see that, approxi 
mately, 


V R42 R3 — y (sin ar—ar cos ar? 4- dà pr? sin? (ur), 
and when r is small 
ae ar? a 
VRP+R P= +a* Si “(2+ 9p? jt. 
; 1 a cites 
Then. sin sits VM 
a 98 
(+9 p? 
When fr is infinite, 
R, (l— fr)sin ar—ar cos ar 
"WE — .-— =tan ar. 
R, (l1— fr) cos ar-- ar sin ar 


na l 
Therefore v= $4" and the velocity of the wave approaches 


that of light when r increases without limit, and the wave is 
divergent. 

+. The components of electric induction are not given now 
hy (d), (e), (H). (g). in the summary, but are found by Integrating 
the equations 


Ó 1 
^. T 4 T=—. Er ME 
ol As JESUS rsimÓÜ ai 
1 


Let H denote — - 4,» $0 that 
"ou! 
Ó 
T («R) - 4e R = H(sin et — j cos ot) 
eR H, ,. 
Or prO R= eta 


a 


where M= 


The integrating factor 1s e*1', and the solution is 


toy — Jay) + Cer, 
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The transient term disappears, and then 


H EP 
«*R—-—---'  - [eos (wt+O4+7 sin (wt+ ()], 
Vopat OHO Hsin (otte 
= ! i 601 
where ¢=cos7}. —- o =8m7l- . 0. - 
A O4? +a / 03? 4-0 
and pple ME encor cost): cce 
73 o? 


The real and imaginary parts have been separated in Art. 3. 
The wave-velocity is, therefore, the same as that of y. 

The derivation of the formula for T will be somewhat more 
complicated, but requires only a good deal of pains, not much 
ingenuity. "This work is reserved for the next Paper, where 
the radiation and absorption of energy will be discussed. 


Part III. THE SIMPLE Hertz ELEMENT. 


1. The components of the field may be derived without using 
the magnetic intensity at points near the origin. The com- 
ponent of the electric induction parallel to the axis must reduce 


: inr . Astu 
to «KE, sinwt at the origin, Ze, to— ' ©? cos œt, because 
Ww 


g Eo sin wt) = 4, sin wt. 
This component is «(R cos 0 — T sin 0). 
2. Maxwell's equations in polar co-ordinates for a symme- 
trical field are the following :— 
o(Tr) oR @ 
“or 06 7 ey ON 
1 o I a 
ee m . = N = 
Sun 00 (Mr sin 0) T (KR), 
1 o ; O 
R 6 E (Mr sin 0)— 75 (KT). 
Writing u for cos 0, y for Mr sin 0, and eliminating R and T, 


0 l-u e " 
Oye T H : VC LU 


or Toc 
where Vo — y sin wt. 
The solution 1s A 
y oO Plt) 
yo7 X roger) .(1— 47) ja. Åm. 
3. The second and third of Maxwell's equations are now 
q 
(t loy, . 
= (xR) = dd o sin wt 
ct T= Ou 
1 Oy, 
KR — MES 
p 0 (or ou 
] ð 


er sin ör 


Ov, 2 
(Yo y MS imgnler)-[—m(mt1)Paygd . Am. 
Cu Ü 


We can include the factor —m(m-+1) in An, and write 


Ova = 
A Ü 


Now 


7. 


| a 
Then KRy= t r3J,4 442r) . Palit) An, 
OY 
b S04 CPt 
= 2S. (rasni(or sa 
To= yy gin 0$ a mate) LH). B 


Ln maler Inal) 
zr manger) t ir ng g(r). 
It is proved in treatises on Bessel's functions that 
XJ (X) = XS n—1(4) — nJ,(X). 


Then (ord sio) = 9rd m— or) — (m+ 3) Im 4 (Or) 
C 
and o (ra Cor) =q Jm- (or) — mr nay (or), 
ok To = X (orina (or) — mr Sn 44 (97)] sin 0. Un 
" Cu 


The functions 773J5..,(or) and r73J444(or) have finite limits 


for r=0 only when m=1. 


£ LONEN ^7, 
rz sT 

; 2j 
Í AENA 
rU / 


4. So we now have 

wkRy=r 2J3(or) . A cos 8, 

wkTo — [or^ 3J4(or) — r7:J;(or)] B sin 0. 
r=0, (@«R, cos 0 — T, sin 0) - 4zu,. 


y eS ) 3 
w/a cos? ENE . B sn? 0 = 4ang. 


As this is to be true for all values of 6, we must have 
IZ, NM 


vla EZ 
Substituting values of A and B, and remembering that 
293 sin or 
"idee. ck: CEU. 
or $Ji(or) T x 


I3 sin or— or cos or 


When 


t.e., 


rMer)- uf Ls 8 
2. : T» E 
we get wR, E d cos 0, 
id 
ad es erm dum 


To find the magnetic intensity, we have 


oP 
yo Bri, (or) 1,8) 4 


u 
= Bri J;(ọr) sin? 0. 
But Wy = Mor sin 0, 
80 M, = Br^3Ji(or) sin 0 . 
6ztu, 29- 


_ bau, /i (mepa sin 
V2q%/x ng á | 
Gry amd cos gr ) sin 0. 


9 E 
The limit of this when r is diminished is 2ztu,r sin 0. 


To verify this we have for a small circle whose radius is r sin f, 


applying Maxwell's law, 
2zw sin 0. Mo — 4z . zt? sin? 0 . up. 


Hence M, —2ztu,r sin 0. 


OBJECTIVE PHOTOMETRY.* 


BY W. VOEGE. 


The author has been engaged on the problem of trying to make 
what he calls an '* objective" photometer. The idea was to we 
the eye in the ordinary way to calibrate standard lamps, but to avoid 
the waste of time that occurs in lamp factories where the candle- 
power of large numbers of lamps are determined by a laborious 
process, involving much more work for the eye. This latter work 
he proposes to do by means of a single reading on a galvanonieter, 
and his experiments in this direction have been largely succesful 
Now thermo-elements and bolometers are not sensitive enough to 
the visible radiation, while the selenium cell is too sluggish and too 
variable. He therefore proposed to use the photo-clectric alkali 
cell, which has been so well developed by Elster and Geitel. as à 
means of measuring the visible radiation. This cell consists of à 
spherical glass vessel, filled with argon, in which the one wall i5 
covered with a film of sodium or potassium, serving as kathode, 
while the anode consists of a platinum wire. Let us now suppow 
that the cell is exposed to a source of light. If the electrodes àv 
connected to a source of electrical energy, then electrons are emitted 
from the film of alkali, and these give rise to a small but measureable 
current. This current is proportional to the amount of light. and 
this proportionality holds good over a very wide range from (44 to 
IQ e UI ee uu a ee ee 


* Abstract of an article in the “ Elektrotechnische Zeitschrift," Heft 
18, p. 504, 1914. 
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80,000 lux, and moreover the cell is practically free from any trace 
of sluggishness. And yet in spite of these extraordinary properties, 
the cell has not been used in practical lamp-photometry, the reason 
being that the most sensitive part of the spectrum, in so far as the 
cell is concerned, is in the blue-violet, while with the eye it is in the 
yellow-green portion. Lights can therefore only be compared with 
one another by means of the cell if they have exactly the same 
spectrum, or the comparison can be confined to a limited portion of 
the spectrum. Neither of these plans has any practical value. An 
objective photometer is likely to be a practical success if its sensitive- 
ness for the different colours agrees with that of the eye to such an 
extent that differences in the extent to which the lamps are in- 
candesced are without effect on the results. The sensitiveness of 
the cell must therefore be displaced towards the red end to such an 
extent that the maximum of the curve falls in the yellow-green part. 
This the author has succeeded in doing. At first he used a solution of 
potassium bichromate in combination with an aqueous7solution of 
eosin as a filter; he afterwards prepared suitable gelatine filters. 
These filters altered the curve of sensitiveness altogether. The 
shapes of the curves of sensitiveness for the eye and the cell, using 
the filter, were not exactly the same, but the maxima in the two cases 
were exactly at the same point, viz., between 555 and 560 microns, 
Jf the sensitiveness of the eye is the same as that of the cell in the 
yellow-green, it is greater both for the red and the blue. It can 
therefore be said that a monochromatic light or a light like that of 
the mercury vapour lamp causes a different impression on the cell 
from that it produces on the eye. On the other hand, sources of 
light which have a continuous spectrum, and which all contain yellow- 
green light, have their brightness determined essentially by the 
yellow-green rays, and are therefore properly estimated by the action 
of the cell. Differences in the extent to which the lamp is incan- 
desced will, within certain limits, be without effect on the results; the 
eye notices easily a change in the yellow-green, while the differences 
inthe blue and the red doubtless affect the colour, but not the apparent 
brightness. These considerations are proved to be correct by the 
figures which are given in Table I., and which are the results of 
practical measurements on a carbon and a tungsten filament. 

Both lamps were intended to be used on 110 volts ; but the carbon 
lamp was tested from 85 volts up to 110 volts, while the tungsten 
lamp was examined between 110 and 135 volts. The measurements 
were made by means of a universal photometer of Schmidt and 
Haensch. The differences between the results given by the photo- 
meter and the cell are so small that they are no more than are the 
usual errors of observation. In Table II., results are given which 
relate to figures obtained by the cell and the usual photometer on 
incandescent lamps of different sorts and sizes. Here the lamps were 
measured first on the photometer bench ; they were then successively 
mounted in a socket at a distance of 60 cm. from the cell; the con- 
ditions were therefore rather different, and the errors are greater in 
consequence. Still the results are sufficient in agreement, generally 
speaking, and no difference which is distinctly traceable to the 


Table I. 


Readings given by the cell. | C.p. nes a 
r _— ————— given by | presse 
AN Soage: Galvanometer C. p.indicated by lists. , a8 & per- 
deflection. galvanometer. meter. | centage. 
85 10-5 5:85 | 6-0 —2:5 
90 135 — — 8-53 857 , —04 
Carbon 4 95 22-0 12-25 12-37 | —0-98 
filament 100 30-5 17-00 , 1706 , —0:35 
105 41-7 2396 — | 2348 | 40-35 
110 55-6 31:00 310 +0 
. 110 1834 | 25-0 | 250 : +0 
115 21-8 29-62 | 29-60 +0-07 
Tungsten 120 25-5 34-70 | 3490 | —0:57 
filament 125 29-5 | 40-10 39-70 +10 
130 34-0 46-25 | 46-00 — —0-75 
| 135 38:5 | 52:3 02:0 | +0-6 


ij 


Table II.—Showing results obtained by Author's 
Types and Sizes of Lamps. 


Method on Different 


E ai A d 
C.p. by | Cp by | Error as 
photometer. | cell. | percentage. 
Sirius lamp, 25 c.p, ............ 275 |> 205 | +00 
Carbon lamp, 32 A EE EE 32-4 6 | +12 
nas Ces reste ess 7-3 | 71 | -53 
Dc 25 c.p. opal globe ... 20-1 | 20-25: --0-75 
[e e 5 c.p. yellow .......... 4-65 4-82 T35 
Vent um lamp, 25 CDs gieiies 23:5 | 23-6 70:44 
Tico lamp, 80 c.p., blue...... 78-0 | —3-9 


colour of the lights can be noticed. Even the yellow carbon filament, 
which is intended for use in the dark room of the photographer and 
the blue Verico lamp give quite reasonably good results with the cell. 

With lamps of totally different kinds, the conditions of the tests 
made it seem likely to be very difficult to get anything in the way of 
very precise results. Thus petroleum lamps were tried as well as 
Welsbach burners, and these were compared with metallic filaments. 
If the tungsten lamp was taken as giving normal results, it seemed as 
though the petroleum lamp gave too low a figure, while the Welsbach 
lamp seemed to be about 5 per cent. too high. Thus in comparing 
with the Welsbach burner, it seems as though the standard lamp must 
be taken as giving a light of a rather greater candle power than is 
actually the case. The experimental method may be explained with 
the help of the figure. The cell Z is connected to the battery E, and 
the galvanometer G, which has been calibrated so as to give the candle 
power corresponding to each reading, is placed in series with them, as 
shown. The effect of the lamps is increased by a white reflector R, 
giving a diffused light. The standard lamp N is then inserted in its 
socket, and the distance a is adjusted till the galvanometer needle 
points exactly to the reading corresponding to the known value of 
the standard lamp. If then the lamp under examination, X, is 
inserted in the place of N, the galvanometer will show by its reading 
the candle-power which it is desired to ascertain. Of course the 
lamps can be rotated, if readings of this kind are required ; but this is 
not important with metal lamps, which are fairly uniform in the 
different positions, and also on account of the light-diffusing re- 
flectors. The voltage in the battery ought to be between 60 and 
150, according to the desired sensibility, which increases greatly 
with increased voltage. The voltage can be produced by a storage 


a, A 


DIAGRAM SHOWING THE CONNECTIONS AND GENERAL ARRANGEMENT OP 
APPARATUS FOR TESTING ON THE AUTHOR’S SYSTEM. 


battery, consisting of quite small cells, as scarcely any current is 
requifed. A galvanometer of the mirror type is the most convenient, 
so adjusted that its sensitiveness is such that 1 degree of deflection 
corresponds to 10-°ampere. This is quite suitable for all the measure- 
ments that have to be made. If only incandescent lamps are to be 
examined, then a galvanometer can be used, having a sensitiveness of 
] degree of deflection corresponding to 10-9 ampere. 

The cell can be used with the filter, as described, for the following 
purposes, to which it is indeed at the present moment being applied. 
Thus it can be used for measuring the candle-power of any kind of 
incandescent lamp, or for Welsbach burners, being especially useful 
for determining the most favourable candle-power; also for the 
measurement of small hand lamps and for mining lamps, or those of 
the pocket type; and for relative measurements of different kinds, 
such as for the construction of curves showing the distribution of 
light in different directions, and for showing the effects produced by 
globes or reflectors, or for showing fluctuations in the light. "There 
are consequently a number of cases in which it is found that the 
“objective " photometer is of great service; in the practical sorting 
and measurement of lamps in the factory, and in the laboratory for 
many different purposes, it can usefully do its work. It must be 
said that in this as in all kinds of quasi-optical work, a word of caution 
is necessary ; the cell ought not to be used promiscuously for all 
kinds of lights, but it ought to be confined to the testing of lamps of a 
similar character. 
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SOME INVESTIGATIONS ON LIGHTNING PROTECTION 
FOR BUILDINGS.* 


BY L. A. DE BLOIS. 


Summary.—The author gives the result of his investigations, first from 
oscillographic records of actual lightning discharges, and then from labora- 
tory experiments with a 20 in. spark. 


It is the purpose of this Paper to describe the results of a study 
made in an effort to develop a system of lightning protection for 
explosives manufacturing buildings and magazines which would 
insure at least some measure of protection, rather than a possible 
increase in risk—as unfortunately seems to have been the case with 
some so-called ‘‘ protective systems.” 


INVESTIGATION OF LIGHTNING DISCHARGES. 


Secondary currents induced in vertical earthed conductors by the 
passage of neighbouring lightning discharges to earth presented 
themselves as a possible clue to the nature of the current in the 
actual discharges. Two 103 ft. wireless towers, situated on the roof 
of a 123 ft. office building, were utilised. The yards, 170 ft. apart, 
subtended a horizontal plane area of 5,100 sq. ft., represented by 21 
horizontal and approximately parallel conductors. This large plane 
area, acting as condenser against the upper air, was found necessary 
in order to permit the reception of induced currents of sufficient 
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Fic. 1.— LIGHTNING OSCILLOGRAMS. STORM or AUGUST 23, 1913. 


magnitude for analysis by the instruments available. The conduc- 
tors were divided into two groups of 19 and 2, to serve as '' collector- 
aerial" and “ pilot’ respectively, each set being cross-connected 
at the ends and provided with two 180 ft. leads running obliquely 
downward to the laboratory on the roof. The leads were provided 
with horn arresters just outside the building and were connected 
on the inside to switches operated by ropes. This arrangement 
of aerials gave an excellent installation, well above the ground with 
an unobstructed view of the country in all directions; thereby 
insuring freedom from wave-absorption by earthed conductors 
nearby. An earth connection was secured by a heavy cable bolted 
to the steel framework of the building. The natural wave-length 
of the “ collector-aerial " was found to lie between 700 and 800 
metres. The instruments used consisted of a wireless receiving 
equipment with various detectors, an indicating “ ceraunoscope " 
(needle detector with clectric alarm decoherer) an adjustable 
spark-gap, an 800-volt multicellular static voltmeter, and a double- 
element permanent-magnet oscillograph, moditied by the addition 
of ficld coil and motor drive for the revolving mirror. The wireless 
equipment was used on the collector-aerial for storm prediction 
as described later, the '* ceraunoscope " and static voltmeter between 
the pilot-aerials and earth to indicate respectively the occurrence of 
heavy discharges and the variation in static potential, the Spark-gap 
between either aerial and earth as an alternate method of indicating 
the passage of discharges, and the oscillograph between the collector- 
aerial and earth to furnish a means for analysing the induced currents. 
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The low resistance, inductance and capacity factors of the latter 
instrument rendered it satisfactory for this purpose when the usual 
gold-leaf fuses were replaced by solid metal. Its periodic time 
(5,000-6,000) on the other hand would have been too low to permit 
the measurement of high frequencies, had they been encountered. 

The importance of storm prediction by the wireless equipment is 
shown by the fact that of 14 electrical storms in the summer of 1913, 
only six were of a character suitable for observations, and the period 
during which such work could be performed averaged less than % 
minutes. It was found that after some experience with the sound 
produced in the wireless receivers by the waves propagated by 
lightning discharges, the presence of an electrical storm could be pre- 
dicted from 8 to 10 hours before its possible advent, and hourly 
observations on their intensity would generally indicate whether 
it was approaching or merely passing through the field of the in. 
struments. Until'the storm was close at hand, differences of 
potential between collector-aerial and the earth occurred only 
coincident with distant flashes of lightning, but were often sufficient 
to jump a small air-gap or administer & sharp shock, unless the wire 
were grasped firmly in the hand before the switch was closed. As 
soon as the edge of the storm clouds was nearly overhead, however, 
the aerials when disconnected from earth commenced to assume 
strong static charges as indicated by the static voltmeter or spark- 
gap. Such charges always occurred with electrical storms, though 
less prominently where inter-cloud lightning prevailed, and alo 
often occurred with cumulus clouds that gave no other indication of 
their electrical character. In such cases the aerials acted a3 con- 
densers of low capacity charged to high potential, and if connected 
to earth through the oscillograph discharged at the natural frequency 
of the circuit. As this was approximately 400,000 per second, while 
the natural period of the oscillograph was only 5,000.6,000, such 
discharges did not affect the elements, though the addition of 
series inductance rendered them clearly visible on the revolving 
mirror. 
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Fic. 2.—PRoBABILITY OF BEING STRUCK. EFFECT OF CLOUD 
DISPLACEMENT, 


The first attempts to use the oscillograph for indicating currents 
induced by lightning discharges during 1912 were not encouraging, 
no indications being obtained, mainly on account of insufficient 
capacity in the aerials, but after considerable practice with the 
instrument on high-frequency discharges, and various modifications 
in the aerials and apparatus, visible indications on the revolving 
mirror were noted during the first storm of 1913. These were ob 
tained only during the passage of heavy discharges comparatively 
close to the laboratory. With especially violent discharges the 
static voltmeter on the “ pilot ” aerial often arced over, as well as the 
oscillograph switches, and in several cases the horn arresters outsde 
the laboratory. The handling of the equipment had to be done by 
means of well-insulated poles, or only after first disconnecting & 
earthing the aerials. As the collector-aerial could not be tuned to 
the incoming wave, and responded only with forced oscillations, great 
difficulty was encountered in obtaining sufficient induced currents for 
satisfactory indications, except in the case of unusually heavy dis 
charges in the direct vicinity. Otherwise, the photographic records 
were exceedingly minute and were moreover obscured by a heavy 
zero-line, resulting from the continuous rotation of the oscillograph 
film at high speed for the prolonged period necessary to insure the 
reception of a record—there being, of course, no means of foretelling 
the occurrence of a heavy discharge. Consequently visual observa 
tions on the revolving mirror were found to be more satisfactor" 
though, of course, producing no confirming records. 

In August, 1913, a storm of unusual duration and intensity 
occurred and for a time appeared to be central over the locality. 
Three photographic records in particular were obtained, which # 
reproduced in Fig. 1 as largely typical of the lesser records obtài 
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previously. Curve (l) is a typical example of a single steep-front 
discharge from clouds to earth. The rate of initial rise of current is 
too rapid to be figured with any accuracy from the record. The 
maximum value of the induced current as recorded on the film was 
0-5 ampere (actually probably exceeding this amount), and the peak 
proper endured 0:0008 second. The latter part of the decay of the 
current endured 0-02 second, giving indications of minor sustained 
oscillations above the zero-line, occurring with a periodicity of about 
15,000 per second. This effect is unmistakable and, though not 
previously photographed, had been noted in a few of the discharges 
observed on the revolving mirror. Curve (2) is a typical steep-front 
wave with five main and three supplementary peaks, the average 
duration of each peak being about 0-0012 second. These peaks are 
followed by a gradual rise to 0-042 ampere, with indistinct indications 
of sustained oscillations of a higher periodicity than in (1) for 0-01 
second, gradually dying away to zero. The total duration of dis- 
charge was 0-0184 second. Curve (3) is a wave of totally different 
character. The direction of flow is from the earth upwards, but with 
a gradual rise with indications of oscillations to a maximum of 0-18 
amperes which is reached in 0-0046 second. The current then starts 
to decay, but in 0-0023 second is interrupted by a sudden peak of 
0:121 ampere, and again in 0-0025 second by another peak of 0-069 


ampere. The total duration is 0-0129 second. 
Total number of separate discharges recorded photographically...... 50 
s$ i Js a with single peaks ................ 38 
33 M = s » multiple peaks ............ 12 
" - 2 m » SIOPING s. yp dxeebecidies 21 
Total number of strokes positive (from clouds to earth) ............... 43 
» $i " negative (from earth to clouds) ............ 7 
Average duration of 38 single peaks................ eese 0-000065 second 
Minimum duration of single peak | ................ esee 0-0002 B 
Maximum duration of single peak ...................... eee. 0-0016 is 
Maximum duration of multiple discharge ................ 0-0034 5 
Maximum number of peaks in one discharge ............. 6 » 


INVESTIGATION OF PRIMARY PROTECTION. 


For the laboratory work a loose-coupled oscillation transformer 
was used with Leyden jars and rotary spark-gap, energised by a 
3 kw. 60-cycle magnetic leakage type transformer. Interruptions 
took place in the condenser circuit 527 times per second, and a 42 in. 
spark of good substantial character was obtained from the secondary 
transformer terminals, though for practical purposes this was re- 
duced to 20 in. during the greater part of the work. The current in 
the discharge as seen from an oscillographie record, consisted of one 
main half-wave, either positive or negative, with steep-front and 
with an average duration of 0-00046 second, followed by one or two 
suppressed half-waves. This agreement with the oscillograms of 
lightning discharges in the matter of steep wave-front and short 
duration was considered sufficient excuse for the employment of the 
20in. spark in the work to follow. Preliminary work with this 
spark directed vertically downward from points (called " cloud 
points ") pendent from a suspended metal “cloud” to a metal 
earth-plate or a box of dry or moistened earth on which was placed 
the model of a small building constructed of pasteboard' with metal 
roof and interior metal apparatus, pipe lines, electric lines, &c., on 
a scale of l in. to 20 ft., with four isolated vertical lightning rods 
placed a short distance from its corners, led to the following general 
conclusions, some of which are of course self-evident :— 


(a) The building was in the greatest danger when the discharge took 
place from one cloud. point placed directly above it. 

(b) The lower this cloud-point the more likely the building was to be 
struck, especially if the lightning rods were low or widely separated. 

(c) An increase from one to four cloud-points merely increased the 
number of rods likely to be struck simultaneously. 

(d) The closer the cloud-point to the building the greater the number 
of rods which were likely to be struck simultaneously. 

(e) With one cloud-point, the farther apart the rods the fewer were 
struck simultaneously. 

Af) With outside lightning rods of a proper height and at a proper 

tance, a model similar to the one tested could be protected with 
apparently 100 per cent. efficiency. 

(g) With low or widely separated rods the introduction of a metal 
roof, not earthed, seemed to increase slightly the probability of the 
buil g being struck, and at the same time seemed to increase the 
probability of more than one rod being struck simultaneously. 

(4) Earthing the roof, if the protection was poor, seemed to increase 
the probability of its being struck, but if the protection was good such 
earthing seemed to have little or no effect. 

(i) The introduction of an intermediate cloud below the main cloud 
seemed to render the one rod more likely to be struck if the intermediate 
cloud was high, but when low this effect was more or less neutralised. 

()) While a horizontal plate or a mesh screen across the tops of the 

ave perfect protection, a girdle, when the rods were too widely 
P or too low, was not entirely etfective. 
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These conclusions, though based on a length of discharge equiva- 
lent to only 700ft. or 800 ft. furnished the necessary information for 
the arrangement of apparatus in the subsequent tests, which were 
carried out to determine the protective efficiency of outside rods, the 
effect of imperfect earthing of the rods and of the conductivity of the 
rods. The author discusses the results of these tests in the following. 
The function of a lightning rod is presumably two-fold: (1) To form & 
projection from the surface on which the lower charge resides, ex- 
tending sufficiently above the objects to be protected and thus present 
to the clouds a salient point having the same relative potential as the 
lower surface. (2) When struck to carry off the current of discharge 
without P.D. in its length sufficient to cause the discharge to split off 
or to be diverted to neighbouring objects. As regards the first 
function, is is evident that the rods, in order to maintain the same 
potential as the lower surface must be of conducting material, and 
should be preferably in direct electrical contact with that surface. 
Their conductivity and potential relation should be such as to permit 
their following sudden, in fact, precipitous variations in the potential 
of the lower surface, and therefore should not involve any appre- 
ciable time-element, as might be the case if high inductance or capa- 
city were introduced. Aside from this, a high degree of conduc- 
tivity would seem unnecessary. Poor conductors, on the other 
hand, such as dry wood, green wood, or wood with small wetted 
perimeter, though they might be struck in the natural course of 
events and the discherge follow along their surface in preference to 
a path of higher resistance through the air, would show no con- 
sistent protective-ratio, as was the case in the tests on different 
materials and as seems to obtain in nature for trees. In order to 
fulfil the second function, high conductivity with low inductance 
seems imperative, though where isolated rods could be used the 
effect of lateral spacing should be considered ; thus if the distance 
from rod to building was as great as the height of the rod it would 
seem that & rod of the minimum resistance to resist fusing could be 
used. 

As regards protective-ratio—that is, the height of the building or 
object to be protected to the height of the protecting rods—it seems 
probable that the rods are nothing more than shunt-paths for the 
building and its interior equipment. If the latter is in direct 
contact with the lower surface of charge the rods should also be in 
such contact or should be increased in height somewhat more than 
the equivalent distance. Theoretically, the former seems preferable, 
as one would be led to believe that rods not in direct contact with 
the lower surface, though of good conductivity, might under some 
cireumstances lag behind the changes in potential of the lower 
surface and so suffer a loss in efficiency, though this was not borne 
out by the tests on the effect of imperfect earthing. On the other 
hand, it is uncertain exactly what the lower surface of charge is. It 
is presumably not the earth's surface, unless wet; it may be the sur- 
face of permanent moisture, though well authenticated cases of 
discharges passing down mines, deep wells, &c., seem to point to the 
existence of even lower charges; in any case it is probably of good 
conductivity, as there seems to be no evidence of ''interearth "— 
corresponding to intercloud—discharges. The curves for protective- 
ratio tend towards a constant value independent of cloud-height, 
seeming to indicate that only the lowest part of the path of discharge 
is affected by the rods. The geometrical relation between the length 
of the discharge path from the cloud-point to the building and from 
the cloud. point to the rods is given by the formula, 

d tàn i 
H, + A 9 2 +H, 
H,— height of rod in feet, 
H, — height of building in feet, 
d — lateral distance from highest point of build- 
ing to rods, in feet, 
a—angle subtended from cloud-point by rod 
and highest point of building. 


where 


This obtains only for small values of (a). but was found to agree to. 
the experimental results by the addition ot a constant K—0-11, 
making the formula, 


H,—d (St) +H 


It seems applicable to the condition of four rods surrounding & 
building where d—or <H,. It should be noted that it involves no. 
factor for cloud height other than in the angle (a), and therefore , 
indicates that the results of laboratory tests on protective ratio, &c., 
might be applicable to natural conditions if the scale of reduction 
was Observed. To test the efficacy of the usual argument that 
lightning rods “ attract’ lightning and so increase indirectly the 


i danger to the building, a long series of tests were performed directly 
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to scale, on a basis of a minimum length of lightning discharge of 
3,000 ft. in mountainous districts. "Very small models of the building 
selected (48 by 32 by 41 ft. actual) were placed centrally on a card- 
board target representing a circular area of 600 ft. radius, and this 
on a somewhat larger earth plate with cloud point directly above. 
The “ probability of being struck " was considered to be the number 
of discharges that fell entirely or in part on the building, lightning 
rods or within the area subtended by the latter and was expressed 
as a percentage of the total strokes falling within the 600 ft. 
radius. 

Summarising the results, it would seem that the erection of a 
building of non-metallic construction of the size in question without 
contents increased the danger to the plane area only slightly (4 per 
cent.)—until the building was wet, when the “‘ probability of being 
struck " was increased 32 per cent. (net). If a metallic building was 
erected instead, the '* probability of being struck " was increased 58 
per cent., or if the building was earthed 62 per cent. When metal 
apparatus was installed in a non-metallic building the “ probability 
of being struck " was increased 12 per cent. to 50 per cent. depending 
on the height of the apparatus, and if the apparatus was earthed 26 
per cent. was added in the case of the lower equipment but apparently 
nothing in the case of the higher equipment. On the other hand, 
the addition of a short metal ventilator to the earthed apparatus 
increased the ' probability of being struck " 30 per cent. more. 
When a metal roof was added to a non-metallic building containing 
metal apparatus the “ probability of being struck " increased only 
slightly, whether the building was wet or dry, but when this roof 
was earthed the “ probability of being struck " was increased 12 
per cent. to 56 per cent., depending (inversely) on the height of the 
earthed metal apparatus inside. With a non-metallic building with 
non-earthed metal apparatus and four outside lightning rods 70 ft. 
high and located about 50 ft. from the corners of the building, the 
“ probability of being struck " was increased 38 per cent. to 54 per 
cent., depending on whether the building was wet or dry. With an 
earthed metal roof installed the ** probability of being struck " was 
increased only 12 per cent., and if the metal ventilator were installed 
the net increase in “ probability of being struck " would probably 
have been even less. 

It is these latter conditions that are of particular interest in deter- 
mining how much the danger from lightning to the building in 
question which was of non-metallic construction was increased by 
the erection of rods and apparently in this case the rods “ attracted "' 
about 10 per cent. to 50 per cent. more strokes. On the other hand, 
if the building had had a metal roof, if it were equipped with metal 
apparatus reaching nearly to the top, or if its exterior were wet with 
rain, the effect of the rods would be to add very little to the “ pro- 
bability of being struck." Moreover, it should be noted that these 
tests were made not only under the conditions of an isolated building 
on & plane area, but also with the cloud point directly above the 
building—a combination very unlikely to occur in Nature. The 
effect of the position of the cloud point is shown in Fig. 2, in which 
the “ probability of being struck " is plotted against the horizontal 
distance from cloud point to building. 

An investigation of secondary effects was carried out, a madel 
building built to a scale of 1 in. to 2 ft. being used. The secondary 
discharges were noted by cye or by the usc of a small exploring spark- 
gap. Static inductive effects were first investigated, tests being 
made without direct discharge other than brush from the cloud, and 
certain general, and rather obvious, conclusions were obtained. 
Tests for dynamic inductive effects were made, both with the dis- 
charge from the secondary of the oscillation transformer and with 
the primary current of the latter carried down a vertical rod close 
to the model building, but in no case could dynamic inductive sparks 


be obtained. 


ILE GENERAL RECOMMENDATIONS FOR PROTECTIVE SYSTEMS. 


' As a result of this work, the general recommendations for the 
protection of manufacturing and storage buildings where such pro- 
tection is justified either by the impracticability of the operators 
always leaving the building during a storm, or by the value of the 
building or the character of its contents, consisted in a series of 
vertical isolated rods of iron pipe placed outside and surrounding 
the buildings, and earthed to annular conductors buried in the earth 
at least as low as the water pipes, with extensions running out radiallv 
at the corners; metallic roof projections such as ventilators to be 
eliminated as far as possible ; metallic roof and floor coverings to be 
carthed at their salient angles ; overhead pipe lines and other met al 
conductors to be carthed at intervals and also where crossing the 
annular conductor ; lightning arresters for outside electric lines, and 
also for the lowest points of the building wiring (to remove static 
charges) ; complete interconnection and earthing of all metal objects 
in the interior. 


INSULATING OILS AND LUBRICANTS. 


[CoMMUNICATED.] 


TRANSFORMER OILS. 


Paradoxical as it may sound there is probably no piece of electrical 
machinery which combines to a great»r extent than does a static 
transformer apparent simplicity of construction with difficulties of 
successful manufacture and upkeep. 

Its progress has been rapid, and although the British Isles may not 
afford scope for transmission lines with so high a potential as 150,000 
volts, that pressure has for some time past been used in the United 
States, where power transmission lines carrying upwards of 110,000 
volts are now quite common. 

The natural advantages America offers for electrical development 
is seen in the fact that the Big Creek water area of only 88 square 
miles suffices for the transmission, with a line potential of 150,000 
volts, of an ultimate output of 120,000 kw. to Los Angeles, distant 
240 miles from the Big Creek power house. (Parenthetically it 
may be mentioned that the average annual rainfall in the Big Crek 
area is 80 in. or more, a fact which may not be appreciated by all the 
dwellers therein.) 

While we may at present question the advisability of installing 
such high potentials in this country there can be no doubt but that the 
rapid extensions now being made in the generation of hydro-electne 
power, the electrification of railways, and the increased attention 
metallurgists are giving to electric furnaces for smelting purposes vill 
open up possibilities for the employment of transformers of more than 
ordinary size in the ncar future. 

Whatever the type, or size, of the transformer may be, the genera- 
tion of heat is a normal working condition of all transformers, and if 
this heat be not sufficiently rapidly eliminated there is loss of efficiency 
and danger of destroying the insulation of the coils, to which may be 
added the risk of bringing about the “ ageing " of the iron, and of 
setting up mechanical stresses in the structure itself due to the 
unequal expansion and contraction of different parts of the core and 
windings. 

Generally speaking one of four methods is employed for carrying 
off the excess of heat, namely, natural ventilation, oil-immersed 
self-cooling, oil-immersed water-cooling, or air-blast. 

For small transformers natural ventilation has been found sufficient, 
but for the larger types some extrancous cooling medium is necessary, 
and oil has proved most suitable for the purpose, supplemented, if 
required, by water-cooling of the oil itself. In one large installation 
now working, at a potential of 100,000 volts, in India, where the 
available water supply has a mean temperature of 75 F. it is even 
proposed to refrigerate the cooling water, and in many of the lage 
American installations the cooling is aided by placing the trans 
formers out of doors, and so exposing it to the weather. 

It is obvious, as the dissipation of the heat requires to be as neatly 
as possible co-equal with the heat generated by the flow of curent, 
that only the most suitable oils should be selected for use as cooling 
agents. And in making the selection regard should be had to the 
fact that not only does a transformer immersed in a suitable ol 
possess a good overload capacity due to the time required to heat 
up the large volume of oil surrounding it, but also that a properly 
prepared oil has insulating properties of the highest value, and thus 
incidentally serves to minimise any bad effects which may be caused 
by small defects in the solid dielectric by static discharges. 

The earliest makers of transformers realising that the heat coo 
duction between metal and oil was very much greater than between 
metal and air, naturally adopted oil as the best medium for cooling 
purposes. But unfortunately the early efforts of the manufactures 
of transformer oils to solve what is now known as the " sludiing 
problem were greatly impeded by the widely varying requirements df 
the specifications with which they were from time to time called upon 
to comply. 

Indeed, in the early stages of the industry, very little was known, 
and probably less was cared, about the properties requisite to form at 
efficient transformer oil. Chiefly to guard against fire risks an 
abnormally high flush point was then deemed to be indispensible; 
and, to ensure this, comparatively heavy, sluggish oils were chiefy 
in demand, and not infrequently even cylinder oils were used. 

It was soon recognised, however, that such oils were the cause of 
constant trouble, particularly in regard to oxidation and accumuls 
tions of tarry and other deposits resulting therefrom. Thee 
deposits materially affected the circulation of the oil by choking up 
the oilways and as they formed excellent heat insulators thet 
presence on the coils led to dangerous overheating of the windings 
Needless to say the breakdown of insulation was also frequently 
attributed to the presence of acid and, particularly, to the prs 
of moisture in the early oils. 
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Many complaints were made, and these led to a thorough in- 
vestigation of the subject by the leading transformer makers acting 
in close co-operation with the actual manufacturers of transformer 
oils. 

Taking advantage of the deductions arrived at in Dr. Michie's 
Paper on ** The Formation of Deposits in Oil-Cooled Transformers, '* 
the Stern Sonneborn Oil Co. (Ltd.), of London, have succeeded in 
producing an oil which appears to meet all present-day requirements 
of transformer users. 

As the results of experiments extending over several years, both 
in actual practice and in their laboratories, the Stern Sonneborn 
Oil Co., have ascertained that the Russian hydro-carbon oils are 
better suited for the purpose than are the American oils, as they can 
be refined on a commercial scale to a very much greater extent, a 
fact now fully recognised by all the leading chemists and engineers 
in this country and on the Continent. 

The refining process to which the oil is subjected deprives it of 

every trace of moisture and of all impurities; it is, therefore, perfectly 
neutral and the tendency to oxidise is practically nil. The oil is 
thus incapable of exerting any injurious action either on the metal 
or insulating materials of a transformer. 
P It is to be regretted that no standard test has yet been set up for 
determining the non-sludging qualities of an oil. In the absence 
of such a standard, the following physical characteristies of the Stern 
Sonneborn Oils are worth recording. 

They are free from acids and moisture, and perfectly neutral. 
They are also free from all impurities, such as sulphur compounds, 
and colourless when examined in an ordinary test tube. Their 
flash point is above 160°C, by the Pensky Marten close test, with a 
fire test of not under 190°C, while at the other extreme they remain 
fluid to a temperature of — 29°C. 

As stated, these oils are singularly free from oxidisable, or tarry 
matters likely to precipitate sludge, and to ascertain their behaviour 
in the presence of bare copper, a quantity, 100 cubic cm., of the oil, 
in which metallic copper foil of 28-559 cm. area was immersed, 
was maintained at a temperature of 150°C, for 45 hours. After a 
current of air had been passed through the oil for the time stated, 
the temperature being maintained, no appreciable separation of 
solid matter could be traced. 

A comparable, and equally favourable, result was obtained by 
passing a current of ozonised air through the oil at a temperature 
of 138°C. (280°F.) for 14 hours. The ozonised air was produced by 
an electric discharge, and was passed between copper gauze elec- 


trodes through the oil at the rate of 37-75 cubic decimeter (1-3 cubic 


ft.) per hour for 14 hours. 

For all practical purposes it is desirable to state in specifications 
dealing with the copper test for non-sludging oils, that the limit of 
solid matter separated trom the oil during the process of testing 
should not exceed, say, 0-05 per cent. when using air, or 0-07 per 
cent. when using ozonised air. "The specification should also contain 
‘detailed particulars as to the quantity, quality and shape of the 
copper employed, together with the quantity of the air and the 
exact speed, pressure, temperature and hygroscopic condition at 
which it should be passed through the oil. A specification as pro- 
posed by the writer will be published in a future article. 

We are informed that the Stern Sonneborn class of oil is now used 
extensively in many of the municipal and private electric light and 
power undertakings, and have also been specified in connection 
with most of the big railway electrification schemes in this country 
and abroad. 


STEAM TURBINE LUBRICANTS. 


Generally speaking, the oils most suitable for steam turbine 
lubrication are pure mineral oils free from acidity and soaps, and 
incapable of emulsifying when shaken with warm water, and even 
with a well-designed bearing good results can only be attained when 
Proper mechanical provision has been made for lubricating it effi- 
ciently and with a lubricant suitable for its particular purpose. 

uming that facilities are given for the oil to spread over the 
whole of the bearing surfaces, the best results are obtained by the 
use of a lubricant that will just keep the moving surfaces apart, 
under the maximum pressure to be expected, even when the turbine 
IS stationary and at the highest temperature which the bearings may 
be expected to reach, for if the oil has not sufficient body to resist the 
Pressure when the machine is at rest there will be metallic contact 
een the shaft and the bearings and abrasion will occur on 
starting, and although the oil “gets round ” the bearings after a few 
revolutions the damage will have been done. 

The more viscous a lubricant, and the stronger the adhesion 

between it and the bearings, the greater the pressure it will sustain, 


a Prin in abstract in THE ELEcTRICIAN, May 16, 1913, Vol. LXXI., 
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but a too viscous oil creates unnecessary friction, and power is wasted 
in overcoming it. 

The viscosity of the oil at 140°F. to 150°F. should therefore be 
sufficiently high to maintain a film between the journals and bearings 
when the machine is at rest, combined with good adhesive properties 
on account of the high velocity of the shaft when running. And to 
obtain the highest lubricating efficiency it is essential that the oil 
should not contain, or absorb, moisture, as, owing to leakage of 
steam, condensation water is bound to come in contact with the oil, 
which in some cases emulsifies, and this has the effect of simul. 
taneously increasing the coefficient of friction and decreasing the 
efficiency of the lubricant, which more or less rapidly becomes a soap. 

The careful selection of the crude oil from which the lubricant is 
prepared is therefore of the utmost importance, as in some of the 
American oils it is almost impossible, on account of the constituents 
of the oil, to avoid emulsification taking place on water coming in 
contact with the oil. 

It is also possible for a refined oil to be almost absolutely free from 
saponifiable products, and yet gradually to generate these at high 
temperatures when under the influence of ordinary atmospheric con- 
ditions. Such an oil is unsuitable for turbine lubrication, as the used 
oil is frequently filtered for use again, a process which cannot be 
satisfactorily accomplished with oils of this class. 

It has also been observed in some instances that oil used in a 
turbine slowly darkens. Some oils do so more quickly than others, and 
this is an indication that the oil is undergoing chemical change due 
to oxidation, and so becoming useless for its purpose. In time solid 
particles will be deposited by such an oil, and these will probably 
contain a fair percentage of saponifiable matter, although the oil 
previous to the change contained only a very small proportion of 


| such matter. These deposits may be caused by the evaporation of 


the lighter elementa in the oil or, in some instances, by electrical de- 
composition. To avoid this the oil should have a fairly high boiling 
point, and not be made up of a blend of oils having different evapora- 
tion points. 

During the course of an interesting series of tests made with 
Sternol White Russian Non-emulsifying Turbine Oil on a 1,250 kw. 
turbo-generator, for the Harrogate electricity works, close attention 
was paid to the behaviour of the lubricant, which was shown to be a 
very highly refined product entirely free from acid and other impuri- 
ties and absolutely "dry." Being thus non-oxidising the Sternol 
oil will maintain efficient lubrication in turbine bearings for a prac- 
tically indefinite length of time, and that to even at as low a tem- 
perature as — 20°F., and with a flash point of 335°F. open Marcussen 
test, its loss by evaporation does not exceed 0-4 per cent. after five 
hours’ heating to a temperature of 212°F. á 

No sign of gritting or corrosion was observable after the tests, 
which were carried out under the following conditions: Mean revs. 
per min., 3,000; steam pressure, 156 lb.; superheat, 456°F.; oil 
pressure, 40 Ib. to 50 lb. 

A '' no-load " run of 44 hours gave a mean temperature rise on the 
five bearings of only 4-2?F., while a three hours’ run with a load 
varying from 625 kw. to 1,250 kw., showed a mean increase of tem- 
perature on the five bearings of 12-8?F., the temperature of the inlet 


| oil going up from 102°F. to 118°F. during the three hours, due to an 


insufficient supply of cooling water. 
We are informed that the Sternol oils are now being used by all the 
leading turbine makers. 
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OBJECTIVE PHOTOMETRY. 


The words at the head of this article will not necessarily 
call up in the minds of our readers anything with which 
they are very definitely familiar, and may seem to suggest 
a new and puzzling phase of a question which has often 
been treated from many points of view. On the value of 
“objective photometry,” using the words in the sense in 
which they are used by Mr. W. VoEaE, whose Paper we 
give in abstract in our present issue, we are unable of our 
own knowledge to express any opinion. But at any rate 
those who have done much work at the photometer bench 
know well what a weariness of the flesh it implies, what 
pitfalls await the inexperienced operator, what troubles 
the colour of the lights may bring about, and, in short, 
what an unsatisfactory business the whole thing becomes 
under too many of the contingent cireumstances. When 
all is done that man can do, using the ordinary appliances 
with which everyone is familiar, it needs no vast stretch of 
the imagination to suppose that something much simpler, 
much less cumbersome, much less erratic, and much less 
exhausting to the human faculties could be devised to give 
the necessary results. 

Mr. VoEGE seems, indeed, to suggest that he is succeeding 
in satisfying the dreamlike vision of giving us our photo- 
metric results by merely pressing a button. The first and 
most obvious application of his method would appear to be 
that he proposes to replace the laborious work of sorting 
lamps in the factory and determining their candle-power 
by taking a single galvanometer reading. There ar, of 
course, certain details of his process which involve eye work 
in some form ; but the fatigue of long-continued work with 
the eye, with its consequent brain fag, seems to disappear. 
When his apparatus has been set up, and his instruments 
have been calibrated, the operator seems able to go ahead 
with the determination of the candle-power of the lamps, 
the whole thing being done merely by inserting the lamp m 
its socket, and taking a reading on the galvanometer. The 
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galvanometer is supposed to have been so calibrated that 
it can be provided with a scale, showing for every deviation 
of the galvanometer needle or mirror the exact candle- 
power of the lamp which is indirectly producing that devia- 
tion. The thing seems almost to be done by magic, and 
until one studies the description which the author gives, it 
sounds too good to be true. It is only fair to say that at 
present we know nothing from any independent source, 
apart from his own statements (which though doubtless 
made in perfect good faith, we feel ought to be looked at 
in the spirit of caution), of the results which have been 
obtained by his method in the hands of ordinary persons 
less familiar with its first principles than Mr. VoEGE is 
himself. He states that he finds his results to be so accu- 
rate as to be within the limits of the experimental error 
which is necessarily associated with this class of work. 

It is well known that there is a personal error, which no 
skill can obviate ; there are always certain things which 
have to be left to the judgment and skill of the operator, 
which may depend on the fact that the colour of the lights 
are not the same, or on some other factor. And it is well 
known that with careless or inexperienced human beings 
there are alwavs uncertainties about the work and the 
results. With Mr. VoEeaE's plan most of these errors and 
uncertainties seem to be reduced to such microscopical 
proportions that they may almost be said to vanish. This 
does not mean that there are no errors: the author con- 
fesses in some cases to errors of 5 per cent. ; but the only 
cases which he quotes in which the error is as great as this 
seem to refer to small lamps of 5 c.p., about which we should 
naturally expect some want of exactness. There is also 
another case in which the blue Verico lamp of 80 c.p. was 
examined, and the results showed an error of 4 per cent., 
but there is an obvious abnormality about such a lamp 
which makes it no very fair criterion. 

The colour of a light is the fundamental difficulty with 
which the author's ingenuity has had to deal. He uses 
ELSTER and GErrEv's photo-electric alkali cell, well known 
to physicists, as a kind of indicating device for measuring 
the visible radiation given out by a lamp, and for comparing 
it with that of a known standard lamp. The current which 
passes through a sensitive galvanometer under the influence 
of the cell is taken as a measure of this radiation. But the 
difficulty has been that with the cell the most sensitive part 
of the spectrum is the blue-violet portion, as might be 
expected, while the eve judges almost exclusively by the 
yellow-green part. The question was how these differences 
in sensibility were to be harmonised, and the filter method, 
as used in colour photography, seems to meet the case. At 
the outset, he used a solution of potassium bichromate in 
combination with an aqueous solution of eosin as a filter, 
which worked perfectly well, and succeeded in making the 
maximum of sensitiveness of the eye and of the cell plus 
filter occur at exactly the same point on the spectrum, with, 
of course, errors on either side of this maximum. Out of 
this plan, the use of properly prepared gelatine filters was a 
natural corollary. | 

Supposing that the claims which Mr. Voece makes for 
his method to be justified, it would seem that a great deal 
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of the laborious and fatiguing work incidental to the 
photometer room may be expected to disappear. He 
does not claim £o cover the whole field with great exactness, 
but he does assert that if the standard lamp is similar in 
character to the lamps to be examined, the results may be 
depended on to be as accurate as those now obtained by 
ordinary routine methods. "We hope this may be so, and a 
labour-saving device of this kind should then be welcomed 
by all. 


REVIEWS. 


(Copies of the undermentioned works can be had from Tug ErBcTRICIAN Offices, post 
free, on receipt of published price, adding 3d. for books published under 2s. Add 
10 per cent. for abroad or for foreign books.) 
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Die Theorie moderner Hochspann lagen. By Dr.-Ing. A. 
BucH. (Munich: R. Oldenbourg.) Pp. x+358. M.14. 


The development of high-tension work has made a new 
opening for treatises in electrical science, and though the last 
few years have seen the appearance of numerous works on 
transmission, the subject is by no means exhausted. Indeed, 
as far as the phenomena connected with high-tension proper 
are concerned, it might be said that definite knowledge of 
practical working is as yet in its infancy, compared with other 
branches of electrical engineering. The treatment of the 
theoretical side of most subjects is apt to be abstruse and in- 
volved in its early stages, and certainly the theoretical inves- 
tivation of the various transient effects connected with high- 
tension working form no exception to this rule. In the present 
work, however, the author has kept the technical side well to 
the fore, and most of the mathematics used are of a simple and 
straightforward kind. 

Naturally in a book of this character, a good deal of the 
matter belongs to the general theory of electricity and can, 
therefore, be found equally well in other places. Nevertheless, 
it is a decided advantage to have it collected and summarised 
along with parts which belong more exclusively to high-tension 
working. An idea of the ground covered by the book can best 
be gained from a rapid glance at the contents. In the first 
chapter the principles of electrostatics are made the foundation 
of the work that follows, and the main features of condensers, 
dielectrics, insulators, &c.,are brought out. Thesecond chapter 
deals with the calculation of the inductance and capacity of 
the various arrangements of overhead and underground high- 
pressure lines. In the next two chapters, overhead conductors 
and insulators, with the losses. occasioned by corona and other 
discharges, are discussed, whilst the following chapter is de- 
voted to high-tension cables, their construction, the losses in 
the dielectric and lead sheath and the permissible loading. 

In Chapter VI. the author comes to the discussion of pressure 
surges, and considers one by one the different internal and 
external causes which give rise to oscillations in the system. 
The methods followed here are largely based on Petersen's 
work. Quite appropriately, the next chapter deals with 
devices for protecting the diiferent parts of the system against 
excess pressures. This is probably the most mathematical 
part of the book, and the author makes rather a bold attempt 
to calculate the effects of using inductance and capacity, either 
separately or in series or in parallel. It is pleasant to find 
illustrative examples to assist the reader in obtaining a grasp 
of this difficult part of the subject. How far the calculations 
of transient phenomena are to be trusted, it is not easy to say 
until further means of experimental confirmation are forth- 
coming. Also with the present diversity of opinion on the 
relative merits of different protecting devices, definite infor- 
mation can scarcely be expected. The last chapter deals with 
current-limiting devices. 

Enough has been said to show that the book will be very 
useful to all who have to deal with the technical side of high- 
tension switchgear and transmission systems. There is no 
index and some of the figures are rather primitive, but the tv pe 
Is large and clear, and the volume is pleasant to read. S. P. S. 
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Handbuch der Elektrizität. Edited by Prof. Dr. L Graetz. Vol. L, 
Part 2 (Statical Electricity), 264 pp. ; Vol. IL, Part 2 (Current); 
and Vol. IV., Part 1 (Magnetism), 270 pP. (Leipzig: J. À. Barth.) 


10 M. each. 

Electricians will welcome two further instalments of this fine 
work, which is to do for the present generation what Wiede- 
mann's “ Elektrizität ” did for the last. The completion of 
Vol. I. deals with a number of things more or less connected 
with electrostaties, and of these, Schródinger's contribution 
on " Dielectricity," will be of special interest to the practical 
electrician, giving, as it does, a list (with references) of all the 
chief methods of determining dielectric constants, with special 
reference to the telephone method worked out by Nernst. The 
dependence of the specific inductive capacity upon tempera- 
ture, pressure, tension, and other factors, such as chemical 
composition, is investigated in the light of the Clausius-Mos- 
sotti formula, and Walden's good work on the dielectric con- 
stants of compounds is adequately recognised. E. von 
Schweidler contributes a masterly account of dielectric anoma- 
lies, such as hysteresis, fatigue and after-effect, which he attri- 
butes partly to ionic conduction and partly to aperiodically 
oscillating damped resonators of molecular size. Electro- 
striction and magnetostriction are dealt with by R. von Hirsch. 
W. Voigt deals with electro-optics, a subject to which he has 
already devoted a number of memoirs, and then we have 
Eduard Riecke on pyro and piezo-electricity. This is the 
first time, probably, that these subjects have been fully treated 
in a text-book, though an excellent account of them may be 
found in Poynting and Thomson’s recent volume. 

The first part of Vol IV. gives a first account of magnetism, 
written by F. Auerbach. It describes the general properties 
of magnets, the theories of magnetism and the methods of 
Magnetic measurement. As regards the theories, these are 
wisely divided into “ formal " and ** molecular ” theories. The 
latter have received a great impetus through the work of 
Langevin and Weiss, and it is encouraging to note the enthu- 
siasm with which the author greets Weiss's “ magneton,” the 
atomic magnetic moment which is the common measure of all 
the moments of magnetic substances. Its amount is put as 
1123 per gramme-atom, or 16:4 x 107?? actually. Recent dis- 
cussions have shown a way to bring this new unit into touch 
with Planck's action constant, so that we may be on the direct 
road to an important new generalisation. Among recently 
developed methods of magnetic measurements we may pick 
out the method based by du Bois upon the Kerr phenomenon 
(polarisation by reflection from the surface of magnetised iron) ; 
and, for rapidly alternating magnetisation, the method of 
Braun's tube. 

The second part of Vol. IL, just published, contains an able 
chapter on electric connection and displacement currents by 
A. Eichenwald ; another on electric osmose and allied pheno- 
mena by M. von Smoluchowski, with a suggestive side-view 
on frictional electrification; and a full account of Joulean 
heating by O. Lummer, in which the new radiation laws are 
effectively brought into action. 

More than half the work is now completed, and the re- 
mainder is promised within a year. E. E. F. 


Practical Illumination: A pocket book for engineers, contractors, 
and all interested in efficient illumination by electricity. By 
Justus Eck, M.A. (London: 8. Rentell & Co., Ltd.) Pp. 85. 
1s. net. 

This is an excellent little book, though in our opinion the 
sub-title is rather misleading. It is not a pocket book in the 
ordinary sense of the word, notwithstanding the fact that it is 
sufficiently small to be carried in the pocket easily. For, bv a 
pocket book is generally meant a work consisting of tables and 
very condensed data. The present book, however, goes very 
much further than this. 

The author starts with a short consideration of sunlight, and 
the effect of reflecting surfaces. We then come to direct 
incandescent lighting. The different effects obtainable by the 
focussing, intensive and extensive holophane shades are given 
clearly. After a paragraph on direct are lighting we come to 
indirect lighting, which is the real subject of the book. The 
nature of this method is clearly explained by means of diagrams, 


after which the author takes up the much more serious matter 
of light requirements and the planning of installations. Tt is 
here that the book will prove of greatest value, because the 
author gives a deal of tabulated data and works out a certain 
number of examples in detail. Although the problem does not 
present much difficulty when we deal with direct illumination, 
indirect methods are not so easily handled, and data of this 
kind, particularly when based on practical experience, are of 
the greatest possible value. The data here given refer to 
indirect lighting by means of inverted arc lamps, a class of 
work with which the author has been identified. We should 
like to see corresponding data for indirect lighting by means of 
incandescent lamps and also for semi-indirect lighting, but we 
suppose we must look to some other author to take up this part 
of the subject. 

After giving examples of the planning of installations, the 
author considers the cost and maintenance and gives a number 
of tables referring to this part of the subject. Here the matter 
becomes more controversial. In conclusion, the author deals 
with certain fallacies and arguments on illumination and other 
details. We can thoroughly recommend this little book asa 
most useful accessory to the larger treatises. 


ON THE CAPACITY OF RADIO-TELEGRAPHIC 
ANTENN/E.* 


BY PROF. G. W. O. HOWE, D.SC. 
(Concluded from page 864.) 


Summary.—The capacity considered in this Paper is the actual static 
capacity, and not the equivalent capacity of the antenna considered as 
part of an oscillatory circuit. When raised to a potential above or below 
that of the earth, the charge is distributed over the antenna in a way 
which is not easy to calculate, but which must be such that all parta of the 
antenna are at the same potential. If the antenna were made up of a 
great number of short pieces, placed end to end, but insulated from each 
other, it would be possible to distribute the charge uniformly, but the 
potential would then vary from point to point in a way which is easily 
calculated. If now we assume that all the separate pieces of wire are 
connected electricity will flow from points of high to points of low potential 
until the potential is everywhere the same. The assumption made in 
developing the various formuls is that this final uniform potential is 
equal to the average value of the potential when the charge was uniformly 
distributed. This is only approximately correct, but the accuracy is 
more than sufficient for all practical purposes. This method has been 
applied to antennz of all the types usually employed. 


IRREGULAR ANTENN AND THE EFFECT OF LEADING-DowN WIRES. 


The calculation of the capacity of an antenna is usually compli- 
cated by the presence of the leading-down wire or wires, which make 
the application of the simple formule and curves which we have 
developed impossible, except as a first approximation. The method 
which we have applied to antenne of regular shape can be applied, 
however, to any arrangement of overhead wires, and, although simple 
formulz of general application cannot be used, the calculation of the 
capacity in any given case can be carried out very rapidly to a high 
degree of accuracy by the aid of formule which we shall now consider. 

If the antenna under consideration be of the ordinary T type, 
with a. vertical leading-down wire at the centre, and a uniform 
distribution of charge be assumed over the whole antenna, including 
the vertical wire, then the average potential of the horizontal part 
will be the sum of four potentials due, viz., to itself, to the vertical 
wire, to its own image and to the image of the vertical wire. The 
average potential of the vertical wire will similarly be made up of 
four components. If these component potentials can be readily 
computed, the average potential over the whole antenna, and there- 
fore its capacity, can be found. 

We shall consider the various problems here involved, and shall then 
apply the method to a few actual examples to show the relative 
importance of the various items, 


POTENTIAL OF A VERTICAL WIRE DUE TO THE INDUCED CHARGE ON 
THE EARTH. 

If a wire, ABC, is uniformly charged, the potential V, at the point 

A, due to the whole charge, may be considered as the sum of the 

potentials at the same point due to the two parts AB and BC. Hence, 


* Paper read before Section G. of the British Association a& Sydney, 
N.S.W. 
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V ‘due to BC— V, due to AC-- V, dueto AB. Applying this principle 
to Fig. 21, which represents a vertical wire with its lower end near the 
earth, we see that the potential Vp at any point P due to the uniform 
distribution of unit charge per centimetre on the image, is given by 
the formula 


2(xr--À 2(. 

Vp= log, Cia 

r r 

su for the average potential over the wire due to the image we 
ave 
1 |^;  9(x4h) 2(x +a) 
V= ves 
isl (log 3 log : y. 


which, integrated out, gives 


2(a+h) / a ?a 

a, 277 () 
` h—a MER 1 a "ü "ELI 
( +) M, 


If a is small compared with A, i.e., if the lower end of the wire is 
close to the earth, we have approximately 


1 9 a\2a 
V= ] id ) 
Roe h 


] 
or V= E +A) loge 2 + 2a loe: (7) | 


or, neglecting the second term because a is very small, 
V=2log, 2— 1-38. 


Hence the average potential of a wire, the bottom end of which is 
close to the earth, due to its image—that is, due to the charges induced 


l 9?(a- )j 2h, 2a 
Vers dem ha 
(a 4- A?) 


on the earth—is 1-38 times the charge per unit length. Thisis very 
easily proved for the case in which the wire is actually touching the 
ground, i.e., when a=0, as follows. The average potential of a wire 


2l 

of length 27 due to its own charge is 2( loge - — 0-31 J, and this must 
r 

also be the average potential of one-half of the wire; but the average 


, : l 
potential of this half due toits own charge is 2 c —031), and the 
r 


2l l 
difference, viz., 2| log, zlog. -) or 2 log, 2, must be due to the charge 


s the other half. This figure falls off rapidly as the distance of the 
bes end from the earth is increased, and by working out a number 
ot examples by means of the accurate formula 


l gla t h)p 2h, 2a 
CE e log, Hat h) 
h—a (a +h)” 


it is found that, for the cases most likely to arise in practice, where 
the lower end is 3 ft. or 4 ft. from the ground, the potential due to the 


V 


A— 


Fic. 22. 


earth is approximately equal to the charge per unit length, and not 


MNA. this value. Sceing that this potential due to the earth 

onthe y case small compared with the potential due to the charge 

"is wire itself, from which it has to be subtracted, there is no need 
Very great accuracy in its determination. 


907 
OOO 


Two WIRES MEETING AT RIGHT ANGLES. 


To find the average potential of AC due to a uniformly distributed 
charge of 1 unit per centimetre of length on AB. Consider @ point 


P, on AC (Fig. 22). 


l 
Vp= sinh-! -. 
x 
Average potential from A to C 
I f" 


l 
=_ | sinh-! -dx* 
Vlr r 


l , 
= | rsinh^! Er rd . 
i x ljr 


] l l V 
.*. Av. pot.= | /'sinh-! - —rsinh*! -+/sinh-! —lsinh- - : 
4 l’ r l l 
If we put 


V length of uncharged wire 


= Mm, 


D length of charged wire 


1 1 r l | r 
Vay-=sinh-!— + sinh-!'m-— - sinh~! -— — sinh-! -> ud 
m m l r m l 


of which the last two terms are negligibly small, so that 


1 sinh-!m 
Vay = sinh"? F a 
m m 


The values of V,,. for different values of m are given in Table XIV., 


and are plotted in Fig. 23. 
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l 
Fig. 23.—AVERAGE POTENTIAL or WIRE, AC, DUE TO UNIT CHARGE 
PER CENTIMETRE ON WIRE AB. 
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Table XIV. 

m. Naso | m. Vav.. 
0:2 3:31 | 1-5 1-422 
0-4 2-625 2-0 1-20 
0-6 2-23 3-0 0-94 
0-07 2-134 4-0) 0-77 
0:8 1:957 6:0 0:58 
1-0 1754 | 
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, The variation of the potential along the uncharged wire is shown 
in Fig. 24, where the abscixs represent distance from the junction. 

To calculate the potential accurately, we should require to know 

the average potential of each vertical wire due to the charge on each 
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-1 
Fic. 24.—SINH l = POTENTIAL AT P pUE TO UNIT CHARGE 
Z  pER CENTIMETRE ON AB. 


"horizontal wire. For instance, in Fig. 25 we should have to work 
out the average potential of AC due to the charge on EF, and similarly 
for every other combination of a horizontal and a vertical wire. This 


C 
Fic. 25. 


would obviously be a laborious procedure, and is really unnecessary, 
as a close approximation to the necessary correction can be obtained 
in a simple manner as follows :— 

The distance to which the wires approach at their nearest points 
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Fic. 26.—THE CURVES GIVE THE DECREASE OF THE AVERAGE POTENTIAL 
fo ate 
or A’C DUE ro THE CHARGE ON AB WHEN A AND A’ DO Not COINCIDE. 


r . . . 
TM e where d is the distance between adjacent wires. Th 


average distance between a vertical and a horizontal wire at the 


varies for an outer wire from 0 to (n — 1)d, and for a middle wire from | 


junction is not a fixed fraction of the overall width, but depends on 
the number of wires, as follows :— 


i Table XV. 
Mean distance in terms of overall 
n. | a 
| width. 
PAR E EIE AE SAE EE | 0:5 
R EE EE tees es leo eL pd esL 0-445 
"—« m 0-416 
[; ANNE TRENT NEN 0:386 
I0 oases Seu eo up edet dnm 0-366 


If, now, we assume that all the n horizontal wires and the n vertical 
wires are bunched together into one horizontal and one vertical wire, 
not meeting at à point but separated by this mean distance, then the 
average potential of either due to the charge on the other wire will 
be a close approximation to the actual case. 

The fact that the wires do not meet will not appreciably affect the 
potential except in the neighbourhood of the “ junction.” The 
dotted curves in Fig. 24 give the potential along the vertical wire on 
the assumption that it is displaced perpendicular to the plane of the 
paper, so that its upper end is at a distance from A equal to 0-051 for 
the upper curve and 0-12/ for the lower curve. The average poten- 
tial can be found for various lengths of vertical wire by finding the 
areas enclosed between these dotted curves and the base line. This 
has been done for a number of cases, and the results are plotted in 
Fig. 20, in which the ordinates are the percentages by which the 
values obtained from Fig. 23 must be reduced. The three curves 
refer to three different ratios of the mean distance between wires 
to the length of the charged portion, this latter length being measured, 
however, on one side only of the junction, as is clearly shown in the 
figures The mean distance between the wires is found from the 
overall width by means of Table XV. 


AVERAGE POTENTIAL OVER THE WIRE AB DUE TO 4 UNIFORM 
CHARGE ON THE WIRE BC (Fig. 27). 


This problem is important in fan-shaped antenne and where the 
leading-down wires are arranged in this way. We shall calculate 


the average potential of the wire AB due to a uniformly distributed 
charge of 1 unit per centimetre on the wire BC. 
Let 


Bg cotan y, 
then = B = C08 y 
V ml 
and +S Bi y. 


For the potential at the point P on the wire AB we have 
= S 
Vp=sinh-' 3 t sinh! Ge 8) 
a 
and 


| lyfe fl—e 
Va sinh-184- -, sinh-( E yis 
a .0 A 


Se Sees 
e 
EN 
a pi 
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[n 


a’ —3 |l 
1 : ] —a a’ a da* 
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If the wires are equal in length— i.e., AB= BC, 


, 


2 a 
B=cotan y=—7— 
/ 


“= cosine y, —À 
a Y | Vican 
E c. = 3t, 25. R= 5t = DE CT. == 3 
1—a* 145! Vi¢s? 
1—a' 4l t51i—8 
a B 


and 
V,, =sinh B t sinh ' (A/ 1-- d*— 8) 4 sinh! (/1--j33—8) 4 sinh. !8 
—2 ‘sinh '8+sinh-! (1+ ,?—g)} 
=2 log. (1+ /1 + (cosec y + cotan y)?). 
This is the average potential of one wire due to a uniformly dis- 


tributed charge of 1 unit per centimetre on the other, both wires 


being of the same length. In the following table the value of V,, 
is given for various values of 8 and y; intermediate values can be 
read off the curve in Fig. 28. 


| Table XVI. (See Fig. 28.) 


y. | 8. Sinh-! 8 | Wax | d/ AD. 
0-95? 60-3 4-78 9-58 | 0-366 
1:9? 30-0 4-10 | 8:24 | — 0-366 
57? | 10-0 3-00 6-10 0-366 

11:37, i 5-0 2-31 | 4-82 0-367 
18:45? 3-0 1:32 | 3-06 i — (359 
26-55? 2-0 1:445 3:37 0-355 
45:0? 1-0 0-881 | 2-57 ' 0:303 


N p 
2 m ENS 
0 4 8 12 16 20 24 28 32 36 40 44 48 52 
Degrees. : 
Fia. 28.— AVERAGE POTENTIAL OF AB DUE TO UNIT CHARGE 
PER CENTIMETRE ON BC. 


The distance d has been calculated at which the wires would have 
to be placed parallel to cach other, so that the potential of each due 
to the charge on the other would be the same as it actually is with 
the wires at an angle. From the last column it is seen that this 
distance is always 0-36 to 0-37 of their greatest distance apart. Fan- 
shaped antennas and leading-down wires can, therefore, be treated 
as parallel wires with the value of d determined in this way. 

When y is very small sinh ` (V/148*—9g) is negligible and Vav, 
—2sinh-! B. Now, the potential atthe point on the uncharged wire 
immediately opposite the mid point of the charged wire has always 
this value, and from the table we see that for angles up to 6 deg. the 
average potential is within 2 per cent. of the potential at this point. 


Example I.—Calculation of the capacity of a single horizontal 
Wire and vertical leading-down wire at centre 


[= 200 ft. 

r= 0:048 in. 
l/r = 50,000. 

h=100 ft. 


Assume unit charge per centimetre, then 2577 — I. 
Potential of horizontal wire— 


Due to its own charge=2( log, ~031) = 20-98 (see Fig. 3) 


1-76 (see Fig. 23) 


I 


] 
Vertical Wire| note, m= ) 
» 1c l 1 ( , 100 


| l den 
i mimi —— =: — — 0-94 (see Fig. 20) 
» Its own image C 24" 900 ( 
» image of vertical wire (approx.) =— 0-63 
Total = 21-17 


Potential of vertical wire — 


Due to its own charge -= 19-58 
100 

» hori tal wire io) = 3-52 
orizontal wire (m 100 

»  itsownimage = —1]-00 

» horizontal image = —1-27 

Total = 2083 


200 x 21-17 + 100 x 20-83 


Average potential of whole antenna= 


= 21 06. 300 
Charge on whole antenna= 300 x 30-5= 9,150 units. 
. Q 91590 , TON 
Capacity = - -- 22435 electrostatic units. 


V 21-06 
= 483 micro-mfds. 
For the sake of comparison it is interesting to note that if we 
neglect the proximity of the carth— 
The capacity of 100 ft. alone — 173 
a 200 ft. , = 323 
- 300 ft. ,, =467 micro-mfds. 
Evam ple IT.—Ten parallel wires, 4 ft. apart. 1— 600 ft., 4 — 200 ft., 
r—0-048 in. Assume 10 leading-down wires at the centre of the 
antenna, converging to a point near the earth. 


d 
= 50. - =1,000. Assume 2zrz— 1. 
ra 


\ = 496 micro-mfds, 


Average potential of horizontal part— 


Due to it ims 88-2 (see Fig. 13 
ue to its own charge = 3.845 = (see Fig. 13) 
300 
» vertical part (m= ore ) (n=10) = 13^ (see Fig. 23) 
200 | 
owt ¢ =) 13-2 (see Fig. 20 
» itsownimage| =_=; =— 13 , 
B° ad 2A. 400 i, 
10 x 200 
» vertical image (^ dia J — — 6-0 (approx.) 
336 
Total = 82-7 
Average potential of vertical part — 
Due to its own charge = 84-8 
horizontal part (m=) = 40-4 
” al pi — 300 = 
» its own image =—100 
. . 10 x 600 
» horizontal image C = | =— 17-9 
336 
Totai = 973 
Hence we have 10 x 600 ft. of wire at an average potential of 82.7 
and 10 x 200 ft. A - " 97.3 
or, together, 10x 800 ft. - » m |». 86:35 
The total charge is 8,000 x 30-5 units, and the capacity is, therefore, 
8,000 x 30-5 
— ~=- ---—— = 2,826 electrostatic units. 
86-35 


= 3-14 milli-mfds. 


CORRESPONDENCE. 


———9—— 
A “ PALS” BATTALION FOR THE WAR. _ 
TO THE EDITOR OF THE ELECTRICIAN, 

SIR: At anextraordinary general meeting of the Manchester 
Engineers’ Club held to-day it was decided to forma " Pals " 
battalion for Kitchener’s army, such battalion to be recruited 
from those engaged in the works and offices of engineering 
concerns. A special committee was appointed consisting of 
Messrs. Daniel Adamson, H. T. Wilkinson, J. H. Stubbs, 
E. Simon, S. L. Pearce, G. Hughes, W. T. Anderson, E. T. 
Morland Johnson, E. L. Hill and Colonel Hollingworth. 

Every member of the club is asked to induce his friends, 
staff and emploves to Join, and to send their names as quickly 
as possible to me at the club. The particulars that should be 
given are: Name in full, age, address, married or single, if 


K 
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married number of children under 16 years of age, occupation, 
name of employer, previous training, if any, in the forces of the 
Crown. 

The committee would be much obliged if you would publish 
this in your next issue.—I am, &c., 

Manchester, Sept. 8. Epmunp L. Hitt, Hon. Sec. 


H THE UNION ELECTRIC CO. (LTD.). 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : In your issue of September 4th Mr. Justus Eck makes a 
pathetic appeal to us on behalf of the Union Electric Co. (Ltd.). 
After making some interesting autobiographical statements, he 
tells us that ` every employé of the Union Electric Co. (Ltd.) 
during the 14 years of its existence has been and is a British- 
born subject, and the same applies to the majority of the board 
of directors." So the majority of the directors of the company 
have been during the past 14 years British-born subjects ; 
and are so now. Reference to the return filed at Somerset 
House shows the following changes in the board :— 

Union ELECTRIC Co, (Ltp.) 

Directors up to 1912 :— 

Henri Garbe, of Aachen, Germany. 
Max Koerting, of Leipzig, Germany. 
Max Muller, of Aachen, Germany. 


In 1912, upon the death of Mr. Max Muller, Mr. G. A. Knap- 
ton, of Clapham, joined the board ; and m July, 1914, Mr. E. 
Marshall, of Chiswick, and Mr. H. E. Moul, of Herne Hill, were 
added to the board, presumably to strengthen it in view of the 
impending crisis, but it should be noted that they hold no 
shares in the company. | 

Now let us see in whose interest this British company is 
carried on. Here is the latest return of shareholders :— 


UxroN Evectric Co. (LTD.) 
Shareholders at July, 1914 :— 


O. Baerwinkel, of Munich ...........cccccccecceeceeeenes 1 share 
H. Garbe, of of Aachen | ............... —— L 
Max Koerting, of Leipzig. ............. eee l ,, 
Exors. of Max Muller, Aachen........................ : ty 
Victoria Garbe, of Aachen .............. eese. PA I 
Frances Eck, of Chiswick...........ccccecceecueeseseees Ll 
L. Reincke, of London .................... eee 106 shares. 
Sarah Bolling, of Copenhagen ............... Sige sates 167 ,, 
Justus Eck, of Chiswick ................. eee 5023- =; 
Koerting & Mathiesen, of Leipzig............... esee 7,804 ,, 
Deutsche Electrische Werke, of Aachen ............ 15,005 ,, 


24,250 shares, | 


| With these figures before us are we to believe that the com- 

any is run in the interest of the British shareholders, who 
hold 669 shares against 23,414 held in Germany ? And those 
three apparently British-born directors who do not hold any 
shares ; what has Mr. Eck to tell us about them * 

There is more than one way of explaming how essentially 
British we are. Mr. Eck has chosen one ; a German baker in 
Islington chose another when a few days after the declaration 
of war he wrote across the front of his premises :— 


“ This is an engelische shopp.” 


Doubtless your readers will prefer the method of the Islington 


baker. It has the merit of simplicity and hides nothing.— 
Jam, &c., . 
London, Sept. 8. SYDNEY EVERSHED, 
| DES nw 
B. s RADIO TIME SIGNALS. 


TO THE EDITOR OF THE ELECTRICIAN, 


Sig : Some little time ago there was an attempt to persuade 
the clockmaking trade to purchase cheap wireless receiving 
apparatus, the ostensible reason being the advantage of 
obtaining a time signal without paying for it. | 

At that time we took no part m this movement, and to 
all clockmakers who wrote to us for information we replied 
pointing out that the wisest and safest way of obtaining correct 
time is to subscribe to the British Post Office official mean time 
distributing system. The annual fees are small and the 


a - 
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service is reliable. Those firms who followed our advice are 
to-day enjoying just a3 regular a service of time as they were 
before the War, whilst those who invested in wireless sets have 
had to dismantle their apparatus ; and, in the opinion of many 
serious thinking people, it is very doubtful whether the Govern- 
ment will ever again permit irresponsible private individuals 
to possess apparatus so capable of being put to wrong purposes 
as wireless transmitting or receiving mechanisms. 

It is, however, perhaps possible that the War itself has put 
an end to much of the sale of the cheap forms of wireless appa- 
ratus by the simple fact that importations from Germany are 
now ended !—We are, &c., — l 

For THE SILENT ELECTRIC CLock Co., Lin., 

London, Sept. 7. H. T. W. BowELL, Managing Director. 

[We think this view is rather too sweeping. The Post Offre 
service has been available for many years. If it met all the 


needs, why had it not been already adopted by those who 
desired the radio service ?—Ep. E.] 


RADIOTELEGRAPHIC INVESTIGATIONS.* 


The past year has been occupied mainly by the designing, printing 
and distribution of books of forms for recording observations, by the 
enrolment of observers, and by the preliminary work in connection 
with the observations to be made during the forthcoming solar eclips. 


Collection of Ordinary Daily Statistics.—We have obtained the 
cordial support of many Government departments of the British 
Empire and of other countries. In the British Empire the Navy ha; 
taken forms sufficient to distribute to about 120 ships. The Post 
Office has sent forms to nine stations. The Government of Canada 
have undertaken to get statistics from four stations on the Pacitic 
Coast. The South African Government have authorised the col- 
lection of statistics at Cape Town and Durban. The Australia 
Government have brought cight stations into the scheme, an] 
the New Zealand Government and the Indian Government eah 
several stations. The Colonial Office has kindly circularised other 
of the Colonies, and of these the following have already replied fav- 
ourably, and have had supplies of forms despatched to them :— 


Falkland Islands. Zanzibar. British Guiana. 
Bahamas. Somaliland. Jamaica. 
Trinidad. Fij. Sierra Leone, 
Ceylon. Gold Coast. 


The Government of Norway have agreed to have statistics eil 
lected at four stations; the United States Government at five; in 
Germany the Telegraphs Versuchsamt is making observations at 
Berlin, and there are some Russian Government stations likely to 
co-operate. The following companies are taking a prominent pit 
in the collection of statistics: The Marconi International Mann 
Communication Co. (Ltd.) have already 23 ships at work; the 
Marconi Company of Canada have 13 stations at work on the Eat 
Coast of Canada, in Newfoundland and on the Great Lakes; the 
American Marconi Company have put 15 land stations (between 
Alaska and the Gulf of Mexico) to work, and several ships: tv 
Federal Wireless Co. of America have started observations at their 
San Francisco station; the Gesellschaft für drahtlose Telegrajaw 
will put a considerable number of stations to work a3 soon a: form: 
have been translated, and they have the intention of establishing 
small prize scheme amongst their operators for the best senes s 
observations. At the Slough station the Anglo-French Wireless Co. 
started observations which will be continued by the Galletti Compas 
while the English Marconi Company are doing the like at Chelmsfonl. 

With regard to Russia, the language difficulty was likely to pro 
formidable, but the Editor of the Russian “ Journal of Wireless 
Telegra phy " has arranged that the forms be translated ints Rusai 
end that the collection of statistics be urged upon rea:lers of ht 
Journal, The Société Russe de Télégraphes et Téléphones 32° n 
heve agreed that the forms, when translated, shall be used at * 
number of the stations under the control of the company in deam 

Among private experimenters of note we have obtained tX 

* Interim report of the Committee of the British Association. m 
sisting of Sir Oliver Lodge (Chairman), Dr. W. H. Eccles e 
Mr. Sidney G. Brown, Dr. C. Chree, Prof. A. S. Eddington, Dr. EP 
Murray, Profs. J. A. Fleming, G. W. O. Howe, and H. M. Macdona © 
H. Norman, Capt. H. R. Sankey, Prof. A. Schuster, Dr. W. N. Shaw, 


Prof. X. P. Thompson. 
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support of several gentlemen abroad, who will doubtless have to be 
mentioned in subsequent reports. ‘There are also a number of Pro- 
fessors in the British Isles and in the Colonies helping, and about 61 
amateurs. Of these there are 36 in England, two in Scotland, six 
in Ireland, and one in Wlaes. A considerable number of completed 
forms have already come to hand, and a start has been made on the 
analysis. 

The report then deals with the observations which were to have 
been made at the time of the Eclipse on the 21st inst., but which 
were rendered abortive by the war. 

The Relations between this Committee and the International Com- 
mission of Brussels.—As a member of the British Section of the 
International Commission, the Secretary was made a delegate to the 
recent Conference in Brussels, and there suggested that it might be 
to the advantage of both organisations, especially when requesting 
essistance from Government Departments or companies, or even 
private experimenters, that a public announcement should be made 
showing that the aims of the two bodies are different, that there is 
room for both, that there is little danger of any Government or 
company or private experimenter being asked to do the same thing 
twice, or to favour one to the detriment of the other ; and that if on 
any occasion there were overlapping, then the two organisations 
should endeavour to co-operate. The International Commission 
therefore drew up and passed the following resolution :— 

La Commission Internationale de T.S.F.S., ayant pris connais- 
sance du but des travaux du “Committee for Radiotelegraphie 
Investigation of the British Association,” estime que les travaux des 
deux organisations ont des objets différents. 

La Commission Internationale de T.S.E.S. se propose, en effet, de 
faire des recherches qui portent principalement sur les mesures 
quantitatives se rapportant à l'émission, à la propagation et à la 
réception des ondes électriques. 

L'Association Britannique a décidé, de son côté, de recueillir, de 
classer et de commenter les résultats des observations susceptibles 
de faire ressortir les relations entre les phénoméaes géophysiques ct 
la propagation des ondes électriques, Il entre également dans ses 
vues de dresser la statistique et de faire l'étude. des. phénomènes 
anormaux et des perturbations atmosphériques. 

En conséquence, si les champs d'activité des deux organisations 
viennent à avoir des points eommuns, la Commission Internationale 
de T.S.F.S. engage ses adhérents à prêter eventuellement le concours 
le plus complet à la * British Association." 

Ata meeting of the British Association Committee on May 8, 1914, 
the following resolution was adopted :— 

That the Radiotelegraphic Investigation Committee of the British 
Association for the Advancement of Science take cognisance of the 
resolution adopted by the Commission Internationale de Télégra phie 
sans Fil Scientifique at the recent conference in. Brussels, and desire 
to affirm that they find themselves in full accord with the detinitions, 
as expressed in the resolution, of the differences between the aims 
end methods of the researches promoted by the two organisations ; 
while, in regard to those researches in which the two bodies both take 
an active interest, this Committee warmly welcome and value highly 
the offer of co-operation, and gladly undertake to give all assistance 
in their power. 

The Committee has expended up to the present in office ex penses 
printing and distribution of forms, the sum of £144. 


EDUCATIONAL NOTES. 


University of London, King's College.—At this college complete 
courses of study, extending over either three or four years, are 
arranged in civil, mechanical and electrical engineering for the engi- 
neering degrees of the University of London and the diploma and 
certificate of the college. "The new session begins on Sept. 30. 

The four years! course provides opportunities for practical training in 
Works. Considerable additions have lately been made to the engineering 
department, and there are five well-equipped engineering laboratories. 
An advertisement contains a list of names of the heads of departments. 
Special courses of advanced lectures have been arranged on advanced 
railway engineering; modern explosion engines used in automobile and 
air-craft; electrical engineering, with reference to its commercial aspect ; 
the design of aeroplanes; central station practice in its relation to 
legislative enactments ; irrigation; and factory administration and 
accounts. Full information from the Dean or the Secretary, Rings 
College, Strand, London, W.C. 


University of London, University College.—Complete courses of 
study in mechanical, electrical, civil and municipal engineering are 
provided by the Faculty of Engineering, and are arranged to extend 
over three years. Students who desire to enter the Faculty of Engi- 
neering with a view to taking a full degree or diploma course must 


have passed the matriculation examination or some other examina- 
tion accepted in its stead. There are also special courses for students 
who have already undergone partial training elsewhere, and there 
are good facilities for post-graduate research work. Intending 
students should communicate with the Provost as soon as possible, 
and in any case not later than Sept. 15. Particulars from the 
Secretary, Mr. Walter W. Seton, M.A., Gower-street, W.C. 


A course of twelve lectures on the theory and practice of radio- 
telegraphy will be delivered at this college by; Prof. J. A. Fleming, 
M.A., D.Sc., F.R.S., the University Professor of Electrical Engineer- 
inz, on Wednesdays at 5 p.m., bezinning October 28. 

‘The course will be in two parts, six lectures before Christmas and six 
between Christmas and Easter. It is open to both members and none 
members of the university. It is intended for telegraphic engineers and 
electrical students who have alrcady some elementary knowledge of the 
subject, and it will presume an elementary acquaintance with the differene 
tial calculus, and with the properties of vector quantities. The object of 
the course is to impart à more advanced knowledge of the theory and 
practice of wireless telegraphy in its modern form. University College is 
provided with an antenna and P. M.G. licence for its use. The course will 
be illustrated by numerous slides, experiments, demonstrations and dia- 
grams ; also by printed notes of formule and various data. Fee for each 
part (which may be taken separately) £1. lls. 6d. Applications for tickets 
of admission and syllabus of the course to the secretary (Mr. Walter W. 
Seton), Gower-street, W.C. 

University of Sheffield.—In the Faculty of Applied Science, which 
comprises the department of engineering, metallurgy and coal 
mining, there are complete courses of instruetion extending over 
three years. These courses prepare for the Degree of Bachelor of 
Enginecring (B.Eng.) or the Degree of Bachelor of Metallurgy 
(B.Met.) of the University. The technical laboratory courses com- 
mence on Sept. 21 and the lecture courses on Oct. 7. Prospectus, 
giving further partieulars with details, may be obtained from the 
Registrar, Mr. W. M. Gibbons. 


University of Edinburgh.— The next Session opens on October 13th. 
There are complete courses in civil, mechanical and electrical engi- 
neering, qualifying for the degree of B.Sc. in Engineering, and extend- 
ing over three years. Particulars of the entrance examination, 
scholarships, fees, &c., from the Matriculation Office. 


Heriot-Watt College, Edinburgh.—At this College theoretical and 
practical training is provided for mechanical, electrical and mining 
engineers, technical chemists, brewers and distillers. There are 
complete courses of instruction extending over four years for students 
studying for the Fellowship of the Institute of Chemistry. An 
entrance bursary of £25 per annum is offered for competition on 
Sept. 29. Further particulars from the clerk, Mr. Peter Macnaughton, 
S.S.C., Heriot Trust Offices, 20, York-place, Edinburgh. 


Armstrong College, University of Durham.—At this College there 
are full courses of instruction in mechanical, marine, civil and elec- 
trical engineering, naval architecture, mining, metallurgy, pure 
science, arts and commerce, &c. There are good facilities for ex- 
perimental and research work. The new session commences on 
Sept. 28. Full particulars may be obtained from the secretary, 
Mr. F. H. Pruen, M.A., Armstrong College, Newcastle-on-Tyne. 


Manchester School of Technology.— The session 1914-15 will open 
on October 6th. The courses in mechanical, electrical and sanitary 
engineering, the chemical and textile industries, &c., lead to the 
Manchester University degree in the faculty of technology. Prof. 
Miles Walker is head of the electrical engineering. department of 
the school. Electrical engineering as a profession still offers, not- 
withstanding the large number of graduates turned out by engineer- 
ing colleges, excellent openings to voung men who have the right kind 
of ability and training. 

On the practical side the manufacturer values an apprentice who can 
take his place at once on “ dynamo test " and carn money without making 
mistakes about '' the constant of the instrument." On the theoretical 
side, he values the young designer who not only can apply his mathematics 
to the problem in hand and get à correct result, but who has a knowledge 
of shop processes and costs and the importance of standardization. The 
Manchester School of Technology is well qualified to turn out the right 
kind of men ; it is situated in the heart of the manufacturing district, and 
is in close touch with the electrical firms of its neighbourhood. Members 
of the staff of these firms take part in the teaching, lectures being given 
in such general subjects as " Works Management," '' Costing,” &c., or in 
more specialised subjects such as “ The Calculation of Electric Winding 
Engines," ‘' Switchgear,” &c. During the summer months these firms 
take the students for a vacation course, and are enabled to judge of their 
quality before they enrol them for a two years’ apprenticeship course 
after the conclusion of their college work. 


Royal Technical College, Glasgow.—The session 1914-15 begins on 
Sept. 23. The diploma of the college is granted in the departments 
of civil, mechanical and electrical engineering, mining, naval archi- 
tecture, chemistry, metallurgy, building and textile manufacture. 
The diploma course extends over three or four sessions. 

The calendar for 1914- 15, which has recently been published, gives full 
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particulars of the courses of instruction, fe2s, szholarships aad prizes, 
examinations, &c. The courses of study for electrical and mechanical 
engineers are almost identical and are designed to give a sound training 
in the ground principles of engineering and their application to practical 
problems. The calendar is published at 1s, 4d. post free. 

+ City and Guilds Technica} College, Finsbury.— There are full day 
courses of instruction in mechanical, civil and electrical engineering 
and industrial and technical chemistry at this College. The training 
is adapted to the needs of various students, including (a) pupils from 
secondary schools above 15 who desire to receive a practical and 
scientific training bearing upon their future profession or industry, 
and (b) young men who, having previously served a pupilage or 
apprenticeship in works, desire a more systematic training in 
ong neering and classical science. There are well-equipped laborator.es 
and workshops, and good facilities are given for practical work. The 
entrance examination will be held on 22nd inst. Particulars from 
the Registrar of the College, Leonard-strect, Finsbury, London, E.C. 


Northampton Polytechnic Institute, St. John-street, London, E.C.— 
In the Engineering Day College at this Institute full-day courses in 
the theory and practice of civil, mechanical and electrical engincering ` 
will commence on Sept. 28th. . 

The civil and mechanical engineering courses include specialisation in 
automobile and aeronautical engineering and those in electrical engineer- 
ing include specialisation in radiotelegraphy. Entrance examination 
on Sept. 23 and 24. The courses, which extend over four years and | 
include periods in workshops, prepare for the degree of B.Sc. in Engi- 
neering of the University of London. Three entrance scholarships of 
the valu2 of £52 each will be offered for competition in September. 

Full and part time courses in technical optics are also given in specially 
equipped laboratories and lecture rooms. An Aitchison scholarship 
(value £30) will be offered at the entrance examination. Particulars as 
to fess, &c., can be obtained at the Institute. 

Borough Polytechnic Institute.— The 1914-15 session commences 
on Sept. 21. The head of the department of electrotechnics is Dr. 
John Henderson, D.Se.,, F.R.S.E., and the courses of instruction 
extend over four years. There are good facilities for practical work 
and there are special classes in electric wiremen's work and in eles- 
trical construction and workshop drawing. Particulars may be 
obtained from the principal, Mr. C. T. Millis. 

West Ham Municipal Technical Institute. 
are full day and evening courses in electrical engineering, and they 
prepare for the B.Sc. degree of the London University and for the 
City and Guilds technological examinations in electrical engineering, 
teleyraphy, telephony and wireman’s work. ‘There is 
shortened two-year day course, and part-time day classes in electrical 
envineering (one or two evenings a week) are being arranged, with 
the co-operation of local engineering employers. 
the Principal of the Municipal Technical Institute, West Ham, E. 

University Correspondence College.—Of the various corresvon- 
dence colleges and institutions, the University Correspondence 


College, of Burlington House, Cambridge and London, has probably . 


the highest rank, and it is certainly one of the best organised 
and best staffed institutions of the kind. 

The College, which makes a speciality of preparing candidates for the 
various examinations of the University of London, has a large and well- 
qualified staff of tutors. The last (June) issue of the Matriculation 
Directory contains full particulars of the various courses of instruction 
of the College, with some sound advice as to the most suitable books to 
be read, a list of the questions set at the June matriculation examina- 
tion, &c. 


PATENT RECORD. 


——————— 


SPECIFICATION8 PUBLISHED. 


‘ne abstract from some of the specifications recently published have been 

NU MEET MM ELLIS & Pryor, Chartered Patent Agents, 
:ry-lane, London, W.C. , 

B rg du ppd order fom he dale on which He application vas edged 

al the Potent Office the former is given in brackets after the title. 


1913 SPECIFICATIONS. 


16.040 Berry. Supply of electricity fcr heating. lighting and cther purpcses. (Cognate 


application 26.494 433 cbe e 
TARIE, "Train electric control sys : : M 
ion Be Maunnick, Automatic signallins; and alarm systems for railways and the like. 
18.170 CuntirFe & CUNLIFFE. Cables for the transmision cf eicztric enerey. 

"re indicaterz er alarms 

sti. Fire indiciters or alarms. l | "te | 
Mes Mc & Entwistle. Transformers ter high-tre quency currents, 

"The primary of a trancformer for high-frequency currents cenziztine of à split 
ring er he'ix huilt up of insulated conductors which pass from Cad to end of the split 
rine er he'ix and in so doing are twisted around it. 

8,7c5 FESSENDEt, 
18,7 aad cther purposes. (291 D | : 
19966 THOMPSON. (Soc. Anon. des T4légraphes Edcuard Belin.) Method and apparatus 
fcr the transmission of messages or desizns such as photographs, cliches, and the 
like. 


21036 CELL. Tele»raphic receiving apparatus. 


ctric joint and apparatus therefor 

EAVER & CLAREMONT. Electri : : l | 
2 a FCR & AnooLb. Automatic safety shunting devices for electric arc lamps, 
2.04 Lucas. Porous ontainers cr diaphragms for voltaic cells, 

“4.594 Hout & SMITH. Electric switches or circuit-breake:s, 


25.816 Wape. 
26.252 C. F. CasELL & Co. & ABRAHAM. Apparatus fcr perfcrating strips in dct and 


28.075 Youns. 


14,119 Dinin. 


At this Institute there - 


also a. 


Particulars from | 


Oscillatery e'ectrodynamic apparatus for subinatine zignalling . 


; 
25.219 MecHAN & Sons, Lro.. & WiLwviNsoN. Mechanical telezraphs, particularly 


adapted for use in connection with coal mines and the like. 
(Heyman.) Apparatus for converting alternating into direct current. 


dash codes or the like. 


27,182 British THoMsos-HousroN Co. & Wepmore. Electric switches, fuses and tis 


like. 


An electric cil switch or circuit rupturing device having above the cil an air spice 
provided with heat-absorbing material such as copper gauze arranged so as to preset 
the propagation of flame. 


Electric fuze holders. 


1914 SPECIFICATIONS. 


66 BawriELD. Electrical apparatus fcr imparting intermitteat motion at pre 
determined intervals. 
(31 1714.) 


2,628 CAMPBELL. Spark plugs. 
3,699 Western ErEcTRIC Co. (Woodward, acting for Western Electric Co.) Ele:t:o 


maenetic relays. 

An electromagnetic relay in which an energising ccil is wound upon a flat core 

punched frem a sheet of magnetic material and in which an armature co-opecats: 

with contact springs to cause circuit changes, and that the said core ccmprics. à 

shank having a cross-piece at right-argles thereto, the magnetising coil being «cus? 

on the shank and said crcss-piece serving as a means for securing the core tc asup;crt 
Electric accumulators. 


nd 


APPLICATIONS FOR PATENTS 
Norg.—T he undermentioned Applications (except those marked +) are nol open to 
public inspection until after acceptance of Complete Specifications, Those marked * art 
open to inspection 12 months after the date attached to them, if they have nct been published 
previously in the ordinary course. Names within parenthesis ave those of communicators 
of inventions. When complete Specification accompanies application an asterisk is affixed, 
July 28, 1914. 


17,833 Contact apparatus particularly for telephone systems. (911), 


17,872 
17,824 


BRINKMANN. 
Germanv.)* 

Soc. Marius Latour Er Cte. Construction of hizh-frequeacy alternabr:. 
(Divided application on 26.931 13. 27/11/12. Belgium )* s . 


B.T.-H. Co. & Hastinus. Electric motor control. 


July 29, 1914. 
Dixon. Electric furnaces. 

ORLING & ORLING'S TELEGRAPH INSTRUMaNTS Seno. 
Hearuin. Insulated lamp helder for electric lamp. 
SHEPHERD. Visible padi dic toe 


WEAVING, SMITH & Ferranti Lto. Electric heaters.” 


SIEMENS SCHUCKERTWBRKE G.M.B.H. Starting switches or controllers for dynamo 
electric machinery. (29 7713, Germany.)* 


17.999 
17,920 
17.924 
17.939 
17.945 
17,949 


Telezrapn circuits. 


17,973 ALEXANDER. Signalling in mines. 
17,926 BERAUD. Electric time switches. (Addition to 945,14.)* l 
17,988 NorBALLE & Lawson. Multiplecontact elestciz 5witznes. (Divided appliz:tiza 


on 23,127,13. Oct. 13.) 
July 32, 1314. 


18.009 BoucHARDON. Sender for Hertzian waves with polyphase generators. (18.13 
Germany.)* 
18.011 Gasner & PARKER. Electrical equipment cf motor cars. 


18,023 SzuwARz. Enriching or activating liquids or gases with radium emanation 
(30, 7,13, Austria.)* 

18,025 Gruner. Generating ozone and apparatus for sterilising water by means of czort. 
(9/9/13, France.)* 

18.033 BuiEssiNu. Telephone systems. (31.7.13, U.S)’ 

18,042 Kienzle., Electrically-drivea machine tools having several tools (1/813, 
Germany.)* 

18.043 Harry W. Cox & Co. & Donnitiorne. X-ray apparatus. 

18.051 REgcotiNr Utilising the eaercev of the sea wave; as motive power.* l 

18,062 Worrr. (George Basil Fielding, Brazil.) Railway siznalline apparatus. (Ade 
tion to 5,321,14.)* 

18.064 LaNcHESTER. Telephone and like apparatus, 

18.076 BETULANOER. Selecting devices for automatic or semi-automatic telepoce 
systems. (1/8,13, Sweden.)* 


July 31. 1914. 

18,032 Cores. Electric accumulators or secondary batteries. 

18.106 Sumser. Electric current graduating devices or resistanc23.° 

18,123 SIEMENS-SCHUCKERTWERKE G.m.B.H. Signalling arrangements 
projectors or searchlights, (31/7/13, Germany.)* 

18.143 RaiLING & Taytor. Electrical conduit systems. 

18,149 GREINACHER. Incandescent lamps. (5 8:13. Switzerland,)® —" 

18,154 BETULANDER. Selecting devices for automatic or semi-automatic telepct 
systems. (Addition to 18,076 /14.)* 

18.158 Mirus. Converting the force of the tides into motive rower.* m 

18,168 Scott. Conical disks for names and addresses to af£x to the mouthpiece à 4 
telephone receiver. f 


for use wil 


August 1, 1914. Hise 
18,184 LANcasui*E Dynamo & Motor Co. & Hargreaves. Switchgear for con tora 
the motor which operates the feed screw of electrically-operated reciprossag 
tools. | "v 
18.202 Stir W. G. Armstrouc, WHitwortH & Co. & WaAnDINGHAM. Step-by t: 
mechanism suitable for starting electric motors. 
18,208 MARcONI’'S WIRELESS TELEGRAPH Co. & ICHINO. 
finders. P 
18.238 Owen. Fittings and accessories for electric and other lamps and illuminat: 
devices. m 
18,239 SIEMENS & HALSKE AKT.-GEs. Telephone installations. (4:8 13. Germ T are 
18.242 Musso. Transmission of electrical impulses over circuits of hizs electro-te^ 
capacity. (Addition to 17.246/14.)* u e 
18.243 Musso. Transmission of electric impulses. (Addition to 17,245.14) 
18.244 KsoKxavetz. Storage battery plates.* 
18,245 Weaving & Ferranti LTD. Thermostats.* 


Aueust 7, 1914. «1 
18.258 THompson. (Aktiebolaget Ljungstroms Angturbin, Sweden.) Rotary fe 
magnets. * 
18.261 JouNs. Motor starting rheostat.* 
18.276 RaiLiNG & Krause. Electric fuses or cut-outs. PE 
18.277 Myers & Myers. Means for connecting electrical conduits to w dn 
18,280 Gauore & WitkiNsON. Apparatus for detecting the presence 2 Tt. mr 
other gases in connection with the uce of the electric lamp or M H 
18.281 Juntin. Ventilation of alternating-current dynamo-electric machine. 
18.2860 BLAKENEY. Multiple electric needle-holder for epilation purposes. ae 
18.290 BroxaM. (Telepantograph-Ges. m.b.H., Germany.) Writing or copy 
graph system.* 
18.302 Correy. Electric hoistine apparatus. i 
18.303 WrioHT, LancrorD & Weiss. Railway cignalling apparatu. 
. tralia.)* l , l anre i 
13,324 NavLor & NavtoRoRAPH Limiten. Selectively controlling er crm nd 


Wireless telezraph dire 


(70H. A 


grammic or other groups of luminous or non-luminous enen 
T AR e ros i i 

1 ESTWOOD. ighting electric lamps. : l , as 
15325 CAMPLING & MASON lenition devices for internal-combustion EH iA 
18,353 Sıemens Bros. Dynamo Works & ScHUPF. Starters for elect: 

dition to 5,514/14.)* 
18.368 B.T-H. Co. (G.E. Co., U.S.) . 
13,9923 ALLGEMEINE ELEKTRICHLATO-GEY. 

many.)* 


Electric relays. 


ie ^n^. 3 13. Ce 
Incandescent electric lamps (L3. 
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WANTED, A TRADE MUSEUM. 


We make no apology for again taking up a subject with 
which every business man in every industry in this country 
is or should be seriously concerning himself at this time. We 
refer to what has been described as “ capturing German 
trade." Let us say at the outset of these remarks that we 
deplore the elements of racial hate and suspicion which 
certain daily papers are endeavouring to introduce into 
what is really a trade war. This atmosphere bids fair to 
spread until it will completely shut off any sane outlook 
upon the true state of affairs. A public which has so 
implicitly trusted the Government in the conduct of every 
diplomatic naval and military detail of this conflict is now 
being encouraged to believe that the authorities are indif- 
ferent to, or even desirous of, placing the profits of trade and 
manufacture in this country in the enemies’ coffers during 
the period of the war. It is something of presumption 
on their part that these newspapers should suppose their 
readers are filled with this kind of vindictive patriotism. 
We incline to the view that, speaking generally, the 
English temperament is left comparatively cold by such 
ravings. In any case, whatever campaign of reprisals may 
be started, it is bound to fail for lack of British leadership, 
for the simple reason that the true native of these islands 
was never over fond of spitting in the face of a man whose 
hands are tied behind his back. Even some trade journals 
have been caught up in this horrid whirlwind, and we read 
with shame in certain of our contemporaries matter to which 
their columns should never have been opened. We» think 
that the Government may be tiustcd to deal with the 
matter and prepare such revised legislation as may be 
deemed necessary to correct at the end of the war any 
Injustices which the present state of affairs may impose 
upon us. | 

In the midst of all the jangle of foreign sounding names 
and lists of German shareholders we are reminded of a con- 
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versation we had recently with Mr. E. W. Curtis, of the 
Genéral Vehicle Co., regarding a typically American institu- 
tion which seems to us to have a peculiar significance at 
this moment. We refer to the Philadelphia Commercial 
Museum. This establishment was initiated by the Penn- 
sylvania Railroad Co. with the idea of stimulating the manu- 
factures of the United States to meet German competition 
in the Argentine. We understand that this organisation is 
mainly responsible fur a collection of exhibits consisting of 
German manufactured articles which are principally sold in 
the Argentine and other foreign countries with which the 
United States is called upon to compete, The museum has 
been of great assistance to American makers in ascertaining 
exactly what their competitors were doing, and its doors 
are open to all and sundry who may care to enter them. 
For a small subscription of some £10 a year full printed 
particulars issued at regular intervals of new exhibits can be 
supplied for the specific guidance of interested manufac- 
turers. Not the least instructive of the exhibits are those 
showing the methods of German manufacturers.in packing 
goods for export in crates and cases, which are in the main 
lighter but equally as strong as those used by other countries. 
Now, the electrical industry in this country has some food 
for reflection in this unique museum, for such it undoub- 
tedly is. There should not be insuperable difficulties in 
setting up such an institution and placing its contents at the 
disposal of those active members of the industry who are 
seriously out to capture German trade. Could the proposal 
be acted upon by the Chamber of Commerce, initial financial 
difficulty might be overcome, and in an international trade 
museum there might be a full and representative electrical 
and allied sections which would answer the purpose in view. 
We venture to think there is something more tangible in a 
proposal of this kind than the compilation and indexing 
reference list of Continental shareholders in concerns trading 
and manufacturing in this country. 


Growth of Railways.—Some interesting figures relating to 
the total length of railways in different continents were given 
recently in the’ Engineer." The mileage of railways in Kurope 
increased from 206,987 in 1910 to 212,651 in 1912, in America 
from 326,357 to 343,643, in Asia from 63,188 to 66,534, in 
Africa from 22,850 to 26,491, in Australasia from 19,229 to 
21,678, and in the world from 638,611 to 670,997. Of the 
212,651 miles in Europe at the end of 1912, 98,952 were pri- 
vately owned, 321,406 out of the 343,643 in America, 22,694 
out of the 66,534 in Asia, 10,656 out of the 26.491 in Africa. 
2.108 out of the 21,678 in Australasia, and 456,416 out of the 
670,997 in the world. 
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CURRENT TRADE LITERATURE. 


(Special reference is made to a number of new lists in the Art Supplement 
pages of this Section.] 

Mazpa Snow Carp.—In response to the wave of patriotic feeling 
which is sweeping over the country just now, the British Thomson- 
Houston Co. has issued 
an attractive show card, 
the chief feature of which 
is a Union Jack raised to 
show a Mazda lamp. The 
colouring is very effective, 
and we hear that there is 
a great demand for the 
card. Enthusiasts should 
apply to the Mazda House, 
Upper Thames - street, 
London, E.C. 


HaxNp Lampes.—A leaflet 
reaches us from Simplex 
Conduits dealing with 
their new Home Office 
pattern hand Jamps. The 
design is such that the 
| wire guard and the brass 
clamping ring cannot become charged. The holder and lamp cal 
are both surrounded with a protecting sheath of insulating mate- 
rial, so there is no need to earth the lamp. The flex is gripped at 
both the top and bottom of the wooden handle. The illustrations 
&how two patterns of the lamp. 


LEGAL INTELLIGENCE. 


ee 


The Arc Lamp Carbons Dispute.—Mr. Justice Sankey had again 
before him on Wednesday the action by the Beck Engineering Co. (Ltd.) 
and Another v. the Foster Engineering Co. (Ltd.) and Another, and, after 
hearing further arguments (by Sir F. Lowe for plaintiffs and Mr. Colefax, 
K.C., for defendants), his Lordship decided that plaintiffs were entitled 
to have & receiver appointed, and he accordingly appointed a chartered 
accountant to be receiver and manager of the carbons until trial or 
further order. 


BUSINESS NOTICES. 


The General Vehicle Co. (Ltd.) has removed to Imperial House, 
Kingsway, London, S.W. Telephone: Regent 5977. 

We are informed that Mr. W. N. Scott will shortly be severing his 
connection with the Reason Mfg. Co. as secretary and accountant, 
positions he has held for the past seven years. 

The Sun Electrical Co. (Ltd.) asks us to announce that the com- 
pany has since its formation been entirely run by English capital, 
with an English board of directors, under English management and 
with a British staff. 

From the commencement no foreigner has ever held any position in 
the company, and the whole of its own specialties, without exception, 
have been exclusively British throughout, and so have the greater pro. 
portion of its factored goods, The proportion of foreign goods listed in 
its catalogues has always been remarkably small, as it has always been the 
policy of the company to deal with British firms wherever possible, In 
future only British goods will be listed. 

The Varley Magnet Co. asks us to announce that a report spread 
bv a German rival that the company is dependent upon Germany 
for the supply of raw materials is untrue. ‘The company uses British 
raw materials, its new factory is equipped with the most modern 
winding plant and its directors and capital are British. 


Electric Power Plant for Sale.—O wing to the abandonment of an 
electric power scheme some materials, including 650 galvanised steel 
transmission poles, 3,600 high-voltage insulators, two 400 Hp. 
Pelton wheels and two 250 kw. three-phase generators, a 10-ton 
travelling crane, &c., are advertised for sale. 

Messrs. Thomas Tilling (Ltd.), High-street, Peckham, S.E., 
advertise for sale a transformer, an ironolad switch, cut-outs, &c. 

Reduetion of Prices.— The British Prometheus Co., of Birmingham 
and London, announce that the 10 per cent. advance which has for 
some time been in operation in regard to their list prices is now 
dropped, and all the company's lists are now subject to their usual 
trade discount without any advance. 

Clockwork and Small Mechanical Contrivances.—Messrs. S. Smith 
& Sons, of Speedometer House, 170-185, Great Portland.street, 


London, W., in addition to their extensive business in speedometer 
and motor accessories, have available, at the above address, for the 
manufacture of all sorts of clockwork and other small mechanical 
contrivances a factory fitted with the latest automatic machinery, 
The reputation of this house for high-class clock and chronometer 
mechanism is guarantee that orders entrusted to them for small 
mechanical devices will have the best attention and, an important 
matter, early delivery. The facilities which Messrs. S. Smith & Sons 
possess for work of this kind are clearly shown in an illustrated 
circular, which will be sent free on request to the address given 
above. 


BANKRUPTCY. 


Herbt. Jas. Godfrey, electrical engineer, lately trading at 188, 
Balham High-road, London, S.W., has been ‘adjudicated bankrupt. 
The first meeting of creditors will take place on Sept. 15 at 132, 
York-rd., London, S. E., and the public examination on Oct. 8 at the 
Court House, Wandsworth, London, S.W. 


NAL 
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EXTENSIONS. 


Hackney (London).— The Borough Council is recommended to take 
up a loan of £15,750 for extending the generating plant at the 
electricity works. 

Leeds.— The Tramways and Electricity Committee has beent 

authorised to purchase land with buildings between Aire:street and 
the river Aire for new electricity works. 
.. Salford.— The Corporation will supply electric current to the 
Christ Church schools in Hulme-street, and application has been made 
for sanction to borrow £1,361, being half cost of erecting and 
equipping the bulk supply meter house at Pendlebury. 

Sheffield.— £6,831 is to be spent on extensions of the electric supply 
mains. l 

Southend.—An inquiry was recently held into the application of 
the Corporation for sanction to borrow £6,000 for extensions of the 
electricity undertaking. | 

The town clerk (Mr. H. J. Worwood) appeared in support of the appli- 
cation and supplied parts of the capacity of the station and sub-stations, 
consumer's connections, &c. The Corporation experienced the greatest 
difficulty in securing a suitable site for the Leigh district, due to the fact 
that the land had been cut up in plots, and the stipulations were such as 
to prevent them being utilised for such a purpose as the Corporation 
wanted it, They had decided upon the installation of Diesel engines at 
both the proposed sub.stations.: That decision was arrived at after 
careful consideration ; the ('ommittee visited stations where such engines 
were installed, and the engineer (Mr. R. Birkett) visited a number of 
stations on the Continent. The site for the proposed sub-station at 
Thorpe Bay was in close proximity to the railway. 

The borough electrical engineer (Mr. R. Birkett) stated that he thought 
isolated generating stations would be more economical than increasing 
the generating capacity of the central station. The tenders were the 
lowest except in the case of the engines. In reply to the Inspector. he 
said he had not seen Diesel engines made by Messrs. Belliss & Morcom ; 
those would be the first; Southend liked to be in front. Theirs was the 
first station to have Niclausse boilers, and he was quite satisfied with 
them. The part of the application regarding the Leigh sub-station was 
opposed on the ground that the site was unsuitable. 

Torquay.—The L.G. Board have recently sanctioned the borrowing 
of £5,000 for extensions of the clectric supply mains. 

On Tuesday an inquiry was held regarding an application to borrow 
£16,000 for an extension of the generating plant, &c. No objection was 
raised to a portion of the work, estimated to cost £4,400, viz., the two 
water-tube boilers, fuel economiser, feed pump, mechanical draft appa- 
ratus and feed tank. The town clerk (Mr. F. S. Hex) and the borough 
electrical engincer (Mr. C. W. Salt) supplied technical details. 

Sunderland.—An unopposed inquiry was held here last week into 
the application of the Council for authority to borrow money for the 
electricity undertaking. 

The Town Clerk (Mr. H. Craven) stated that £50,000 was required for 
supply mains. Of this sum the engineer (Mr. A. Blackman) proposed to 
spend £24,209 at present, and the balance was asked for under a running 
sanction, forthey werelookingahead. The amount which was required to 
be spent now was for mains which had to be renewed. He was informed 
that the ducts were as good as ever. The second sum (£12,000) was for 
sub-station machinery and switchgear, but he asked that the amount 
be increased to £13,600. A covering resolution had been passed by the 
Council and would be submitted to the L.G. Board, The reason for 
increasing the sum was that since the application was put in Mr. Black- 
man had found it would be necessary because of the additional cost € 
substituting slow-speed machines for the high-speed ones it was at first 
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| j i | approved a draft agree- 
Rochester. —The Works Committee has approv ed a dra f 
ment with the Kent Electric Power Co. for the lighting of High-street 


and North-street. 


: itated notably through 
ded to put in. The expenditure was necessi ) NN 
dcn largely increased demand for power on the part of the River 
Wear Commission. Two new sub-stations were being equipped, and that 
made it necessary for the running of ncw feeders to the docks at an 


estimated cost of £12,571. 


TRACTION NOTES. 


Aberdeen.—The price of electric current for traction has been 
fixed at 0-85d. per unit for the first 2,000,000 units and 0-80d, per 
unit after. . 

Doneaster.— The Council have sanctioned the running of a tramcar 
service on Sunday. p 

Dundee.—Mr. W. A. Carter has bcen appointed arbitrator to 
ascertain the price to be paid for that part of Broughty & District 
tramway between Craigic-terrace and Belsize-avenue which has been 
acquired by the Council. | 

Glasgow.——On Sunday last the tramway route from Battlefield- 


GENERAL. 


Aylesbury.— At tlie last meeting of the Urban Council the report 
of the Electric Lighting Committee gave details of the tenders for the 
electricity station end supply cables recommended for cdoption. 

As it appeared from the report of the Finance Committee that no loan 
could be obtained just now at a rate low cnough to allow of the under. 
taking being made a paying concern at an early date, it was decided not 
to accept any tender at present, and for the time being to refer the matter 
back to the Committee. The Council being legally committed to the 
purchase of the generating station site, it was resolved to pay for same 
out of moneys in the Council's hands. 

Bishop's Stortford.— At the recent mecting of Bishop's Stortford, 
Harlow and Epping Gas and Electricit y Co. it was announced that the 
directors had decided to give effect to the statutory powers conferred 
on the Company for the supply of electricity in Bishop's Stortford, 
and contracts had been entered into for the construction and installa- 
tion of the necessary generating and distributing plant. 


Bolton.—On the 3rd inst. the new 5.500 H.P. turbine set at the 
Back o' th’ Bank Electricity Station was started by the chairman 
of the Electricity Committee (Ald. W. Longworth). The official 
opening will take place at a later date. 


road along Binclair-drive was opened for traffic. WE x 

L.C.C. Tramways.—A conference has taken place between a com- 
mittee of Islington Borough Council and certain members of the 
Highways Committee of the London County Council on the proposed 
tramway extension from Seven Sisters -road through Fonthill, 
Evershot. Hanley and Revina-roads. A ne 

No definite result was arrived at, but the Borough Council adhered to 
all the objections previously made to the proposal, but probably an alter- 
native scheme will be submitted by the Count y Council. 

Swansea,—(‘ertain extensions of the Corporation tramways are to 
be carried in the area of the Llandaff and Dinas Powis Rural Council, 
including the Gabelfa extension, which is to be constructed within 
12 months, j 


RUIT 
EMPIRE NOTES. = 


Kelso.—The Council are in negotiation with the Kelso Gas Com- 
pany with a view to the adoption of an electric lighting scheme for 
the town. A committee has been appointed to confer further with 
the company and to report. 


—!" 
a 
—— 
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Midhurst. —The Rural Council have asked their surveyor to report 
upon an application by the promoters of the Midhurst electric Nght- 
ing order (1914) for permission to erect overhead Wires, 

The pro S st A f T: | Wii 
effect the poses stated that a company is to be formed to carry into IVT TTTTTTTTTITIE 

powers under the Order, and as the capital outlay to lay under- . ; s » : 
EU wires would render the cost. of supply absolutely prohibitive, Australasia, — Tenders (Melbourne and Sydney) says Ipswich 
and the success of the scheme depended upon using overhead wires (Queensland) Council have adopted the report of the Special Com. 
practically throughout the district, with the exception of certain | mittee on two applications for permission to establish a central power' 
R in Midhurst, they hoped that the application would be | station. ; à 
prantedt, The committee recommended that no order in Council should be con: 

Municipal Loans and Relief Works.—On Tuesday a deputation | sented to except on the following conditions :— | 

rom the Municipal Corporations! Association waited upcn the That the order should not be transferable, and should be issued in the 
C haneellor of the Exchequer (Mr. Lloyd George) in regard to loans, &c. E Pbi 2n nec the bea or oe c n 
T € deputation urged that the Government should raise in their war | on ER ER eh à position to supply power and light 

vun CH an amount as would enable them to make advances to Cor- f.. On the a of Mr H.P Moss, electrical engi the Lighting C 
Poratious “ at cost price ” in order that new capital for municipal under- i aam bool e ae ee ee Sto a 
takings might be secured upon the best possible term mittee of Warrnambool (Victoria) Council recommend the Council to put 
ln the course of his reply, the Chancellor of the Exchequer who said ^ electric generators at the Pur bing station, and utilise the boilers there 

the Gover dap ES aar ie munie; | LOT generating electricity, as well as for umping water. is esti ! 

palities not to spend money on co eT dest, a re ager that a plant for supplying 95,000 units ae anna could S installed for 

istr " T a PERLE o er LOCO Tele £1,2 ‘urrent c | it. ‘avital c 
ii edis UE Was going to play a great part in the Struggle, and urhe n Pedes sold at 4d. por unit. “The hi d. 
St husband our resources. ' M LOL 2 Ri ck Í 

Sh i di , Junee (N.S.W.) Municipality are considering the question of estab. 
: effisld.—4 Joint committee of the Tramwa ys and Electric | lishing electricity works, | 
EPI Committees recommend that the Kelham Island power |... An electric tramway is to be constructed between Burwood and Mel: 
ee taken over and manazed by the electric supply department Brae losses tot ioni ba (Q landi ia: 

Corporation. : rise rail-less traction in Toowoomba (Queenslan as 
n Dui Relham Island station has hitherto been under the control of the re Merc LE E MR) held recently at Ipswich 
: nd ment, and amongst the conditions to be attached. are (Queensland) on ilie question of eG S ke a ad 
other a a a A p» Pes feeders and for district, Col. Deacon was authorised to interview the Minister and request 

Coster units) to th > ae t f l5 Yr e Las S COD ese Ded him to have inserted in the bill now before Parliament a clause empower- 

rate of 0-8 d. e extent of 150,000 units per annum will be at a tlat ing joint local authorities to undertake the construction of trackless 
fines : per unit. This price is subject to revision at the end of trolley or any other system of tramways i 
Kelham Island taret a e eee A : exeo ju: The powers recently conferred under the Order in Council issued by the 
tion, it is pro sed i6 Pu 2 tM H EA ae : T P ERE a | Queensland Government to D. S. Finnemore for the supply of electricity 
electrical po: ppomt Mr. H. E. Yerbury, at present tramways | at Bundaberg has been transferred to the Electric Light & Power Co., of 

4, engineer, to the position of deputy general manager and engi- | Bundaber à 
neer of the electric supply undertaking. | bd 


LUN 


Egypt.—The Commercial Intelligence Department of the Board of 
Trade announces that H.M. consul at Alexandria reports that if the 
cotton crop is successfull y financed the conditions and prospects of 
trade will be favourable, and the United Kingdom should secure ü 
larze proportion of the German Em pire's valuable trade with Egvpt, 
in all manufactures of good quality such as machinery, especially 
artesian well apparatus, canvas hose, machine tools, w.i. pipes and 
tubes, files, bolts, &c. A serious difficulty is that long credit (six or 
12 months) is indispensable, as fellaheen pay only by instalments. 
[This is a difficulty with which British menufacturers have been 
familiar all the time. The question is, would our Government be 
at ell likely to assist our manufacturers as the German Government 
is allezed to assist theirs, and would our taxpayers approve if our 
Government were agreeable ?—Ep.] 


LIGHTING AND POWER NOTES. 


Dover.— The Council have refused to entertain an offer by the 
s East Kent Electric Power Co. to supply electrical energy in 
The Electricity Committee reported that they did not at present s22 
er way to incur the capital expenditure that an alteration of the system 
would entail, The company's original idea was to build new works, 
ut now they proposed to extend the present power station near the 
Imanstone Colliery. The price quoted was 3d. per unit for 1.000.000 
units, with 0-74d. and 0-72d. for larger quantities.]t was thought there 
would not be much economy owing to capital charges. a 
Mill Driving. The question ot supplying electric power to Spring- 
field Mill, Darwen, has been referred to six members of the loca! 
Electricity Committee, ] i 


India.— Indian Engineering " states that the Madras Govern- 
ment have sanctioned the usc, in any part of the area of supply 
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in the United States. Among the following German and Austro. 
Hungarian goods with which British manufacturing interests should be 
able to compete are: Galvanised iron wire and electrical machinery. 
The iron and steel supply is calculated to suffice for six months: wire 
gauge No. 8 has advanced to £9. 15s. c.i.f. and other gauges in the same 
proportion, Mild steel bars, round, basis sizes, have advanced by 
roughly 40 per cent., and sheets in the same proportion. The above 
prices are for stocks, and there is no forward business being carried on. 
[t is stated that the greatest energy is being displayed by American 
firms, and Japanese firms will also take advantage of the opportunity. 


Mexico.—In a consular report on the trade of the Vera Cruz dis. 
trict for 1913 it is stated that the Vera Cruz Electric Light & Power 
Co., a British-owned company, supplies the city with electrical 
energy for light and power and also owns the electric tramway 
system. 

In the district of ''uxpango, near Orizaba, the Puebla Tramways, 
Light & Power Co., also a British company, is constructing hydro- 
electric works which will have a capacity of 30,000 H.P. The power vill 
be transmitted by overhead lines to the cities of Puebla, Orizaba and Vera 
Cruz, and also some power will be employed en route for agricultural and 
industrial purposes. 

The port of Vera Cruz has good railway and transport facilities, but 
| revolutionary troubles have checked railway construction and develop- 

ment. The value of the British and colonial imports in 1912-13 was 
£1,277,280 (increase £204,894), of the United States imports £1,926,340 
(increase £23,461), French £1,118,166 (increase £211,961), German 
£1,404,415 (increase £126,603), and Austro-Hungarian £108,776 (decreas 
£33,933). The value of the total imports of machinery and accessories 
in 1912-13 was £848,623 (increase £77,605), and of metals and hardware 
£905,888 (decrease £25,294). 

Uruguay.— The Montevideo tramways carried 43,564,000 passen. 
gera on their electric lines and 1,695,747 on their horse tramways In 
the first half of 1914, compared with 43,785,130 and 1,786,629 
respectively in the corresponding half of 1913. Car-miles run were 
1,491,052 electric and 368,101 horse, compared with 7,547,307 aud 
368,101. 


covered by the licence of the Madras Electric Supply Corpn., of tbe 
alternating-current system, in addition to the three-wire system, on 
condition that no transfer of an existing consumer from d.c. to a.c. 
shall be carried out without the consent of the consumer concerned. 
, Consumers are also to have the right to claim that extensions to their 
installations shall be carried out on the same system as the existing 
installation. The Government have also sanctioned a change of fre- 
quency from 25 to 50. 

The Government of India is considering proposals for lighting the 
memorial church at Cawnpore electrically. | 
- The Bombay Electric Supply & Tramways Co. and the gas companies 
in Bombay are about to give demonstrations of the relative values of 
electricity and gas for street lighting. 


South Africa.—Hitherto there has been an import duty of 25 per 
cent. ad val. or 2d. per lb., whichever is the higher (with a rebate to 
British goods of 3 per cent.), on catalogues or price lists of foreign 
firms addressed to importers, merchants and manufacturers, but in 
future these will be admitted duty free. "This alteration in the law 
of the Union of South Africa was initiated by the British Electrical 
and Allied Manufacturers Association and effected through the 
instrumentality of Sir R. Sothern Holland, H.M. Trade Com- 
missioner, Cape Town. 

The estimates of expenditure by Durban Corporation in the year 
1914-15 include tramway construction £23,000, telephone construc- 
tion £10,000, electrical work £43,000. 


, 


FOREIGN NOTES. 


Electricity on the Land.— According to the * Standard ” (London) 
electricity is being given a prominent place at the Norwegian national 
exhibition now being held at Christiania. 


Amongst the many clectrical exhibits is an entire farm on which all the 
mechanical operations are performed electrically. The energy for this 
model farm is derived from a small waterfall in the neighbourhood that 
has been harnessed for the purpose of generating current. The fields, 
radiant with crops, are stated to have been fertilised with cyanamide, 
the electrically produced substitute for nitrates ; the house, the yard, 
stables and outhouses are bright with electric light ; in the kitchen is an 
electrical oven, with four hot plates, a roasting oven and a baking oven. 
When the food is cooked, it is placed in an electrical heating apparatus. 
There are also electrical appliances for cooking eggs, &c., and heating 
water. The pantry possesses a 4 H.P. motor, coupled to nine different 
machines—sausage mill, coffee mill, knife polisher, machine for cutting 
bread, ice machine, and a press to obtain juice from berries. ‘The whole 
house is heated electrically. In the wash-house is a 3H.P. electric 
motor driving a washing machine and an electric centrifugal drier, as 
well as an electric mangle and an electric iron. A workshop on the farm 
js equipped with an electrically-driven lathe, saw, grindstone, glue heater 
and soldering iron. In the stables for cows and horses there is a 4 H.P. 
motor, which can be used to drive horse-grooming and sheep-shearing 


apparatus. 


MISCELLANEOUS NOTES. 


Birmingham Commercial Yearbook.—We have reccived a copy 
of the fifth issue of the Commercial Yearbook of the Birmingham 
‘hamber of Commerce, which 18 issued in the interests of the trade 
and commerce of Birmingham and the Midlands. It contains full 
descriptive accounts of the industries of the district, much useful 
commercial information as to the imports and exports of the United 
Kingdom, a trade index of the members of the Birmingham Chambet 
of Commerce, an article on patents, &c. 


Bradford Electrical Exhibition (1914).--At a meeting of the 
Corporation Exhibition Sub-Committee on Tuesday, the resolution 
of the Executive Sub-committee not to proceed with the organisation 
of this electrical exhibition at present was approved, but t 
sub-committee’ has been authorised to continue the organisation 
of the exhibition at the earliest favourable moment. 


Competition with German and Austrian Trade.—The Commercial 
Intelligence Branch of the Board of Trade (73, Basinghall tre" 
London, E.C.) are desirous of hearing from firms who are prepare 
to send to them samples or catalogues of German and s 
The Banco do Roma has sold its electric lighting plant in Hungarian goods which have competed with British p E - 
Tripoli to an Italian firm j home or abroad. The Board propose to hold an dur n 0 ii 

l | i r : i ritish mant- 

At Civitavecchia the harbour mprovements are progressing slowly ; : To E would welcome the co-operation 0 

the quays in the inner harbour have been completed, but they have not aeturers and traders. 


Italy.—In a cabled report from the British Ambassador at Rome 
it is stated that the present moment would be a favourable one for a 
competent Italian commercial traveller or agent to go to Milan and 
‘obtain orders for goods hitherto supplied by Germany. Amongst 
such goods for which there would be a demand are carbons for arc 
la mps, silica, bricks and special types of stecl. 


yet been equipped with the proposed electric cranes, and the lines con- Customs Decisions.—A supplement to the Australian Commot 

necting them with the railway station have not yet been laid down. wealth " Customs Tariff Guide” states that the following import 
In a report on the trade of Bari, it is stated that the imports consisted | duties are leviable :— 

mainly of coal, grain, metals, machinery, chemicals, &c., and the United Multi pliers weed with electrical measuring instruments to increase the 


i kes inent place in the ly of these i : ; al 
En se AEn M ca Hara pM trade effective range of the latter (as electrical appliances) 5 per cent. ra 
ei d ocal electric | under the general tariff (British goods free), exciter for electric P 

company is making good progress, and owing to the ever-increasing um as T Vnde dd x ue dh Mee and 20 per cent. unde! 
demand for electrical energy and lighting and power, the generating UK refe al oR: S P d Sd elocttie generator or alternate 
plant will have to be further enlarged, particularly as the company will | 95 9; P2 e a A E |^ and 90 or 12} per cent. under C 
have to supply energy for the new Bari- Barletta railway. Sup 174 per cent. under genere, ; ais tor or alternate! 
| preferential tariff, according to horse-power of generator 0! Brith 

Magnetos, imported with engines, for use with motor cycles (Dt 


Japan.—H.M. Commercial Attache in Japan reports that owing to foreign) can be imported free 


‘re pid buying the consequent rise in prices of accumulated stocks and i 
the special conditions resulting therefrom payments have improved. Electrical Manufacturers and the War.—The members of the iin 
The financial position is said to be fairly satisfactory. and works of the British Thomson-Houston Co., electrical enum" 


H.M. Commercial Attache is of opinion that the German Empire's and manufacturers, of Rugby, with branch works at ee 


large share of the trade is almost entirely due to excessive credit facilities, | COventTY, are answering the call of their country in à £ 
and although (presumably under ordinary circumstances) he would not | manner. So keen is the patriotism of their employés that "P a 
consider such a course desirable, it may be necessary for British interests ! the present about 900 have answered the call. i 
to extend credit facilities. Export trade is seriously disorganieed owing | ‘The number of young men in the above represents over 50 per D 
to the stoppage of Continental purchases of silk and the biz fall in prices all employ¢s within the eligible age limit, The company will pay hall war" 
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to those of its employ/s who have enlisted and further will, wherever 
possible, reinstate returning employés in their former position on the 
cessation of hostilities. In positions where fresh help has to be employed 
to keep the works going, no male candidates will be considered who are 
not over 35 years of age or who cannot give proof by showing a 
certificate that they are medically unfit to enlist. Reserve and territorial 
officers on the statf of the company have rejoined their respective units 
in the Navy, Lancashire Fusiliers and the King's Horse, and one of the 
officers who was not able to obtain his former commission volunteered 
as a gunner in a howitzer battery. Lord Kitchener has sent a letter 
through Major-General Rawlinson to the managing director expressing 
his appreciation of the company's attitude. 


F We are informed that the amount subseribed by the staff of the 
Er.tish Westinghouse Co. to the War Relief Fund is now £937. 

-It is anticipated that further amounts to be received will raise the total 
to over £1,000. The committee have decided to give £350 to the National 
Relief Fund, £100 to the Stretford Civic Guild of Help, £200 to the 
British Red Cross Society and £200 to the Belgian Relief Fund. The 
total of the staff concerned is about 1,200, and the total number of men 
who have joined H.M. forces is 700. 


At recent meetings of the workpeop!e and office staff of Hans 
Renold (Ltd.) the policy of the firm towards those who joined H.M. 
forces was explained. a 
= Mr. Hans Renold, who was detained at his birthplace in Switzerland 
in the early days of the war, urged every young man without ties 
and family responsibilities to volunteer. immediately. Older men 
who had families, and particularly those occupying responsible positions, 
should consider carefully whether they would not better serve the 
country by continuing to hold their positions. 

Mr. Charles Renold also stated that distinctions would be made 
hetween employés drawing 50s. per week or less and those drawing more 
than 50s. In the former case, full pay would be given to married men 
for the first four weeks after enlistinent, to be followed by half pay until 
the conclusion of the war. In the event of the man being killed, the 
allowance would be continued to his dependants until the end of the war, 
or until any pension that was available could be obtained. Every man 
who went would be guaranteed employment on his return; as far as 
possible the same position that he had occupied would be kept open. In 
the case of the men in receipt of salaries higher than 50s. per week, 
and also in the case of single men with dependents, special consideration 
would be given to each case. A large percentage of the office staff have 
been called up or have enlisted, and a large number of men from the 
works have gone to the front. 


Mr. A. Roger-Jenkins, a director of the British L. M. Ericsson 
Manufacturing Co. (Ltd.), has shown much enterprise in recruiting, 
end upto date he'hasrecruited over 200 men for Kitehener's new army. 


German and Austro-Hungarian Exports.— In a further memoran- 
dum issued hy the Commercial Intelligenee Department of the Board 
of Trade it is stated that the value of the engine and boiler packing 
exported by Germany in 1912 was £141,300, and the value of the 
exports from Austria-Hungary in 1913 was £38,480, while the exports 
from the United Kingdom in 1913 were valued at £134.800, The 
chief markets for the German exports were the Netherlands, Bel- 
gium, Italy, Russia, the United States, France, Argentina, Switzer- 
land, Spain, Sweden, &e. 

The total value of the exports of machine tools of all kinds from 
Germany in 1912 was £4.200,600, and the Austro-Hungarian exports in 
1913 were valued at £41,300. ‘The value of the machine tools exported 
from the United Kingdom in 1913 was £1,012,500. 'l'he principal German 
markets were Russia, France, Italy, the United Kingdom, Switzerland, 
the Netherlands, Spain, Argentina, Brazil, Roumania Norway, Japan, &c. 
- In 1912 Germany exported iron and steel tubes, pipes and fittings of 
the value of £4,383.000 and Austria-Hungary £12,840, but the value of 
the British exports was £4,661,000. The German exports were mainly Ito 
Roumania, the Netherlands, Italy, Switzerland, Belgium, Denmark, 
Russia, Dutch East Indies, Brazil, Argentina and Chile, though the 
British exports to the three latter countries exceeded in value those of 
the German. 

The total value of the iron or steel plates and sheets (other than tinned 
and galvanised) exported from Germany in 1012 was £3,523,000, and the 
corresponding figures for Austria-Hungary for the year 1913 were £183,650, 
while the exports from the United Kingdom for 1913 were valued at 
£2,813,000. The principal German exports were to the United Kingdom 
and British India, Switzerland, Italy, Netherlands, Belgium, Norway, 
Denmark, France, Roumania, Japan, Dutch East Indies, Argentina, 
Chile, &c. The Austrian markets were mainly in Roumania and Italy. 
On the other hand, the British exports were mainly to British India, 
Australasia, British South Africa, Japan, Norway, Denmark, Spain, 
Chili, Argentina and Brazil. 

The value of the screws, nails, bolts and nuts of iron or steel exported 
from Germany in 1912 was £1,241,150, and the Austro- Hungarian exports 
in 1913 were valued at £86,200, the corresponding figures for Great 
Britain for 1913 being £1,201,400. Germany found her principal mar- 
kets in the Netherlands, Denmark, Italy, Switzerland, Russia, Japan, 
Dutch East Indies, China, Argentina, Bulgaria, Turkey, &c. The 


British exports were mainly to Australasia, British India and South 


Africa, Argentina, Chili, China, Japan, the Netherlands, &c. 


Factory Sites. — There seems likely to arise a considerable activity 
in industrial quarters in the very near future, and we would cail 
cttention to the fact that in the neighbourhood of the chief reilway 
centres eligible sites for factory premises are available, and that in 
many places buildings are already erected suitable for manufacturing 
premises, It may be that the supply will fall short of the demznd, 
end early communication with the railway land departments end 
the leading firms of auctioneers and estate agents is desirable. 


Government Publications. —The following have been issued during 
the past week. 

Postponement of Payments Bill, id. Boiler Explosion Report, No. 
2,308, at Celtnen Colliery, Monmouth, 44d. Public Works Loan Board 
Report, 1913-14, Is. 3d. Bills: War Loan; Patents Amendments ; 
Currency and Bank Notes. 


Partnership Law.—One of the latest additions to the admirable 
series of handy legal and commercial books published by Mr. Effting- 
ham Wilson, 54, Threadneedle-street, London, E.C., is Mr. H. €. 
Emery's work on partnership. "The author gives in about 170 pages 
a concise, accurate and lucid survey of the law relating to partner- 
ship and limited partnerships, with appropriate precedents, forms, 
&c. We could have wished for a little more case law, but neverthe- 
less the work, which is published at 5s. net, should prove very 
useful to commercial and business firms as well as to legal practic- 
tioners. 


War Relief Funds. —W'e call particular attention in this issue to the 
National Fund over which H.R.H. Prince of Wales presides. The 
subscriptions to this fund have been very gratifying, and it is more 
than likely that early developments may bring up the total to several 
millions, The proposal for the collection of a million sovereigns, a 
million half-sovereigns, and so on, bids fair to eventuate. 


The Joint Secretaries, Subscription Sub-committee, National Relief 
Fund, write us as follows :— 

We regret to say that the Subscription Sub-committee of the Nationa 
Relief Fund has heard of a good many cases in which use has been made 
of its name, or of the names of those connected with it, with the object 
of securing support for appeals which are quite unauthorised. We hope 
you will be so good as to permit the appearance of this letter, the object 
of which is to inform your readers that they may be assured that any 
extravagant or grotesque appeals emanate from persons who have neither 
the authorisation nor the support of this Committee, 


Imports.-- The following are official values of electrical machinery, 
material and apparatus imported into this country (a) during August, 
1914, and (b) during the current vear from Jan. 1 to Aug. 31, with 
the increases or decreases compared with the corresponding periods 
of 1913 :— 


Electrical machinery (a) £49,680 (decrease £46,431), (b) £1,042,439 (in- 
creuse £146,195) ; telegraph and telephone cables («) submarine £16 (in- 
crease £16), other than submarine £2,080 (decrease £2,813), (b) submarine, 
£573 (increase £539), other than submarine £44,834 (increase £7,831) ; tele- 
graph and telephone apparatus (a) £3,360 (decrease £20,137), (5) £149,873 
(decrease £25,253) ; other electrical wires and cables, rubber insulated (a) 
£3,426 (decrease £19,896), (b) £222,479 (decrease £16,056); with other 
insulations (a) £1,472 (decrease £10,699), (b) £58,487 (increase £9,323) ; 
carbons (a) £2,450 (decrease £11,894), (b) £99,986 (decrease £3,376) ; glow 
lamps (a) £6,731 (decrease £951), (b) £98,190 (decrease £14,785) ; arc 
lamps and electric searchlights (a) £45 (increase £35), (b) £2,498 (in- 
crease £740); parts of are lamps and searchlights (other than carbons) 
(a) £6,600 (decrease £4,387), (b) £62,588 (decrease £8,722) ; primary and 
secondary batteries (a) £2,735 (decrease £4,209), (b) £62,446 (increase 
£24,457). Total of electrical goods and apparatus, other than machinery 
and uninsulated wire, (a) £37,451 (decrease £82,657), (b) £981,442 (de- 
crease £7,483), : 


Exports.—The exports of electrical machinery, material, &c., 
(a) during August, 1914, and (^) during the current vear from Jan. ] to 
Aug. 31, and the increases and decreases compared with the corre- 
sponding periods of 1913, are as follows :— 


Electrical machinery (a) £103,501 (decrease £53,087), (b) £1,630,617 (in- 
crease £151,399); telegraph and telephone cables (a) submarine £30 
(decrease £2,128), other than submarine £12,604 (decrease £40,056), 
(b) submarine £430,742 (decrease £646,205), otherthan submarine £225,828 
(decrease £248,121); telegraph and telephone apparatus (a) £11,760 (de- 
crease £13,069), (b) £177,077 (decrease £17,086) ; other electrical wires 
and cables, rubber insulated (a) £19,819 (decrease £15,624), (b) £235,820 
(decrease £51,656); with other insulation (a) £26,682 (decrease £12,344), 
(b) £286,650 (decrease £111,975); carbons (a) £516 (increase £287), 
(h) £6,559 (decrease £712); glow lamps (a) £14,182 (increase £2,600), 
(b) £84,039 (decrease £18,043) ; arc lamps and searchlights, (a) £2,854 
(increase £2,512), (b) £11,817 (increase £4,153) ; parts of arc lamps and 
searchlights (other than carbons) (a) £1,443 (decrease £4,356), (b) £21,227 
(decrease £5,855), primary and secondary batteries (a) £9,473 (decrease 
£3,709), (b) £117,259 (decrease £40,199). ‘Total of electrical goods and 
apparatus, other than machinery and uninsulated wire, (a) £145,683 
(decrease £139,508), (b) £2,204,317 (decrease £1,272,768). 
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TENDERS 


HUAN UAL UO EU A a 
Cliff Tramway (or Lift). ` 


Telephone Instruments, &c. 


- Tenders are invited for the supply of Telephone Instruments, 

&c., for the AUSTRALIAN COMMONWEALTH Post master-General’s 
Department.. Tender forms, specifications, &c., may be 
obtained at the Commonwealth Office, 72, Victoria-street, 
London, S.W. The dates and places for receipt of tenders are 
given in an advertisement, 


Three-phase Motors. 


The Agent-General for Victoria (Australia) invites tenders for 
the supplyand delivery in MELBOURNE of Three-phase Motors 
for driving workshop and other machinery for use in connection 
with the electrification of the Melbourne Suburban Railways. 
Specification and form of tender from the consulting engineers, 
Messrs. Merz & McLellan, 32, Victoria-street, Westminster, 
S.W. Tenders must be delivered at the office of the Agent- 


General, Melbourne-place, Strand, W.C., by noon Oct. 12. 


Induced Draught Fans, Motors, &c. 


f 


LONDON CouxTY COUNCIL invite tenders for the manufacture, 
delivery and erection of Induced Draught Fans, Motors, Spare 

- Parts and Damrers, and for the execution of alterations to 
existing Brickwork Flues and moving existing Dampers at 
Greenwich station. Specifications from the Clerk, County Hall, 


Spring-gardens, S.W. Tenders by 11 a.m. Sept. 22. 


Wiring and Fittings. 


LoxpoN County Council require tenders by 11 a.m. Sept. 28 
for an Electrical Installation. at Gifford-street Elementary 
Specification, &c., from 


School, Caledonian-road, Islington, N. 
the Chief Engineer, Spring-gardens, S.W. 


Electric Lift. 


Sr. Pancras (London) Borough Council invite tenders for the 
supply of an Electric Lift for heavy vehicles. Specification, &e., 
from the electricity department offices, 57, Pratt-street, Camden 
Town, N.W., and tenders to the town clerk, Mr. C. H. F. Barrett, 


Town Hall, Pancras-road, N.W., by noon Sept. 21. 


Telegraph Poles and Creosoting Telegraph Poles. 


By command of the PosTMASTER-GENERAL tenders will be 
received. until noon Sept. 21, for supply of British, Swedish, 
Norwegian, Finnish or Russian red fir and British larch Tele- 


graph Poles. 


The PosrMAsTER-GENERAL also requires tenders by noon 
Forms of tender, 


&c., from Mr. G. Morgan, Controller of Stores, P.O. Stores De- 


Sept. 21 for creosoting. &c., Telegraph Poles. 


partment, 17-19, Bedford-street, London, W.C. 


Electrical and General Stores. 


BunNLEY Guardians require tenders by 


ensuing half-year, 


WOLVERHAMPTON Guardians want tenders by 10 a.m, Sept. 15 
for 12 months’ supply of Electrical Fittings, Oils, &e.. Forms of 


tender from the Clerk. 


West DerBy Guardians require tenders by Sept. 15 for six 
months Electric Supplies, Oils, Packing, Paints, Varnishes, &c. 


Forms, &c., from the Clerk, Brougham-terrace, Liverpool, 


HatiraX Guardians want tenders by 10 a.m. Sept. 22 for six 
Forms of tender, &e.. 


months’ supply ot Electrical Fittings. 
from the Clerk, Carlton-street, Halifax. 


Telephone Switehboards, &c. | 
The Deputy Postmaster-Gencral, BRISBANE, will receive 
tenders until 3 p.m. Dec. 15 for an Automatic or Semi-Automatic 
Switchboard, with associated apparatus (schedule 291), and a 
Common Battery Multiple Switchboard (schedule 290). Speci- 


fications, &e., from the Deputy Postmaster-General, Brisbane, 


Switchgear and Static Transformers. 


WALSALL Corporation require tenders hy 10 à.m.. Sept. 29 
for supply of eh.t. Switchgear, Statie Transformers and lt 
M. Lacev, 12, 


Switchgear. Specification, &e, from Mr. E. 
Victoria street, London, S.W. 


Tramears. 


JOHANNESBURG (Transvaal) Municipal Council require tenders 
hy Oct. 9 for the supply of 10 Single-truck Double-decked 
Specification and form of tender from the 


Eleetrie Tramears. 
Town Engineer's Department, Johannesburg, 


Sept. 21 for the 
electrical work, and the supply of electrical goods during the 
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WurrBy Urban Council invite schemes (by Sept. 30) for the 
provision of a Cliff Tramway or Lift. 


Coal Elevator and Conveyor. Um 
Eccies Electricity Committee require tenders by 102m. 
Sept. 21 for the supply and erection of a Coal Elevator and 
Conveyor. Specification from Borough Electrical Engineer. 
Electric Waggon. — . | 
KALGOoRLIE (Western Australia) Municipal Council require 
tenders for a 5-ton Electric Waggon for carrying road metal 
&c. Quotations to the Town Clerk.Specification may be seen 
at the Board of Trade, 73, Basinghall.street, London, E.C. 


Suction Gas Plant, Dynamo, Battery, &c. 

The Wirral Joint Hospital Board require tenders by Sept. 26 
for the supply and erection of Suction Gas Plant, with Dynamo 
and additional Battery. &c., at the Infectious Diseases Hospital, 
CLATTERBRIDGE, Specification, &c., from the Clerk, 4, 
Hamilton-street, Birkenhead. 

Vacuum Cleaning Plant, Air Compressor, &c. 

SypNEY (N.S.W.) Council require tenders by 3 p.m. Oct. 12 
for Vacuum Cleaning Plant and Motor-driven Air Compressor, 
and by 3 p.m. Oct. 26 for Wet Air Filters. Specifications, &c. 
from the City Electrical Engineer. 

Telegraph and Telephone Instruments, &c. | 

Tenders are invited for the supply of Telegraph Instruments, 
Lamps, Switchboard Parts, &c., to the Australian Commonwealth 
Postmaster-General’s Department. Tender forms, specifications, 
&c., may be obtained at the Commonwealth Office, 72, Victoria- 
street, London, S.W. Tenders to the Post master-Ceneral’s 
Dep., Sydney, by Oct. 7. 
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WANDSWORTH. —Subject to the sanction of the L.G. Board.the 
Guardians have accepted the tender of Siemens Bros. & Co. (at 
€74. 3s. 6d.) for providing an additional internal telephone exchanze 
at the St. James’ Infirmary. 

RotiERHAM.—-The Corporation have accepted 
Co.'s tender for the supply of Bastian meters from 

Chamberlain & Hookham have also secured a cont 
for the Corporation. 

Mapras.—A contract for an electric lift for the new municipal 
offices has been placed by the municipality with Pyne, Hughman 
& Co, 

MELBOURNE (Vietorta).—The City Council have accepted the 
following tenders :— 

Cleveland. Engineering Co., service and cutoat boxes, 
£280. 165. and £46, ts. 4d. ; John Mellwraith & Co. Ppy., condense 
and transformer blocks, £320. 

LAUNCESTON (TAsMaNIA).— The City Council have ordered from 
H. Jones & Co. 240 tons No. 1 B.S.S. 90 Ib. rails, £7. 12s. 6d. per ton: 
30 tons No. 1 CS. 96 Ib. rails, £8. 2s. 6d. per tons 350 pairs fist 
plates, 4s. 71d. per pair; 1,830 fishbolts. £1. 8s. 24d. per 100. Et 
mated total, £2,180. 10s. 

Sy DNEY (N.S. W.)— The Metropolitan Board of Water Supply have 
placed orders for recording ampere meters with the Australian 
General Electric Co., and for a duplicate electric air drill and pu 
sator (at £267) with the Ingersoll-Rand Co. 

RopxEYy (Victorta).—The Shire Council have accepted the fol- 
lowing tenders for plant required in connection with the cleri 
lighting scheme for Mooroopna :— 

R. Hornsby & Sons, 48 H.P. suction gas plant, £00 
tralian Metal Co., generators, booster and motor, £212. 
Silvertown Co., storage battery £639. 10s., fuse boxes £19. ( el 
lights £43. 152, ; Noyes Bros., insulators, £14. Ga. 8d. ; British Jonsu 
& Helsby Cables, copper cables, £176. 10s. 3d. ; W.T. Henley s Tel 
Works Čo., insulated cable, £30. 3s. 4d. ; W. J. Heath, poles, £161. lis 

SvpoxEY (N.S.W.)—The Electric Lighting Committee rece™ 
mend the City Council to accept the following tenders :—_ 

Babcock & Wilcox, coal conveyor, £3,795. 10s. ; Australian 
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undertaking for the year ended March 31 show capital expenditure 
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Elec. Co., transformers and switchgear £4,287, transformer and feeder | M. D. Indicators.—British Insulated. & Helsby Cables, Australian 


panels £1,474, and a further contract for switchgear for sub-station General Elec. Co., British General Elec. Co., W. G. Watson & Co. and 
£2,548. 10a. ; Siemens Bros. Dynamo Works, transformers, £5,200. Noyes Bros. 

The Electric Lighting Committee have also received the following <% H. T. Insulators,—Lawrence & Hanson (portion of requirements) 
additional tenders :— £21. 13s. 4d., Australian Metal Co. £330 and (alternatives) £333 and £403, 


Coal Conreyor.—Babcock & Wilcox £1,430, Gibson, Battle & Co. |, Warburton, Franki (Ltd.) £468. 6s. 8d., Australian General Elec. Co. 
£1,430 and (alternatives) £2,579. 2s. and £2,450. 2s. ; A. Leplastrier & ^ £008. 2s. 6d., Noyes Bros. schedule. . 
Co. £2,355. 9s. and (alternative) £3,008. 2s. 6d. Straight Stem Insulators.—India Rubber Co. £154. 3s. 4d., T. Zwicker 
Meters.—Landis & Gyr, British Insulated & Helsby Cables, W. G. — & Co. £85. 8s. 4d., W. G. Watson £150, Siemens Bros. Dynamo Works, 


' Watson & Co., British General Electric Co., Australian Metal Co., Lawrence £160, Lawrence & Hanson £161. 13s. 4d., Australian Metal Co. £184, 


& Hanson, Australian General Electric Co., Edison & Swan Ca., Noyes Noyes Bros. £200, Australian General Elec. Co. £243. 16s. 8d. 


Bros, Haes & Eggers, India Rubber Co. and Standard. Waygood H. T. Insulators (33,000. volts). — Australian. Metal Co. £1,350. 10s., 


Hercules. Warburton, Franki (Ltd.) £1,604. Hs, 8d., Australian General Elec. Co. 
Feeder Cables. Siemens Bros. & Co, £10,521, British Insulated & £2,025, Robt. Bryce & Uo. £2,078, W. G. Watson £2,140. 163. 8d., Noyes 

Helsby Cables £10,638. 10s. 83d., W. T. Henley's Telegraph Works Co. | Bros. schedule. 

£11,070. 4s. 8d.. Noyes Bros. £11,112. 9s. 3d., Union Cable Co. Carbons, — Australian Metal Co. £2,869, Union Electric Co. £5,724. 38.2d., 


: £11,749. 11s. lld., Western Electric Co. £11,315. 0s. 7d., Australian Siemens Bros. Dynamo Works (yellow flame) £6,204. 10s. 10d. (white 
: Metal Co. £11,792. 5s., N. Guthridge £12,257. 6s. 2d., Lawrence & Hanson flame) £7,780. 6s. 1d., Edison & Swan Co. £6,697. 78. 3d., W. G. Watson 


£14,107. 14s. 2d. i; Schedule, Crompton & Co., schedule, Austral Otis Engineering Co. 
Bor Compound.—W. T. Henlev's Telegraph Works Co. £55. 10s., schedule. 

W. G. Watson £78 and (alternative) £87, Siemens Bros. & Co. £90. 12«. and | Induced Draught Fans.—H. P. Gregory & Co. (fans only) £2,218, 

(alternative) £83. 17s., Western Electric Co. £95, British Insulated & ' Noyes Bros. £3,625, Ferrier & Dickenson £5,700, N. Guthridge £6,651 

Helsby Cables £168, | and (alternatives) £5,504, £6,331 and £5,284, Falkiner Elec. Co. £8,147. 
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sumera (increase 169). The reduction of the gross profit is due to 
MUNICIPAL ACCOUNTS. mers (inerense 1609). ‘The re gross profit is due to 


reductions in price of current both for lighting and traction. 

——— | generated were 1,179,343 and sold 1,051,815. The total maximum supply 
Dundee.—The accounts of the tramways department for the year | demanded was 265 kw. for traction and 407 kw. for lighting. 

ended May 15 show gross capital expenditure £362,116 (increase 

£9,452) and £90.063 of debt has been liquidated. 


" Revenue was £69,504 (compared with £65,045 in previous year), and 

$ h aly n bd . 3 RE * POSER |] 
working expenses were £43,438 (£39,422), leaving £26,066 (£25,623). COMPANIES REPORTS. 
Interest and income tax required £8,953 (£8,839) and sinking fund eee Mtoe 


£6,400 (£6,020), leaving net balance £10,713 (£10,764), of which £7,800 
(£7,400) has been placed to renewals fund, £1,900 (£1,854) to depreciation, 
and £1,000 (£1,500) to the Common Good fund. Average traffic revenue 
per car-mile was 11-715d., working expenses, including power, were 
7:-511d. and units used 1-815, Passengers carried were 19,042,344, car- 
miles run 1,387,980 and units used 2,520,470. 
Rochdale.—The accounts of the electricity department for the year 
ended March 31 show gross capital expenditure £158,202 (increase 
£34,824), of whieh £17,800 has been repaid. 
Revenue was £30,472 and working and general expenses were £20,471, 
leaving gross profit £9,980, after allowing £21. 11s. 1d. for irrecoverable 
accounts and allowances. Interest on mortgage debt required £3,281, 
bank interest and commission £315, instalment of money borrowed 
£1,200, sinking fund £3,386 and income tax £529. £883 has been placed 
to reserve, £1,582 to depreciation and £2,000 applied to local rate. The 
sinking fund stands at £22,249, the reserve fund at £8,166 and the 
depreciation fund at £5,919. Units generated were 6,419,570 (compared ; 
with 5,494,593 in previous year) and sold 5,522,735 (4,823,259). Total 
maximum supplies demanded were a.c. 957 kw. (260 kw.) d.c. 1,000 kw. 
(1,233 kw.), and d.c. for tramways 1,300 kw. (1,249 kw.) There are 818 
(719) consumers connected, with 146,339 (128.351) equivalent 8 c.p. 
lamps. 
The Electricity Committee’s report states that there was a deficit of 
£330. 135. 7d. in the net revenue account (after making provision for 
id PM with the amount add to d dec Tus the ordinary shares for the year (£7.500) and the placing of £2,000 to 
ind S out o TACT NES T he small deficit (a tera regn radici t general reserve, leaving to be carried forward £2,154. 5s. lld. Mr. 
roken series of years) is the result of difficulties which had to be me George Richardson and Mr. John Kerr retired from the board during the 


CLYDE VALLEY ELECTRICAL POWER 00.—The report for the half-yeav 
ended June 30 last states that the profit was £30,665, and the amount 
brought forward £9,477. After payment of the preference dividend to 
April 30 (£8,724) and after adjusting interest and transferring £12,500 to 
contingency fund for depreciation, &c., the balance of net profit is £19,297. 
The directors recommend that £1,925 be transferred to special reserve 
fund, and that £17,372 be carried forward. 

NAIROBI ELECTRIC POWER AND LIGHTING CO. (UTD.)—The directora 
state that advices have been received of the satisfactory result of the 
company’s working for the half-year ended June 30, and that the im- 
provement upon the previous year's result is quite up to their anticipa- 
tions. The directors have decided to pay an interim dividend at the rate 
of 6 per cent. per annum on both the preference and ordinary shares for 
the half- year. 

UNITED ELECTRIC CAR CO. (LTD.]— The directors’ report for the yea 
ended June 30 states that the works (buildings and machinery) have been 
efficiently maintained out of revenue. After paying debenture interest 
(£641. 13s. 6d.) and charging £6,184. 10s. 7d. for depreciation (including 
£4,500 added to reserve), the profit for the year is £16,095. 11a. 2d., 
making with £1,558. 14s. 9d. brought forward £17,654. 5s. 11d. The 
preference dividend for the six months ended Dec. 31, 1913, absorbed 
£3.000. Leaving an available balance of £14,654. 5s. 11d. The directors 
recommend payment of the preferenee dividend (less tax) for the half- 
year ended June 30 (£3.000) and a dividend of 5 per cent. (less tax) on 


during the year. Strikes caused delay in obtaining new plant, tang year, and Mr. John Greenwood has been elected a director, 
preventing the supply of current to some consumers. The existing plant | * 
was worked very heavily, and the extensions in progress throughout e 
year were accompanied by the usual dislocation and extra cost in all 
directions, including wages. 'The extensions which were referred to in the 
previous year's report. will shortly be completed, increasing the capacity 
of the generating plant to 5,476 kw. (an increase of about 3,000 kw.) 
This, however, will not meet the further applications that have been 
received, and sanction has been received to further loans of £1,360 and 
£65,000 for further extensions, which are in hand, and it is hoped will be 
completed by next winter. 


St. Anne's-on-the-Sea.— The report and accounts of the electricity 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES, &c. 


——9———— 
NEW COMPANIES, i 


BOONZAIERS (LTD.) (137,558.)—Reg. Sept. 2, capital £10,000 in 5s. 
shares, to take over from W. G. Boonzaier the benefit of and turn to 
account certain existing inventions relating to improvements in pump 
valve structures, to manufacture and deal in pumps, valves and acces- 
sories, electrical apparatus and accessories, &e. Private company. First 
directors are W. G. Boonzaier, S. Hartley and N. W. Bins. Reg. office ; 
"Puts Wharf, Glass-yard, High-street, Woolwich, S. E, 

HARVAC (LTD.) (137,523). —Reg. Aug. 27, capital £1,000 in £10 shares, 
to carry on the business of manufacturers of vacuum or pneumatic or 
other dusting and cleaning machines and motors to drive the same, &o, 
Private company. First directors are C, J, Harvey and J, H, Heynes 


£54,419 (increase £769), of which £21,521 has been repaid. 

, Revenue was £11,726, gross profit was £4,449 (compared with £5,598 
ìn previous year), to which is added £69 bank interest, &c., and £350 
received from the Governors of King Edward VII. School for cable 
extension. £2,455 has been repaid to mortgagees and £1,231 paid for 
interest, leaving net surplus £1,183. Reserve fund amounts to £5,441 
(equal to 10 per cent. of the outstanding capital outlay). Working 
expenses per unit sold were 1-417d. (1-307d.) and total costs, including 
loan repayment and interest, 2:177d. (2-157d.) There are 1,450 con- 
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, HIGHFJELD & CO. (LTD.) (137,563.)—Reg. Sept. 2, capital £1,500 jn £1 
shares, to carry on the business of manufacturers of electric appliances of 
all kinds, marble and slate electric switchboards, &c. Private company. 
G, Highfield is permanent chairman and managing director, with £135 
per annum as remuneration. mE 
` PHENIX ELECTRIC HEATING CO. (1914) (LTD.) (137,586.)—Reg. Sept. 
4, capital £3,000 in £1 shares, to take over the business of a manufacturer 
.of-and dealer in electrical apparatus carried on by S. D. Cox as the 
Phoenix Electric Heating Co. Private company. First directors are 
S. D. Cox and B. L. Klemens (both permanent). Reg. office: 16-17, 
"Norwell-street, W.C. l 
, SIMPLEX SELF-STARTERS (LTD.) (137,575.)—Reg. Sept. 3, capital 
£10,000 in £1 shares, to carry on the business of manufacturers of and 
dealers in electric or other apparatus designed for starting motor cars, 
motor boats, aeroplanes or other mechanically propelled vehicles, 
electricians, &c.; and to adopt agreements with B. Lawrence, L. Johnston 
and J. R. Roberts, Private company. First directors are R. R. Bevis, 
M.LC.E., A; Spurrier, L. Johnston and H. Clough. 


i STATUTORY RETURNS. 


.'" JOHN DAVIS & SON (DERBY) (LTD.).—(‘apital in return to July 8 is 
£35,000 in £1 shares (20,000 ordinary and 15,000 preference). 15,000 
ordinary and 11,000 preference shares taken up. £1 per share called up. 
£26,000 paid. Mortgages and charges nil. 

PETERBOROUGH ELECTRIC TRACTION CO. (LTD.)— According to 
return to May 6 capital is £60,000 in 6,000 preference and 6,000 ordinary 
shares of £5 each. 4,400 preference and 4,000 ordinary shares taken up. 


£5 per share called up and £42,000 paid. Mortgages and charges, 
£21,000. | 


| MORTGAGES AND CHARGES. 
' CENTRAL WIE ELES8 CO. (LTD. —Charge on company’s undertaking anc 
property, including uncalled capital dated July 31, 1914, to secure £150. 
` Holder: Mrs, G. Seudamore. — , 
` | COMPAGNIE DES CABIES SUD AMERICAKS. (1,408.)-—Particulars filed 
‘Aug. 25. Reg. in France. British address: 22, Royal Exchange, E.C., 
where E. L. Big is authorised to accept service. No memorandum or 
articles of associztion filed yet. 

ELECTROLITE ( LTD.)— Particulars of £1,500 debentures, created Aug. 5, 
1914, have beea filed, whole amount being new issued. Property 
charged : Company's property, including uncalled capital. No trustees. 

NU-LINES MANUFACTURING CO. (LTD.)—Debenture dated Aug. 24, 


+ 1914; to secure £400, charged on company’s undertaking and property, 
present and future. Holder: G. Ineson. | 


| RECEIVERSHIPS. 


ANGLO-FOREIGN MANUPACTURING CO. (LTD.)— Notice of appointment 
of A. P. Œ. Beale, Gresham House, E.C., as receiver on July 25, 1914, has 
been filed. - 

. MIDLAND IGNITION CO. (LTD.)—C. H. McPherson, 35, Newhall-street, 
Eirmingham, ceased to act as receiver or manager on July 14, 1914. 


- ^ —— 
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CITY NOTES. 


— 
MEMORANDA (Sept. 9).—Bank rate 5 per cent. (since Aug. 8, 191 4). 
. Price of silver, 24434. Consols Pay Day, Oct. 1. Stock and Shares l'ay 
Days, Sept. 14 and 28. 
BRITISH ELECTRIC TRANSFORMER CO. (LTD.!—The directors have paid 
an nterim dividend at the rate of 6 per cent. per annum (less tax), on 
th- ordinary shares for the past half-year. 


CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)——The number of units 
delivered to consumers during the five weeks ended July 31 amounted to 
1,713,183, compared with 1,443,028 units in the corresponding period of 
1913. 

DAVIS & TIMMINS (LTD).—The directors announce an interim dividend 

. at the rate of 6 per cent. per annum (less tax) on the ordinary sharea for 
the past half-year, payable Sept. 15. 

DUMBARTON BURGH & COUNTY TRAMWAYS CO. (LTD).—The directors 
recommend a dividend of 13 per cent. on the ordinary shares for the past 
year, carrying £4,265 forward. 

” ` ELECTRIC SUPELY CO. OF VICTORIA (LTD.)—'l'he directors recommend 
a dividend at the rate of 6 per cent. per annum on the preference shares 
for the” period to March 31. 1913, allocating £1,000 for depreciation of 
stores, £2,175 written off discount and commission on debenture stock 
account, and carrying £3,626 forward, | 

MANILA ELECTRIC RAILROAD & LIGHTING CORPN. (LTD.)—4 quarterly 

. dividend of 1} per cent. for the quarter ending 20th inst. has been declared 

' on the common stock. | 

OXFORD ELECTRIC CO. (LTD.)— The directors have declared an interim 
dividend at rate of 5 per cent. per annum (less tax), on the ordinary 
shaves for the past half-year, payable 15th inst. 

SOUTH LONDON ELECTRIC SUPPLY CORPN. (LTD.)—The directors 
having declared the dividend on the 6 per cent. cumulative preference 

. shares for the half-year to the Ist October next, payment of same will be 
duly made on that day. 


E ^ BRITISH ELECTRICAL FapeRATION.—The traffic receipts on the timo HE 
6wned by the companies included in the British Electrical Federation. indjalways 
(increase £3, 1) "Ur eps vie ei i RET receipts were £16,547 

increase £3,691). Upon such of the services as were working both last l 
“year the decrease for the week was £2,999. g ast year and this 


* Messrs. J. B. Garnham & Sons BU» oid 
. rs. J. B. Garn Pm | r Thamesatree 
date September 9, the following as the posent basis prices teneo E.C , quote ander 


New METALS. per Ib. 
Solid Drawn Brass Tubes........ 83d. | Antimony ........... ss 
Solid Drawn Copper Tubes...... 10d. | English Lead...........e.. 
Brazed Copper Tubes TIPP 103d 
Brazed Brass Tubes ..........-* 104. P OLD METALS. 
Brass Wire ....sescssesesessoso  7id. | Clean Scrap Copper ........ 
Copper Wire ......eeooee sess 10d. | Braziery Copper Scrap...... 
Rolled Brass ccscccsvcesccsesse 71d. | Clean Scrap Brass........., 
Brass Sheets e€eeecc(925$2$0000€0€982062998 84d. Old Lead, 4lbs. cwt..... 
Old ZinG eid tees revera HN 
per ton. | Hollow Pewter ............ 
Copper Sheets ..csccseeees £79 O O | Black Pewter. .,.......... 


Spelter ...... 


eeees 0 
Mr. A. Joseph, Earl-street, London-road, Southwark, London, SE., quo 
September 8, the following prices of SzRAP M&rALS :— 


Aluminium Cuttings........ 


£33 10 0 
£19 0 0 


per ton. 
0 


per ton, . per ton. 
£62 0 O , Old Lead (less usual Draft).. £18 0 0 


Clean Mixed Brass @eaneatse £40 0 0 Tea Lead.. TENE eeeconsened £16 10 0 
Clean Copper... .. eere £55 O O0 | Old Zinc............. £20 0 0 
Braziery Copper....... 2S». £49 0 O| Hollow Pewter...... sees.. CIO 0 0 
Gun Metal ....... eee ... £50 O OQ: Shaped Black Pewter ...... £65 0 0 


' Mr. Joseph can suppty solder at tha following prices per ton : Plumber's Solder (in bar 
or strip), £68; Commercial Tinman's Solder, £31: | 


Blowpipe Solder, £92. 


4 \Plus)2 dayst 


ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIP 


P" 
Week S |ine. or dec. AGGREGATE, 
LINE. ae REE NE 
ended. |; (a)  |No.of Inc. or dec. 
PEN ON. A EH weeks Amount. |" ig" 
£ | £ | £ | £ 
Aberdeen Corporation ...; Sept. 2 1.223: — 173, 13 25,215 it 958 
Anelo-Argentine ........] 5» 2 | 45,897 | — 7,177 | 34 191540 = 2218 
Ashton-under-Lyne......, » 5| 449; + 3| 23 | 10902 l+ 24 
Ayr Corporation. ..... DUE is 5 349 , — 33 | 16 8116 - IB 
Bath Electric Trams, Ltd.|  ,, 2 1104 | — 275) 35 34,982 |F $i 
Birkenhead.......+-- n i 6 1,339 | + t8, 23 2944 |= 3 
Birmingham Corporation. .,, — 5| 11,,372| — 331 | 23 | 280959 |+ 135€ 
Blackburn Corporation ..|  » 2 1,221, — 255| 23 32186 |t L5 
Bolton Corporation ..-.-- „ é| 298|-— 220} 23 | 6559 |t 200 
t Bournemouth Corporation » 2 2,249 | — 597| 22 £0,324 '- 7% 
Brad{ ra Corporation .... N 5 5870 | — 23| 23 | 147,269 i+ 915 
Brighton Corporation .... i 7 1,378 | + 1 | 123 28413 | 38 
tBristol Trams & Carriage ii 4| 9377| + 146| 35 | 102,522. |t 10:0 
. Burnley Corporation ...-| » 5 1,396 | — 292| .. m - 
Burton Corporation.....- i 6 301 | + 3| 23 7,084 |+ 310 
Bury Corporation .....-- », 6! 1877| + 432|12 | 33,450 + 1,78 
Calcutta Tramways Co. .. ši 5 | n68,947 | —82,331 Qa ka ís 
Camborne-Redruth .....| v 5 130 | — 13 | 36 507 |- 5 
Cardiff Corporation .....- Aug. 15| 2,740) — 88) 19 | 52610 |t 251 
, Central London Railway . "" va ex + o > 
City & South London Rly. is i A » 
Cork Electric Trams Co... A 17,821 + 1% 
Croydon ..... rnnt 4- 3905 ip 24$ 
"Derby «ee mm Ims ne 24069 x 10% 
Dover Corporation....-.. xs 6077 | I% 
Dublin & Lucan Railway . T 1628 |- 18 
Dublin United ....-sees- + 3,138 909,104 |- 1,274 
Dundee Corporation ..... — 139 21.168 [+ 1 
East Ham Council ......- + 287 25552 4 2 
Brith ... «eee T" n d B 
Exeter Corporation...... + 855 | Jl 
Glasgow Corporation... .. = 282458 |+ 10,13! 
Glossop Trams ......«««- em 4543 |= 1 
Gloucester Corpn. ..-ese- = 2 i 
tHalifax Corporation ..... = 53210 + 318 
Hastings Elec. Trams Co.. = eas 
Hong Kong...... eee A B n 
Huddersfield Corpn.....- + 74653 i+ 51l 
Hull Corporation .....«-> es 7,816 j£ Ll 
Ilford District Council. . . . + 12920 |+ 24 
Ilkeston District Council. . — 300 ~ J 
Ipswich Corporation ...-. = 11453. l 3M 
Isle of ThanetCo....sese.. ~ 30,657 '- 28b 
Kilinarnock Corporation. . 155 | — 2842 |- I 
Lanarkshire Trams Co. .. 1.919 | + 66858 i+ 80 
Lancashire United ...... 1,680 | — 58,368 4 43 
Leeds Corporation ...-..-. 7,683 | — 191,558 |+ 50l 
Leicester Corporation .... 2,706 | — 100.00 i+ 4 
Leith Corporation ...... 7201 | — 12,583 4 + 
Lincoln Corporation ....-| s 110 | — 3.030 |- 14 
Liverpool Corporation....| Aug. 13,048 | — 458,033 j+ 1322) 
Liverpoo! Overhead Rly.. as i : P v | d s 
Llancdudno&ColwynBayR | Sept. 493 | — 40 12,783 - 18% 
London County Council ..| Aug. 2 42,575 | + 2,236 935221 |t €t 
London Elec. Ry. Co. eee ee ee e ee ae 5 ^ 
London United.......... 6,557 | + 36 | 221990 z 3 
Lowestoft Corporation ... 282 | — 48 1009 |p 1X 
Maidstone ........ ee 54 um É zn | T 
Manchester Corporation . . 17035 | — 23 | 405192 .* AX 
Mersey Railway .....-.-.* e 22 ʻi a ie 
Metropolitan Dist. Rly.... a E M id d 
Met. Elec. Tramways .... 9,192 | + 36 | 327,708 It 5% 
Metropolitan Railway ... vs E e] " 
Nelson Corporation ...... 152 | = 22 4£00 j- xi 
Newcastle-on-Tyne Corpn. 5,716 | + $22 | 12209) ' IL ~ 
Newport (Mon.) .......-. 87) | + 23 19,631 i+ a 
Northampton Corporation 638 | + 122 | 13,549 it 
Oldham Corporation ..... 2851 | + 21 55823 I+ 2/* 
Perth (N.B.) Corporation. x - E is T 
Perth (W.A.) Elec. Trams. m ‘ và ^" " 
Portsmouth Corporation..| Aug. 2? 2,648 | — 22 56,816 n 
Preston Corporation ..... Sest. 2 937 | — 23 21.317? + d 
Rotherham Corporation ..| ,, 2 1,008 | — 22 22889 t js 
Salford Corporation...... » 2| 535|- 22 | 119512 = le 
Shanghai...... RAE ee e ei P 
Sheffield Corporation..... » 6| 7,468 | + $4 | 184,339 it is 
Singapore Trams ........ Aue. 1 | $1,244 : Ls i vs 
tS. Metropclitan Tramways| Sept. 4 1,193 | + 36 39,310 |t ^n 
Southampton ........ » 2| 3,423) — 22 | 31859 |t M 
Southend Corporation.... 3 ix ox ee n 
St'lyb'dge, Hyde,&c., Jt. B. : : t Ds oa im 
Sunderland Corporation . . » 6 1,557 | — 23 35.910 + rss 
Sunderland District...... n 2 49] | — 44 25,879 + 
Swindon Corporation ....| ^» 2 193 | + 22 4108 |t " 
Tyneside Tram Co. ......| ^ 2 765 | + 10 58M t M 
Wallasey Corporation ....| 5, 5 1,355 | + 123 31971 t TI 
WalsallCorporation ..... „ 5 €05 | — 36 | 22,488 it Ix 
Warrington Corporation..| , 3 426 | — 22 9902 - JS 
West HamCorporation...|  , 3 2,850 | + 422 64,732 |t 
Ao vahan n Corpn... $i 2 975 | = a e "v 
Yorkshire W.R. Trams...! , = 6! 1,63! 36 | $208 En 
(a) These comparisons are with the corresponding period last year. T° Partly e 
t Includes omnibuses, &c. Minus 2 days. i § Minus He days, (Plus jn 
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NOTES. 


iets 
A Standard of Field Strength. 

A MAGNETIC field of constant strength, like certain other 
standards that we should like to have, is not the easiest 
physical quantity to reproduce and yet it is one that would 
certainly be convenient in the laboratory. As it happens, 
Nature has been kind enough to provide us with such a field 
in the shape of the earth’s magnetic field, but this is very 
weak, and certainly in many cases it would be preferable to 
have something stronger. Of course, if we take a magnetic 
circuit with an air-gap and excite this with a definite number 
of ampere-turns, we have a definite flux in the air-gap under 
suitable conditions, but the objection to such a method 1s 
that the current must be carefully maintained at the re- 
quired value ; and, apart from this, we have difficulties due 
to hysteresis. In a short article which we publish in 
another column, Dr. R. Beattie describes a compensated 
electromagnet which serves the desired purpose exceedingly 
well. Briefly, the method is to excite the electromagnet 
when the iron is in a condition somewhat approaching 


current rises the effect of the auxiliary coil becomes more 
marked, so that finally it tends to obliterate any variation 
caused by variation of current in the main exciting coil. 
Of course, there is still the question of hysteresis, but for- 
tunately this will affect both main and auxiliary coils, and 
the net result appears to be that hysteresis produces very 
little effect. Thus an electromagnet is obtained which 
gives a constant field within one or two parts in a thousand 
over a range variation of the exciting current amounting to 
100 per cent. or more, so that the magnet may be excited 
without difficulty by being connected with the public supply 
mains, and thus a convenient laboratory appliance is ob- 


tained. 
— 


Irrigation and Hydro-electric Power. 


In a Paper read at the recent meeting of the British 
Association in Australia, Mr. KILBURN Scott dealt with this 
subject, and pointed out certain possibilities and limitations. 
There is, no doubt, a large amount of power running to 
waste from irrigation dams in various parts ot the world. 
For example, one of the most noted cases of this kind is at 
the Assouan dam, where the power at the most favourable 
time of year is stated to be 850,000 H.P. The unfortunate 
difficulty arises, however, that the power in such cases 
generally falls off to a comparatively low figure at certain 
times of the year, and in this particular instance Mr. Scorr 
gives the minimum as 39,000 H.P. In the actual proposals 
before the Egyptian Government it is suggested to develop 
about 100,000 H.P., which would be available for about eight 
months of the year, and this would drop down to 10,000 n.p. 
during the remaining months. As pointed out by. Mr. 
SCOTT, power of this kind cannot be very conveniently 
utilised for electric lighting or general power purposes, as 
there might be some difficulty in obtaining a perfectly 
constant pressure or constant frequency. In the case, 
however, of electrochemical manufacture so perfect a service 
is not necessary ; although such irregularities might prove 


‘serious in operating lamps or motors, the effect becomes 


much less marked when electrolytic vats or furnaces are 
in question, though even here it should not be forgotten 


j that the heating effect depends upon the square of the 


pressure, and not on the pressure simply. 


ees 


On account of the less exacting nature of such work, it is 
suggested that large quantities of electrical power at low 


Saturation and to provide an auxiliary winding in series | cost might be used in the manufacture of nitric acid from 
with the main winding to oppose the main flux. As the ‘the atmosphere, in making nitrogenous fertilisers, in 
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manufacturing calcium carbide and calcium cyanamide, in 
the electric production of iron and steel, in making electro- 
lytic alkali, in producing aluminium electrically, and in the 
manufacture of various refractories. It is admitted that 
the cost of stopping and re-starting in smelting and such- 
like operations is serious, but it is pointed out that some of 


following units of the military forces: One divisional head- 
quarters, R.E.; two field companies, R.E.; and one signal 
company, R.E. The Division is being raised under the 
Admiralty with a view to its employment in the Field. Appli- 
cation forms have been sent to all members asking for the 
following particulars :— 
Name in full....... 


: l itl Class of membership in the Institution..............-—— 
these industries, such as the fixation of atmospheric nitrogen, Poena $0.5 2.0005. oe 
can be worked without difficulty in an intermittent way. XURVEUN E Oe EE ee eens eee Weed ne se Fees eei ue eu eO CR T DEI EIE 


Nationality. 3c reor voto nere pio Sex ene 0 S 
ABO. stisosinceavennce Single or married...........................ss 
Military, Naval or Marine i a 
and status (if any) 
Physical qualifications ............csccssceceessecesesceeceessssetesseascssecs 
(Please state whether fit for service in the Field.) 
Have you had experience in the management and handling 
of men? If so, how many, and in what capacity? f°" 
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Electric Vehicles in Ohio (U.8.A.).—A report on electric 
vehicles presented at the annual convention of the Ohio Electric 
Light Association contains an interesting table showing the 
number of electric vehicles in the State of Ohio. Out of a 
total of 7,085 electric vehicles in the United States, the six 
principal cities of Ohio can claim 2,810. The average energy con- 
sumption is given as 104 units per month for pleasure vehicles, 
and 500 units per month for a 2-ton lorry. The following 
table gives interesting data in regard to this movement in Ohi: 


Although we agree that certain industries may be stopped 
and started more readily than others, it appears to us that 
there are very serious difficulties in using a source of electric 
power which may vary to a marked extent. If the output 
of a works is to be reduced to, say, one-tenth of its full output 
during a third of the year, then it follows that during the 
slack period a large proportion of the capital must be un- 
productive, and part of the staff also must be either dis- 
missed or worked inefficiently. There is, further, the 
difficulty introduced by the manufacture of large quantities 
of a commodity during certain parts of the year. In such 
a case the commodity must either be stored at times of full 
output to meet the demands when it can no longer be turned 
out at the same rate, or the market must be flooded at 
certain times of the year and starved at other times, thus 
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tion 7 

pra : : : i . 4 sure , ved | unpaved 
giving rise to serious fluctuations in prices. We quite admit Rete cars. Btreet.| street, | ST*PDY: energy. 
that such fluctuations can be met in one way or another, | ——. | E a Ee eee eee 
,.| Cincinnati ...'363,591; 300 | 65 | 608 | 300 ex hilly; .. 
but the essence of successful working of electrolytic pro- | Cleveland 560663! 2,000 | 95 | 495 | 327 Level | 2d 
cesses in many cases 18 cheapness of power. Power can no Polus 181,511, 450. : M b ded "n 

: DUM E e| T dv eise 168,497, 500, 1 7 ve 

doubt be obtained cheaply from irrigation dams, but if Dayton tn reet 225 | 95 | 72 | 223 (Levl | 3id 
this power is only available to its full extent during, say, | Youngstown | 79,066, 125 | 7 | 88 | 161 |Hilyp  % 
à f h f . Akron......... 69,067 210 6 81 86 | Hilly 314 
two-thirds of the year, the cost of the effective power | Bucyrus...... 8,122, Nene | 1 | 13 | 10 Level | i 


becomes materially raised, and this fact cannot be dis- 


regarded when such schemes are considered. “Lost Pressure in Gaseous Explosions."—At the recent 
meeting of the British Association a Paper on this subject ¥as 
read by Prof. W. M. Thornton. When the maximum pressure 
of an explosion is calculated from the heat of combustion of the 
elements of the gaseous mixture values are obtained which ate 
in all cases about twice those found by experiment. The meat 
of a large number of “ efficiencies of explosion " for different 
combustible gases approaches one-half. To account for this 
four chief suggestions have been made: (1) that there is d 
sociation of the products of combustion ; (2) that the specitc 
heats are much higher at explosion temperatures ; (2) that the 
products are rapidly cooled by radiation to the walls of th 
vessel; (4) that the combustion is not Sore at the time af 
reaching the maximum pressure. None of these 1 m iteel 
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Steel Production in the United States.—The '' Electric 
Railway Journal" gave in a recent issue some imteresting 
statistics published by the American Iron and Steel Institute 
referring to the production of steel ingots and castings in the 
United States. In 1913 the total amount was 31,300.874 tons, 
as against 31,251,303 tons in 1912. The following table gives 
the production of all kinds of steel ingots and castings by 
processes since 1904, in gross tons. 


| Open- | 


‘Electric — Total qe e sudes 

Years.  Bessemer. | Loth Crucible. | and all ingots and sufficient to account for all the loss of pres a d br the 

| ERU | | other. | castings. | tion is now made by the author that it may be caused by 

————- S du PU E a aa forces of cohesion which eome suddenly into play " 

1004. . scr ev . 7,859, 9, : zi ,190 13,859,887 n ation a lecule check the translation 
1905... 10,941,375 | 8,971,376 | 102,233 | 8963 120,023:947 | Moment of formation of a molecule, 


energy to which alone pressure and temperature are due. à! 


1906............-..., 12,270,830 | 10,980,413 | 127,513 | 14,380 | 23,398,136 | €P | 
| raise for the moment the rotational energy of the combining 


| | 
1907... 11,667,549 | 11,549,736 131,234 | 14,075 — 23,362,594 


1908... 6,116,755 | 7,836,729 63.631 | 6,132 | 14,023,247 | bodies. It is shown that the ratio of the an 
1009. ecciesie 9,330,783 | 14,493,936 107,355 — 22,947 — 23,955,021 TE : ‘og before and after collision 8 
T 9,412,772 | 16,504,509 122,303 | 55,335 |26,094,919 of Da T n and rid node z a 
1911. .....-- dures 7,947,854 | 15,598,650, 97,653 — 31,949 (23,676,196 | 9Be-nait, and this ratio 18 to be expected lor Pens 
1019, societe hts 10,327,901|20,790,723 121,517 , 21,162 | 31,251,303 | The suggestion receives support from the form of the curve 

12) bs Seopa Rs | 9,545,706 | 21,599,931 | 121,226 | 34,011 31,300,874 necting efficiency of explosion and changed percentage of yas 


Engineers and the War.—A circular has been sent round to 
members of the Institutions of Civil, Electrical and Mechanical 
Engineers stating that an opportunity has now occurred for 
engineers to serve together under conditions in which their 
professional qualifications will be of advantage. The three 
Institutions have been approached by the Admiralty to assist 
in obtaining picked men for the Divisional Engineer Units and 
Signal Companies of the Royal Naval Division recently formed. 
It is understood that the units will be raised on the lines of the 


in the mixture. This efficiency can be shown to have the form 
p.—1— BN, where B is a constant and N is the number of e 
bustible units in unit volume. A combustible unit i5 dem 
as that group of one molecule of combustible gas and of oxy ie 
atoms just sufficient for its complete combustion. At the 
upper limit N is zero, and the efficiency curve is triangular o 
a base coinciding with the limits of inflgmmability. Its me" 
height is, therefore, one-half of the maximum, and this se 
very fairly well with the observed values given by Clerk in te 
ease of coal-gas. 
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“Temperature Cycles in Heat Engines."—At the recent 
meeting of the British Association, Prof. E. G. Coker and Mr. 
W. A. Scoble dealt with this subject. Experimental investi- 
gations of the cyclical variations of heat engines and heat 
pumps have received much attention, and numerous methods 
and instruments have been devised to give records of their 
cyclical changes, such as those of pressure and volume of the 
working fluid, changes of angular velocity of the crankshaft, 
and the like. Temperature changes in the working fluid may 
usually be inferred very accurately from the pressures recorded 
on an indicator diagram, since there is usually a definite rela- 
tion between pressure and temperature of a vapour, as, for 
example, in heat engines using steam direct from a boiler 
without the intervention of a superheater. In other heat 
engines, such as those using superheated fluids, and also those 
of the internal-combustion type, the temperature is more 
difficult to determine, and it becomes important to measure it 
directly. Platinum resistance thermometers and thermo- 
electric couples have been frequently employed for measuring 
cyclical changes of temperature in heat engines, and a com- 
plete record from point to point of a cycle may be obtained if 
the engine is working with absolute uniformity. As it is 
usually impossible to prevent some amount of variation in the 
working of the engine while the measurements are in progress, 
the resulting curve is a composite one, since each measurement 
corresponds to a different cycle. The possibility of obtaining 
an instantaneous automatic record with an Einthoven type of 
galvanometer was considered in early experiments on the 
cyclical variations of temperature of the working fluid of a 
gas engine, and in the walls of the cylinder, but the difficulties 
then appeared to be so great that a potentiometer balance 
method was used instead. Recently, by the kindness of the 
Cambridge Scientific Instrument Co., the authors have been 
able to make experiments with the latest form of short-period 
Einthoven galvanometer, and this has enabled them to obtain 
instantaneous records of the temperature-cycles of the working 
fluid of steam and gas engines, and also the variations of tem- 
perature in the walls. They confirm the general accuracy of 
the authors' former measurements on cyclical variations of 
temperature in a gas-engine cylinder, and also show some new 
features due to variations from stroke to stroke caused by 
misfires and the like. 


Current Topics. 

Subjects of current interest dealt with in this issue include 
the following :— 

Dr. R. Beattie contributes an original article on '* A Compensated 
Electromagnet as a Standard of Field Strength ” (p. 929). 

An abstract of an article on the ‘‘ Underground Railway in Buenos 
Ayres," by Mr. E. E. Wachsmann, appears on p. 930. Our Leading 
Article deals with this subject (p. 936). 

An abstract of an article on the “ Latest Developments of the 
Mercury Converter," by Dr. K. Norden, is given on p. 925. 

We publish an abstract of an article on the “ Electro-metallurgy 
of Iron and Steel," by Mr. W. M. Johnson (p. 934). 

We give an account of a method of testing lubricating oils (p. 931). 

A Paper on the “ Industrial Use of Synchronous Motors by Central 
Stations," by Mr. J. C. Parker, is given in abstract on p. 924. 

We abstract a Paper on the “ Resistance of the Spark and its 
Effect on the Oscillations of Electrical Oscillators,” by Mr. J. 5. 
Stone (p. 926). 

We publish an abstract of a British Association Paper on “ Irriga- 


Pre ds and Hydro-Electric Power," by Mr. E. Kilburn Scott 
p. 938). 


OBITUARY. 


Epwarp RILEY.—We regret to record the death of Mr. Edward 
E F.LC., which occurred on Saturday last, at his residence at 
arlow Bridge, at the age of 83. Mr. Riley was well known as an 


` analytical chemist and metallurgist and was the first to forge a piece 


of Bessemer steel. 


uL. B. Horrmav.—The death took place recently of Mr. T. B. 
olliday, manager of the Hastings tramways. Deceased was 60 


years of age, and had been associated in tramway enterprise with - 
the late Sir J. Clifton Robinson. Subsequently he was manager of 
the Brighton tramways, and afterwards of the Hastings tramways. 


APPOINTMENTS VACANT AND FILLED. 


Applications are invited for the following positions in the elec- 
tricity and tramways departments of the County Borough of New- 
port: Senior engineer-in-charge (£104 per annum); junior engineer- 
in-charge (30s. per week); switchboard attendant (25s. per week) ; 
mains foreman (£2. 10s. per week). Applications to the borough 
electrical engineer, Mr. A. Nichols Moore, M.I.E.E., Town Hall, 
Newport, Mon. See advertisement. — 

The Municipal Commissioners of Singapore (Straits Settlements) 
require a plumber-jointer for their electricity undertaking. The 
appointment will be for three years at a salary of £23, £24 and £25 
per month for the first, second and third years respectively. Appli- 
cations to the Commissioners Home Agent, Mr. Chas. C. Lindsay, 
180, Hope-street, Glasgow, by Sept. 28. Particulars of qualifications 
are given in an advertisement. 

Swansea Corporation require a junior switchboard attendant. 
Salary £70, rising to £100 per annum. Applications to the town 
clerk, Mr. H. Lang Coath, Guildhall, Swansea, by noon 22nd inst. 

Hackney (London) Borough Council require a generating engineer. 
Commencing salary £120 per annum. Applications to the Town 
Clerk, Town Hall, Hackney, N.E., by noon Sept. 28. 

Wireless Operators Wanted.—The Admiralty announce that wire- 
less operators are still required for enrolment in the Royal Naval 
Reserve for service in the Royal Navy during the period of hostilities. 
Candidates should apply to the Secretary of the Admiralty (N.), 
London, S. W.,or to the Commodore, Royal Naval Barracks, Chatham, 
Portsmouth, or Devonport, giving details of their qualifications. 


Mr. W. V. Edwards has been appointed engineer and general 
manager of the Hastings & District Electric Tramways Co. 

Mr. H. Hopkinson has been appointed canvasser at Walsall at 
£2. 2s. per week, and Mr. A. E. Smith has been appointed sub-station 
mechanical assistant at 35s., rising to 38s. per week. 

Mr. J. Cox has been appointed electrical engineer to Euroa (Vic- 
toria) Municipal Council. 

Mr. M. N. Henderson has been appointed chief mechanical engineer 
for the Australian Commonwealth railways. 


INSTITUTIONS AND SOCIETIES. 


British Association.— The Council of the University of Melbourne 
have conferred the degree of D.Sc. upon the following members of 
the British Association: Prof. William Bateson, M.A., F.R.S.,. 
President; Sir Edward A. Schafer, LL.D., D.Sc., M.D., F.R.S., 
Past President; Prof. W. J. Pope, M.A., M.Sc, LL.D., F.R.S., 
President of Section B; Sir T. H. Holland, K.C.LS., D.Sc., F.R.S., 
President of Section C; Prof. A. W. Porter, B.Sc., F.R.S., Vice- 
President of Section A; Mr. F. W. Dyson, M.A., LL.D., F.R.S., 
Astronomer Royal; Prof. H. E. Armstrong, Ph.D., F.R.S.; Sir E. 
Rutherford, M.A., D.Sc., LL.D., Ph.D., F.R.S. ; Prof. J. Waltham, 
D.Sc. ; Dr. C. H. Ostenfeld ; Prof. W. M. Davis, D.Sc. ; and Mr. 
C. G. Abbott, M.Sc. 


THE NATIONAL RELIEF FUND. 


(Treasurer H.R.H. The Prince of Wales.) 


This great National Fund, for the relief of those amongst the needier 
classes who are widowed, orphaned and otherwise affected by the fighting 
in which our troops and ships are now taking part, urgently seeks contri- 
butions however small. These can be sent with the following note, 
which can be cut out, filled in, put in an envelope and sent unstamped, 
addressed H.R.H. The Prince of Wales, Buckingham Palace, London. 


I enclose £ 8. d. toward the Prince of Wales’ 
NATIONAL RELIEF FUND. 
AM QE ioi cut iai enl a ERO Ud VETERE dae duda epit isha bea C aa " 
A IGOR o dames EE E ciere EIE nee EU a i 
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constant potential relay is useful in supplying the leading kilovolt- 
amperes as the lagging kilovolt-amp^res of the induction motor load 
increase, and vice-versa, thus at all times keeping the condition of 
the feeder, so far as wattless kilovolt-amperes are concerned, at least 
as good as the best condition obtaining prior to the installation of 
the synchronous equipment, and throughout the major part of the 
day very much better. 

Where the synchronous quadrature demand can be made in cxzess 
of the lagging quadrature demand from induction motors, it then 
becomes desirable to put inductance in series with the feeder, thereby 
overcoming drop due to the in-phase amperes operating in con- 
junction with the line resistance. The use of this remote potential 
control has certain advantages over contro! by station regulators, 
First, it combines the two functions of load carrying and of regula. 
tion in one piece of apparatus. Sccond, it is independent of certain 
approximations in regard to the feeder characteristics ; and third, 
it is independent of the distribution of the load along the feeder at 
varying hours of the day. This lest factor is of very considerable 
importance, since a station regulator with a compensator t5 simulate 
the line impedance must be arranged for zn arbitrarily assumed load 
distribution, while on most distribution systems in the larger cities, 
at least, the alternating-current feeders traverse a belt of residential 
territory surrounding the central direct-current district, and then. 
pass into the outlying industrial district. Where one set of feeders 
is maintained for both the residential and industrial districts, the 
centre of load shifts between five and six o'clock p.m. from the indus- 
trial load of the outlying districts to the lighting load of the res 
dential districts, and therefore voltage regulator compensation which 
is carried for one hour of the day is inaccurate for another hour; 
whereas, with the synchronous motor used as a potential regulator, 
a motor at all times endeavours to hold strictly constant vc ttage at 
the point at which the potential relay is applied to the transmission 
line. 

In view of the fact that such potential regulating relay is only 
concerned with the voltage delivered to it, a series of such installa- 
tions may be installed along the length of a feeder with inductances 
of a simple type inserted into the feeder at points so chosen between 
the synchronous motor service taps as to have the potential at two 
adjacent inductances equally high above and below the voltage for 
which the regulator is set, thereby getting the flattest voltage curve. 
between these inductances and very considerably better regulation 
over the whole length of the line. As the voltage distribution curve 
along a feeder carrying uniformly distributed load of uniform char- 
acter is a parabolic function of distance, it is manifest that the seg- 
mentation of voltage regulation of such series inductances reduces 
the variation of potential to a function which is a square of the length 
of the segments of the line, so that this segmenta! regulation with but 
slight multiplication of the segments makes for a material better- 
ment in the conditions throughout the circuit. 

It is, perhaps, hardly necessary to indicate that what we ar 
interested in is primarily leading quadrature kilovolt-amperes, and 
that these can be got with less and less additional investment and 
operating losses as the power factor approaches unity in a machine 
where power factor correction and shaft load are combined in one 
motor, This points to the desirability of having connected to the 
lines as many and as large synchronous motors as may be comme 
cially practicable, rather than combining the power factor correction 
for a given circuit in one machine of limited size, or in à synehron. 
ous motor used merely for power factor correction. As to the appli- 
cations that may be made of the synchronous motor, it may be said 
that the simplest application is as the driving end of a motor. gene 
rator set, where a variable direct-current voltage is desired for such 
purposes as battery charging in large garages, and speed control of 
refrigerating apparatus. A type of application but little used is that 
in which the driven apparatus itself is adapted to variable output. and 
to synchronous motor starting. One such case known to the author 
is that of a 6,000,000-gallon pump operated by a 600 H.P.. 375-volt 
synchronous motor. In this case the pump stroke is made variable 
by means of a linkage hydraulically operated, whereby the piston 
stroke may be reduced quite to zero and the no-load torque thereby 
brought well within the pull-in torque of the motor. After the 
motor is in operation, the stroke of the pump may be varied at will, 
so as to deliver anything from zero up to 6,000,000 gallons per H 
hours. The writer is of the opinion that a great many synchronous 
motor applications may be found where similar adaptations of the 
mechanically driven apparatus to the requirements of synchronote 
drive may be accomplished. 

As an indication of what may be looked for in this line, there has 
been developed an air compressor which, operating at constant 
rotative speed of the shaft, varies its output by air valves operated 


THE INDUSTRIAL USE OF SYNCHRONOUS MOTORS 
BY CENTRAL STATIONS.* 


.BY. JOHN C. PARKER. 


Summary.—The author deals with the applications of synchronous 
motors and tho necessity for special rates to encourage their use. The 
use of constant voltage relays and series reactance and the adaptation of 


the driven apparatus to synchronous motor starting conditions are dis- 
cussed, 


The general mathematical treatment of the synchronous motor 
and its special application 23 a synchronous condenser—so-called 
for the placing of a leading powerfactorload on a distribution system 
is so thoroughly familiar and simple that the present Paper will not 
concern itself with the features of specific analysis. It may be 
recognised that in general the customer of a distributing company 
has little technical interest in the use of synchronous equipment, 
since it is somewhat more expensive than induction motor equip- 
mert, does not lend itself readily to extremely small unit installation, 
and is, even with more modern apparatus, slightly less substantial 
and easy to operate. On the other hand, on the larger units these 
difficulties are of less significance, and therefore we may look for 
industrial applications of synchronous motors where relatively large 
concentrated power applications occur, possibly supplemented by, 
but in general ditferentiated from, group and individual motor drive 
distributed throughout à manufacturing plant. It will, therefore, 
be the case that such applications must be made on large centralised 
equipment, such as air compressors, refrigerating machines, pumps, 
&c., rather than on individual machines, or in those places where the 
industry depends on one centralised power supply using mechanical 
distribution throughout the plant; such industries being, for 
example, the smaller milling concerns, where all of the manufac- 
turing processes are correlated, giving no diversity factor on the 
different machines and thereby most readily lending themselves to 
a mechanical power distribution, all of which operates all the time 
the mill is in commission. Such à mechanical distribution in general 
offers high efficiency of distribution with a not excessive first cost 
and maintenance, and with fairly close synchronising of the ditferent 

machines driven, so that in such a case individual induction motor 
installation with electric distribution of power is not economically 
justified. 

Obviously the synchronous motor in industrial use will not find 

its place where frequent starting and stopping are required, nor 
where the starting must be done under full load. In the cases of 
relatively large centralised power utilisation, the consumers motive 
for synchronous motor application is found either in a rate schedule 
favourable to unity power factor or leading load, in a sharing of the 
expense of the initial installation by the central station company, or 
in a special arrangement into which the central station enters for a 
class rate made lower than the rate offered for induction motor 
service in consideration of the improvement of distribution condi- 
tions, and offered only where such an installation will prove advan- 
tageous to the central station company. Practically all. modern 
svstems of charge for electric service are based on the maximum 
demand in conjunction with the kilowatt-hours, either in the form 
of a direct charge for power and another direct charge for energy, or 
on the load factor distributed over a period of time, in which case 
the charge comes back to cither a recorded demand charge or the 
rating of the connected apparatus. A metered system of demand 
seems to be distinctly preferable. By having such a metered demand 
based on the kilovolt-ampere rather than on the kilowatts, the con- 
sumer has a material interest in keeping the power factor as near to 
unity as possible. This is particularly the case where energy is 
supplied from a hydro-electric enterprise over a long distance trans- 
mission line. In such ease a kilovolt-ampere basis of charge is, the 
writer believes, the rule, and the incentive to the eustomer to make 
synchronous installation is a matter of anywhere from 10 to 30 per 
cent. of the annual cost of power. 

An additional feature which, in the writers practice, is being 
incorporated into industrial synchronous motor applications, is the 
use of automatic potential regulators for holding constant voltage 
at distant points in the transmission line, either with or without 
inductance inserted in series with the line.” Where the aggregate 
leading quadrature kilovolt-amperes which it is practicable to get 
connected. to the lines is less than the aggregate lagging quadrature 
kilovolt amperes due to induction load, it is manifestly undersirable 
to insert a series inductance, since the latter would serve to reduce 
the power factor of the feeder load and maintain a certain minimum 
potential drop ; but even in such a case the synchronous motor with 


* Abstract of a Paper read before the American Institute of Electrical 
Engineers. 


by a mechanism similar to that of a Corliss engine. The Corliss gea” 
varies the cut-off on the intake, and thereby limits the work done ptf 
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_ mercury vapour in an iron vessel and not in a glass tube. 
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stroke. while the compressor may be relieved entirely of load at 
starting by blocking the valves open. Another method of accóm- 
plishing the same result has been suggested by Mr. I. Lundgaard, 
who recommends the adaptability of constant speed motor drive to 
variable output for air and ammonia compressors by means of an 
adjustable clearance space to be secured through the use of small 
cylinders with stop pistons, or through a series of chambers commu. 
nicating with or cut off from the clearance space by separate valves. 
The combination of such an arrangement with a by- pass valve ob- 
viates the necessity for variable speed and high starting torque, and 
through such arrangement the rangé of industrial application of 
synchronous motors is very widely extended. 


THE LATEST DEVELOPMENTS OF THE MERCURY 
CONVERTER.* 


BY DR. K. NORDEN. 


Cooper Hewitt in 1903 suggested that when used as a converter, 
and not as a source of light, it might be desirable to enclose the 
But it was 
found in the first instance that a vast ceal of work had to be done 
with glass vessels in order to determine theoretically the principles 
of the are, and to find methods of controlling disturbances of 
different kinds on a small scale. In experimental work of this kind, 
the ease of access which glass tubes allowed was a great advantage. 
The first step with iron containers was made by the General Electric 
Co., cf America ; their method is described in the English patent 
11,539 of 1909, and from that time onwards some sort of continuous 
progress has been made on those lines. "The first complete model 
of this type reached Europe towards the end of 1912, and was suit- 
able for converting single-phase current into continuous current. It 
consisted of two cylinders, each containing a kathode and an anode, 
and each surrounded by a water jacket. The arc is started auto- 
matically ; tubes are provided which lead to an air-pump, and this 
air-pump must be kept at work permanently while the converter is 
in operation. Each cylinder had an output of 40 kw. ; with three- 
phase current, three cylinders were necessary. The vacuum is main- 
tained by packing rings of lead, rubber or asbestos. The packing is 
naturally a matter of great importance, seeing that at these tem- 
peratures, the. mercur y gradually disappears unless special precau- 
tions are taken. The Allgemeine Elektricit:ts Gesellschaft then 
proposed to mount all the anodes together with the kathode in a 
single container, and this led to several successful models on a small 
scale. The anodes were introduced through the top of the container 
and arranged around a central anode, which started the arc. A 
water Jacket was used as before, and for outputs up to 30 kw. this 
plan worked well. But for larger sizes, like 100 kw., it was found that 
with a single cylinder it was impossible to exceed a certain current- 
density. This meant that as the output increased. the number of 
the anodes had to be increased, which meant a corresponding increase 
n the diameter of the cylinder. But with large cylinders, the pack- 
ing of the joints is a matter of great difficulty the water-cooling is apt 
to be defective to such an extent as to allow overheating at some more 
or less inaccessible spot, and there are other matters which also 
require careful examinati:n. Still, it was plain that the main de- 
mand would be for large and not for small converters ; and a model 
which reached its maximum output at 50 kw. could not be regarded 
as a final settlement of the matter of design. 

Án improvement on these methods was found by app ying the 
results of work that had been done on glass. In this case side tubes 
for containing the anodes had been found to be an improvement, the 
condensing chamber being placed overhead, so to speak. It was 
known to be important to keep the anodes away from the so-called 

“kathode flame," otherwise particles might be shot out of this 
"flame" on to the anode. If this happened, it was known that the 
80-called valve-action ceased, and that a short-circuit was formed. 
The simplest plan seemed to be to keep the anode away from any 
possible danger zone, and therefore the side tubes for taking the 
Bnodes were devised. Afterwards a further improvement was made 
by introducing a sort of kink or bend in this side tube, and thus pro- 
ducing a better protection against " backfires.” The actual fall of 
voltage in the ancde arms was thereby somewhat increased, but this 
was of no importance, seeing that the applied voltage could also be 
increased at the same time. This led to the development of a new 
form of construction in iron during the year 1913. The new method 
had other not inconsiderable advantages. Thus the anodes became 
more eas'ly accessible from the outside, an 1 they could also be more 
easily cooled or heated, as desired. The drawing in the figure shows a 
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* Abstract of an article in the ‘' 


converter that is capable NESQUOCSECREOKNNM ig“ ila cea a a giving 300 amperes continuous current 
at 350 volts if supplied with three-phase energy. The output is, 
therefore, 100 kw., the dimensions being shown in millimetres. The 
following description refers to a model on which Prof. E. Orlich has 
carried out tests, the results of which are also given. 

The converter consists essentially of a cylindrical iron vessel, 
about 1 metre in height and 415 mm. in diameter. The cylinder is 
completely closed at the bottom ; the cover at the top is uscd for 
holding the condensing chamber in position. This condensing 
chamber extends downwards inside the main vessel. It is 800 mm. 
in depth and 300 mm. in diameter, and contains 35 litres of water. 
It is left open at the top so that the water is free to volatilise ; this 
volatilisation, of course, increases the efficiency of the condensing 
chamber. If the apparatus is kept permanently at work, the con- 
densing chamber requires to be filled once in 24 hours. This seems 
to denote a great improvement on the old method which required a 
continuous water circulation ; the old plan required a fairly steady 
supervision, and any accident to the water supply might mean the 
destruction of the apparatus. At the lower part of the main cylinder 
three side tubes are connected, as shown, which branch out at first 
somewhat radially, but are then bent upwards in a direction parallel 


ARRANGEMENT OF MERCURY CONVERTER. 


(Dimensions in millimetres.) 


to the axis of the cylinder. These arms or side tubes are, therefore, 
constructed on a plan very similar to that which has been found to be 
successful with glass converters. Through the ends of these side 
tubes the anodes are introduced with suitable packings and insu- 
lators. The insulation takes the shape of porcelain on the lower 
side, and washers of asbestos and mica on the upper side. The 
vacuum is maintained by packing rings of lead. The mercury 
kathode is at the bottom of the main cylindrical vessel, and the con- 
struction at this point is similar to that adopted with the anodes. 
The anode used for starting the arc is adjusted by hand, and there is a 
small window in the iron cylinder through which the arc can be 
observed. 

Prof. Orlich's report contains the following particulars. "The 
apparatus was joined up to three-phase current having a frequency 
of 50, and measurements were made, as shown in the accompanying 
table by means of accurate wattmeters :— 

All the instruments gave very steady readings, and there was no 
difficulty in getting accurate results. The figures in the table wero 
taken while the converter gave out 100 kw. of continuous-current 


energy. Omitting the first reading where the output was rather low, 


C 
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Table— Showing the Efficiency of Conversion, 


—— 


- f PME THE RESISTANCE OF THE SPARK AND ITS EFFECT 
POM pronum ON THE OSCILLATIONS OF ELECTRICAL OSCI- 
Time, | yoy. (Current in| Total applied volt- | Cur. Total f LATORS.* 

age. | each energy age. | rent OU*PUE leiency BY JOHN STONE STONE. 
phase. in kw. -in kw The working theory of the electrical oscillation circuit of to-day 
2: $ ; is still that of the oscillatory discharge of a condenser through a coil, 
A | im Nos gaa | 2. Qoa | Sod | first givent by Prof. William Thomson, the late Lord Kelvin. Whie 
2:58 p.m., 557 i 110-7 340 | 293 99:8 | 90-2 | it has been quite impossible to make explicit comparisons of such 
3:13 p.m.) 559 | S 110-1 337 | 292 984 90-2 extremely high-frequency oscillation circuits as are commonly 
3:33 p.m. 563 = 111-6 342 | 294 1003 | 89:8 | employed in radio spark telegraphy with the predictions of this 
3:48 p.m.| 558 " 108-8 338 | 291 982 903 | mathematical theory, a comparison can be made between the 
4:0 pm. 574 " 114-6 348 | 299 1040 (907 | requirements of the working mathematical theory and the salient 
i E 2 mE. is x 2n HA e characteristics of actual oscillations which take place in such circuits, 
58 UR ` ae ii 106-9 335 | 987 962 |900 | 2nd although this comparison is less direct, it is, perhaps, none the 
5:38 p.m. 559 . 110-2 339 | 292: 989 |898 | less conclusive. The Thomson theory states that if a condenser of 
5:58 p.m. 565 H 111-4 342 | 294 1006 90.4 | capacity C be charged to a voltage, V, and be then discharged 
7:3 p.m. , 579 80 54.1 358 | 137 490 | 90-6 | through a coil having a resistance, R, and an inductance, L, the dis- 
7 TTL ean mmm = |] charge will be oscillatory in character, provided R?/4L* is less than 
919 | e | 2-69 Jos G5 23l 56 1/CL, and that the oscillatory current flowing at any time, t, after 

578 ies 11-1 358 277 9-9 89 


Lou MAU. NA ee, the close of the circuit may be expressed as 
Pumps stopped at 6:20 p.m., but an input of 100 kw. was continued up 


2 
to 7 p.m. 


i= Q- ver sin wi, e . e o oè ò o (1) 
@ 


R 1 
where Q,— CV, a= gn w= TN a* =w,'— a’. 


In the foregoing Q, is, of course, the initial charge of the condenser 
and w, or 1/4/CL is the free periodicity of the circuit formed by the 
condenser and the coil, or the periodicity to which that circuit would 
respond resonantly if isolated from other circuits and acted upon by 
a constant E.M.F. of that periodicity. The periodicity is the 
natural periodicity of the circuit, and is the periodicity of the elec. 
trical oscillations which, according to the theory, result in it when its 
electrical equilibrium is in any way abruptly disturbed and then 
allowed to come to rest. 
` It has, been demonstrated by means of oscillograms that this 
theory, which will be hereafter referred to as the logarithmic decre- 
ment theory, represents, with a very fair degree of accuracy, the 
oscillations which take place in oscillation circuits of relatively low 
natural periodicity, where the resistance of the spark is nil or 80 
small that it is negligible as compared with the conductor resistance 
of the circuit. But in the case of the extremely high frequency 
oscillators used in radiotelegraphy, or, in fact, of any oscillator in 
which the spark resistance is the major resistance of the circuit, we 
should not expect this theory to be in close accord with the actual 
phenomena, and the empirical evidence shows quite conclusively 
that the logarithmic decrement theory does not represent the 
phenomena, even qualitatively, when the spark resistance is the 
dominant resistance. 

I hzve distinguished between the laws governing the oscillations 
which take place in high and low-frequency electrical oscillation 
circuits, and have found that the difference between a high-frequency 
oscillation circuit and a low-frequency oscillation circuit is one of 
kind and not merely one of degree or of the relative dimensions df 
the electrical constants, as is sometimes assumed. A high-frequency 
oscillator is not merely the replica of a low-frequency oscillator ons 
smaller scale with regard to its resistance, inductance and capacity. 
The low-frequency oscillator is essentially one in which the initial 
rcsistance of the spark, if there be a spark, is small compared to the 
conductor resistance of the oscillator, while & high-frequency oscil- 
lator is essentially of a kind in which the initial resistance of t'e spark 
is large compared to the conductor resistance of the oscillator. or 4 
least is comparable thereto. This distinction may, perhaps, be most 
easily apprehended by considering a numerical example at which à 
relatively low-frequency oscillator is compared with a high-tre 
quency oscillator. l , l 

Let the low-frequency oscillator be one whose periodicity w ! 
6-28 x 108, a periodicity which corresponds to a frequency of 1,000, 
and let the free periodicity œ, of the high-frequency oscillator be 
6-28 x 165, a periodicity which corresponds to a frequency of 1,000,000. 
Further, let the inductance L, and capacity C, of the ale i d 
oscillator be 1,000 times as great as the inductance L, and suave 
respectively of the high-frequency circuit. If the energy of t 
oscillation is to be the same in the two circuits, we must have 

| CIVIC, | 
where V, and V, are respectively the initial voltages of the ei 
in the low and high-frequency circuit condensers. From yn 
see that V,=31-6 V,, or that the voltage of the initial charge i 
condenser of the high-frequency circuit must be 31-6 times as g% 
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* Abstract of a Paper read before the Institute of Radio Engineer 
t" Philosophical Magazine,” 1853, sec. 4, Vol. V., p. 393. 


With a continuous current of 
5 amperes, the arc could be easily started, and continued to burn 
after the starting anode had been removed. When the direct 
current was reduced to 3 amperes, it was found impossible to main- 
tain a steady arc. When the converter had been allowed to cool, 
it was found possible to start the arc and maintain it without the 
help of the lighting anode, when a direct current of 7 amperes was 
taken from it. Oscillographic records were also taken, and are 
reproduced in the original Paper, but they are very similar to those 
which have been already obtained on glass converters. They show : 
that the one half of the alternate-c:rrent wave is entirely suppressed. 
It can, therefore, be said that the present converter is capable of 
dealing continuously with a load of 100 kw., and that at this load 
the temperatures are such that the materials out of which the con- 
verter is constructed are not affected in any of their characteristic 
properties, These temperatures are naturally high, but not un- 
reasonably so. Moreover, the efficiency of the conversion :s good. 
The method of construction has the advantage of putting the anodes 
in special side-arms, where the heat can be easily ca:ried away 
without affecting the main vessel. Moreover, ''back.fires " are 
unlikely with this arrangement, and there seems to be no extra- 
ordinary difficulty in making the joints sufficiently air-tight to main- 
ta'n the requisite vacuum. The main vessel is naturally heated to a 
much smaller degree, seeing that it does not contain the anodes. 

This type of converter is now being made by the Allgemeine 
Fiektrizit its Gesellschaft for direct currents up to 300 amperes and 
for voltages up to 350. A voltage of 325 is sufficient for charging a 
220-volt batterv, and a converter of this kind is, therefore, suitable 
for use in direct-current installations which are joined to a three- 
phase network. Other types are also being experimentally dealt 
with; but with higher voltages longer side-arms will be needed. The 
General Electric Co. has aheady made models capable of giving an 
output of 1,000 kw. These are capable of giving a continuous out put 
of 600 or 700 amperes ; for a short time they are capable of giving 
1,400 amperes with an output of 1,200 kw. 
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As that of the initial charge of the condenser in the low-frequency | subsidence of the oscillations is a linear function of the time, as 
circuit in order that the energy of the discharges may be the same in | shown in Fig. 3. From these and similar observations on circuits in 
the case of the two oscillators. Thus we see that if the initial voltage | which the spark resistance is preponderant, it is evident that the 
in the case of the condenser of the low-frequency circuit be 1,000 | amplitude of the oscillations may be represented analytically by the 
volts, a voltage at which there is practically no spark on closing the | expression A,— B,f, where A, is the initial amplitude and — B, is the 
circuit, the initial voltage in the case of the condenser of the high- | constant rate of subsidence or decay of the oscillations with time; 
frequency circuit must be 31,600 volts, which corresponds to the | also that this expression may be substituted for the exponential 
spark-gap of about 1 cm. between ball electrodes of 2 em. diameter. | factor e—at of the logarithmic decrement theory in dealing with such 
«'onsidcring, now, the conductor resistance of the two oscillators, it is | circuits. To secure a consistent mathematical theory of the oscilla- 
not to be expected that the conductor resistances of the inductance | tions of circuits in this class it is necessary to reconcile this mode of 
coils in the two circuits will be in the same proportion as the in- | subsidence with the circuit equation of the electrical oscillator, and 
4luctances of the circuits, but the least proportion which can be fairly | for this purpose we will write the expression for the current t at any 
assumed between them is that they are proportional to the square | instant of timet after the disruption of the dielectric at the spark-gap 
root of the inductances. Therefore, in the case of the low-frequency áa i-(A,—B,)sino/f, » e... . (2) 

oscillator in question, the spark-gap is almost infinitesimal and the | . P 
park resistance is at à mimimum, while inthe corresponding high. | 1P which we make no assumption as to À,, B, or w except that they 
are not functions of t or i. 


The circuited equation of the oscillator which we must use is 
di lj 
L; g| ir Rio. scs ns (3) 
If we substitute the value of i for (2) in this equation we get 
; I ^ 1 
(Dem (* Ji Bib COS wt — | R(A,—By)—B,(L+ za)! 
Co i Cw’? | 


sinwt=0. . . . . . (4) 


i 
-+ 
t 


For all values of ! which makes sin «'t vanish we have Ly,’= — 

from which it follows that (Cm 
: | 

u = —,— Zw 

Viv 

the physical significance of which is that the natural periodicity of 

oscillation of these circuits is the same as the free periodicity and is 


(5) 


Fio. 1. 


frequency oscillator the spark is so large as to give rise to the rapid 
dissipation of the energy of the oscillations and the conductor resis- 
tance of the oscillator is less, and in practice would be considerably 
less, than one-thirtieth of that of the low-frequency oscillator. 
Quantitative measurements can be made of the amplitude of 
individual oscillations in high-frequency oscillators by means of a 
Braun cathode-ray tube, and by a comparison of these the law of the 
decay of the oscillations in such circuits can be determined. Fig. 1 
has been obtained by this method, and shows the way in which the 
successive oscillations diminish in amplitude with time. Figs. 1 and 
2 are drawn from data given by Dr. Zenneck in his works,* because 
his data are more complete and conclusive on the points which it is 
desirable to bring out here than that derivable from any of my own 
observations. By this method of measurement no information is 


o Current.—» 


Fio. 3. 


independent of the resistance of the circuits. This is a point of 
deviation from the logarithmic decrement theory in which the 
| 1 HR: 


3000 
yeriodicity of the natural oscillations is w - —-  , while 
I y l Tet CL 4L: 


the free or resonant periodicity is w,= Vee 


For values of t which make cos w’t vanish, we have from (4) 


| I 
R(A,— By) = By L+ a} ©... . (0) 
Cu” 


Substituting (5) in (6) we have 
R=- RED e e e . e . 7 
PN ES: : ( ) 
The physical significance of which is that the resistance of the 
spark is inversely proportional to the amplitude of the oscillatory 
current. It remains to determine the constants A, and B,. In the 


-A 


A ; 
first place, it is evident that B,— T where T, is the time from the 


0 
beginning of the oscillations till they cease altogether. The expres- 
sion for the current may, therefore, be written :— 


t 
iA (17; ) sin on. aa cde. esee S) 


A, may be determined either by the condition that /idt=Q,, 
which means that the total flow of electricity through the circuit 
during an oscillation train must equal the initial charge Q, in the 


gained as to the frequency of the oscillations nor as to the law of decay 
of the oscillations at or near the point of their final disappearance. 
The frequency, however, may be more accurately investigated 
through the use of a very loosely coupled resonant secondary, having 
No spark-gap to introduce indeterminate aberrations, than by any 
oscillogram, while the question of the end of the train of oscillations 
15 only of minor importance. 
When we investigate the rate of decay of oscillations in a high- 
frequency oscillation circuit in which the conductor-resistance 18 
negligible compared to that of the spark, we find that the decay or 


* 218 (a) Chapter 1X., Vol. L, “ Electromagnetische Schwingungen 
und Drahtlose Telegraphie ” ; also 11 (b) Chapter I, " Leitfaden der 
Drahtlose Telegraphie,” 


To 
condenser, or it can be determined by the condition #?= Rdt — CV, 
0 


the significance of which is that the total energy dissipated in an 
oscillation train must equal the energy of the initial charge of the 
condenser. 

These two methods give consistent results by which A,— Q,o,, proe 
vided that 2T,/T is an integer. The physical interpretation of this 
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condition is that the oscillation train comes to an end at a time when 
the oscillating current would normally be zero. The condition of 
maximum deviation from this is when the oscillation train is assumed 
to come to an end at a time when the oscillatory current would other- 
wise be at a maximum. It may be shown that in that event A, 
would be slightly greater than Q,o,, but this difference will always be 
small even when the damping is large or when the ratio T,/T, which 
is equal to the number of complete oscillations in an oscillation train, 
is not very large. The complete expression for the current may, 
therefore, be written, 


t 
{= Qa( I= ) sim "E 


7 ty 


(9) 


| m 
* . A" . 4 amis 
or, if we call R, the initial resistance at t -= O, we have 1 T 


. so that 


0 


the most explicit form of the expression for the current is 


TAL ow . e. à 
4 CL 2L vL 


It is extremely simple. QUA/CL represents the initial amplitude, 


(10) 


RJ : 
(1-35). represents the subsidence of the amplitudes, and Iy CL 


represents the natural periodicity of the cireuit. Each of these 
factors is different from and more easy to compute than the corre- 
sponding factor in the logarithmic decrement theory, but these are 
not the more important points of distinction between the new and the 
old theories In the first place, in the circuits in which the log. 
arithmic decrement theory applies, the ratio of the amplitude of 
consecutive oscillations is a constant; thus, if [, and I3 represent 
the amplitudes of the two successive oscillations of period T, then 


I 
Mem eT, 0.0.0.0... . (M) 
l, 


which is the constant known as the damping, while aT is known as the 
logarithmic decrement perzcycle. In the circuits to which the new 
linear theory applies itis not the ratio [,4.1/I,that remains constant, 
but the difference 
T 
z3 
T. 
which is also a constant and in which T/T, is the reciprocal of the 
number of complete oscillations in a train. The ratio T/T, is evi- 
dently the true damping in the case of circuits to which the new 
linear theory applies, and corresponds to the quantity e@T in circuits 
to which the logarithmic decrement theory applies. — It is interesting 
to note that while in the logarithmie decrement theory no oscillations 


I,—1,,1—4A, (12) 


° . . . . . . 


— 


l : po 
can occur unless the resistance is less than 2 J * It 18 casy to see that 


in the case of circuits in which the linear subsidence prevails oscilla- 


tions will occur as long as 
2 /L | 
R<- mae e *. . . L] e . * ( l 3) 
T C 


The distinction between the theory which is likely to be of most 

practical importance, however, results from the fact that while under 
the logarithmie decrement theory the oscillations continually dimin- 
ish in amplitude with the lapse of time, they theoretically never reach 
zero, while in the new theory they reach zero mathematically as well 
as physically after the very definite time T, or after the very detinite 
number of half oscillations 27,/T. This does away with the chief 
difficulty to be met with in applying the comparatively simple 
mathematics of ordinary undamped alternating currents or currents 
of constant amplitude to the damped oscillations of the circuits to 
which the linear subsidence theory applies. It enables us to express 
in a comparatively simple and elementary way the usual succession 
of oscillation trains with definite spark frequency as the sum of a 
number of simple alternating currents, each of constant amplitude, 
and does away with the difficulties which arise in the case of the 
logarithmie decrement, and which are of purely mathematical 
origin, due to the overlapping of the purely fictitious tail of each train 
of oscillations by the equally fictitious tail of every other train. Thus 
it mav be shown that if we designate the time interval between these 
suecessive sparks or the reiprocal of the spark or group frequeney by 
T',. then 


* 


ans ceo. Hm 
1—— sS e! -—«u,, sin Pree e . e š A * (14) 
i l 1 
SS Ti . maT, 
pere (y= - n m Sn a . 
where ve mal, Ti, 


m taking successively the positive integer values, 


The determination of the alternating current which will be induced 


in a very loosely coupled secondary or wave meter. becomes ex- 


tremely simple and the interpretation of the reading of an alter- 


ee 


nating current instrument in either the primary or secondary circuit 
becomes correspondingly simple. The computation of the above 
series is perhaps a bit troublesome when T, /To is not an integer, and 
when T, is large compared to T, But this need lead to no par- 
ticular difficulty in interpreting the readings of instruments in the 
primary circuit, because so long as the wave trains do not overlap or 
become less than T,/T,, readings of the instrument will, other things 
being equal, be proportional to the spark frequency I/P. It, 
therefore becomes possible to eliminate any complications by con. 


[4 


t i . 0 . à 
sidering the ratio TU l. and to correct by multiplying the current 
l 
or voltage reading of the instrument by the actual ratio. 
eqn 


1 [] . . . 
When — =1 in the sine series for i we have 
() 


2A ` mr 
" 1... ` " 
i— -sinwlL—sin---) ..... (15) 
T ] 1 


and the series is rapidly convergent. 

Returning to a consideration of Figs. 1 and 2, curve (1) shows the 
manner of subsidence of the oscillations with time, curve (2) shows the 
total resistance of the circuit at any time, and curve (3) the spark 
resistance calculated by the expression 2L/T,— t, which we see is the 


À È l A 
equivalent of the expression (7), if we remember that —=T,, Inspec. 


i 
tion of these curves leads to the conclusion that the departure from 
the linear law of subsidence is inappreciable when the conductor 
resistance is 10 per cent. or less of the total initial resistance of the 
circuit. Curves (2) and (3) are drawn as smooth curves in spite of the 


Current + 
Fia. 4 


fact that there is nothing in the determination of expression (1) t 
justify this, since the expression (7) for R is determined only for 


mm NE 
values of f, which make cos o,f=0, or t=, where m is an int ger 
d 

But though I have given no analytical support to this tacit assum- 
tion that the resistance undergoes no cyclical changes in eal 
oscillation in the circuits with which we are dealing, there are never 
theless very substantial grounds for the proposition that when the 
conditions are such as to give the linear subsidence of amplitudes the 


spark resistance is given by the expression R=," and suffers onl 
immaterial cyclical variations. (7 l 
It has long been known that if a steady unidirectional current ! 
pass across an air-gap between two metallic or graphite oe 
electrodes, the relation between the current and the voltage acros P? 

gap is given very closely by an expression of the form, 
, b a 09 


V=ax-. e. ry e r ` e 
1 


where a and b are constants over a certain range in the value: of ii 
current. If we call V/i the resistance of the gap. and for the ue 
are going to make of this ratio we are justified in doing so. then t 
resistance of the gap is 
(10 
i ou " 
If. therefore, we vary the current flowing across the gap in T 
with extreme slowness, measuring the while the voltage pua" 
gap. and compute the values of the resistance p for y "hut th 
number of different values of the current, we should find nee 
resistance varied with the current after the manner shown m " di- 
of Fig. 4. tHe resistance increasing indefinitely as the curr 
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minishes, and becoming infinite when the current becomes zero. 
Similarly, if an alternating current of extraordinarily low frequency 
were to be passed across the gap then the relation between the 
current and the voltage across the gap would be illustrated by the 
curves (5) and (I) respectively of Fig. 5, from which it will be seen 
that the voltage increases indefinitely as the current approaches zero 
and becomes infinite at or very near the time the current vanishes. 
This may be called the static theory of the resistance voltage and 
current at the gap, because it represents the conditions after the 
resistance of the gap has reached a steady state for each value o f the 
current flowing, but when the changes of current strength take place 
with considerable rapidity a very different set of phenomena are 
observed. The resistance of the gap is then seen to depend not only 
on the current flowing at the instant but also upon the current which 
has been flowing during an appreciable interval of time preceding it; 
in other words, the resistance of the gap shows a species of hysteresis 
or lagging behind the current variations. Thus, if the simple har- 
monic current of curve 5, Fig. 5, be of a moderate frequency, say 
100 cycles per second, then the voltage at the terminals of the gap 
will no longer correspond to curve I, but will be of the character of 
curve 2. — In that case the resistance variation with current will be 
that shown by curve 2 of Fig. 4. If, now, the frequency of the simple 
harmonic alternating current of curve 5 of Fig. 5 be doubled the 
voltage across the gap would be that shown by curve 3, Fig. 5, and in 
that case the resistance variation with current will be that shown by 
curve 3, Fig. 4. It is easy to sec that as the frequency of the current 
of curve 5, Fig. 5, is continually increased the voltage curves will 
continually approach the simple harmonic curve 4 of that figure, and 
the corresponding resistance curves of Fig. 4 will continually ap- 
proach the constant value indicated by line 4 in Fig. 4; in other 
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words, the resistance owing to its marked hysteresis will not have 
time to execute a cyclic change during a cycle of a high-frequency 
oscillation, and will only have time to follow the changes in the 
amplitude of the oscillations. The above considerations apply to- 
quenched gaps, but not to gaps in hydrogen or hydro-carbon gas or 
to flames or gaps equipped with powerful magnetic blow-out fields 
It will be seen that the linear subsidence theory is as extreme in one 
direction as the logarithmic decrement theory is extreme in 
the other direction, the one theory requiring that the effects 
of the conductor resistance shall be very small compared to 
that of the spark resistance and applying particularly to certain high- 
frequency circuits, while the other requires that the effects of the 
Spark resistance shall be very small or negligible compared to the 
conductor resistance, and applying particularly to certain low- 
frequency circuits. A great many oscillation circuits are inter- 
mediate between the two classes mentioned, and I hope soon to pre- 
sent a Paper giving the theory of such circuits in some detail. 

Before closing, it may be well to consider briefly the effects of 
dielectric hysteresis, since when this is present in the condensers It 
reproduces a virtual resistance in the circuit which in a manner 
determines the damping of the oscillations. In’ the absence of 
dielectric hysteresis, if we have a voltage E sin wf, across the ter- 
minals of a condenser of capacity C, the current which flows through 
the condenser will be ECy cos wt, and the ratio of the current to the 
voltage across the condenser, which, for lack of a better term, we 
may call the instantaneous value of the admittance of the condenser, 
Will be Cu cot wt. But if, owing to dielectric hysteresis, the current į 


through the condenser lags by an angle, 8, then the instantaneous 
value of the admittance becomes 


I 
plos 8 cot wf +sin 8), b 4. gov Wd) 


from which we see that the condenser acts like a condenser of air 
dielectric of capacity I/Ew cos 8 in parallel with a conductance of 
value I/E sin ê In other words, the condenser having a definite 
hysteretic angle of lag is the equivalent of a condenser withouf 
hysteresis shunted by a resistance which is inversely proportional, or 
very nearly inversely proportional, to the frequency of the current. 

A quantitative study of this subject is to be found in Dr. Austin’s 
Paper.* Suftice it, therefore, to say here that as the hysteretic con- 
ductance of the condenser is directly proportional both to the capa- 
city of the condenser and very nearly so to the periodicity of the 
oscillations, with the product of the capacity by the periodicity 
remains the same in high and low frequency circuits considered as 
two classes, this hysteretic conductance will be the same for the 
class of high as for the class of low frequency circuits. As this 
hysteretic conductance J/E sin 8 is in parallel with a condenser con- 
ductance I/E cos 6 its relative importance is, therefore, the same in 
low and high-frequency circuits. 

The corresponding resistance or impedance function of the hys- 
teric condenser is 


_E l E . ' 
—T sin 8+ j cos I ae 
where j=V—1, 
which shows that the hysteresis may be represented by a hysteretic 
resistance E/I sin 8, which is very nearly inversely proportional to the 
] 


periodicity, in series with the condenser of capacit : 
I w cos ò 


Therefore, if dielectric hysteresis is a pure hysteresis, we may 
represent it either by a conductance in parallel with the condenser 
or by a resistance in series with the condenser. But from the above 
consideration of the subject the values of the capacity of the con- 
denser will be very slightly different from each other in the two cases. 
This fact has not heretofore been recognised so far as I am aware, 
and this difference in capacity will in general be so small that it is 
questionable whether it could be observed with any of our present 
means, since cos 6 will be very nearly unity in all workable conden- 
sers, and sin 8 will be an extremely small quantity. 
be permissible to take I as equal to ECw. Then we have for the 
apparent capcaity C' in parallel with an apparent hysteretic con- 


It will in general - 


ductance S’, C'— C cos 8, and S'— Ce sin 6. Correspondingly for the : 


apparent capacity C" in series with an hysteretic resistance R^, we 


have sin ó 
1 RCM 9 and R'— E 
cos à 
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A COMPENSATED ELECTROMAGNET AS A STANDARD 
OF FIELD STRENGTH. 


BY R. BEATTIE, D.SC. 


When a standard magnetic field is required for the purpose 
of calibrating ballistic galvanometers or fluxmeters it is usually 
obtained by means of a standard air coil. As a secondary 
standard the field in the gap of a permanent magnet may be 
utilised, as in the very useful magnetic inductor of Hibbert. 
A well saturated electromagnet may also be employed as a 
secondary standard, but 1s somewhat inconvenient in use since 
the exciting current has to be kept at a fixed value with greater 
or less precision according to the degree of saturation of the 
magnet core. By compensation this disadvantage may, how- 
ever, be overcome, and the field strength of an electromagnet 


rendered practically independent of the exciting current over , 


& considerable range. Such a compensated electromagnet the 
writer has found both convenient and reliable as a secondary 
standard of field strength or of flux. 

The method by which an electromagnet can be compensated 
is sufficiently well known, though the exactness with which 
compensation can be effected 1s not, perhaps, so clearly realised. 


It is only necessary to impose on the main flux in the magnet | 


gap an opposing or compensating flux created by an auxiliary 


series winding the number ot turns on which are so adjusted | 


that the compensating flux increases or decreases with changing 
current at the same rate as the main flux. To provide a path 


* “ Proceedings " of the Institute of Radio Engineers, April, 1913. . 
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for this compensating flux the magnet has to be furnished with 
auxiliary poles P,P, in parallel with the main poles P,P, (Fig. 1). 
Both sets of poles may carry compensating wiadings of N, and 
N, turns respectively. These are joined in series with each 
other and with M the main winding, N, being connected up to 
oppose the main flux in gap G, and N, to aid the flux in gap G;. 
Both compensating windings, therefore, act together in main- 
taining a flux round the local circuit indicated by the dotted 
line in the figure, this flux being superposed on the main flux 
which divides between the main and auxiliary gaps and follows 
the paths shown by the arrow-marked full lines. 

The simplest case to consider is that in which the pole-pieces 
and yokes are of negligible reluctance and the compensating 
turns are so adjusted that 

N, __ reluctance of gap G, 
mom ee ee Wt, ae db ses od (1) 
N, reluctance of gap G, 


The compensating flux is tben entirely independent of the main 
flux, following the dotted path in the figure and not entering 


two parts in a thousand over a range of variation in the ex- 
citing current amounting to 100 per cent. or more. With a 
suitable winding the magnet could thus be connected up to the 
ordinary lighting circuit, and could be relied on to maintain a 
practically constant field in spite of variations in the supply 
voltage, or variations in the exciting current due to the heating 
of the magnet coils. 

For the sake of simplicity, and in order to render the problem 
amenable to theoretical treatment, it has been assumed that, in 
making the adjustments, the condition (1) is satisfied. It is 
obvious, however, that this is not in general a necessary con- 
dition, and that, for instance, a magnet could he compensated 
by winding auxiliary turns on P,P, alone or on P,P, alone. 

Again, since there is always a certain amount of reluctance 
in the pole-pieces and yokes, it is not theoretically necessary 


C 
> 
N 


Field in Gap G}, in C.G.S. Units. 
g B 8 & 


o 
N 


3 4 5 6 7 8 9 10 1 12 B M 
Exciting Current in Amperes. 


Fic, 3. 


the main magnetic circuit at all. With a main magnetic 
circult of small section, and therefore easily saturated, the 
field in G, due to the current in M is represented by the upper 
curve of Fig. 2, while the field in G, due to the compensating 
coils, being linear in relation to the exciting current, is repre- 
sented by the straight line. The resultant field in G,, or the 
difference between the two, is represented by the middle curve. 
By choosing N, and N, so that the line representing the com- 
pensating flux is parallel to the general slope towards the end 
of the upper curve, it is easy to get a resultant curve with a very 
flat maximum corresponding to a constant field in G, over a 
wide range of exciting current. 


that there should be gaps at G, and G,. The process of adjust- 
ment is, however, rendered much easier and the magnetic 


stability of the apparatus is greatly improved by the presence 
of these gaps. 
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UNDERGROUND RAILWAY IN BUENOS AYRES.* 


BY E. E. WACHSMANN. 


The population of Buenos Ayres has nearly doubled in the last 
10 years, and is now about 1,500,000. This period of 10 years has 
also seen a great development of power locomotion, so that the num- 
ber of vehicles propelled by some form of mechanical power has in- 
creased from 60 to 7,438 in that time. This naturally means a con- 
siderable growth of the congestion of street traffic, with the result 
that à contract was made between the town and the Anglo-Argentine 
Tramway Co., whereby the latter obtained the concession for the 
construction and working of underground lines. On December |, 
1913, the line between the Plaza de Mayo and the Plaza Once de 
Septiembre was opened to traffic. This line starts at the Gover- 
ment buildings in the Calle Balcarce, crosses the Plaza de Mayo, rum 
along the Avenue de Mayo up to the Plaza del Congreso, where it 
forms an S-curve ; it then passes along the Calle Rivadia, continuing 
till it reaches the Calle Laprida. At the Plaza de Once Septiembre, 
the tunnel leaves the straight line, in order to cireumvent the site 
which has been set apart for the Municipal Buildings, and bends 
towards the Western Railway Station, which is the meeting-point of a 
good deal of traffic. 

This line is laid out with two tracks, and has, roughly speaking, 
& length of 3,350 metres, without reckoning shunting tracks. There 
are nine stations on the line, at an average distance apart of 400 
metres. The depth of the tunnel is fairly uniform ; there are slight 
gradients, which never amount to more than 1 in 20, and are caused 
by the surface gradients, and the depths of the main sewers. The 
rails do not vary in height above the aea level by more than 9ft 
The greatest distance between the rails and the surface of the street 
is 7-02 metres and the least is 4:85. The line is almost straight, the 
radius of the sharpest curve being 85 metres. This railway is peculiar 
in this respect—viz., that it is possible for trains to pass from the 
street tramways to the underground line and vice versa. This seems 
on frst. principles likely to be a very doubtful advantage: the ee 
head and underground traffics are in essence of such a totally al 
ferent nature that it seems almost certain this interchangesbility 
is likely to lead to insuperable difficulties. The tunnel is 4:35 metre 


—————— rere eT 
* Abstract of an article in the “ Elektrotechnische Zeitschrift, Heft 
1914. 
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The degree of constancy attainable 18 illustrated by the 
curves of Fig. 3, which were obtained experimentally durin 
the process of adjusting an electromagnet designed on these 
lines. The proper number of auxiliary turns required to give 
the most exact compensation had to be found by trial. The 
upper curve relates to the earlier and less exact stages of adjust- 
ment and the lower curve gives the best results so far obtained 
with this particular magnet. Hysteresis effects, though not 
of course entirely absent, were relatively Very small, sub- 
stantially the same curves being found for increasing and for 
decreasing currents. In the actual use of the magnet any 
slight differences due to this cause were eliminated by reversing, 

With the magnet referred to there was no special difficulty 


in getting the field in the main gap constant to within one or 
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high between the rails and the roof, and 7-6 metres broad ; there are 
no pillars between the tracks, and this makes the tunnel appear 
broader than is usual in such tunnels in other large cities. Most of 
the stations are 100 metres long, being constructed to accommodate 
trains with six carriages. A good deal of preliminary work had to be 
done, but the actual construction of the tunnel was begun in the 
latter part of 1911. The largest part of the tunnel has side walls 
of a thickness of 90 cm., and a section of the tunnel, showing the 
general lines of the construction, is given in Fig. 1. The entrances 
to the stations are situated on the pavements, each station being 
painted a different colour as a sort of guide to the passengers. The 
rails are 18 metres long, weighing 43-7 kg. per metre; they are laid 
on wooden sleepers, so arranged that they can be changed, if desired, 
in a few minutes. In view of the proposed interchange of traffic 
between the tramways and the underground line, the overhead form 
-of trolley wire was used on the latter. There are two overhead wires 
for each track, suspended at intervals of 6 to 8 metres from wires 
running across the tunnel. The voltage on these overhead wires is 
1,100. It would appear to the author that this is likely to lead to 
complication and trouble in the future, In his view it would have 
been much better to have given up the idea of running the tramcars 
on the underground line, in which case the ordinary third-rail form 
-of construction could have been used, which would have been much 
more suitable for the voltage that has been chosen. Power for light 
-and traction is supplied hy an outside company through iour sub- 
‘stations. Current is reccived at 13,000 volts and is transformed to 


1,100 volts for the underground line and 550 volts for the surface 
work. The lighting is effected at 220 volts, arrangements being made 
so that in case of need any of the sub-stations can be cut out without 
interfering with the supply. 

The trains follow one another at intervals of 1} minutes; the 
signalling arrangements are, therefore, of great importance. The 
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semi-automatic alternate-current block system has been adopted, 
and is very similar to that used on the underground railway in Ham- 
burg. The signals are given by lights, which are only visible on each 
track in the direction of motion. The signalman also works the 
points, which are under electrical control, through two accumulator 
batteries, The points cannot be opened before all the carriages have 
‘crossed. One of the lines now under construction—viz., that from 
the Plaza de Mayo to the Plaza Italia—will be worked by signals 
which are entirely automatic, as on the latest lines in Berlin. The 
choice of suitable cars was a matter requiring a good deal of care in 
view of the interchange of traffic between the overhead and under- 
ground lines. They contain platforms at the ends for the street 
traffic, and doors at the sides for underground. They were supplied 
by Bourgeoise, of Bruges, and are 16 metres long, with 24 seats 
lengthside and 16 crosswise. The carriages weigh 30 tons. They 
have each two motors of 85 kw. capacity on the one-hour rating at 
560 revs. per min., and were supplied by the Allgemeine Elektricitats 
Gesellschaft. The gearing is 1 to 4:05, and the maximum speed is 
50 km. an hour. The wheels have diameters of 902 mm. The 
Starting acceleration is about 0-6 metre per second per second. 
Current on the surface lines is taken direct from the network, but in 
the tunnel it is transformed by a motor-generator to 500 volts. The 
present traffic on the line requires 50 carriages. Until the line is 
completed to Cabalito, and until the Western Railway completes the 
electrification of its underground lines, the trains will consist of 
from two to four carriages, and will follow one another at intervals 
-of from three to tive minutes. But developments will take place 
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almost immediately. The greatest length of the trains is intended 
to be 96 metres, so that if the trains follow one another at intervals 
of 14 minutes, 16,800 passengers can be transported in either direction 
in an hour. The average speed is 20 km. an hour. The cost of con- 
struction is about £3,500,000, which is, roughly speaking, £1,350,000 
per mile of double track. The extensions are expected to be carried 
out for a rather lower figure. It is expected that about 4,000,000 
passengers will be carried annually over a mile of single track. There 
are other lines in contemplation or under construction, amounting in 
all to 16 km. of double track. 


TESTING LUBRICATING OILS. 


;, COMMUNICATED.] 


Based on the figures given in the Census of Production of the 
United Kingdom, 1907, it would probably be a conservative estimate 
to place the rating of the machinery now being used in this country 
for the production of electrical energy at upwards of 3,000,000 n.»., 
and of this over 95 per cent. will doubtless be furnished by steam- 
driven reciprocating engines and turbines. 

Assuming that through imperfect lubrication only 1 per cent. of 
the above total is lost, the waste, allowing 54 running hours per 
week, amounts to well over 63,000,000 kw.-hours per annum. 

Every engineer knows that the reduction of friction to a minimum 
is one of the most important factors in the economical running and 
upkeep of al] classes of machinery, or, briefly and in other words, 
that oil is cheaper than friction ; and yet the question of lubrication 
does not by any means receive the careful attention it deserves. 

Coal consumers have for the past 10 years been in more or less of à 
muddle arranging and re-arranging specifications on which to pur- 
chase their fuel, but in comparison with correctly 
defining the requirements of a lubricating oil the 
drafting of a coal specification is an extremely 
simple matter. For the coal consumer the heat 
value of a coal expressed in B.Th. units is for all purposes in which 
coal is used as a fuel the fundamental factor on which his purchase 
is based, the type of boiler the fuel is to be consumed in being 
immaterial to the purpose. 

But for the oil user the problem is not by any means so simple à 
matter, and many widely varying factors enter into it even when 
dealing with lubricants for the same type of machinery, as, for instance, 
in the lubrication required for an engine cylinder. A cylinder oil 
capable of maintaining thorough lubrication when working with 
saturated steam would render but poor service in the same cylinder 
in the presence of superheated steam, while the cylinder of an 
internal combustion engine requires a totally distinct type of lubricant. 

The oil user and the coal consumer suffer alike from the fact that 
analysis can only reveal in part what they require to know, and just 
as the most accurate method of determining the calorific value of a 
fuel is by its combustion in a bomb calorimeter, so the only reliable 
way to ascertain the true lubricating value of an oil is to test it in an 
apparatus specially designed for the purpose. 

Fortunately for the would-be draughtsman of an oil specification, 
à machine now exists which not only accurately determines, but also 
automatically records, the correlation that should exist between the 
machinery to be lubricated and the lubricating medium it is pro- 
posed to employ for the purpose, and he is thus able to determine 
the economic value of all lubricants necessary for his particular 
requirements, and, what is, perhaps, of more importance, aided to 
select with certainty the cheapest qualities of lubricants which will 
give the highest degree of efficiency for any given purpose. 

This machine, known as the Sternol oil-testing machine, is manu- 
factured by the Stern Sonneborn Oil Co. (Ltd.), and, although but 
of comparatively recent origin, its introduction has already yielded 
a considerable amount of information on the hitherto somewhat 
obscure subject of lubricating media. 

The apparatus forms a complete self-contained oil and grease- 
testing plant, the equipment including a small high-pressure steam 
boiler and superheater, and is so arranged that all tests are carried 
out under conditions which are in every respect the exact mechanical 
counterparts of the actual work to be done by the lubricants. To 
accomplish this the speed of the machine can be varied as required 
to produce the equivalent of from 50 to 3,000 revs. per min., cor- 
responding to a speed of the frictional surfaces of about 5 in. to 25 ft. 
per second. The range of pressure is from llb. to 7501b. per 
square inch, and the temperature can be increased from that of the 
frictional surfaces when at rest to 500°C., which surpasses the heat 
of dry steam produced under the highest pressure. 

The high.pressure boiler and superheater enables tests to be 
carried out with cylinder oils under actual working conditions, the 
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disintegration of the oil, if any, and the amount of sediment formed, | flows into the outer spiral chamber at I, passes up the spiral and 
being noted by blowing the oil upon test paper. through the opening J into the spiral F, which it descends, going 


The recording mechanism indicates automatically and upon the | out at the bottom by the opening K to the central bore holeW,, 
same sheet of paper the degree of friction and the temperature of | whence it escapes into the chamber A through the opening M, ‘and 
the frictional surfaces at various speeds. The curves are such that | out of A into the pipe N. According to the nature of the mixture of 
they also indicate the proportional thickness of the layer of oil 
required to maintain efficient lubrication at the given temperature, 
together with the comparative values of the oils in relation to their 
capacities for withstanding various temperatures. 
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steam andfoil, any constituent from the latter tending to deposit 
settles on the surface of the spirals, and the amount and nature of 
such deposit may be ascertained by removing the covers B and H 
and withdrawing the spirals, when the length over which the deposits 
extend may be readily seen. The temperature of the steam is indi- 


Fig 1.—GENERAL VIEW oF OIL-TESTING MACHINE. 


Witl such data available (and the makers inform us they will 
test, free of charge, any sample of oil or grease submitted to them for 
the purpose) it becomes an easy matter to set out the qualifications 
an oil should possess to meet any particular requirements. 

Of the accompanying illustrations Fig. 1 is a general view of the 
machine, details whereof are shown in Figs. 2 to 8, while diagrams 
made by the machine are reproduced in Figs. 9, 10, 11. 

As will be seen from Fig. 2. which represents the attachment for 
testing cylinder oils under dry heat and under wet and dry steam, 


Fra. 4. 


cated by the thermometer G, and the temperature is maintained by 
means of the burner P. After passing through the vessel A, the 
steam and oil can be blown through the tube N on to the paper Q. 
The frictional tests are carried out as shown in Fig. 3, a pat 
sectional elevation, the two parts R and T forming the two friction 
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this part consists of a vessel, A, with a cover, B, carrying a smaller 
vessel, which communicates at the bottom with the pipe D, 
through which saturated or superheated steam is admitted as, and 
when, required. In this vessel are two cylindrical parts E and F, Fia. 5. Fic. 6. Fia. 7. 
having spiral ribs on their outsides, E being made to fit closely | A 
within the vessel, and F within E. The vessel, which stands | members. These have annular surfaces, between which lubre ber 
upon an asbestos pad and has a cover, H, which is screwed on, is | oil or fat is fed in any euitable manner. The lower irich me 

shown in part section with its cover on in the small separate figure. | T is mounted on a vertical spindle, U, driven by the bevel whee ient 
The oil to be tested is fed into the steam, and entering with it at D and V from the motor, as shown in Fig. 1, though any convenie 
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form of drive mayibe adopted. 3 Means are also provided whereby 
the spindle U can be caused to rotate a'short distance one way or the 
other. € The friction members R and T are surrounded by a casing, b, 
àn which are the steam inlet and'outlet connections c and d, R being 
arrid ,0n a vertical rod, e, which passes through a gland on the 
casing. An enlarged part, f, of the rod forms a piston, a small pipe 
connecting the steam space in the casing b with a small annular space 
; above thejpiston, to ensure equal pressure on both sides of the piston. 


By means of the lever k and spring balance a varying load can be 


°C 


o A] 


, put on the friction members. A water jacket, j, pipe k,and an over- 
flow pipe (not shown) are provided for cooling the lower member T. 
The pipe k may be used for running off condensed steam, and the 

casing b may, if required, be heated by the Bunsen burner /: 

The recording apparatus shown in Fig. 4 carries a spiral spring 
:thermostat, m, the thermometer tube n leading therefrom through the 
rod e to the friction members, the rod being connected by a lever, p, 
with the pencil r, which works over the recording — s 
(Fig. 3) In connection with the lever p is a 
spring, t, and a pawl, u, which engages with a m 
toothed rack, v, and prevents a return movement 
of the lever p until released by the disengagement ^ gj 
of the pawl. The thermometer is connected with 
.& pencil, r, carried on the lever w, which works 
over a recording device, y. The strips on which 
the records are worked and the method of driv- 
ing the same are clearly shown. It should, how- 
ever, be noted that when the spindle U has a 
to-and-fro motion imparted to it the spindle d" is 20 
shifted sideways,so that the worm-wheel e' is out of 
engagement with the worm on the spindle U. The 0 
operation i is as follows : When the driven spindle 
is put in gear with the spindle U the testing of 
the lubricating oil between R and T takes place 
under the continuous rotation of T. Owing to 
friction the member R is caused to rotate more or 
less with T (according to the nature of the oil 
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ring lubrication bearings, the lower plate having two rings—one on 
the outer and one on the inner side. By this means a vessel for the 
reception of a comparatively large quantity of oil is formed around 
the frictional surfaces. Fig. 6 shows a surface arrangement by means 
of which, aided by a drop-feed lubricator it may be ascertained how 
many drops of oil are required for proper lubrication under the condi- 
tions of the test. In Fig. 7 is seen the arrangement used for tests of 


solid lubricants, while Fig. 8 shows the method used for testing 
oC 
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cylinder oils. In this case the lower plate is cut with incisions to 


remove superfluous oil. 

The result obtained by testing an oil at 200 revs. per min. is shown 
in Fig. 9*. At a pressure of 75 lb. per square inch on the test plane 
there is an automatic warming of 40°C., at 150 Ib. the temperature is 
44^C., at 225 lb. the temperature is 48°C., at 300 Ib. the temperature 
is 50°C., at 375 Ib. the temperature is 52°C., at 450 Ib. the temperature, 
is 54°C, at 600 Ib. per square inch the temperature has risen to 60°C. . 
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tested), and through the lever p acting against x 

the spring ¢ the recording pencil r describes a Sg | 

curve on the recording strip. If the spindle d" ¢ = a 

is moved as before mentioned an oscillatory 3 fa a 

‘movement is given to the: friction member . T. Do — M 9 t m \ |W 

The properties of the oil under test can be ascer- Š Kg AAT ARDET P MERERETUR m À \ 
tained under this motion, the member R being 300 225 225 390 | 309 

rotated, more or less, according to the friction, Lbs. per square inch. MU pe min, 
the retum movement of R being prevented i boii IO "MX? 


by the pawl u being allowed to- engage with 
the rack v. This allows of the lubricant being tested, if desired, 
both for rotary and reciprocating motions, the pressure in either 
‘case being varied as required by the spring balance As will 
be seen steam pressure can be applied during the tests, or they 
may be carried out, by means of the water jacket, at constant 
temperature: 

The frictional surfaces of R and T are formed differently, as shown 
in Figs. 5 to 8, the first being an arrangement similar,to that of 


for a short time, end then it rises rapidly, showing that the oil is not 


able to stand this pressure. 
Fig. 10 shows the test of an oil, the speed being 575 revs. per min. 


*The figures in the cross hatched portions show the pressure in kg. 
per sq. cm. at which each part of the test was carried out, the corres- 
ponding figures for lbs. per sq. in. being given below. The two diagrams 
are simultaneous in each case; "This applies throughout to Figs. 9, 10 


and 11. 
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At this speed the rise of temperature is gradual up to & pressure of 
300 lb. per square inch, beyond that the temperature rises very 
rapidly ; consequently this oil is not suitable at this speed for heavily- 
loaded machinery. 

In Fig. 11 an oil, M IX, has been tested at 300 Ib. per square inch 
by means of a “ Flotteur” lubricator; two drops per minute are 
allowed to go on the bearing. It will be seen that the friction curve 
falls slightly for & short time and then rises very rapidly, and the 
temperature also increases to 70°C. This shows insufficient lubrica- 
tion, as when the pressure is reduced to 225 lb. per square inch the 
temperature falls slightly, whilst there is a slight trembling on the 
indicator, showing still bad lubrication. The number of drops is 
then increased to four per minute and the friction line is now steady, 
and after a short time the pressure is increased to 300 lb. per square 
inch, the friction curve and temperature remaining steady, showing 
that the proper amount of oil has now been obtained. 

In M X two drops per minute on the bearing which is loaded to 
300 lb. per square inch lasts only a very short time, and as can be 
seen by the rapid rise of temperature, is not at all sufficient for the 
proper lubrication under these particular conditions. 


back pressure, and accordingly reaction proceeds efficiently at a high 
rate. What success the Continuous Zinc Furnace Company has 
had at Hartford in condensing 85 per cent. of the zinc vapour to 
spelter while making a fusible slag, copper matte and lead bullion 
in one furnace and in one operation out of refractory ores, has been 
due in no small part to a proper recognition of this plain deduction 
from the laws of physical chemistry and electrothermics. And the 
money wasted in Canada, Norway, France and Germany, partly 
in large salaries and abortive large-scale experiments, has been 
due to an ignorance of physical chemistry, thus applied. Parenthetic- 
ally, it can be stated that one for success must make his mistakes on a 
small scale. It can be concluded, therefore, that the way to smelt iron 
ores electrically is to reduce iron oxides in gradual steps seriatim and 
produce a “ sponge-iron” with incipient slagging of mineral im- 
purities. "This reduction can be done by combined influence of solid 
carbon, hydro-carbons, hydrogen and carbon monoxide. 

If we have regard for J. E. Johnson, jun.'s, principle that for each 
metallurgical condition there is a certain critical temperature at 
which the reaction velocity is zero and that each degree above that 
critical temperature the reaction velocity is increased ; if we regard 
the action as going on in 100 or more elemental stages, and if we apply 
the foregoing to the progressive pre-heating and “ metallising " of 
the charge, imparting these heat units from some cheap source, e.g., 
from the combustion of soft coal, in a thermally insulated apparatus, 
electrical smelting of iron ores would not be so costly or so inefficient 
as heretofore. Such a process, if intelligently elaborated, has possi- 
bilities. If by making a counter-current of ferruginous slag we were 
able to decarbonise and siliconise the iron and produce uniformly a 
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ELECTRO-METALLURGY OF IRON AND STEEL.* 


BY WOOLSEY MCA. JOHNSON. 


Summary.—The author reviews the general prospects of the appli- 
cation of electricity to the metallurgy of iron and steel. 


and sulphur, we might easily attain a commercial procedure of ex- 
cellence. Unquestionably the only economie manner of electrically 
treating iron ores is to deliver an iron sponge to the smelting zone in 
balanced proportion. With such a general procedure in mind and 
with firm control of product that electric smelting gives, there are 
possibilities of direct application of electrical heat to iron smelting 
that, though great, do not stretch one’s imagination beyond the: 
elastic limit. Of course, one should never attempt to carry on à 
refining process where standard quality is desired in a continuous. 
operation. Where quantity or tonnage is desired there should the- 
metallurgical engineer employ a continuously acting process. When 
examining and studying the theory and philosophy of metallurgy 
some 10 years ago I discovered this fundamental principle: * That 
for concentration of metallurgical values” a continuous process is à 
necessity, while for refining an intermittent process is à necessity. 
To my mind the fact that proper electro-metallurgy of iron consists 
in a graduated pre-heating with a final electric smelting of " metal 
lised ° product, making a “ pig-steel ” for subsequent short electric 
refining, is as clear as crystal. This opinion is based on some prt 
tical experience as well as on theory. The future will show how far: 
this is right. l 

There are three roads along which future progress will be made n 
applying electricity to steel metallurgy. Fortunately, we can record 
some pronounced commercial successes in each line, and have genet- 
ally recognised facts of the past and present on which to base hopes. 
of the future. The three present roads are as follows :— 


1. Crucible cast steel or alloy steel making. 
2. Steel castings in foundry. 
3. Super-refining of hot steel for. “ tennage " steel in a steel plant. 


The commercial importance of steel is greater than that of gold, 
silver, zinc, copper and lead combined. The net practical effect of 
this is that the iron blast furnace is the most efficient metallurgical 
instrument that exists. For instance, its thermal efficiency often 
exceeds 40 per cent. and the saving of labour is likewise'satisfactory, 
for a well-designed blast-furnace plant will have & charge of 15d. per 
ton of ore for labour. The open-hearth and Bessemer practice has 
likewise been brought to a state of " temporary perfection." Econo- 
mies of different nature have been introduced into the iron and steel 
industry, as, for example, the by-product coke oven in connection 
with an iron works, gas engines working on blast-furnace gas, the 
Gailey dry-blast apparatus, and the manufacture of slag cement. It 
thus can be reasoned with surety that any electro-metallurgical 
improvement can only succeed here because of innate fitness. The 
competition of the existing metallurgical art is active and severe, 
and more so, I believe, than is the case with any other metal. Possible 
and potential competition of pyro-metallurgical improvements, e.g., 
the oxvgen-enriched blast, cannot be neglected or depreciated in a 
review of the subject. Probably the only serious weakness of the 
iron furnace is its inability to control rigidly the quality of pig iron 
amd the only serious weakness of the steel business is to make in 
quantity and at a price commensurate with the demands and needs 
of civilisation steel of quality. Any electro-metallurgical process of 
making steel can only be successful provided the article which is 
made is so much better that it compensates for its higher cost. For 
instance, if the steel is made very hard and free from blowholes, and 
has no dissolved gases in it, it has a physical texture which might 
compensate for its higher cost. Ordinary steel, made very cheaply, 
is good enough for most purposes, and steel made electro-metallur- 
gically must be of the grade of crucible steel. Otherwise the process 
has no economic value. 

It m ghi be thought that with power at £l :2 per electrical horse- 
power-year, approximately the thermal equivalent of coke at £1-6 
per ton, with cheap ore and with a ready market for the product that 
the honest efforts of the Norwegian and Swedish pioneers would have 
met with marked financial success. With the work in Norway, the 
designers had too evidently copied slavishly the general lines of the 
iron blast furnace simply substituting electrodes for tuyeres. — This 
is as humorous as the first railway cars, which were merely remodelled 
stage coaches. If a man wishes to succeed in doing something new 
he must depart from tradition while placing a proper valuation on 
the facts of tradition. and he must do his own thinking. Due regard 
must be paid to the following fundamental truth. An electric furnace 
of buried arc or slag resistance type 18 much more efficient for melting 

than for reduction and smelting. This principle is plain and obvious. 
Most metallurgical reactions require time for completion and to 
complete any reaction with a maximum of chemical or metallurgical 
smoothness a progressively intense application of metallurgical means 
must be used. There is a partial exception in case of reduction of 
zine oxide by carbon, for both resultant bodies enter gascous phase 


In the first, unquestionably, is the largest margin of profit. But 
an examination of the process for making “ tool ” steel does not dis- 
close any great lack of satisfaction among user and maker. Much 
bad steel is sold as tool steel, but a great amount of fine steel is made 
in crucible to satisfaction of maker, vendor, and user. Unquestion- 
ably, there are innate points of superiority in the electric steel furnace 
over the crucible. These can be enumerated as follows: (1) De 
creased labour charge ; (2) dispensing with crucibles ; (3) increase 
thermal efficiency; (4) control of temperature and chemical condi- 
tions. All these can be summed up in the fact that size of unit coul 
be increased at will. Under (4) we might point out that the reaction 
between oxygen and carbon dissolved in steel comes slowly to equili- 
brium and that so-called “ dead-killing " done in crucible can be 
effected much more easily in the electric furnace, and that a dense 
ingot can be better obtained by electric furnace than by crucible. — 
we consider the electric steel furnace for alloy steel we.sce that 18 
control over reductivity profoundly affects the commercial cond 
tions in dealing with easily oxidised elements, as manganese, chro- 
mium, &c. If I were going into the electric tool ‘steel business 
would choose some special new field like the. praduction. of steel for 
mine drills. Here the advent of small high-speed hammer drill has- 
brought a necessity for a better grade of steel, selling, say, for 4d. pet 
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* Abstract of an article in “ Metallurgical and Chemical Engineering." 
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pound. This would give the newcomer more of an even chance, 
especially as the purchasers would buy in large blocks and would be 
guided by technical advice. In arguing pessimistically in all the 
above, I disclaim any intention of doing anything but pointing out 
the general great commercial inertia and friction that confronts this 
and every similar innovation. My conviction of the gradual com- 
mercial success of the electric tool steel furnace is no less strong even 
if I see clearly the forces opposing it. 

In the steel castings we have much greater chances for an imme- 
diate broad expansion of the electric steel furnace. The economic 
freedom is great. For instance, in every industrial centre there is a 
growing demand for steel castings from many consumers, and there 
is produced often by some people a large amount in the aggregate of 
steel drillings and turnings, “ fins " from drop-forge bar plant, all of 
good chemical quality and all sold at a discount because of physical 
nature. Some of this contains oil enough to do all the pre-heating 
under which procedure the energy consumption would be reduced to 
350 kw.-hours per ton of product. Besides this there is often “ off- 
peak" power that could be purchased from central stations for 
7 mills to 9 mills. Under such conditions it is perfectly possible to 
produce liquid steel suitable for castings for £5-2 per short ton; in 
fact, this is an accomplished commercial fact. With a good-sized 
plant and especially favourable conditions it is quite probable that 
liquid steel could be made for £3-6 per short ton, and this is not the 
ultimate. The “ baby" converter which uses a “ high-silicon " 
low-phosphorus pig iron, costing at an average of over £4 per ton, has 
a serious rival in the electric furnace for production of smaller cast- 
ings. The quality of electric steel is high and its physical properties 
are such that with careful moulding a higher percentage of merchant- 
able finished castings can be expected. We may even hazard the 
prediction that the open-hearth steel foundry has a potential com- 
petition in the electric furnace on large castings. 

In considering the subject of tonnage electric steel we see that the 
legitimate hopes of the pioneers have been deferred. In the manu- 
facture of tonnage steel it is natural to give this a first quick refining 
in the Bessemer or open-hearth furnace, pour the partially refined 
steel into the electric furnace, finish the refining there by use of 
slag high in lime, allow reactions to come to equilibrium, the gases 
to pass off and the impurities to come to the top, and after this “ dead 
killing" is accomplished, to pour the metal into ladle. It was this 
accomplishment with the discovery of the “ calcium-carbide ” slag 
and the practicalisation of the “ series arc " furnace that was the 
second great contribution of Paul L. T. Héroult to electro-metallurgy. 
This electric process has given new life to the Bessemer converter, 
and there are those that see a “‘ triplex " process, Bessemerising basic 
open-hearth treatment with final electric furnacing, as the process of 
the future. "This may well be for certain large installations. Certain 
it is that when operating in & large way on *' duplex" process, the 
electric furnace can make steel of a superior quality at a cost slightly, 
if any, above the cost of that made by fire in a single operation. With 
the demand as pressing as it is now for “ high-duty " steel rails, it is 
likely that the first marked commercial expansion in tonnage electric 
steel will be in the way of making a quality steel rail. 

There are other possible application of electrothermics in metal- 
lurgy of iron and steel. These uses of the electric furnace are humble 
but none the less important, for they give an untrammelled chance 
for individual initiative. With control of heat possible by electric 
means and efficiency of electric furnace of “* soaking-heat " type, it 
is not difficult to design an electric furnace for case-hardening, 
tempering or heat treatment that will work fairly well. To make 
one that is fool-proof and so have a ready sale is à commercial feat 
worthy of respect. But it will be accomplished. The heating of 
forge bars has been tried. While, if made practical, it would be 
attractive, commercially considered, yet the practicalisation of the 
forge-bar furnace is not yet done. In the analysis of its advantages 
we see the fact that “ no scale " would be formed. This would save 
money, especially when expensive high-speed tool steel was used, 
in decreased loss and in saving on wear and tear of dies when hard 
Oxide was removed from metal. Electric welding has been in 
successful operation for years and is bound to expand. Two more 
possible avenues of electrothermic advance remain. One of these 
Is super-refining and super-heating of cast-iron for special castings. 
This has been tried and is proved to be promising, and is in a measure 
successful. The other avenue is the malleablising of castings. It 
is not impossible to design a practical continuously acting pre-heated 
malleablising electric furnace, and one so conceived and so developed 
intelligently, would have a definite sphere of usefulness for large- 
scale work. In attacking and analysing the problems in the electro- 
metallurgy of iron and steel one is amazed by the amount of work 
that awaits the investigator. This work is not in itself easy, and the 
competition of older methods is hard. {The rule should be to operate, 
as Nature does, along the line of least resistance. 


FLAME STANDARDS IN PHOTOMETRY.* 


BY E. B. BOSA AND E. C. CRITTENDEN. 


Although an agreement has been reached regarding the relative 
values of the units of light in use in different countries, no one 
primary photometric standard has been generally adopted by the 
various governments, In Germany preference is given to the 
Hefner lamp, in England to the pentane lamp, and in France to the 
Carcel lamp. Each of these serves in its own country both as the 
primary standard and as a working standard, but for the photo- 
metry of electric lamps and generally in accurate photometric work 
standardised electric incandescent lamps are used in all countries. 
In America a group of such lamps kept at the Bureau of Standards 
is considered as provisional primary standards serving to maintain 
the unit until a better primary standard shall have been devised. 
It is believed that the unit which has been agreed upon can be so 
maintained with an accuracy considerably above that with which 
it can be reproduced by reference to any of the so-called reproducible 
Standards at present in use. In other words, the incandescent 
lamps have really been employed as primary standards, and the 
flame standards, which logically should play the part of primary 
standards, have been relegated to a subordinate position. 

There is, however, a possibility of an appreciable drift in the value 
of the unit if there is no photometric standard accurately repro- 
ducible from its specifications which is capable of serving as a reliable 
check upon the electric standards. It has, therefore, appeared 
worth while to make a study of the best types of flame lamps to see 
how closely they would reproduce, in the Bureau laboratory, the 
values adopted by international agreement and also to find whether 
their reliability as primary standards could be increased by any 
changes in construction or in operation. The Carcel lamp is by far 
the least reliable of the three types, and cannot be considered as a 
competitor for general acceptance. The Hefner and the pentane 
lamp as made at present divide honours; the latter is markedly 
superior as a practical standard, but individual pentane lamps do 
not agree, and until lamps can be independently made which shall 
give the same value, the type can hardly be said to be reproducible. 
The Hefner lamp is so simple in construction that reproduction of 
lamps is relatively easy. Lamps now made show small differences 
due to slight departures from mean dimensions, but these differences 
can be made negligible by more careful construction. Great diffi- 
culty is experienced, however, in making accurate comparisons of 
working standards against Hefner lamps because of the very low 
intensity (0-9 candle) and the red colour of the flame. 

It is believed to be possible to apply the principle of the present 
pentane lamp in specially made, accurately specified lamps with 
interchangeable parts, and thus to obtain a closer agreement between 
lamps. Then by operating the lamps under definite conditions one 
should be able to obtain sufficient precision with either the Hefner 
or the pentane lamp to give a valuable check on the electric standards 
now in use. 


Improvements in Leclanché Batteries.—A note in a recent 
issue of the “ Engineer" gives details of a French patent 
relating to à primary battery of the Leclanché type, in which 
in the positive electrode of dioxide of manganese and graphite 
the graphite is replaced by lamp-black obtained from the 
decomposition of acetylene. When acted upon by an electric 
spark discharge, gaseous acetylene decomposes to hydrogen 
and carbon, thus giving a chemically pure carbon. Its density 
is only 0-9, while that of graphite is 2-17 to 2-30. In this way 
it is possible to increase the proportion of dioxide of manganese 
and obtain a more regular working of the cell than with natural 
graphite whose composition is variable. The finely divided 
state of the acetylene carbon is also claimed to give & more 
intimate mixture with the dioxide, and hence a better result. 
Another patent relates to a method of working batteries of the 
above type so as to use considerable current from them and at 
the same time not to run the battery down. The inventor 
treats the usual dioxide and graphite mixture by adding to it 
an oxide of mercury, preferably red mercuric oxide, and in such 
case the output of the cell may be increased several times and 
the battery can thus give heavier currents than before, while 
still maintaining the voltage. He further strengthens the 
battery by using an alkaline electrolyte, such as caustic soda 
or potash. 


* Abstract from the '' Bulletin" of the Bureau of Standards, 
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UNDERGROUND RAILWAYS. 


The congestion of modern street traffic in the largest 
cities of the world has led to a great extension in recent 
years in the way ot underground railways, or tubes, as we 
more familiarly call them. Still, the tube form of con- 
struction has not necessarily been adopted in all cases, and 
the section of the tunnels has varied largely. No doubt in 
each case a large variety of local conditions has formed the 
basis on which the choice has been made, but it is a well- 
known fact that in some cases a single tunnel has been 
adopted. while in others some form of what may be called 
double tunnel has been chosen. There are considerable 
differences in the various projects. Some have been carried 
out on the shallow system, with but a slight difference in 
level betw2en the street and the top of the tunnel, while 
others have been sunk at a considerable depth in the bowels 
oftheearth. In so far as the electrical problem is concerned, 
any difference in the principle on which the tunnel is con- 
structed is without importance; it is solely from other 
points of view that the question must be considered. Thus, 
it is partly a matter of cost, which may depend on local 
conditions ; partly again, though this is possibly included 
under the heading of cost, it is a question of evading sewers 
and other underground encumbrances ; and there are other 
subsidiary points of view, such as ease of access for the 
intending passenger, questions of ventilation, and such-like 
(often indeed very important, but quite independent of any 
connection with electrical matters), which may be thought 
to be of primary importance, or at any rate to tend to tilt 
the balance to the one side or the other. Some of the perils 
of the shallow form of construction have lately been brought 
to the notice of the world by the accidents which took place 
in Paris during a thunderstorm in June. Here we have 8 
modern city with its shallow Metropolitan Railway suddenly 
confronted with an alarming state of things of a wholly 
unexpected nature. There seems no reason to doubt that 
the work was in places carried out without sufficient care, 
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It seems probable that in the immediate 


gaspipes, were left in such a precarious condition that under | future the trains on this underground line will run at 


the stress of accidental circumstances thev collapsed, 
leaving gaping holes into which things as big as motor cars 
disappeared. Unless work of this kind is very carefully 
supervised. there seems reason to fear that this sort of thing 
may recur. In Paris there appears to be no doubt that not 
only were sewers and gaspipes left without sufficient 
support, but that there were large spaces wholly unfilled 
which might easily have collapsed under the weight of the 
overhead traffic. It is unlikely that an object lesson of this 
kind will go entirely unheeded, but whether it will lead to 
any special action being taken with regard to work of the 
“ eut and cover " kind remains to be seen. 

A new underground svstem seems to have been lately 
constructed in the city of Buenos Ayres, as described in cur 
present issue by Mr. WACHSMANN, and presents some rather 
urusual features. The growth and prosperity of the 
Argentine Republic in recent years has been one of the 
wonders of th» world. In the days of the Baring crisis, in 
the early.nineties of last century, Argentine securities were 
looked upon with grave suspicion, whereas now things have 
so far progressed in the opposite dir2ction that Argentine 
railway stock commands prices very similar to those of 
corresponding undertakings in this country. The city of 
Buenos Avres has about 14 million inhabitants, and takes 
its place proudly among the great cities cf the world. Its 
underground railway is therefore a natural development, 
which has come with increased pressure of traffic in the 
streets. It is constructed on the model of several others of 
the shallow tvpe, the tunnel being about 8-5 yds. broad 
without any intervening pillars between the two tracks, 
and in places it seems to be little more than 18 in. below the 
surface of the strests. Whether a depth such as this is 
sufficient it is not for us to say. The top of the tunnel is 
flat, and of girder construction, embedded in concrete. 
But its really peculiar feature lies in the proposal to make it 
possible to interchange traffic with the street tramways. To 
the best of our belief, this has never been done before, and 
until experience has been gained it is not possible to say 
that the experiment will be successful. The casual nature 
of street traffic, the many stoppages of the tramcar, with its 
ill-defined system of running to no kind of schedule that any 
railway engineer would consider to be fit and proper, makes 
it seem that difficulties of different kinds will arise. On 
paper it appears to be highly desirable that the passenger 
should be able to pursue a devious route without the neces- 
sity of changing carriages or descending staircases. But 
when it comes to a proposal that a street tramway line 
should be considered to be the prelude to an underground 
ride on a line worked by automatic signalling, it seems 
there can only be trouble ahead. The proposal has, more- 
over, led to the use of overhead trolley lines on an under- 
ground railway, working on 1,100 volts alternating current 
with three phases. There are thus two such overhead 
trolley wires to each track, and whether the insulation of 
such lines is likely to be so successful as to lead others to 
imitate the example we much doubt. 

We shall await with interest further particulars as to 
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intervals of 14 minutes and will carry about four million 
passengers per mile of single track in a year; moreover, 
there is a likelihood of its being linked in some way with the 
already existing underground traffic of the Buenos Ayres 
Western Railway as soon as this is electrified. Altogether 
the experiment is being tried on a big scale, and if some 
system can be evolved by which it is possible to unity under 
ground and overhead traffic, it will have proved itself to be 
a pioneer effort of its kind of great value to urban com- 
munities. 


REVIEWS. 


- (Coples of the undermentioned works can be had from Tus ELECTRICIAN Offices, post 
free, on receipt of published price, adding 3d. for ied published under 23, Add 
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Phase Compensation. Part I., with Special Reference to Single- 
phase Motors. By Var. A. FYNN. (New York: ‘‘ The Electrical 
World.") Pp. 51. 

This little book is an amplification of some articles published 

n “ The Electrical World " in July, 1913. 
. The first 18 pages contain matter which may be found in any 
of the most elementary text-books. They take us from the 
definition of simple harmonic motion (with a footnote to 
explain circular measure) right up to the effect of inductance 
and capacity in an alternating-current circuit. The next 
eight pages deal with the phase-difference produced by a 
synchronous motor, and contain an elaborate description of the 
well-known phenomena which occur in such machines. 
We now come to the main portion of the work—a description 
of the Wagner single-phase commutator motor, better known in 
this country as the Fynn motor. The description of this motor 
occupies the rest of the book and develops the theory of the 
shunt commutator motor at great length by considering first 
of all a direct-current motor and what happens if the field 1s 
varied in magnitude and direction, and then passing by easy 
stages to the alternating- current motor. In the Wagner motor 
it seems that there is only one winding on the rotor, but in the 
Fynn motor, as described in a Paper read before the Institution 
of Electrical Engineers, a three-phase winding was added to the 
rotor, which winding could be short-circuited when the motor 
was up to speed, thus relieving the commutator of the load 
current, so that it only had to deal with the magnetising current. 
There are 53 diagrams, and these are bound in a very ingenious 
way. They are all at the end of the book, printed on pages with 
a margin as wide as a page of the text, and folded in. In this 
way, on unfolding them, the whole of the figures appear beyond 
the pages of the text, so that they can easily be referred to at any 
time. 
The synchronous motor and the compensated commutator 
motor are the only two methods of phase-compensation to which 
theauthor refers. No mention is made of phase-advancers for 
connecting to the rotors of ordinary single-phase induction 
motors, although these are in actual use. Perhaps they are 
being reserved ‘for the second part of the work, which we pre- 
sume will have special reference to polyphase motors. 

We can recommend the book to anyone who desires an ample 

description of the theory of the Fynn motor. R. G. J. 


La Protection des Reseaux et des Installations Electriques 
contre les Soutensiopns. By G. Capart. With a preface by L.. 
Barbillion. (Paris: H. Dunod & E. Pinat.) Pp. vi.--195. 9 fr. 


Lately there have been published on the Continent books 
dealing with the problems of extra high-tension lines, both: 
overhead and underground, and the present one is well worth 
adding to the book-shelves of the engineer who has to tackle 
the difficulties arising in both their design and working. For 
the engineer in charge of actual transmission and distribution 
lines finds problems arising at every extension, large or small, 
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of the system; and, further, it is always necessary to keep 
oneself abreast of the latest developments at home and abroad. 

M.\Capart’s book is essentially a practical one, mathematies 
-only being introduced when indispensable ; it is noted, how- 
ever, that the author is evidently drawing on his own personal 
experience, and he appears at times to be rather biased in his 
‘opinions in consequence. The first part of the book deals 
with the origin, causes and effects of rises of pressure, the 
‘chapters dealing with the phenomena due to atmospheric 
electrical disturbances and to internal ones caused by short- 
«circuits, switching in and out of circuits, cable faults, insula- 
tion and line faults generally, &c. The results of these phe- 
nomena are then dealt with, and then, in the second half of the 
book, the means of protection against these rises of pressure 
are described and criticised. This section is divided up into 
‘chapters dealing with indirect methods of protection by 
suitable arrangements of generators, transformers, &c. ; tables 
of safety factors at different voltages are given, the necessity 
for strengthening the insulation on the first turns of trans- 
former coils is noted, and attention is drawn to the absolute 
necessity of all switchgear being solidly constructed, with 
plenty of room between phases and between them and earth. 
Illustrations are given of various rotors with inclined pole- 
pieces and inclined slots, and mention is made of the fact that 
the larger the unit the less the danger arising from any rise of 
pressure, whilst pressure rises are more prevalent on under- 
ground networks than on overhead ones. 

Horn arresters of all kinds are condemned as being useless ; 
disc arresters, water jets and electrolytic arresters are all 
criticised more or less unfavourably, exception being made of 
the latter when installed on direct-current networks ; finally, 
the Moscicki condensers and Giles valves are described favour- 
ably, and the mercury vapour arrester is mentioned simply 
as being practically identical with the Giles valve as far as its 
working is concerned. As regards the protection of overhead 
networks, the author advises the installation of (a) an earth 
wire running the whole length of the lines, (b) a battery of 
condensers combined with a self-inductive coil to take care of 
the high-frequency discharges, (c) preferably an induction coil 
with iron core to deal with the low-frequency discharges, and 
(d)a Giles valve. It isto be noted that the author recommends 
a galvanised steel stranded cable with hemp core as the earth 
wire, and that it should be run above the line wires. Several 
pages are devoted to descriptions of diagrams of various 
installations of Moscicki condensers. 

The book is well and clearly printed on excellent paper with 
the usual paper covers; the illustrations are numerous and 
clear, a feature being the many photographs reproduced of 
actual apparatus installed and of apparatus, such as insulators, 
which has broken down, the photographs of poles struck by 
lightning being curious. The reader must not, however, forget 
that the author is very much interested in the Moscicki con- 
.densers and Giles valves, these being manufactured by the com- 
pany of which he is the distinguished assistant-manager. 


IRRIGATION DAMS AND HYDRO-ELECTRIC POWER.* 


BY E. KILBURN SCOTT. 


One of the most attractive engineering developments of modern 
engineering is the building of large irrigation dams and the utilisation 
of the water not only for irrigation but also for developing hydro- 
electric power. Power generated by the water may be used for a 
domestice supply of electricity to neighbouring towns, or may be used 
for the manufacture of such products as fertilisers. The power may 
also be used for extending the irrigation area (a) by pumping water 
to high lands which cannot be reached by ordinary gravity canals ; 
(b) by draining low-lying land, the water being raised into gravity 
oai (c) by pumping water from wells. 

One of the earliest examples is in Argentina, where the Cordoba 
Light, Power & Traction Co. has for the last 15 years used water from 
an irrigation dam which was built over 20 years ago. The irrigation 
dams utilised by the Cordoba Light, Power & Traction Co. are 


~ * Abstract of a Paper read before Section G of the British Association 
in Australia. 2 
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situated about 1,060 ft. above the sea, and the main San Roque dam 
impounds 253 million cubic metres of water. The drainage area is 
520 sq. miles. The first power house was erected 15 years ago at 
Bamba, a short distance below the dam. At this point the river has 
a loop 34 km. long with a very narrow neck. A tunnel 86 metres 
long was cut through hard granite to connect the two ends of the 
loop, thus securing an available head of about 31 metres. The 
power-house contains seven McCormick turbines coupled to three. 
phase generators having a total capacity of 4,000 kw., at 700 volts, 
60 cycles. Step-up transformers raise the pressure to 11,000 volts, 
Two years ago a second power-house was erected at Calera. Below 
the tail race of the Bamba plant part of the flow of the river is 
diverted to a canal and siphon pipe line 44 km. long to the power. 
house reservoir. This gives a static head of 43 metres, with a 
working head of about 41 metres. The power-house is equipped 
with four Escher Wyss turbines capable of developing 1,870 B.1.»., 
each coupled to a 1,100 kw. three-phase alternator wound for 11,000 
volts, 60 cycles. Both these power-houses are connected to a sub- 
station at Rebaje in the City of Cordoba by means of 11,000 volts 
overhead transmission lines 15 miles long. From the sub-station 
current is distributed for light and power in the City of Cordoba in 
addition to supplying current for the tramways in the district. As 
a standby there is a steam station in Cordoba having a capacity of 
2,200 H.P. As the water has to be subservient to the requirements 
of irrigation, about 34 per cent. of the entire rainfall over the catch- 
ment area goes to the river, and only about 17 per cent. is available 
for power. There is, however, a further proposal to build a third 
hydro-electric power-house. 

Californian Irrigation by Pumping.—In California a unique 
combination of hydro-electric power and irrigation has been in 
operation for the last 14 years. Electric energy generated in nume- 
rous power houses using high head falls in the Sierra Nevada moun- 
tains is transmitted to farming centres where the climate is too dry 
to make fruit growing practicable without irrigation. All hydro- 
electric power houses in California are linked together by an immense 
high-tension 'bus bar network, and in some cases the current for 
irrigation pumping may be transmitted 50 or more mile. The 
water is pumped from water-bearing strata which average about 
50 ft. below the surface. The wells are about a mile apart, and they 
are each equipped with a three-phase motor driving a centrifugal 
pump by means of a vertical shaft. A 30 m.p. motor will irrigate 
1 sq. mile of land, the average lift of the water being about 25 ft. and 
the delivery about 3} to 5 cubic ft. per second. One man attends to 
from eight to 10 wells, which he visits twice a day. 

United States Reclamation Service.—Of the high dams built by the 
United States Reclamation Service the Roosevelt dam, in Idaho, 
already has a hydro-electric plant. The Roosevelt dam measures 
1,080 ft. long by 284 ft. high, and about 90 per cent. of its full capa- 
city is held above the 110 ft. level. Although the total head when 
full is 226 ft., the turbines are designed for a regular operating head 
of 160 ft. The power house is 125 ft. by 38 ft., and contains six 
vertical turbines each driving a 1,200 kw. three-phase alternator, 2.3) 
volts, 25cycles. A separate transformer house steps up the pressure 
to 45,000 volts, at which voltage some of the energy is transmitted 
to the town of Phornex, 65 miles away. On the Pima Indian Reser- 
vation, 10,000 acres of land are supplied by water pumped from wells 
by 10 electrically-driven pumps similar to those used in California. 
The first cost of 10 wells and pumping equipments is £20,000, or £2 
an acre for the 10,000 acres of irrigated land. The duty of each 
50 H.P. pumping unit is 5 seconds feet for a 55 ft. lift, and at 70 per 
cent. efficiency, and working 200 days and 24 hours a day, the annual 
consumption of electric energy is 2,208,000 kw.-hours. The annual 
cost of this electric energy is £6,800, or under £7 per acre per annum 
for the 10,000 acres. In other words, 24,000 acre feet of water 5 
lifted an average of 50 ft. at a cost of £6,800, or under 6s. per acre ft. 


Assuan Dam Proposal.—This is one of the most interesting irti- 
gation dams in the world, not only for the engineering skill displayed 
in the building, but on account of its remarkable economic effects on 
Egypt. It has been an expensive dam to build, because of its great 
length, 6,562 ft., the large number of sluices, and the fact that it has 
been built in two stages. If all the water of the Assuan dam could 
be utilised the powers and heads of water at various times of the year 
would be about as follows :— 


Horse- power. Head. 
MAY. canes cei cubes EE eee 200,000 26 metres 
DUNG corsaelesicusvecadeuscluevoceuncdaa 850,000 oes 24 ” 
September (........ccccesccscccscvcscseres 39000 ... 3 ^ 
December soseste dueaed veces Pede eoo eaves 190000 ... 5 » 


One of the proposals before the Egyptian Government is to hames 
the water passing through 10 of the sluices at the western end of the 
dam. It is estimated that this amount of water will develop about 
100,000 H.P. with a head of 24 metres, and this higher power would 
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be available for about eight months of the year. With the lowest 
head of 3 metres the power comes down to about 10,000 H.P. It may 
be mentioned that one estimate of the power from the 10 sluices gives 
it at 80,000 H.p. Each of the 10 turbo-generators will give about 
10,000 H.P., and it is suggested that the machine should generate at 
11,000 volts and 25 periods per second. There are two problems in 
connection with the Assuan scheme. The first is to find some in- 
dustry which cannot only be easily worked in such a hot climate and 
in 80 remote a situation, but which can economically utilise electric 
power for, say, only eight months in the year. The second problem 
is how best to generate a constant voltage and constant periodicity 
from a water power the available head of which varies in the ratio of 
about 8 to 1. The scheme of Messrs. Harper Bros. proposes to 
develop 10,000 m.P. for pumping purposes continuously, and to 
developing up to 100,000 H.P. for making nitrates during the eight 
high-head months of the year. 

Working with Variable Heads.—For heads varying to 2 or 3 to 1, 
or, say, 150 ft. down to 50 ft., the difficulty can be met by a suitable 
design of turbine, although, of course, the turbine cannot work so 
efficiently as when it is under a constant head. For constant voltage 
and periodicity the turbine has to run at a fixed speed to suit the 
lowest head, and above that the extra head is lost. Of course, less 
water is required at the higher heads, but the power possibilities of 
the dam are reduced considerably. It is specially important to note 
that when the supply of electricity is required for domestic purposes 
the voltage and periodicity must be constant, whereas if the elec. 
tricity is used for certain electro-chemical purposes there is à good deal 
of latitude. For example, the direct method of fixing the nitrogen 
of the air can be carried on at various voltages and periodicities by 
slight adjustment of the furnace. 

A method which has been considered for Assuan is to have two 
electrical generators and one turbine, as shown in the figure. The large 
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alternators to be mounted on the top of vertical shafts, umbrella 
fashion, and the small alternator to be horizontal and driven by bevel 
gearing from the turbine shafts. When the large alternators are 
connected to the circuit the small alternator is thrown out of use by 
moving the pinions out of gear. When the small alternator is in 
*ircuit the large alternators run round as well, and merely act as 
flywheels. Of course, when the small alternator is in use the turbine 
Speed is reduced. 

Trawool Dam Scheme.—About eight years ago I callaborated with 
Messrs. J. M. & H. E. Coane, of Melbourne, in working out the details 
and financial particulars of a combined irrigation and electric power 
scheme known by the name of Trawool. That name was taken from 
the proposed site of the dam on the Goulbourn River, about 70 miles 
from Melbourne. The dam was to be 1,800 ft. long and 180 ft. high, 
and it was estimated that it would impound about 70,000 million 
cubic feet of water, or about 2,000 million cubic metres. The artificial 
lake so made would have covered 25,000 acres to an average depth 
of 60 ft. The lower Goulbourn River is subject to disastrous floods, 
and these would be abolished by building such a dam. Instead of 
dealing destruction and wholesale inconvenience, the millions of 
cubic feet of water which now pass down the river at flood time would 
be stored for the growing of wheat, lucerne, fruit, &c. At the same 
time, the water could be made to develop at least 10,000 H.P. con- 
tinuously, and 20,000 H.P. for six months in the year, without any 
O88 of water for irrigation purposes. It happens that lower down. 
the river there already exists the Warranga dam, which would act 
33 à balance reservoir, and during six months all the the water needed 
to generate electric power could be stored in the Warranga basin, to 
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be drawn from there during succeeding months. Mr. Elwood Mead 
has stated that 750,000 acres could be irrigated by water from Tra- 
wool, and the annual value of the water would be'about £375,000. It 
will be noted that this scheme differs from that of the Cordoba Light 
& Power Co., in that the balance reservoir at Warranga could be used 
for the purpose of storing water passed down from the Trawool dam, 
so as to keep the power-house at Trawool running all the year. The 
head of water at Trawool would thus vary, but the problem, so far as 
the turbine generators are concerned, is, of course, much less difficult 
than at Assuan. 

Uses for Power.—The question may be asked, What isthe best use 
to make of electric power which is developed by water for irrigation ? 
Seeing that irrigation dams are usually situated at considerable dis- 
tances from cities and other centres where electric current is wanted 
for lighting, tramways and motive power, the matter requires careful 
consideration. Although electric transmission of power is efficient, 
& long-distance transmission line is expensive to construct and main- 
tain, and even in countries where there is no trouble with ice and 
snow, there are the risks of stoppage due to wind and dust storms, 
bush fires, &c. The supply of electric lighting, tramways and motor 
power may, for the purpose of the present argument, be called a 
" domestic " supply, and it is important to remember that when once 
such a supply is undertaken it must be kept up at all seasons and in 
all years. On the other hand, the primary object of water for an 
irrigation dam is to always have a supply of water available for the 
farmers, and more especially so during dry seasons. 

Clearly it is wise to make use of the electric power as near to where 
it is generated as possible, also for operations which use the same 
power right through the 24 hours, but which can be temporarily 
suspended if needs be. The supply of light and power to a city 50 
or so miles away sounds well, but it is not necessarily commercially 
advisable, because of the difficulty of ensuring continuous supply, 
because of the low load factor, and, finally, because the supply must 
be at a standard pressure and periodicity, which, as we have seen, 
are difficult to get where the head of water varies. The first use 
which suggests itself is the utilisation of the power for pumping pur- 
poses. By this means the irrigation area can be extended beyond 
that which ean be reached by gravitation channels. In some cases 
in the United States electric energy is used to pump water out of the 
same|river which develops the power. Hydro-electric pumping is 
being largely utilised in connection with Chilean irrigation work. 
When the Assuan dam comes to be harnessed a part of the power is 
to be transmitted about 30 miles and used for pumping. 

The great advances of the last few years of electro-chemistry and 
metallurgy have, however, changed the situation considerably. 
Many new industries which utilise large quantities of cheap electrical 
power have safely passed the experimental stage, and a single factory 
making fertilisers could now easily utilise the entire output of the 
water power, and with an absolute certainty of selling the product 
without disturbing prices. The tendency is now to establish electro- 
chemical and metallurgical factories close to the power and so dis- 
pense with transmission lines; also to work the water power and the 
factory together, arranging the output of the one to meet the demand 
of the other so that the utmost use can be made of the water available. 
When that is done surplus water need not be wasted, and under 
certain conditions the whole mean annual rainfall may be reckoned 
upon after allowing for evaporation. The following are some of the 
new electrical industries which require large quantities of electrical 
power at low cost :—Manufacture of nitric acid from atmospheric 
nitrogen in electric furnaces by the direct method, making nitro- 
genous and phosphate nitrogenous fertilisers by the direct process, 
manufacture of calcium carbide for acetylene lighting, manufacture 


‘of calcium cyanamide fertiliser from calcium carbide, electric re- 


duction of iron and steel, making alkali from salt by the electrolysis, 
making aluminium from bauxite, making carborundum for use as an 
abrasive, making graphite in the electric furnace, melting concen- 
trates, treating refractory zinc ores, &c. Some of these industries 
have to be carried on continuously, as, for example, the manufacture 
of calcium carbide and calcium cyanamide, the reduction of iron and 
steel, and the making of aluminium, &c. The cost of stoppage and 
restarting is excessive in all smelting and allied operations. On the 
other hand, ‘some of the industries, such as fixation of atmospheric 
nitrogen by the direct process, can be worked intermittently. The 
manufacture of graphite can also be carried on intermittently. 
Fixation of Nitrogen.—Where the water can only be used for a 
portion of the year the problem is to fix upon some particular in- 
dustry which can utilise power intermittently, and will permit of 
changes in the amount of labour employed without undue additional 
expense. Also, the product must be such that it has a very wide- 
spread market, so that when it is turned out in considerable quan- 
tities it does not upset prices. At the same time it should be capable 
of being conveniently stored at times when the output may tem- 
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porarily exceed the demand. The manufacture of fertilisers from | or other of the phases and the arcs thus maintain each other. The 


atmospheric nitrogen by the direct furnace process meets all these 
conditions, and is therefore ideal. Not only can the process be 
carried out intermittently, but the demand is practically unlimited, 
for to be continuously productive all soil requires plant foods. The 
most direct and simple method to make fertiliser is to blow air 
through an electric arc flame so as to form nitric oxide gas. In the 
presence of oxygen this changes to nitrogen peroxide, which, when 
brought into contact with water. produces nitric acid. If lime is 
acted on by this dilute nitric acid a nitrogencous fertiliser, called 
calcium nitrate, containing 12} per cent. of nitrogen, is produced. 
Large quantities of this fertiliser are made in Norway, and it is finding 
its way to the fruit lands of California and to other parts of the 
Pacifie in competition with sodium nitrate and sulphate of ammonia. 

Phosphate Nitrogeneous Fertiliser.—AÀ valuable fertiliser can be 
made by grinding up phosphate rock and mixing it with water to the 
consistency of cream, When the gas from the furnace is passed 
through this it changes the phosphate into the citric soluble state, so 
making it valuable as phosphate fertiliser. At the same time, the 
lime is acted upon and takes up nitrogen, so that the fertiliser con- 
tains two out of the three principal plant foods. For some time I 
have been interested in a scheme to utilise waste basic slags from 
steel furnaces. which at present cannot be used by agriculturists. 
The phosphate of basic Bessemer slag is in the soluble condition and 
is very largely used as a phosphorous fertiliser, but the slag from 
some open-hearth steel furnaces is largely insoluble, and so the 
phosphorous is not in à form in which it is immediately available for 
agriculture, This waste basic slag is being produced in Middles- 


brough alone at the rate of 150,000 tons a year. With the aid of the. 


electric furnace it may be possible in the future to turn it to good 
account. 


Caleium Cyanamide.—During the last year a good deal has been 
heard of the indirect method of fixing atmospheric nitrogen. This 
method commences with the manufacturing of calcium carbide for 
which limestone and coke or anthracite are treated in the electric 
furnace. After the carbide has cooled down it is ground to a fine 
powder in closed chambers in an atmosphers of nitrogen so as to 
prevent formation of acetylene gas. The powdered carbide is then 
changed into calcium cyanamide by being electrically heated, whilst 
pure nitrogen is forced through it. For this purpose the powdered 
carbide is run into à large number of barrel.like retorts, crinkled 
paper being put in with it so as to provide passages for nitrogen gas. 
The retorts are comparatively small, and each has a rod of carbon 
down the centre for the electric current to pass through to start the 
reaction. It is of the utmost importance that the nitrogen be abso- 
lutely pure. and it is usually made by the liquid air process. A meter 
on each retort registers the amount of nitrogen which passes in, and 
when all that is possible has been absorbed the retorts are given time 
to cool down. The contents are tipped out and ground up ready for 
market. It will be noted that this indirect method requires a great 
deal of plant and makes use of electric power for several operations. 
If, as in the case of Assuan, manufacture can only be carried on for 
eight months of the year it means that a great deal of very expensive 
plant is going to stand idle for a third of the year. The writer is 
therefore of opinion that the direct method 
is the best toadopt for such water powers 
as are being considered in this Paper, be- 
cause it is so very simple and the raw mate- 


combined flame takes the form of an inverted cone, and thus a large 
portion of the air passing through the furnace is enabled to come into 
intimate contact with the flame. Further, a combined flame is 
naturally hotter than if the same energy were expended in three 
separate furnaces because the latter have greater radiation losses, &c. 
High temperature is all-important. Prof. Nernst has shown that 
the yield of nitric oxide depends partly on the temperature and it 
goes up very rapidly indeed at the highest temperatures, By pro. 
jecting a stream of high voltage high-frequency sparks into the space 
between the electrodes where they are nearest together thefair 
dielectric is broken down without any adjustment of the main elec- 
trodes, and it is thus possible to control a powerful furnace by means 
of quite a small switch. Also, the quantity of air is in no way 
restricted by the position of the electrodes, A boiler forms an 
integral part of the furnace, and this not only effectively cools the 
gases, but at the same time heat that would otherwise be wasted is 
utilised for raising steam. None of the furnaces in use abroad have 
a boiler applied directly. The steam raised in the boiler may be 
used to generate electric energy, which, if passed back into the furnace, 
enables the combination to work regeneratively. 


3,000 K. W. OERLIKON TURBO-GENERATORS AT THE 
4. ST. MARYLEBONE GENERATING STATION. 


The two 3,000 kw. generators by the Oerlikon Company, installed 
at the Richmond-street generating station of the St. Marvlebone 
Electricity Supply Undertaking, which were described in Tue 
ELECTRICIAN, Dec. 5, 1913, have been officially tested recently, and 
we give below the results obtained. These machines are of parti- 
cular interest owing to the fact that they run at the high speed of 
3,000 revs. per min. The accompanying illustration is a view of 


the set. 
Table I. 
Current. —Three-phase, 50 periods, 6,660 volts. 
Normal Load.—3,000 kw., with temperature rise on generator not 
exceeding 54°F. after six hours. 
Overload,—4,200 kw., with a temperature rise of 81°F. after six hours. 
S peed.— 3,000 revs. per min. 
Steam.—190 lb. per square inch at 485°F, 
Vacuum.—95 per cent. 
Steam consumption under the above conditions :— 


NETT | ues | air Guarantee, 
At full load (Ibs. per kw.-h.)............ | 12-88 1292 , 13:27 
At ł load ,, zn. eani 13-04 | 13-21 BEEF 
At 4 load se basal Sek | 1400 |. 1405 14-70 


Mr. A. H. Seabrook, the chief manager of the undertaking, has 
expressed his pleasure at the excellent results obtained which show 
a considerable improvement on the guaranteed figure. The makers 


— 


Table II.— Weekly Statement. 


Week Corre- Corre- 
rials are only air and water. Also, the ending | sponding | sponding To date, | To ae | a date, 
process can be carried on to suit the exi- —— Aug. 27, weok, week, Aug d ET ly | "S 
gencies of the power supply and voltage 1914. 1913. 1912. T z 
and periodicity may be varied. The plant |7, ape corum 
re ied is a [minimum and it requires Coui consumed (tons) ......... 386 419 431 9,565 10,486 | 8,723 
quire Thus f. ll th Percentage increase ............ — 7-87 — 2-79 13-42 — 8-19 20-9] | 103) 
very little d T us f d a N e | Average price per ton ......... 14s, 0-24d. | 15s. 1-86d. | 14s. 2-04d. | 14s. 6-12d. | 14s.10-37d. 15s. 11:524 
furnaces whieh have been use Ne s Percentage increase ............ — 1:49 6-95 32-10 — 9.38 — 6-87 4841 
way and elsewhere have worked wit Cost (EJ eean tia TA 271 317 305 6,939 7,792 6.961 
single-phase alternating current, and as | Percentage increase ............ — 14-51 3-93 50-95 — 10-95 11-94 6325 
the power is usually generated as three- | Pence per unit sold ............ 0-306 0-387 0-375 0-298 0-365 0-406 
phase the furnaces have to be used in sets | Percentage increase ............ — 20-93 3:20 25°83 —1836 | —10-10 | 4749 
adc MP dc NM: nr eed 
» m been at work on this problem for Units generated, = ID 1,264 203,118 247,357 | 383,275 | 6,684,410 5,347,210 
the last few years, and have made an efti- Totil xd " x — 297,200 "S rcs 7,206,450 eas Ps 
. lai h: units generated ,........ 208,464 253,718 247,357 |7,589,725 |6,684410 | 5,347.21 
cient three-phase furnace. I claim that | Used on station .................. 31,487 22,404 13,700 | 622,295 | 489.164 | 296.119 
for a given power the first cost is much | Cale. sold a 212,100 196,800 | 195,300 15,594,000 15,120,275 14,114. 
less than it would be for three separate E E 15,300 1,500 31,925 | 473,725 |1,005,425 | 406.013 
single-phase furnaces ; also, the BACC bres INCTEASE ,............ 7:77 0-768 19-54 9-25 24-42 Ww 
occupied is less and attendance and main- or sold to generated | 71:06 71-88 78-95 73-10 76-58 iM 
tenance costs are lowered. By combin- un on feeders ...... 4,178 3,711 3,853 7,956 7,095 ie 
ing the three arc flanes together a ie Do. ba a LLL 833 693 1,766 1,776 1,936 ae 
balanced load is given on all the phases, (d) Do ifs inar d PArRV SESS See 3,760 3,419 2,613 6,888 6,489 a 
e tune o Mores assured pplied at station .| — 4.488 4,085 4,205 8,505 8,248 2 
also continuity | er Load factor, (a) .......... 38-04 37-0 -1 . 93-62 | 343 
e current is always flowing in one | Load factor (c) —  — ^ ^ 4 8 36 23:69 p . 
because CUIT ad factor, (c) ........... esse 41-25 40-95 53-23 29-81 2584 | 359 
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have allowed the superheat to be increased by an additional 100°F., | 


which will lead to further economy ; they have also agrecd to allow 


an increased overload capacity in view of the low temperatures that 


were obtained. | 

Table II. gives some interesting particulars of the coal consumed, 
units generated, &c., during the last three years. From these it will 
be seen that up to the end of last year the electricity undertaking 
generated for their mains direct current only by means of Parsons' 
direct-current turbo-generators. The new Oerlikon turbo-genera- 
tors generate three-phase current, which is transformed into direct 
current by means of rotary converters. It will be seen that during 
the week ending August 27th of this year the units generated by the 
direct-current plant were 1,264, whilst last year during the same 
week they amounted to 253,718; also, during the same week last 
year no alternating current was generated, while the units during 
the same week this year were 297,200. | 

This demonstrates that the generating station gives, as far as 
possible, preference to the running of the Oerlikon three-phase turbo- 


VIEW OF ONE OF THE OERLIKON TURBO-GENERATORS AT RICHMOND-STREET. 


generators, and the reason why is at once obvious when analysing 
the cost and remarkable economy figures of these machines. We are 
indebted for these figures to Mr. G. Wuthrich, who is the London 


manager of the Oerlikon Company, and who will be pleased to answer | 


any further inquiries with regard to these turbines. 


CORRESPONDENCE. 


——9——— 


INVESTIGATIONS ON LIGHTNING PROTECTION. 
TO THE EDITOR OF THE ELECTRICIAN. 


_ SIR: As your remarks on Mr. L. A. de Blois’ Paper, published 
In your last number, may tend to support what I think is a 
wrong opinion, “ that lightning rods attract lightning and so 


increase indirectly the danger to a building,” I should like to 


point out, that, although the result of the author’s experiments 
shows that the lofty vertical rods placed 50 ft. from a building 
do not entirely shield it, one should not assume that the method 
Investigated is the best. I am inclined to think that if the 
modified birdcage system of Clerk Maxwell had been tried a 


better result would have been obtained, and this plan is recom- | 
mended by the Lightning Research Committee in their report | 


(1905) for structures intended for explosives manufacturing 
buildings, which were the subject of Mr. de Blois' experiments. 


With regard to the earth being chosen in preference to the | 
fountain, if the ground was saturated by the spray from the | 
Jet, would not the ground be an equally good conductor !—I | 


am, &c., 
London, Sept. 15. KILLINGWORTH HEDGES. 
(Hon. Sec., Lightning Research Committee, 1905 Report.) 


* PERTINAX." NES E od 
TO THE EDITOR OF THE ELECTRICIAN. .:: 7 


Sır : For certain portions of our work we have been using ari 
insulating material named “ Pertinax "—grade ^ A." , _._.. 
We shall be glad to hear from any of your readers who 
know this material and can furnish us with the names of 
English manufacturers who can offer a suitable substitute 
having the characteristics of “ Pertinax A."—We are, &c., 
For SMITH, MAJOR & STEVENS, LTD., 


Northampton, Sept. 14. Percy C. Maor, Director. 


RADIO TIME SIGNALS. | 
TO THE EDITOR OF THE ELECTRICIAN. 


SiR : I note your criticism upon my letter of the 7th inst., in 
which you state that the Post Office system has been available 
for many years and ask why, if it met all 
the needs, it had not already been adopted 
by those who desired the wireless 
service. E 

Without'posing as an advocate for the 
Post Office system of distribution of Mean 
Time, may I point out that before this 
wireless signal boom was ever started the 
Post Office authorities had already con- 
siderably cheapened the cost of their 
Time Service as well as enlarging its 
sphere of operations. All this was 
publicly announced in the daily papers 
some years ago. 

With regard to your question asking 
whether the Post Office met all needs, 
it is surely sufficient to point out that 
at the present moment the wireless method meets no needs a 
all! !—I am, &c., am 3 

For THE SILENT ELECTRIC Crock Co., Lrp., 

London, Sept. 14. H. T. W. BoweLL, Managing Director, 

[We need scarcely point out that the above letter does not 
deal with the point we raised.—Ep. 7/.| 


ARC LAMP GLOBES. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : I enclose you drawings of the different arc lamp globes 
used in this Borough, and I shall esteem it a favour if vou will 
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EXAMPLES OF ARC LAMP GLOBES, TE 


insert same in your paper, so that other Corporations and 
Municipalities of the British Isles who use similar globes can 


[lf Mr. Hedges will again read our note to which he refers he get into communication with myself, with a view to arriving 
Will see that we do not support the view that lightning rods at the approximate quantity used per annum. 


increase the danger to a building—quite the reverse. On the 
other hand the air, as a dielectric, is more likely to break down 


This information would greatly assist British firms in a 


! . . . . 
. position to manufacture, who will no doubt get into touch with 


In the neighbourhood of a pointed conductor than elsewhere. | us on seeing this article.—1l am, &c., 


e regret that we are not aware of the exact conditions around 


the fountain.—Ep. E.] 


SYDNEY W. BAYNES, 


St. Pancras Borough Council, 
Chief Electrical Engineer. 


Sept. 11. 
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. THE BRITISH THOMSON-HOUSTON CO. (LTD.) 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : I notice in some of the electrical papers various letters 
which enquire into the composition of the British Thomson- 
Houston Co. (Ltd ). | | 

Although the files at Somerset House tell the whole story, few 
tike the trouble to make an examination, and, therefore, the 
following may be of interest, and I would appreciate it. if you 
will publish the information in full :— 


Our capital consists of 80,000 shares of the par value of £10 ea^h, and 
£186,215 of debentures. 


Our shares are held as follows :— 


1 


Shares. 

E English shareholders ............ ess. holding 10,458 
| French " m cm " 3,109 
Belgian M ——— MM ; D 83 

9 American — ,, iau S me 5 64,876 
1 German shareholder, resident in Cologne ,, 333 
] German shareholder, resident in England ,, 1,141 
Total env . 80,000 


Neither of these last two shareholders, so far as we know, are in any 
way connected with electrical manufacturing companies either here or in 
Germany. We have 106 debenture-holders, all of them resident in 

ongland and all English, with the exception of one French lady, who 

holds £2,000 par value, and she resides in Folkestone. 

We have not a single German in our employ, or in any way connected 
with the company. 

Our active board consists of the following :— 

J. F. NavnEIM, who represents the shares held by Lord Rothschild in 
our company. He has resided here most of his life, and has been 
naturalised between 30 and 40 years. 

GEORGE FRANKLIN, of Sheffield and London, who was at one time Lord 
Mayor of Sheffield, and who was chairman of the National Telephone 
Company. 

Owen H. SMITH, who came on originally to represent our debenture- 
holders. He is one of the partners of ‘The Proprietors of Hay’s 
Wharf, Ltd.” 

T. Fraser, a Scotsman, who is also our Secretary. 

W. C. Lusk, Manager of our Commercial Departments. 

H. N. Sporpora, our Chief Engineer; and 

Mysé xr, the Managing Director. 

We (the latter three) are American born, and have been here from 10 to 

12 years. 

The other members of our board are, three Americans residing in New 
York, who represent large shareholders, and one of them for many years 
resided in London, namely, €. A. Coffin, E. W. Rice, jr.. E. A. Carolan. 
The two former are chairman and president respectively of the General 
Electric Co., of New York, the patents of this company and its predecessor, 
the Thomson. Houston Co., forming the original basis of our company. 

U. BURRELL, an Englishman, who has spent most of his life in France, 
now living in Paris. 

E. THURNAUER, who is an American citizen, also living in France. These 

two are managers of the Cie Française pour l'Exploit des proe 'd's 

'l'homson- Houston, and represent on our board the French shareholders, 

The total number of our employees is about 5,600, a large number of 
whom are, of course, young women in the lamp factory. 

Our factories are at Rugby, Coventry and Willesden. 

So far about 900 of our employees have joined the colours, which is 
over 50 per cent. of those who are eligible, and all who have joined, both 
married and single, receive half wages, or salaries, while they are away, 
and their places will be kept open for them until their return, to the 
fullest possible extent. I might also add that no changes have been made 
in the salaries of those who remain in the company’s employ. 


—] am, &c., 


Sept. 14. H. €. Levis, Managing Director. 
Š TRADING WITH GERMANS. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: To your list of German firms in this country you might 
add the Greenwich Time Co. (Ltd.), which, in spite of its very 
English title is really the Normal Zeit Geschellschaft of Berlin. 
How about the many City firms who are to-day paying annual 
rent for electric time service to this firm ¢ Are they financially 
assisting the alien enemy t—] am, &c., | 

For Tug Sikert ELECTRIC Clock Co., Lro., 
H. T. W. Bower, Managing Director. 
192, Coswell-road, London, B.C. 


Mr. W. Perren Maycock, M.LE.E., writes us on the subject 
of © War Against the Germans and Austrians.” He considers 
that, as we are at war martially with these nations, it follows 
that we must also wage war commercially, A commercial 
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enemy does not cease to be such on Britishising his name or 
getting naturalised. Any German or Austrian who has not 
been naturalised more than, say, 10 years should be treated às 
a commercial enemy; and some of those who have been 
naturalised for à much longer period ought to be regarded with 
a good deal of suspicion. The revelations of the non-technical 
press have shown what a vast amount of (chiefly) German 
competition there is (or has been) in the electrical field. Al- 
though these competitors may now be lying dormant, unless 
exterminated (commercially) while war is on, they will doubt- 
less blossom out with renewed vigour when it is over.] 

Messrs. Dorman & Smith, of Salford, send us the following :— 

TO THE EDITOR OF THE ELECTRICIAN, 

SIR: We have received a copy of the King’s Proclamation 
Relating to Trading with the Enemy,” and have acknow- 
ledged same in the terms of the enclosed copy of letter to the 
assistant-secretary of the Board of Trade (Commercial Depart- 
ment). We are of opinion that the attitude we have taken up 
Is a correct one, and we shall be glad to know that we have the 
support of all our British competitors. 

For Dorman & Smitu (Lrp.), . 
Rea. A. Smit, Director, 
The Assistant Secretary, Board of Trade (Commercial Department), 
Gwydyr House, Whitehall, London, S.W. 

Deak Sik: We are in receipt of your communication of the 12th inst, 
enclosing copy of the King’s Proclamation of the 9th September, "Be. 
lating to Trading with the Enemy," and we further note that under 
clause 5 (sub-clause 7) of same it would be a contravention of the law to 
supply goods for the use or benefit of an enemy. 

We have before us at the moment the status of the A. E.G. Electrical 
Co. (Ltd.), and as we are informed that the bulk of the shares of this 
company are, or were quite recently, held in Germany, we have declined 


to continue any business relationship with this company, in compliance 
with the above clause 5 (sub-clause 7). 

We are, however, threatened with penalties by the A.E.G. Electrical 
Co, (Ltd.) for the non-execution of an order for which we had tendered, 
and we are asking for the support of our competitors in the attitude we 
have taken up.— Yours faithfully, 

For Dorman & Sata (Lrp.), | 
(Signed) Rea, A. Smera, Director. 


SEARCH LAMP WITH VAPOUR-COOLED ELECTRODES.’ 


A type of search lantern being tested by the United States navy 
possesses many interesting constructional features and oj-rating 
characteristics. As compared with the earlier types of search 
lanterns it has much smaller electrodes, operates at a much higher 
current density end temperature, and produces a greatly increa «d 
candle-power for the same energy. The chief feature of the lamp E 
the smallness of the diameter of the electrodes. As compared with 
the earlier electrodes for, say, 150 amperes of 38 mm. diameter, the 
new electrodes have a diameter of 16 mm., the cross-sectional ama 
being only about one-sixth as large. The current density is there 
fore six times as great as that used with the carlier lamp. 4 
limitation to the increase in current density in the earlier lamp: wa 
found in the fact that when the specifie brilliancy of the crater 
reaches a certain value, depending upon the volatilisation point of 
the eleetrodé material, an increase in the current strength is aecon- 
panied by an increase in the area of the crater without change in the 
specifie brillianey. This limitation has been overcome in the new 
lamp by forcing alcohol vapour around the electrode to act 25? 
cooling medium and to protect the electrode from combustion 
This arrangement. gives rise to a very striking phenomenon, The 
constant cooling of the electrode mantle causes the current to 
emanate from only the limited front-tip of the electrode, Thi 
phenomenon is connected with an increase in the pressure which 
causes considerable quantities of energy to be converted at the anode 


crater. The crater arca hollows out the tip of the electrode like à 


funnel and the hollow is completely filled up by the fumes of the com 
material The crater is filled up with the illuminating fumes, the 
light effect of which is further mereased by the white-hot carhun. 
The crater appears like a sharply defined point of light of extremely 
high sp^citic intensity. 

The illuminating part of the are lies chiefly in the hollowed ott 
positive electrode. ‘The positive electrode ix not reduced to à pomt, 
zs wat formerly the case, but maintains its full diameter up to hi 
crater. "The negative electrode is also operated at an exceptional 


* Abstract of an article in the e Electrical World." 
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high current density, the diameter for 150 amperes being only 11 nim. 


It has proved advantageous to rotate both the positive and the. 
negative electrode, in order to maintain a perfectly uniform bathing: 
with gas and to ensure equal or straight combustion. "The electrodes. 
are not clamped in a holder, as it has been the custom formerly, but. 
are led through special electrode heads which act a3 conductors for the: 


current. The positive electrode is placed in & horizontal position 


while the negative one is placed at a certain angle therewith. During: 


op>ration both electrodes are rotated uniformly by means of a clamp- 
ing device which is driven from beneath by a motor. Alcohol. 


vapour has been found to be the most suitable as the cooling medium. 


It is generated in a very simple manner in à vaporiser from ordinary 
methylated spirit. The vaporiser is composed of a cylindrical 
chamber filled with wire gauze and heated by a small electric resister. 
The spirit, supplied from a vessel outside the search lantern, is 
admitted at a uniform rate into the vaporiser where it is volatilised 
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immediately on the heated metal parts and escapes in the form of a 
g^? through the nozzles. It is ignited at the hot electrodes but 


produces the desired cooling effect, since the temperature of the 


alcohol is far below that of the electrode points. The feeding of the 
alcohol takes place automatically when the arc is struck, a valve 
governed electromagnetically being used for this purpose. rs 
Despite the exceedingly small diameter of the negative carbon, the 
protecting gas has such a favourable effect. on the combustion that 
the rate can be reduced to 35 mm. per hour. For practical work a 
combustion of from 50 mm. to 60 mm. per hour has proved very 
advantageous. With the positive electrode various conditions make 
a limited combustion appear less advantageous and a combustion of 
from 200 mm. to 250 mm. per hour is allowed. A new positive 
electrode can be inserted into a hot search lantern in a few seconds. 
With the search lamps hitherto used a quiet initial burning of the 
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Fia. 2.—ILLUMINATION PRODUCED AT 6,800 FT. 


electrodes, especially at high intensities of current, was hardly 
possible, whereas the new search lamp is ready for work in a few 
seconds. 

A comparison of the performance of the new type of lamp with that 
of the older types is given by the polar candle-power curves of Fig. 1. 
The values are expressed in hefner candles, 1 hefner being equal to 0-9 
International candle. Curves A and B relate to the apparent candle- 
power of a lamp with alcohol-cooled electrodes, while curve C shows 
the apparent candle-power of a lamp with ordinary carbon electrodes 
operated under identical conditions as to current consumption and 
reflector equipment. 

In Fig. 2 are shown the illuminations produced at a distance of 
2,075 m. (6,800 ft.) by the two types of lamps. Curves A and B refer 
to the new lamp and curves (‘and D to the old. The illumination is 
expressed in luxes, 1 lux being 1 lumen per square centimetre and 


hence equal to 929 lumens per square foot or 929 foot.candles. 
Curves A and C were taken in one plarie and B and D in another at 
right angles thereto. | 


From Fig. 2 it will be noted that the spread of the beam is some- 


what greater with the older than with the newer type of lamp, but 
the effective strength of the beam of the new lemp is about six times 
as great as that of the older lamp. 


ot tte 


EDUCATIONAL NOTES. 
University of Edinburgh.— The next Session opens on October 13th. 


There are complete courses in civil, mechanical and electrical engi- 
neering, qualifying for the degree of B.Sc. in Engineering, and extend- 
ing over three years. Particulars of the entrance examination, 
scholarships, fees, &c., from the Matriculation Office. 


Armstrong College, University of Durham.— At this College there 
are full courses of instruction in mechanical, marine, civil and elec- 
trical engineering, naval architecture, mining, metallurgy, pure 
Science, arts and commerce, &c. There are good facilities for ex- 
perimental and research work. The new session commences on 
Sept. 28. Full particulars may be obtained from the secretary, 
Mr. F. H. Pruen, M.A., Armstrong College, Newcastle-on-Tyne. 

Royal College of Science for Ireland.—The Engineering Faculty of 
this College provides a course extending over four years (or in special 
circumstances three years) designed for students who wish to become 
engineers. Special emphasis is laid on mechanical and electrical 
work. The College has recently been equipped with modern work- 
shops and laboratories, and there are several valuable scholarships. 
Particulars from the Registrar, Royal College of Science, Upper 
Merrion-street, Dublin. 


Manchester School of Technology.—The session 1914-15 will open 
on October 6th. The courses in mechanical, electrical and sanitary 
engineering, the chemical and textile industries, &c., lead to the 
Manchester University degree in the faculty of technology. Prof. 
Miles Walker is head of the electrical engineering department of 
the school. Electrical engineering as a profession still offera, not- 
withstanding the large number of graduates turned out by engineer- 
ing colleges, excellent openings to young men who have the right kind 
of ability and training. 

On the practical side the manufacturer values an apprentice who can 
take his place at once on “ dynamo test " and earn money without making 
mistakes about '' the constant of the instrument." On the theoretical 
side, he values the young designer who not only can apply his mathematics 
to the problem in hand and get a correct result, but who has a knowledge 
of shop processes and costs and the importance of standardization. The 
Manchester School of Technology is well qualified to turn out the right 
kind of men ; it ia situated in the heart of the manufacturing district, and 
is in close touch with the electrical firms of its neighbourhood. Members 
of the staff of these firms take part in the teaching, lectures being given 
in such general subjects as “ Works Management," “ Costing,” &c., or in 
more specialised subjects such as '' The Calculation of Electric Winding 
Engines," “ Switchgear,” &c. During the summer months these firms 
take the students for a vacation course, and are enabled to judge of their 
quality before they enrol them for a two years’ apprenticeship course 
after the conclusion of their college work. 


Northampton Polyteehnic Institute, St. John-street, London, E.C.— 
In the Engineering Day College at this Institute full-day courses in 
the theory and practice of civil, mechanical and electrical engineering 
will commence on Sept. 28th. 

The civil and mechanical enginecring courses include specialisation in 
automobile and aeronautical engineering and those in electrical engineer- 
ing include specialisation in radiotelegraphy. Entrance examination 
on Sept. 23 and 24. The courses, which extend over four years and 
include periods in workshops, prepare for the degree of B.Sc. in Engi- 
neering of the University of London. 

Full and part time courses in technical optics are also given in specially 
equipped laboratories and lecture rooms. An Aitchison scholarship 
(value £30) will be offered at the entrance examination. Particulars as 
to fees, &c., can be obtained at the Institute. 

During the past year the equipment of the various departments has 
been extended in many directions; Amongst the more important items 
in the mechanical engineering department may be mentioned a com- 
plete two-stage air compressor plant, designed for experimental work in 
engineering problems in connection with the compression of air, and also 
providing a supply of pressure air for pneumatic tools, &c. The equip- 
ment for aeronautical engineering and for testing materials under 
repetition stresses has been extended, and in the engineering workshop 
some important tools have been added, In the electrical engineering 
department the equipment of precision testing instruments has been 
extended and numerous additions have been made to the equipment in all 
the laboratories. In all departments a fair amount was spent on exten- 
sions during the session 1913-14. 

The programme of work for the new session was necessarily arranged 
before the present abnormal state of public affairs arose, but all the 
classes announced will be started, and most, if net all, of the work 
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24,193 McKenzie & HcrrAND (Ltp.) & Epwarps. Signalling and interlocking for rail 
ways and tramways. À 

25.363 RAiLING & TayLor. Electrica! conduit systems. 
25,790 VAUGHAN. Insulating covering for overhead wires. 
26,704 CREDENDA CoNDUITS Co. & SUMMERHAYES. 

wires and the like. 
An improved means for supporting resistance wires cencisting of a metallic 
porting member of charinel-section and an insulating material carried by said me 
- Support, the resistance wire or wires being wound around the support. 


will be carried out, even if the numbers attending the classes are seriously 
diminished. In one or two cases it may not be possible for special 
instructors to fulfil their engagements. ‘The courses in the engineering | 
day college are to be continued with certain minor adjustments. In the 
evening classes in engineering the important departures made a year ago 
by the introduction, as part of the regular courses, of short courses of 
‘lectures by specialists in their various subjects are to be developed. In: 
the electrical engineering department there are to be two series of ad. 
vanced lectures, one by Mr. W. C. Kennett, B.Sc., A.M.LC.E., A.M.L E. E., 
on “ Transformer Design," the other by Mr. A. C. Heap, M.I.E.F., on 
“ Electrical Instruments and Switchgear.” In the mechanical engineer- 
ing department the main course of lectures upon aeronautics is to be 
taken by three specialist lecturers, Mr. 'T. W. K. Clarke, B. A. (by special 
permission of the Royal Aircraft Factory), is to give a course of six 
lectures on “ Propellers,” Mr. G. A. Burls, M.Inst.C.E., a special course 
of seven lectures upon '' Aero Engines," and Mr. F, Handley Page 13 
lectures upon '' Principles and Design Data for Aeroplane Construction ” 
and five lectures upon '' Complete Machines.” "The special classes for 
Post Office workmen and boy messengers started last session are being 
continued, and in connection with small current work there are also 
classes in submarine cable work for the employés of the various cable 
companies who have their headquarters in London, and elementary and 
advanced classes in radio-telegraphy, the latter being under the direction 
of Mr. E. S. Perrin, B.Sc., A.M.LGC.E., of the engineer-in-chief’s staff. 
The classes of the day courses commence on Monday, the 28th inst., 
and those of the evening courses on Monday, the 21st inst. Enrolments 
for the latter commenced on Monday, the 14th inst. Full details of 
the syllabuses and the equipment are given in the “ Announcements," 
Borough Polytechnic Institute.—The 1914-15 session commences 
on Sept. 21. The head of the department of electrotechnics is Dr. 
John Henderson, D.Sz., F.R.S.E., and the courses of instruction 
extend over four years. There are good facilities for practical work 
and there are special classes in electric wiremen's work and in elec- 
.trical construction and workshop drawing. Particulars may be 
obtained from the principal, Mr. C. T. Millis. ; 


South Western Polytechnic Institute.—The 1914-15 Session will 
commence on Sept. 28. In electrical engineering there is a complete 
three years’ day course of instruction, leading to a diploma or 
university degree, and there is also a four years’ evening course 
suitable for electrical engineering and wiremen's examinations of 
the City and Guilds Institute commencing on Sept. 21. Particulars 
may be obtained from the Secretary. ! 

Battersea Polytechnie.—In the electrical engineering department 
there are day courses which prepare for the B.Sc. ( Eng.) of the London 
University and for the Polytechnic Diploma. There are also evening 
courses in direct currents, alternating currents, electrical design, 
generation and transmission, electrical costs, electric lighting and 
illumination, &c. Detailed calendar (7d., post free 10d.) or abridged 
eelendar (gratis) from the Secretary, Battersea, London, S.W. 
Bradford Technical College.—At this college there are complete 
courses of instruction in civil, mechanical and electrial engineering 
and power production and transmission. There are well-equipped 
laboratories and workshops, and good facilities are afforded for 
practical work. There are also full courses in all branches of the 
textile industries, including dyeing. Terms commence September, 
Jenuary and Ay r.l. 


Means for supporting resistance- 


tur 
tali 


: 1914 SPECIFICATIONS. 
. 1,504 Ito. Controlling apparatus for use upon shir: ind the like. 
4,211 Oris EtLgvATOR Co. (Otis Elevator Co.) Means for reeulating the reversal of 
electric motors, particularly applicable for use in connection witn elevators. 
8.178 Newton & Newton BrotHers. Automatic starters for dynamo-electric mact'res 
10,523 STEINMANN. Mercury vapour lamps. (29/4/13.) i 
16,234 HurTMAN. Automatic selecior-switche3 for telephone exchange systems. (11:413. 


APPLICATIONS FOR PATENTS 


Note.—The undermentioned Applications (except those marked t) are nd open Ñ 
public inspection until after acceptance of Complete Specifications. Those marked * at 
open to inspection 12 months after the date cttached to them, if they have not been published 

previously in the ordinary course. Names within parenthesis are those of communicators 
of inventions. When complete Specification accompanies application an asterisk is affixed, 
August 7, 1914. 
18,380 Topp, WELLESLEY & Pattinson. Electric power. 
18,396 Sıemens Bros. Dynamo Works & KIEFFER. Cooling arrangements for dynamo 
electric machinery. 
18.408 HAMMOND, JUN. Radio-dynamic control of gyroscopes. (14/8/13, U.S)* 
18.418 ScHsusBB. Electric sien flashers.* 
18,435 WHitesipe. Electrically-propelled drill. 


August 8, 1914. ' 
18.449 DANDRID2E. Mechanical apparatus for retarding the tripping mechanimi M 
automatic electrical circuit-brakes. 
18,442 OLDHAM. 


Electromagnetic unlocking and unscrewing apparatus for mits’ 


mps. 

18,443 THoMPSON. Actuating signals on and communicating with trains. (Addition 
to 4.385/14 and 5,903/14.) 

18,464 Lanpis & Gyr. Prepayment electricity meters, (9/8/13, Switzerland.)* 

18,465 SIEMENS-SCHUCKERTWERKE G.m.p.H, Excess voltage devices for protecting 
electrical circuits. (21/8/13, Germany.)* 

18,466 Siemens Bros. Dynamo Works. (Siemens-Schuckertwerke G.m.b.H., Germany! 
Control of searchlights, guns or the like from a distanec and means thereicr.¢ 

18,476 Grote. Manufacture of tungsten filaments for electric incandercent lamps. 


August 10, 1914. 

18,496 Girt. (Cutler Hammer Mfg. Co., U.S.) Heater units for electrical gas meters." 
18.497 B.T.-H. Co., Younc & Watson. Relays for electric voltage regulators. 
18.502 SIEMENS-SCHUCKERTWERKE G.m.B.H. Electrical switches. (2211,13, Germany.) 
18.504 CanR?EHTER. Electric igniting apparatus for gas burners. 
18,509 SwvERs. Electric switches.* 
18,511 Musso. Transmission of electzical impulse; over circuits of hieh electrotatis 

capacity. (Addition to 17,246/14.)* 
18,519 Vira. Electric tracks for vehicles.* 


August 11, 1914. 
18,560 Bunronn. (F. J. Aeabeg, India.) Testine electric circuits. 
18,565 Stemens Bros. & Co. & PgrTIcREW. Circuit arrangement: for operating the 
selecting devices of teleohone installations by number impulse;.* i 
18,566 ALLGEMEINE ELEKTRICITATS-GEs. Incandescent lamps, (18.3.13, Germany) 


August 12, 1914. 
18,598 ExrEv. Electric starting and lighting systems. 
18,603 HaTriELD. Electric switching devices. 
18.607 ZiERAU. Attachments for telephones and the like. 
18,608 CasTiLLO. Electric apparatus for ringing bells. (12:8:13, Cermany)* 
18,611 B.T.-H. Co. (G.E. Co., U.S.) Protective devices for electric circuits. 


August 14, 1914. 
18,660 Cox & Co. & DonnitHorNne. Electromedical apparatus. i 
18,661 STERLING TELEPHONE & Et EcTRIC Co. & Duncey. Electric sienalling sytem 
particularly for use in mines. (Addition to 13,062 14.) 
18.674 Laine & Butter. Grinding tramway and like rails. 
18.6077 Marks. (Delany Foreign Co., U.S.) -Telegraphy.® 
18,685 B.T.-H. Co. (G.E. Co., U.S.) Electric resistances. 


August 15. 1914. 
18,692 Parsons & Bart, Electrical step-by-step mechanism. , 
18,705 James. Automatic switchgear and apparatus for electrodynamic brake circuits 
18,711 WoopLanb. Wireless telezraphy.* 


18,713 G. FurLER, G. J. A. FULLER & L. Futtgg. Electric batteries. 


Aueust 17, 1914. 
18.724 Bett. Signalling apparatus, 


18.732 Baxter. Wheel for tramway cars and like vehicles.” 
18,737 MortLey. Dynamo battery electric systems.* 


18,738 MstLERSH-JACKSON. (Commonwealth Electric Tool Cs., U.S) Electrialy 
actuated tools.* 


13,747 SmitH. Automatic current cut-off for electrical appliances,’ 

18,751 B.T.-H. Co. (G.E. Co., U.S.) Coherers. " 

18,758 PE RAO THomas & ANDREws. Suspension of the trucks of tramway and ctt 
icles. 


ve fae 
18,761 WOODHOUSE & CaLLENDER's CABLE & Construction Co, Terminal boxes £i 


electric cables. 
August 18, 1914, 
18,775 Lyster. Electric lamp-holders. 
18,801 B.T.-H. Co. (G.E. Co., U.S.) Valve-operating mechanism. -—— 
18,807 Farias. Apparatus for producing radio-active substances. such as liquids, cx 
and tkelike. (Addition to 14,530.13, 20/8/13, France.)* ha £013 
18.808 Farjas. Production of radio-active balls or like bodies. (Addition tc 145-0.\4 
10/11/13, France.)* TA 
18.809 ME'-LERSH-JACKSON. (Samuel Isaac Posen, U.S) Pocket flash lights. 
18,810 Linpsay. Electric primers. (8/9/13, U.S.)* 


August 19, 1914, . A e mborxt 
18,829 Royce & Rorts-RovcE. Electrical starting mechanism for intemal- x mt" 


engines. 
18.812 B.T.-H. Co. (G.E. Co., U.S.) Valve-operating mechanism. 

August 20, 1914. 
18,858 Pearson. Unspillable valve for electric batteries, 
18.869 Pearson. Spring termina! for electric batteries. , 
18,870 Pearson. Combined lamp-holder and con tacts for electric pertabis lamps. 
18.882 B.T.-H.Co. (G.E. Co., U.S.) Systems of electric distribution. 
19.887 Creepy. Variable pole dynamo-electric and like machines. 

August 21, 1914. 
18.920 HEURTLEYv. Overcoming electrical disturbances, 
18,933 Matuys. (Phillipp Reinhardt, Germany.) Tubes for enclosin 

í - August 22, 1914. 
18,942 TUCKER & CnaBTRBE. Electric switches. 
18,954 GARDNER. Electrical railway signalling. kai 
18.960 CowrER-CorEs. Electrolytic process for the production of iren tuber. stees at 
the like with an incorrodible surface. 


PATENT RECORD. 
| l | 
SPÉCIFICATIONS PUBLISHED. 


ing abstract from some of the specifications recently published have been 
Melor by MERE ee ELLiS & Pryor, Chartered Patent Agents, 
, Chancery-lane, London, W.C, `` 
A henever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets after the title. 


1913 qus ie TT 
1 N & Youtbon. Electrically-operated piano players. A14. 
lc 208 cue (Maschinenfabrik Cerlikon.) Controllers for electrical apparatus. 
18,448 B.T-H.Co. (G.E. Co., U.S.) Incandescent electric lamps. 
| A tungsten filamont incandescent lamp containing a low-pressure gas atmosphere 
adapted to gradually diminish in quantity, owing to combination with disinteerated 
tungsten particles, said gas withdrawing less heat from the filament in later stages 
of the life of the lamp, and thus counteracting the fall in candle-power due to Wastage 
. ent. - . 
18.500 dors Brown, BovERI ET Cig. Liquid resistances. (11/1/13, addition to 
.000;13.) 
18.609 MatHys. (Miller.) Lock-out telephones for party lines. 
18.727 Kopr. DN Te (8/11 /12.) 
ENKER. urglar alarms. l 
19141 POR & BUTTERWORTH & Dickinson (Lrp.). Switch-actuating apparatus of 
2n electrically-driven machines. |] : 

A switch-actuating apparatus wherein the knocking off ” lever or other appro- 
priate member of the stop motion Is connected with the switch arm, Or other suitable 
part of the controller. through the intervention of à cord or belt Connection which is of 
such a character that the movement of the "' knocking off lever in one direction 
actuates theswitch arm to start the motor and in theother direction to Stop the motor. 

19.305 Corwin. Telephone exchange systems. 

19,443 B.T.-H. Co. & GIVEN. Starting and controlling mechanism for electric motors. 

20.122 Grapitz. Manufacture of drawn wire from tungsten and the like metals. 

21.050 MAJOR, STEVENS & SMITH, MAJOR & Stevens (Ltp.), Electric locks for lift gates 
and doors. l 

21.070 Dav. Contact surfaces of electrical coupling devices. l 

21,779 B.T.-H.Co. (G.E. Co., U.S.) Apparatus for producing ozone. 
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BRITISH LAMP MAKING. 


We are now at the end ot the seventh week of the Euro- 
pean War, and practically every newspaper, periodical and 
trade joninal which coms into our hands contains sug- 
gestions for th» capture of German trade. The pros end 
cons of the case are being fought out in a wordy warre 
which offers little or no prospect of practical result. What 
we want to be in a porition to record is the cfioris of British 
manufacturers to increase the capacity of their works, to 
seck new sources of raw material other than those m bli- 
gerent countries, and to encourag> the buyer to come to 
him rather than to hold over his orders in the belier thet it 
is rot possible t» fulfil them even if they ar? given out. The 
lamp makers have so rar shown the greatest amount ofactivity 
in this new direction. It is gratifying to note that those 
firms who have factories in this country have circvlariscd the 
trade and made prominent announcements in their adver- 
tisements of their ability to cope with the home and colonial 
demand. Naturally some few weeks must elapse before 
reorganised factories can get into full swing, but we hope 
that the trade will accept the assurances of the lamp manu- 
facturers and do their utmost to assist them in any diffi- 
culties which may arise. It is only to b» expected that such 
lamp stocks as were available immediately preceding the 
outbreak of war are now seriously depleted, ii they have 
rot entirely disappeared. This does not mean shortage of 
lamps. Large Government orders have been placed, and 
in some directions a certain amount oi panic buying has 
caused a run on these stocks. The lighting season would 
have witnessed the introduction of certain new patterns of 
lamps, but the unsettlement occasioned by the war must 
delay the placing of these on the market. Factors end 
traders will assist the manufacturers by taking from them 
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cuéh typis as they find it advisable in all the circumstances 
to produce. Special patterns of any articles are never in 
great demand under normal conditions, and during war times, 
they may conveniently be left alone ; in the case of lamps, 
the manufacturers are doing wisely in keeping the suppli:s 
within the limits represented by the ordinary types, and a 
little refleccion on the part of the factors and dealers will 
show them that this policy is the right one for the time boing. 

From inquiries which we have made, there is no dearth 
of raw material, though there may be a littl: initial diffi- 
culty with bulbs and lemp caps. Hors again, we have the 
assurances of the lamp makers that the home producer is, 
already working overtime to catch up with the demand, and 
it will not take long to restore the normal conditions in this 
direction, Although the demand for such material as 
tungsten is very considerable in the steel-making industry, 
it must not be forgotten that a little tungsten, like the 
British Armv, " gocs a —— long way " in metal filaments. 
There are casily a dozen metal filament lamp works in this 
country, and the combined product of these should he 
ample to supply the home ard colonial requirements. 
Under normal conditions not one of them is worked to its 
full capacity, and. given the necessary demand, it is an cesy 
matter to increase th? day shift, or, ií necessary, to work 
overtime. One manufacturing concern is in a position to: 
supply British made hali-watt lamps, and we have this week 
been given an opportunity of inspecting the factory and 
have seen the many interesting processes in connection 
with the production of this lamp. We shall refer to these 
in an early issue. This much may also bé said of the 
English lamp factories—they are all old cstablishcd, and 
their products have been on the market for many years. 
Quite a number of them operate conjointlv under a common 
set of patents, and this fact should make for consistency of 
quality irrespective of the centre of manufacture. In the 
light of these facts we think there is no occasion ior alarm 
regarding the supply of British-made metal filament lamps. 


[rises s i ————— A E 


Kite-supported Telephone Line.— During à recent flood in a 
Californian. river several poles of a telephone line crossing the 
river were washcd away and the line broken down. A 
temporary circuit was, however, soon established in the follow- 
ing manner. A bridle wire was first sent across the river by 
means of a number of kites and used to draw the telephone 
wires across. This kite-supported line served for communica- 
tion until the water receded 2nd a permanent cable could be 
laid across the stream. 
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PARLIAMENTARY INTELLIGENCE. 


——À——À alo À—À—— 
TRADING WITH THE ENEMY BILL. 


On the order for the second reading of this Bill in the House of Com- 
mons on ‘Thursday last the Attorney-General explained that they wanted, 
on the one hand, to take every security that was proper and possible to 
preveut the enemy profiting by transactions carried on here ; on the other 
hand, it was not desirable to take steps which would interfere with 
British interests, including among these British commerce and employ- 
ment, He thought the Bill went a long way to give the necessary 
security. "There was a great advantage from some points of view im 
treating enterprise in this country, even though it had & considerable 
enemy clement in its composition, as British. If it entered into trans- 
actions with a foreign company in hostile territory it was committing a 


crime and subject to the same penalties as purely British firms. Power. 


had been taken to enable the Board of Trade to examine books and 
documents, as well as for the appointment in proper cases of a receiver 
or manager, to see that a business was carried on in the proper way. In 
regard to business profits accruing to enemy shareholders, he said he 
would be slow to say it would be right to do anything in the nature of 
confiscation of the private property of subjects of an enemy State. Such 
a policy would be capable of provoking considerable reprisals. 

The second reading was agreed to, and the Bill afterwards passed 
through Committee and was reported with amendments. 


GERMAN INTERESTS IN BRITISH FIRMS. 


In the House of Commons on Tuesday Mr. Tyson Wilson asked the 
Postmaster-General whether the firm of Messrs. Siemens Bros. & Co., 
Woolwich, were still executing work for the Post Office; and, if so. if 
he were aware that 65 per cent. of the shares in this company was held by 
Germans, that the firm had employed German workmen in the place of 
English workmen, who refused to work contrary to the rules and customs 
of the trade ; and whether, under these circumstances, he would cancel 
any contracts that this firm may hold. 

Capt. NORTON, in reply, said : Messrs. Siemens Bros. & Co., Woolwich, 
are still executing work for the Post Office as well as for other Govern- 
ment departments. The Postmaster-Gencral understands that, although 
the company is a British company a large proportion of the share capital 
is held by Germans and that the firm has employed à small number of 
German workmen, but he does not think that these considerations out- 
weigh the inconvenience to the public service and the adverse effect on a 
large staff of English workpeople which would result from the withdrawal 
of Post Office contract work. He is not aware of any such cases as are 
mentioned in the question, but if the hon. member will furnish particulars 
of the circumstances in which Messrs. Siemens are alleged to have in- 
fringed the rules and customs of the trade he will have inquiry made 
into the matter, 


LEGAL INTELLIGENCE. 


On 
Fabrik Elek. Gluhkorper Ges. v. Brimsdown Lamp Works (Ltd.) 


On Tuesday Mr. Justice Sankey in Chambers heard an appeal from 
an order of Master Sir John Macdonnell in this action. Plaintitfs were 
suing for the recovery of nearly £000 for goods supplied, and defendants 
argued that as they were alien enemies, they could not be heard in our 
courts. It was, however, contended that an alien enemy had been allowed 
to prove a debt under bankruptey ; and that if the action was now dis- 
missed a fresh action could. not be brought. Sir John Macdonnell 
granted an order to stay with liberty to apply. Defendants appealed 
against this and contended that the action should be dismissed, so that 
the plaintiffs, who were alien. enemies, would be barred from further 
maintaining and continuing it. Defendants further objected to plaintitfs 
being legally represented. 

Mr. SrokEs (for plaintiffs) remarked that there were half a dozen cases 
in which an alien had been heard. The view expressed for defendants 
had merely been taken only in the Prize Court, and the Attorney-General 
did not agree with it. l 

Mr. SCARLETT (for defendants) urged that it was against public policy 
that Mr. Spokes should be heard, and that he had no locus standi. Merely 
to stay the action was doing something for the benefit of the enemy. 

Mr. SPOKES suggested that the action should be stayed, and that he be 
given leave to apply at the end of the war, which was the common-sense 
course, Jt was admitted that £850 was due, subject to a counterclaim. 
He argued that the judge had no jurisdiction to try the action or to dis. 
miss it in chambers. 

Mr. Justice SANKEY after reciting the facts, and referring to the cases 
cited by Mr. Scarlett, said that he was not satisfied that defendants were 
entitled to the order. He did not think it was the duty of a judge to 
lay down any decision on publie policy. As he understood it, paramount 
pu blie policy was not to allow an enemy to get any money during a war, and 
that publie policy seemed to him to be amply secured by making a stay 
which would prevent him from going on with a remedy which might 
result in his getting money. Whether it was public policy to sav that a 
debt which was certainly owing before the beginning of the war should be 
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entirely barred he begged leave to doubt. Under the circumstances he 

thought that the order made by Master Macdonnell was perfectly right. 

It was, he thought, open for the defendants to go on with the counterclaim. 

The order he made was one to stay the claim, with liberty to apply. 
Leave to appeal was granted. 


The Are Lamp Carbon Case. 


At the Central Criminal Court on Friday before the Common Serjeant» 
Geo. Kirtland, Thomas A. Thornton and Arthur M. Billington were 
acquitted of a charge of breaking and entering the premises of the Foster 
Engineering Co., and removing some arc lamp carbons. No evidence was 
offered by the prosecution. ‘The Common Serjeant stated that there was 
some civil dispute between the parties and it was not a matter for & 
criminal Court. 


Damaging Signal Wires. 


At the North London Sessions last week Richard Hamper, a London, 
Brighton & South Coast Railway foreman, was sentenced to 12 months’ 
hard labour for maliciously damaging electrical wires on the line at 
Battersea. lt was stated for the prosecution that with a carefully filed 
key the accused opened a cupboard and cut the signalling apparatus, and 
would have also damaged the telephone—by which signalmen had to 
control the line until repairs were executed—but for the intervention of 
a sentry. The offence was committed while soldiers were being conveyed 
to the south, and the prisoner's excuse was that he wanted revenge 
because the company would not let him work overtime. 


- BUSINESS NOTICES. 


We are informed that the Mordey-Fricker Electricity Meter Co., 
having sold its patents and business to the British Insulated & Helsby 
Cables (Ltd.), have gone into voluntary liquidation simply to wind 
up the business, The advertised meeting of creditors was called 
only to comply with a legal formality, there being no creditors. 


The British L. M. Ericsson Mfg. Co. notify that they have their 
own factory at Beeston, Notts, where they employ over 1,00 
British workmen, and they are in a position to supply every kind of 
telephonic and electrical apparatus, as well as all kinds of stampings, 
turned and machined parts and cabinets. The company, whose 
offices are at 5, Chancery-lane, London, W.C., uses no German parts, 
and is under no German control whatever. 

We are asked to contradict the statement that the Record Elec 
trical Co. (Ltd.) is financed by capital of an alien enemy. The 
directors notify that, as the statement is entirely false, they vill take 
immediate legal proceedings against any person who is party to the 
circulation of such a libellous report. 

Messrs. Wm. Geipel & Co. ask us to contradict rumours which 
have been set in circulation that the firm is alien. The firm: 
purely British. No alien or foreign-born person has ever been con- 
nected with it, and the principal and its entire staff are British born 
and bred. 


The United Water Softeners (Ltd.) request us to state that they 
have no connection with Germany, German subjects or German 
products, and no interest or control is held in the company by 
Germans. Their water softening and purification plants are all 
manufactured in Great Britain by British workmen, and the tech- 
nical and clerical staffs are entirely British. 


Patent Development.— The proprietor of patent No. 23,227, 19, 
relating to ©“ Electric cut-outs,” desires to sell the patent or to grant 
licences to British manufacturers to work thereunder. The pre 
prictor is also prepared to deal in a similar manner with patents Nos. 
23,228 /1909 and 23,229/1909, relating to * Improvements m fuse 
cases and fuse case holders, &c." Particulars from Messrs. Boult. 
Wade & Tennant, Patent Agents, 111 & 112, Hatton Garden, London, 
E.C. | 

Sale by Tender.— Tenders are invited until 10 a.m. Oct. 6 for the 
purchase and removal from the Head Post Office, Manchester. of 
certain electric power plant and machinery which is no longer e 
quired. Specifications, containing particulars from the Controller 
of Stores, Studd-street Depot, London, N. See an advertisement. 


LIQUIDATIONS, &c. 


A meeting to receive an aecount of the winding up of eh 
Flashlights (Ltd.) will be held on Oct. 16 at 20, John-street, Adelph, 
London, W.C. 


A meeting to receive an account of the winding up of the Lumen 
Fittings Co. (Ltd.) will be held at 71, Temple-row, Birmingham, on 
Oct. 15. 
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QUUM 
| ELECTRICITY SUPPLY. 


HABRA AETATEM 
EXTENSIONS. 

Ashton-under-Lyne.— The L.G. Board have sanctioned a loan of 
£42,000 for extensions of the clectricity supply undertaking. 

Bolton.— The L.G. Board have sanctioned the borrowing of £1,463 
for the new works at Back-o'-th'-Bank. 

Bristol.—At the last meeting of the Corporation the chairman of 
the Electrical Committee (Ald. Pearson) in moving the adoption of 
the Committee's report, which recommended that sanction be ob- 
tained to borrow £42,000 for further mains, sub-stations and services 
during the ensuing three years, said they had had about the best 
year they had ever experienced. 

However, he was afraid that the result of the war would be that, whilst 
they had done very well up to the present time, during the remainder of 
the year they would «certainly have & setback. "The increase in the 
number of lamps installed and the increase in current for power supplied 
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had been very satisfactory, and generally he thought he might say that 
He quoted 
figures as to their good financial position, and he would like to say that 
that undertaking, successful as he claimed it to be, was not so successful 
owing to any exceptional merit on the part of the Committee, but it was 
blessed with a set of officials who were keenly alive to their duties and 


they had had about as good a year as they had ever had. 


performed them to the satisfaction of the whole of the citizens. 
The report was adopted. 


Cleckheaton.— An unopposed inquiry was recently held here into 
the application of the Urban Council for sanction to borrow £2,200 


for the electricity undertaking. It was explained that it had origin- 
ally been intended to expend a much larger sum on extensions, and 


the present application referred to the cost of a storage reservoir and 


a new switchboard. 


St. Pancras (London).—The Borough Council is recommended to 
authorise the writing off, out of the clectricity reserve fund, of £1,422 
from the capital account, being the outstanding balance of the cost 


of copper strip mains removed from three strects. 


Application is to be made for sanction to borrow £8,969 in respect of 


expenditure on the electricity undertaking to March 31 next. ‘The County 
Council has sanctioned the borrowing of £22,530 for four boilers at 
King's-road station. 

Having regard to the satisfactory position of the electricity reserve 
fund the Finance ('ommittee recommend the utilisation of £13,000 from 


the electricity profits towards the relief of the rates during the winter 


half-year. The balance of income over expenditure of the electricity 
undertaking is estimated to amount during the six months ending March 
31 next to £12,903, compared with £13,047 in 1914. 


Swansea. — Two main feeder cables are to be laid to the centre of 


the town at a cost of £600. 

The Electric Lighting Committee is prepared to wire the first 100 of the 
municipal houses proposed to be erected at Town Hill and supply electric 
current at a charge of 7d. per week each house, exclusive of renewals, 
each house to include four points. 

Walsall.—On Monday the Council adopted a recommendation of 
the Electricity Committee to apply to the L.G. Board for sanction 
to the borrowing of £23,595 for further extensions of the electricity 
undertaking. 

The Committee's new tariff of charges for current for lighting and 
heating will come into force on Oct. 1. One of the changes made is the 
abolition of the present minimum charge of 10s. per quarter. 

Weymouth.—A report on extensions of plant required at the 
electricity works will be considered at the next mecting of the Council. 

Wolverhampton.— On Monday it was agreed, on the motion of the 
chairman of the Electricity Committee (Councillor Gibson), that the 
2,000 kw. turbo-alternator at the gencrating station be reconstructed 
at a cost of £2,500. 

GENERAL. 

Ashtead.—In consideration of the Leatherhead & District Elec- 
tricity Co. supplying additional lighting in the village during the war 
crisis for patrol purposes, the Council will bear in mind the company's 
offer when tenders for lighting are considered next spring. hoo: 

` Dublin.—At the last meeting of the Corporation the Electricity 

Supply Committee recommended increases of salaries to Mr. Mark 
Ruddle, M.LE.E., city electrical engineer, and to Mr. G. Arcker, 
Chief engineer of the distribution department, but on the under- 
standing that the increases were not to take effect until after the war. 
It was, however, decided to send the report back with a note that it 
be not re-submitted to the Council within a period of six months. 

Dundee.— The Electricity Committee have been asked by the 
Tayside Electric & Gas Light Co. to state their terms for an electric 
supply for Wormit. 


It was stated that at present the consumption in Wormit was between ' 
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15,000 and 20,000 units per annum, and certain extensions were contem 
plated which would no doubt increase the quantity required. Electric 
current was only supplied in Wormit from sunset to sunrise, but in the 
event of an arrangement with Dundee, no doubt a continuous supply 
would be required. In the opinion of the electrical engineer and general 
manager (Mr. H. Richardson) it would be necessary to take two cables 
over the river, at a cost of £3,000, but in view of the difficulty in getting 
cables it would not be advisable to do anything in the meantime. 

On the suggestion of Mr. Spence the Committee have agreed to offer 
to supply current at the Dundce price at the Dundee side of the water 

Electricity Bulk Supply.— Owing to the war it has not been possible 
for Stepney Borough Council to obtain delivery of turbo-generators, 
upon the installation of which the bulk supply of current to Shore- 
diteh depended. 

Under the circumstances, and as a temporary expedient, Shoreditch 
Borough Council is recommended to accept a limited supply up to 
600 kw. or 700 kw. at an increased price per unit during the four hours of 
peak load, the contraet price being chargeable during the rest of the 24 
hours. 

Grappenhall.—At the last parish mecting a letter was received 
from Warrington Corporation intimating that they proposed to 
apply for a provisional electric light order for the township of Stock- 
ton Heath, and as they had also received applications from residents 
in Grappenhall parish they might, if sufficiently supported, extend 
the area to the parish. After discussion it was agreed to make 
overtures to Warrington Corporation in regard to supplying Grappen- 
hall. 
Harwarden.— At the last mceting of the Rural Council it was re- 
ported that some local gentlemen contemplated the formation of a 
company for the purpose of erecting electricity works and supplying 
clectricity at Penyffordd. As it was thought the Council should 
have a definite report the matter was referred to the Parish Council. 

Hightown (Lancs).—The Hightown Gas & Electricity Co. has 
applied for the sanction of the Board of Trade to the erection of an 
electricity station at St. Geroge’s-road, in the Urban district of Little 
Crosby. 

Ilford.— At the recent mecting of the Ilford Gas Company tke 
Chairman complained of the unfair competition of the Council's 
electricity supply department. 

The Council had, he said, exceeded their powers, and as ratepayers, 
the company had obtained the Attorney-CGeneral's fiat to issue a writ to 
restrain that conduct. The trial of the action was expected to take place 


early in the Michaelmas Sittings, 

Presentation.—On the 12th inst., Mr. W. L. Topple, superintendent 
of the Electric & Ordnance Accessories Co. (Aston), presented, on 
behalf of the staff, to Mr. C. Brittlebank, chief of the sales depart- 
ment, a case containing a complete set of table cutlery, on the occa- 
sion of his marriage with Miss Rawlinson, of Manchester. Mr. 
Topple and Mr. J. D. Morrison referred to the high esteem in which 
Mr. Brittlebank was held by everyone connected with the firm. Mr. 
Brittlebank made a suitable responsc. 

Provisional Order Revocation.—The Board of Trade have revoked 
the Hexham Electric Lighting (Extension) Order, 1906, as to the 
whole arca of supply as from Sept. 9. 

Sheffield.—' The proposal to combine the electricity supply and 
tramway power stations, referred to in our last issue, has been adopted 
by the Council. Owing to this rearrangement Mr. S. E. Fedden has 
been appointed manager and Mr. H. E. Yerbury deputy manager of 
the combined stations. 

 Southampton.— Sir John Snell and Mr. E. Edmonds have pre- 
sented their report on the present condition of the electricity under- 
taking, and a special meeting of the Council is to be convened for 
considering the report. 

The Council has received permission to supply energy in South Stoneham. 
The Borough Electrical Engineer advises the building up of his stock 
of radiators, and he has been authorised to purchase a number of the 
type of apparatus made by the G.E.C. - It will be necessary to replace 
practically all the circuit breakers in the traction switchboard with 
larger ones, and Mr. Street is to carry out the work when possible. 

Street.—The Electric Supply Committee recommend the Council 
to postpone their proposed electricity supply scheme for the present. 

Tynemouth.— The Council is recommended to have the new 
premises of the local Rifle Club wired free of cost, and to make a net 
charge of 4d. per unit for current supplied. 


LIGHTING AND POWER NOTES. 


Belfast. —At the last meeting of the Police Committee the question 
of the continuation of the lighting of certain thoroughfares by arc 
lamps under present circumstances and the alternative of sub. 
stituting half-watt incandescent lamps was discussed, and it was de- 
cided to ask the Tramways and Electricity Committee to try the 
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That would require a considerable increase in the staff and number of 
cars, while the decrease of receipts through penny sections was estimated 
by the Traffic Commission at £192,000 for the first year. Rolling stock 
stood on the company’s books in the balance-sheet for 1913 at £166,465, 
and allowing for the increase in cars already mentioned, £200,000 would 
not be an excessive amount to allow for that item. £160,000 would he 
required for land, and with extra power, &c., £500,000 would be required, 
The net profit under the new conditions would be £96,148, and could he 
sct aside for renewals necessary after the expiry of the 10 years, or asa 
nucleus for the cost of electrifying. s 

The report of the Commissioners (Messrs. H. R. Forbes Mackay, ele. 
trical engineer, Sydney, and C. H. Davies, accountant), appointed to: 
investigate certain. matters affecting the Melbourne Council's electricity 
supply undertaking. favours the alteration of rates for current recom. 
mended by the city electrical engineer (Mr. H. R. Harper), who on this 
and on other matters has been at variance with the 'l'own Clerk. 

During last year the Governor-in-Council-(Victoria) granted orders, 
under the Electric Light and Power Act, 1896, to the Tungamah, Gordon, 
Mildura and Maryborough Municipal Councils ; to the Wycheproof Shite 
Council (for the townships of Wycheproof and Sea Lake), to the Pro. 
vincial Electric Development Co. (for the township of Shepparton), and 
the Melbourne Electric Supply Co., with respect [o a portion of the Shire 
of Corio, authorising the parties to supply electricity. Since the pasing 
of the Act 92 Orders in Council have been granted, 45 to municipal 
councils, 46 to companies or persons, and one to a Commonwealth depart- 
ment. Eight orders have been cancelled, wholly or in part, and six 
municipal councils have transferred all or a portion of their powers under 
their ordeis to private companies. 

Port Melbourne City Council have decided to reduce thetr charges for 
power to the following rates: Up to 1,000 units per month, 2d. per unit ; 
between 1,000 and 4,000 units, 14d. ; and for all current for power above 
4,00) units, 11d. per unit. The Council have also decided that Melbourne 
City Council, which will, it is believed, benefit materially by a substan- 
tial increase of the day load, should be asked to receive a deputation to 
urge that a special reduced rate be fixed for current used by day. 

The residents of Northcote and Preston (Victoria) have been endeavour. 
ing to secure an electric tramway to join up with existing tramways 
running into Melbourne, and the Premier (Sir Alex. Peacock), who re. 
cently inspected the proposed route, said he would bring the matter before 
the Cabinet, and that he thought both Preston and Northcote had good 
grounds for complaining that they had been so neglected in the matter of 
easy communication with the cit v. 

Sydney Council have entered into negotiations with Auburn, Lid.. 
combe and Parramatta Councils for supplies of electricity to those ds- 
tricts. In order to localise and isolate disturbances due to failure of 
cable or other apparatus, 68 circuit-breaker pillars, six dixonne ting 
boxes and one fuse switch are to be provided in connection with the 
additional supply centre from Phillip-street sub-station at a cost of 
£4,000. 

. Katoomba (N.S.W.) Council have approved the agreement bet ween the 

Council and the Katoomba Electrical Supply Co. as to the supply of 
electricity, &e. 1t will come into force on July 1, 1915, the terme being 
fixed at £4. 10s. per annum per 20 c.p. lamp, £5. 12s, 6d. fec 100 cp. 
and £9. 12s. 6d. pcr 200 c.p. 

Lilydale (Victoria) Shire Council have arrived at an agreement with 
Nunawading Council for the supply of electric energy for light and power 
for Ringwood and Croydon. Nunawading Council obtains current 1n 
bulk from the Melbourne Electric Supply Co. The Lilydale Council will 
pay £25 per annum for hire of the h.t. main and 12s. 6d. per month per 
kilowatt. and ld. per unit of maximum demand. Nunawading Counci 
are supplying Surrey Hills, Mont Albert and part of Box Hill. and nege 
tiations are also in progress for supplying Blackburn, Mitcham and 
Tunstall. UA" 

Mudgee Electric Light & Power Co., Mudgee (N.S.W.). are considering, 
the question of duplicating their electric generating plant. 

Mr. Jas. Rumford, of Sydney, has been engaged by Wollongong 
(N.S.W.) Council to report upon the question of the electric lighting of the 
dist rict. 

At a meeting of Maryborough (Queensland) Council recently a moti 
was carried protesting against the Order-in-Council recently granted i 
Mr. E. J. Redmond for the supply of electricity within the city. The 
Council had previously approved of Mr. Redmond's application for ue 
Order-in-Council, but expected that, if granted, the matter would come 
before them again for consideration. 


The Order-in-Council recently on Mr. D. $. Finnemore for the supply d 
electricity to Bundaberg (Queensland) have been transferred to tht 
electric light and power company of that town. 

Townsville (Queensland) Council have decided to grant a conces 
for 21 vears to Mr. Elre Huntly for a city electric lighting scheme. — " 

A Bill authorising the provision and working of rail-less trolley vehe E 
for public traffic has been introduced into the Queensland  Legislatr 
Assembly. lt is provided that the consent of local authorities must 
obtained, and that no monopoly shall be created. 25 years i5 fixed ae 
limit of time before the local authorities are entitled to take over = 
system on a fair basis of compensation, and the Bill is intended to ps 
into force on Jan. 1 next. The Ipswich city and district local authorities 
: T Nes sent session pass | have arranged to send a deputation to interview the Minister in conne 
either of these bills the Trust should take preliminary steps for taking over | tion with the Bill, asking that à clause may be inserted in the Bull pet- 
and working the tramways when the company's leases expire in July. | mitting local authorities to undertake such railless traction schem“ 
1016, leaving the task of completing the arrangements to any body that IT 
may supersede it. The first thing to be done was to estimate of the money de ‘Fenders E (Melbourne and Sydney) says Port Auguste (5. Austral 
HYMN the work, No doubt, on the acquisition of the tramways by a | Council have decided to approach the State hank for the necessary mai: 
municipal body, the clamour for penny sections would be irresistible, for installing electricity supply plant. E 


latter arrangement as an experiment in ono of the streets at present 
Irehted electrically. 

Burnham. ~ Arrangements have been made by the Urban Council 
for Jizlting the new urban area, to improve the electric lighting of 
certain parts in Burnham. | 

Lt has also been decided to employ electric power for pumping at the 
new sewerage system, 

` Infirmary Lighting.— Batley Council are in negotiation with Dews- 
bury Guardians for the supply of electricity for lighting the Union 
Institution and Infirmary, Staincliffe. 

" Laundry Driving.—Swansea Education Committee has decided to 
adopt electric driving at the "Training College Hostel laundry. 

St. Annes-on-Sea.—The ure of electricity for domestic power is 
Mcre as ing, . 

A year ago the current used per month for this purpose was only 2,258 
units and now it amounts to 5,110. The consumers number 1.527, an 
increase of 200 during the year. The price of electricity for heating and 
power has been fixed at a uniform vate of Id. per unit. 

Workhouse Lighting.— At the meeting of the Scarborough Board 
of Guardians last week it was decided to authorise an expenditure of 
a sum not exceeding. £5,950 for the scheme of electric light. and 
heztnz at the workhouse and the borrowing of such sum, to be 
reped within a period not exceeding 20 years. 


TRACTION NOTES. 


Sheffield. - At the meeting of the Council last week the chairman 
of the TPreaiwayvs Committee (Sir Wan Clegg), referring to the report. 
rnd eceounts of the tramwess department for the year ended March 
est, ssid the inevesse in car-miles run and passengers carried had 
heen such thet the department had made greater progress and was 
of more publie utility than at any tine since electric traction was 
incustirated in the city. | 

The large increase in the mileage caused. by running excess cars, in 
order to 2voiil overcrowding at busy times of the day, had resulted in a 
decresse of 1d. per car-mile in the tratie receipts. In the aggregate that 
amounted to a large sum, and the consequence was that the net profit to 
the rates was only £350. During the year they had been heavily hit by 
the cest of coal. They had had to pay in rates £14,000, compared with 
£9,700 in the previous vear, in consequence of the adverse decision of the 
Mouse of Lords on tramway rating. They gave on an average over 2} 
miles for Id. fare. The Council and the publie must rest content with a 
decreased amount of protit if they were to give mereased facilities; The 
motor bus service between Millhouses and Vetley began on Monday, 
when they carried about 1,319 passengers. Facilities would be increased 
as they received more omnibuses. A motor- bus service to Stocksbridge 
wes being started under similar conditions. The Government had dealt 
very faivly with the Corporation so far as the commandeering of omnibuses 
was concerned, 

Scuth Shields.—The manager of the tramways (Mr. W. T. Robson) 
hes reported that the two electric omnibuses which were put into use 
oa July 30 have beea ranning satisfactorily and the receipts, con- 
sicennr afl the creumstances, were also quite satisfactory, proving 
the need of sach » service in the district. 


TELEGRAPH NOTE. 


> Pacific Cable.— The Pacific Cable Board announce that as a result 
of the war their cable is interrupted. 

One of the German cruisers in the Pacitie appeared at Fanning Island 
wider French colours on the morning of Sept. & took possession of the 
cable station there and cut off all communication. Every effort is being 
made to restore the cable and to resume the ordinary service with as 
little delay as possible, but it is not practicable at present to say how soon 
this can be effected. A further notice will be issued later, giving informa- 
tion as to the date for re-opening the service. In the meantime, traffic 
for Australasia is being dealt with by the Eastern Telegraph Co. 

Mil 


MANNAU UTUNDU COUOT CCUILLIN 
EMPIRE NOTES. 
A 


. Australasia. — The “ Australian Mining Standard" says Donald 
(Victoria) Shire Council have decided to take over the undertaking 
of the Donald Electric Supply Co. and to borrow £4,500 (at 5 per cent.) 
to complete the project. 

phe chairman of the Melbourne Tramways Trust, who proposes to 
enpersede the Melbourne Tramways & Omnibus Co. as owners of the 
Melbourne tramways, recently announced that two bills had been 
introduced into Parliament (the Metropolitan Council Bil] and the 
Municipal Tramways Bill), either of which if passed would abolish the 
trust. But in case Parliament should not during the pre 
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British and Foreign Contracts in Australia.— The Victorian Rail- 
ways Commissioners have issued a return showing the contracts 
entered into for the supply of tyres for electric cars, narrow gauge 
cars and wagons, and broad gauge car and wagon tyres, for the period 
Lctween Aug. 20, 1913, to June 30, 1916. 

The return shows that German firms received 404 and British firms 747 
contracts for tyres for locomotives, electric cars and narrow gauge cars 
and wagons, the former amounting to £3,883 and the latter to £5,082. 
The contracts were entered into on the understanding that orders covering 
half of the value of the locomotive tyre requirementa would be placed 
with Krupps (of Germany) and Vickers Ltd. (England) respectively. The 
whole of the orders for tvres for electric cars and narrow gauge cars and 
wagons, amounting to £1,195, went to Vickers Ltd., the Krupp tender 
not being accepted. ‘Trial orders for 18 locomotive tyres were placed 
with each of the undermentioned makers in order to test their manufac- 
tures: J. Brown & Co. and ('ammell, Laird & Co. (both at £11. 11s. 6d. per 
tyre), Brown Bayley's Steel Works (£11. 11s. 2d.), Steel, Peech & Tozer 
(£11. 9s. 9d.). Krupp's price for this item is £10. 5s., and Vickers Ltd. 
£12. 25. 6d. For broad.gauge car and wagon tyres German makers 
received 3,998 orders (£18.179) and British makers 6,922 orders (£36,381), 
the principal orders in each case being : Germany, 3,936 at £4. 10s. 9d. ; 
British, 6,784 at £5. 4s. 10d. These contracts were made on the under- 
standing that orders would be placed with Krupp for one-third of the 
total value of the tvres required, and orders for the remaining two-thirds 
were to be distributed in equal proportions between J. Brown & Co., 
Cammell, Laird & Co., Brown Bayley's Steel Works, and Steel, Peech 
& Tozer. 

Canada.— Montreal Civic Board of Control has decided to purchase 
the property of the Montreal Water & Power Co. for $7,500,000. 


South Afríca.—(/orernment | Contracts.—' The. Natal Provincial 
Government have decided that public invitations of tenders are to 
le made in regard to all publie works over £250, new supplies and 
Fervices amounting to over £100 and recurrent supplies and services 
over £50 a year. 


The “ British and South African Export Gazette” says the material 
for a 2-mile extension of the Germiston (Transvaal) tramway system 
is about to be ordered by the municipality. 

The East Londan (Cape Province) tramway track is to be duplicated 
in certain parts and the overhead equipment rearranged at an estimated 
cost of £7,814. 


FOREIGN NOTES. 


Colombia.—4 contract has been placed by the Colombian Govern- 
ment with S. Pearson & Non for plans for improvements at Cartagena. 
The works contemplated include dredging, the erection of a sanitary 
station and administration buildings, sewerage, electric lighting, &c. 
The plans and specifications are to be ready by June next. 


Italy.—H.M. Consul at Milan telegraphs that the British Chambers 
of Commerce there has received inquiries from local firms who are 
desirous of purchasing various classes of British goods, including 
glass tubes, glass gauges, chemicals, machinery, dynamos, iron and 
steel, motors, carburetters, motor cycles, &c. 

Russia.— A “ Times " correspondent reports that the Minister for 
Foreign Affairs (M. Sazonoff) has stated in an interview that for 
years past Germany has been steadily and vigorously pushing her 


trade in all quarters of the Russian Empire, and now sells us above. 


£60,000,000 worth of produets yearly. 

The ground has been broken by Germany, and those enormous markets 
for machinery, chemicals and all sorts of manufactured products are now 
suddenly cut off from the avenues through which they have been sup- 
plied. Herein lies the greatest commercial opportunity for England and 
America that has ever been offered. Merchants and manufacturers, 
who would profit permanently by the new trade conditions of the Empire 
must take up the task seriously. Experts should be sent there, evenwhile 
the war is still in progress, to study and examine the wants of the country. 

Switzerland. — According to a recent telegram received by Mr. G. 
Wüthrich from the works of the Maschinen Oerlikon the men are 
gradually returning from the front, where they were engaged to 
guard the neutrality of the country, and the factories are now working 
with, approximately, half the men and staff on half time. 

All the contracts, and particularly those for British clients, are making 
good progress, considering the circumstances, and the transit and export 
routes are still kept open from Switzerland to this country and others. 
New orders are coming in, though, of course, they are more scarce than 
Previous to the war, and it is anticipated that matters generally in regard 
to Swiss industry will improve. 


MISCELLANEOUS NOTES. 


Customs Duties.—As a consequence of the declaration of war 
between Japan and Germany the duties leviable on certain German 
goods (enumerated in the schedule to the customs agreement of 1911 


between Japan and Germany) on importation into Japan have la psed, 


and are replaced by the rates of the Japanese statutory tariff, and 
British goods of the same classes will also be subject to the rates of 
the statutory tariff. The goods affected include salicylic acid, 
packing paper, certain zine plates and sheets, certain gas engines, 
petroleum and hot.air engines and dynamos combined with such 
engines. ad l 


Electrical Manufacturers and the Wat.—Out of the Hart Accu- 
mulator Company's employees over 40 men have gone to the front, 


and in order to relieve any distress in the families of. these men the 


whole of the company's employees are contributing two hours! pay 
each week so as to be able to grant to each family sums ranging from 
15s. per week downwards. | V 


The subscriptions are entirely voluntary, and the fund is largely auge 
mented by personal weekly contributions from the directors, and also by 
a weekly grant from the company. The dependents of all the company s 
men who have joined the forces are relieved of any financial distress, and 
in all cases the company undertake to provide the men with their old 
employ ment on their return home. 


Messrs. W. F. Dennis & Co., 49, Queen Vietoria-street, E.C., 
inform us that several of their staff are now on active service. 


German and Austro - Hungarian Exports. — The value of the 
exports of German railway material (other than rolling stock and 
railway wheels, tyres and axles) in 1912 was £4,531,200, includnig 
£2,900,600 for rails, but the value of the exports from Austria Hun- 
gary in 1913 was £37,470, while the exports from the United Kingdom 
in 1913 were valued at £5,189,600. 


According to the memorandum of the Commercial Intelligence of the 
Board of Trade Germany's principal markets were the Dutch East Indies, 
Sweden, Argentina, the Netherlands, Turkey, Brazil, Switzerland, Japan, 
the United Kingdom, Chili, British South Africa, Egypt. Norway, Aus- 
tralia, Belgium, British India, &c. On the other hand the British ex- 
ports were mainly to Australia, India and South Africa (where the bulk 
of the trade is in British hands), Argentina, Egypt, Portuguese East 
Africa, Brazil, Mexico, &c. 

The value of lubricating oils and greases exported from Germany in 
1912 was £487,350 and from Austria-Hungary in 1913 £860,380. Tho 
best customers of Germany were British India, the United Kingdom, 
Scandinavia, the Netherlands, Italy and South America, while the Austro- 
Hungarian exports were mainly to Sweden, Belgium, the United Kingdoms 
Switzerland, Denmark, Italy. &c. The figures for the British exports ot 
oils and greases are not available. l 

Sewing and knitting machines and parts thereof were exported in 1912 
from Germany to the value of £2,840.250. and in 1913 from Austrias 
Hungary to the value of £10,025. The total value of the British exports 
in 1913 was £2,367,800. 

Photographie goods, chemicals, lenses, &c., of the value of £1,843.600 
were sent out by Germany in 1912, and of the value of £42.390 hy 
Austria-Hungary in 1913. No figures are given for British exports. 

Government Publications.— The following have been issued during 
the past week :— 

Railway Accidents Report for 1913, 34. Boiler Explosion Report No. 
2,301 at Heath Town, Wolverhampton, 21d. Trade of the U.K. for 1913, 
Vol. IL, 48. 7d. Railway Accidents Summary for three months ending 
March, 1914, 111d. Bills: Bills of Exchange, Trading with the Enemy, 
ld. «ach. Trading with the Enemy Bill (asamended), 1Hd. ; Legislation, 
Suspension during the War, Id. Artillery Instruments Handbook, 1914, 
Is. 10d. Statutory Rules and Orders, 1914: 1,208, Hudderstield Core 
poration Tramways, 1,300, Railway Traflic National Emergency. ld}. each, 


Local Loans.— The following rates are to he charged on loans 
granted out of the Local Loans Fund in place of the rates fixed hy 
the Treasury in 1907 :— 

Loans secured on local rates, not exceeding 30 years, 4 per cent. ; not 
exceeding 50 years, 4! per cent. Loans not secured on local rates: To 
companies and private persons limiting their profits as provided by 
Treasury Minute of Nov. 14, 1890, not exceeding 30 vears, 4 per cent. ; 
not. exceeding 40 years, 4} per cent. ; to companies and private persons 
not so limiting their profits, not exceeding 30 years, 43 per cent. ; not 
exceeding 40 vears, 41 per cent. 


War Relief Funds.— We call particular attention in this issue to the 
National Fund over which H.R.H. Prince of Wales presides. The 
subscriptions to this fund have been very gratifving, and it is more 
than likely that carly developments may bring up the total to several 
millions. The proposal for the collection of a million sovereigns, a 
million half-sovereigns, and so on, bids fair to eventuate. 

The Joint Secretaries, Subscription Sub-committee, National Relief 
Fund, write us as follows :— : 

We regret to say that the Subscription Sub-committee of the Nationa 
Relief Fund has heard of a good many cases in which use has been made 
of its name, or of the names of thosc connected with it, with the object 
of securing support for appeals which are quite unauthorised. We hope 
you will be so good as to permit the appearance of this letter, the object 
of which is to inform your readers that they may be assured that any 
extravagant or grotesque appeals emanate from persons who have neither 
the authorisation nor the support of this Committee, 
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TENDERS 


Electric Light Installation. , 

The Guardians of the PoxTvPnRIDD Union invite tenders for 
the installation of the Electric light at the Homes, Llwynypia. 
Specifications and schedule from the clerk to the Guardians 
(Mr. Wm. Spickctt), Union Offices, Pontypridd, to whom tenders 
are to be delivered by Oct. 13. Plans may be inspected et the 
offices of the consulting engincers, Messrs. Herbert Lewis & 
Fletcher, Prudentisl-buildings, St. Mary-strect, Cardiff. See 
also an advertisement. 


Telephone Instruments, &c. 

Tenders ave invited for the supply of Telephone Instruments, 
&c., for the AUSTRALIAN COMMONWEALTH Dostmaster-Gencral 8 
Department. Tender forms, specifications, &c., may be 
obtained at the Commonwealth Office, 72, Victoria-street, 
London, SW. The da!es and places for receipt of tenders are 
given in an advertisement, 

Induced Draught Fans, Motors, &c. 

Lonpon County Councit invite tenders for the manufacture, 
delivery and erection of Induced Draught Fans, Motors, Spare 
Parts and Dampers, and for the execution of alterations to 
existing Brickwork Flues and moving existing Dampers at 
Greenwich station. Spccifications from the Clerk, County Hall, 
Spring-gardens, S.W. Tenders by 11 a.m. Sept. 22. 

Wiring and Fittings. 

Lonpown County Council require tenders by 11 a.m. Sept. 28 
for an Electrical Installation at Gifford-street. Elementary 
School, Caledonian-road, Islington, N. Specification, &c., frem 
the Chief Engineer, Spring-gardens, S.W. o 
, PEMBROKE (co. Dublin) Urban Council require tenders by 
noon Sept. 29 for the Electric Lighting of 57 Cottages at Rings- 
end. Local labour is to be emploved if practicable. Forms of 
tender, &c., from the Town Hall, Ballsbridge, Pembroke, co. 


Dublin. | 
Electric Lift. ^"  Á 3  —w Mb ae 


Sr. Pancras (London) Borough Council invite tenders for the 
supply of an Electric Lift for heavy vehicles. Specification, &c., 
from the electricity department offices, 57, Pratt-street, Camden 
Town, N.W., and tenders to the town clerk, Mr. C. H. F. Barrett, 
Town Hall, Pancras-road, N.W., by noon Sept. 21. 


Telegraph Poles and Creosoting Telegraph Poles. 

By command of the PosrMASTER-GENERAL tenders will be 
received until noon Sevt. 21, for supply of British, Swedish, 
Norwegian, Finnish or Russian red fir and British larch Tele- 
graph Poles. 

The PosTMASTER-GENERAL also requires tenders by noon 
Sept. 21 for crcosoting, &c., Telegraph Poles. Forms of tender, 
&c., from Mr. G. Morgan, Controller of Stores, P.O. Stores De- 

- . partment, 17-19, Bedford.street, London, W.C. 
Electrical and General Stores. 

BunxLEY Guardians require tenders by Sept. 21 for the 
electrical work, and the supply of electrical goods during the 
ensuing half-year. 

Havirax Guardians want tenders by 10 a.m. Sept. 22 for six 
months supply of Electrical Fittings. Forms of tender, &c., 
from the Clerk, Carlton-street, Halifax. 

BnRiGHTON Guardians require tenders by 10 a.m. Sept. 22 for 
supply of Electrical Fittings. — Forins of tender, &c., from the 
Clerk, Prince's-street, Brighton. ; 

WARRINGTON Guardians want tenders by Sept. 22 for six 
months’ supply of Electrical Goods, Forms, &e., from the 
Clerk. 

Switchgear and Static Transformers. 

WaLsaLL Corporation require tenders by 10 a.m. Sept. 29 
for supply of cht. Switchgear, Statie Transformers and Lt. 
Switchgear. Specification, &c., from Mr. E. M. Lacey, 19, 
Victoria-street, London, S.W. . 

Coal Elevator and Conveyor. 

EccrEs Electricity Committee require tenders by 10 a.m. 
Sept. 21 for the supply and erection of a Coal Elevator and 
Conveyor. Specification from Borough Electrical Engineer. 

Rotary or Motor Converter Sets. 
Hornsey Council require tenders (by 4 p.m. Oct. 9) for two 

Rotary or Motor Converter Sets, &c. Tenders to Clerk, South. 

wood-]ane, Highgate, London, N. i 
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Mechine Tools. 


MANCHESTER Tramways Committee require tenders by 
10 a.m. Oct. 6 for a Car-wheel Tyre-boring Mill. Specitications 
from Mr. J. M. McElroy, 55, Piccadilly, Manchester. 

Motors, &c. 

WHITEFIELD (Lancs) Urban Council require tenders by noon 
Sept. 28 for electric Motors, Pumps, &c., for sewage works, and 
also for the ventilation of Public Offices. Spezitications from 
the Engineer and Surveyor. 

Suction Gas Plant, Dynamo, Battery, &c. 

The Wirral Joint Hospital Board require tenders by Sept. 3j 
for the supply and erection of Suction Gas Plant, with Dynamo 
and additional Battery, &c., at the Infectious Diseases Hospital, 
CLATTERBRIDGE. Specification, &c., from the Clerk, 5$, 
Hamilton-strcet, Birkenhead. 

Vacuum Cleaning Plant, Air Compressor, &c. 

SyDNEY (N.S.W.) Council require tenders by 3 p.m. Oct. 12 
for Vacuum Cleaning Plant and Motor-driven Air Compressor, 
and by 3 p.m. Oct. 26 for Wet Air Filters. Specifications, &c, 
from the City Electrical Enginecr. 

Three-phase Motors. 

The Agent-General for Victoria (Australia) invites tenders for 
the supply and delivery in MELBOURNE of Three-phase Motors 
for driving workshop and other machinery for use in connection 
with the electrification of the Melbourne Suburban Railways. 
Specifications from the consulting engineers (Messrs. Merz & 
McLellan), 32, Victoria-strect, Westminster, S.W. Tenders to the 
Agent-General, Melbourne-place, Strand, W.C., by noon Oct. 12. 

Telephone Switchboards, &c. 

The Deputy Postmaster-Gencral, BmisBANE, will reccive 
tenders until 3 p.m. Dec. 15 for an Automatic or Semi-Automatic 
Switchboard, with associated apparatus (schedule 291), and a 
Common Battery Multiple Switchboard (schedule 290). Spec: 
fications, &c., from the Deputy Postmaster-General, Brisbane. 

Switehgear, Instruments, Cable, &c. 

The VicroRrAN Railway Commissioners invite tenders by 
lla.m. Oct. 14 for the supply and delivery of Jow-tensioa 
Switchgear and Instruments, 12,540 yds. Lt. Cable, Fuse Dis 
tribution Boxes and Fuses, &c.. Specifications, &c., from Spencer 
street, Melbourne. Local representation is necessary. Spe 
cations may be scen at 73, Basinghall.strect, London, EC. 


Tramears. | 
JOHANNESBURG (Transvaal) Municipal Council require tender: 
by Oct. 9 for the supply of 10 Single-truck Double-decked 
Electric Tramears. Specification and form of tender from the 
Town Engineer's Department, Johannesburg. 
Electric Tramway Concessions. | 
Tenders are invited by the Ministerio de Fomento, Madrid 
(until noon Oct. 19) for a Concession for the Construction and 
Working of an Electric Tramway in the town of SAN SEBASTIAN 
An option on the concession is held by the Cia del Tranvia de 
San Sebastian. 


UOU 
TENDERS RECEIVED AND ACCEPTED. = 
TIDAL Is 


SUNDERLAND.— The Corporation received nine tenders ior n 
supply of two 1,500 kw. converters and that of the General Electr? 
Co. has been accepted. ce 

The following firms also tendered : Bruce Peebles & Co., British W et 
inghouse Co., British ''homson- Houston Co., Dick, Kerr & Co. "e 
Construction Co., Mather & Platt, Siemens Bros. Dynamo Works, s 
Vickers Ltd, | 

MANCHESTER. The Corporation have placed a contract for a Ww 
years’ supply of C.C. and A.C. meters with Ferranti Ltd., Hollins o» 
Lenes. 

SypxeY (N.S.W.).—Willans & Robinson, have secured an ad 
from the Corporation for a 5,000 kw. turbo-alternator vith = 
densing plant, the plant consisting of a standard Willens ` rae 
Drum " turbine, to be coupled to a Dick-Kerr alternator. the ad 
exhausting into a Willans surface condensing plant with rotar) £ 

UMPE. 
i The above plant is to take the place of a German plant ordered oes 
time ago. The Municipality have given the firm terms of pa) 
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embodying monthly instalments, as the work proceeds up to a total of SHOREDITCH (LoxpoN).—The Electricity Committee has accepted 

80 per cent. of the value of the contract on shipment. Messrs. Preece, | the following tenders :— 

Cardew & Snell are acting as enginccrs in this country for the Corporation. Davidson & Co., sirocco fan for induced draught capable of dealing 
The City Council have also placed the following orders for plant, &c. | with 120,000 c.ft. of waste gases, £200 ; Electric Construction Co., 85 8.H.P. 
Australian General Electric Co., transformers and switchgear, £4,287 ; | c.c. shunt- wound motor with starting switch, &c., £273. 

also (under an existing contract) the following equipment for Parra. HovNsLow.—Six tenders were received by the Heston & Isleworth 

matta-road sub-station: 5,000-volt transformer panel, £147. 108.3 | Education Committee for wiring the new Alexandra schools, and that 


10,000-volt ditto, £247 ; two 33,000-volt feeder panels, £671; and two N à : : 
lightning arresters, £408. 10s. ; also (under an existing contract) the fol- of 5. N. Virgo (at £101. 18s.) has been accepted. The highest tender 


lowing equipment required in connection with the supply of current to | W23 for £175, 

the Public Works Depart ment for refrigerating purposes at the abattoirs: SwANSEA.—The tender of the British Thomson-Houston Co. (at 
One 33,000-volt feeder panel, £335. 10s. ; three 33,000-volt transformer | £216) has been accepted by the Council for the supply of three feeder 
panels, £806 ; two 33,000-volt aluminium lightning arresters, £408. 10s. ; panels, and that of Herbert Morris & Co. (at £76) has also been 


three 5,000.volt transformer panels, £346. 10s. ; four 5,000-volt feeder h | d tion of a crano at tho Uplands sub- 
panels, £462; 60 5,000.volt ’bus-bar insulators, £15; seven marble eee por ene e ie pe 


nels, £175. . f : ; : 
E serine Bros. Dynamo Works, four 2,000 k.v.a. 33,000/5,000 three- West HaAM.— The Education Committee received six tenders for 
phase transformers for abattoirs sub-station, £5,200 ; Wm. Adams & Co., | arranging the electric lighting at the Clarkson-street school, and that 
Lea recording instrument, £150; Babcock & Wilcox, coal conveyor, | of J. T. Halsey (at £58) has been accepted. 
m "T BATLEY.—The Council have placed an order for the supply and 

SovTHAMPTON.— The tender of Siemens Bros. & Co. has been EE atep3ube boil 

T ut erection of a water-tuke boiler. 

accepted by the Council for the supply of 100 iron insulator brackets 


for 9s. Id. cach, together with the necessary insulatoré, Ris 04 oe Seen municipality have cecepied the following 
enders :— 


£2. 12s. 6d. per 100. A tender was also received from the General W. T. Henley's"Kglegraph Works Co., 8,000 yds. 0-035 twin cable, 


Electric Co., at 5s. 3d. cach bracket complete. £1,045. (11 tenders feccived, varying from £854 to £1,465.) 
ILFonp.— Two tenders were received by the Council for a supply of United States Steel Products Co. (lowest tender), 5 miles of trolley 

tram-rails and that of A. McBean & Son (agents for the North- | wire. £473. (Seven tenders received, highest £520.) —— 

Eastern Steel Co.) has been accepted at £8. 2s. 6d. per ton for rails, The Council have also placed contracts with the Telegraph Mfg. Co, 


and £9. 7s. Gd. for fishplates. Walter Scott (Ltd.) tendered at £8.105. (Colonial) for joint boxes and with W, T. Henley's Telegraph Works Co. 
for rails and £10. 5s. for tishpla‘cs. for electrical stores, 
WALSALL.— The following tenders have been accepted by the PRAHRAN AND MALVERN (VicTORIA).—Prahron & Malvera Tram- 
Electricity Committee :— ways Trust have accepted the tender of the Meadowbank Mfg. Co. 
Babcock & Wilcox, coal weigher, conveyor and boiler-house bunkers for 20 combination car bodies, at £527, 4s. 1d. cach; and that of 
and jib crane, £4,355; Herbert Morris, travelling crane, £652; Under- | Duncan & Fraser, for one horse-drawn tower waggon, £95, and onc 
fecd Stoker Co., fecd- water heater and oil separator, £60, motor-driven tower weggon, £60. 
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FINANCIAL MATTERS. 


AUNT ED SUEDE WHAT 
COMPANIES' REPORTS. 
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DIRECT WEST INDIA CABLE CO. (LTD.)—The directors’ report for the 
year ended June 30, which was adopted at the meeting on Tuesday, stated 
that the net result of the year's working was an available balance of 
£7,865. 15s. 9d., compared with £8,267. Us. 11d. for the previous year. 
An interim dividend of 3 per cent. (tax free) had already been paid, and Tuesday the directors’ report and accounts for the year ended June 30 
it was proposed to make a further equal payment (tax free), which would i were adopted. The net result of the years working was an available 
leave £6,065. 15s. 9d. to be carried forward. The balance to credit of | pajance of £10,187. 16s. 7d., compared with £8,803. 8s. 1d. for the pre- 
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brought forward), after deducting debenture interest, &c., was 
£23,011. 18s. 3d., and it was decided to pay on account of arrears of 
preference dividend, thus extinguishing all arrears to March 31, 1913 
(£16,211. 5s.), to place to depreciation of stores £1,000, to write off 
“ Discount and Commission on Debenture Stock Account " £2,174. 17s. ld. 
and to cairy forward £3,625. 16s. 2d. 


HALIFAX & BERMUDAS CABLE CO. (LTD.)—At the meeting on 


revenue account, which was last year £48,022. 18s. 8d., has been debited | vious year. An interim dividend of 3 per cent. (tax free) had already 
with £900 applied to dividend, and credited with £6,065, 15s. 9d. surplus been paid, and it was proposed to make a further equal payment (tax 
revenue of the past year, and it now stands at £54,088. 14s. 5d. The | free) which would leave £7,187. 16s. 7d. to be carried forward. The 
company's cables have worked efficiently throughout the year. During balance to credit of revenue account, which was last year £7,539. 3s. 8d., 
the year debentures have been paid off to the amount of £7,000, leaving | has been debited with £3,000 applied to dividend, and with £1.767. 14s. 6d. 
£8,000 outstanding. expended in repairs and renewals and removal of offices at Halifax, N.S., 

DUMBARTON BURGH & COUNTY TRAMWAYS CO.— At the meeting lats | during the year, and credited with £7,187. 16s, 7d. surplus revenue of the 
week the chairman (Mr. Geo. Balfour) said that the total receipts for the | past year, and it now stands at £9,959. 5s. 9d. The company’s cable was 
past year amounted to £23,563, or an increase of £611 in traftic receipts | injured by an overturned derelict in Halifax Harbour, and the shore end 
and advertising. Expenses had increased by £1,250, owing to third party | at Halifax has been diverted. Opportunity was taken to renew the shore 
insurance, rates and taxes, &c. The most gratifying feature was the | end from Halifax to the Eastern Passage, and the cable has worked 
continuing increase in traffic receipts during the last three years. Their | efficiently during the year except during the short period required to 
cars ran 549,993 miles during the year, and carried 3,634,632 passengers. | carry out the above-mentioned operations. 

In addition to the dividend on the 6 per cent. preference shares for the 
half-year to July 31, a dividend on the ordinary shares at the rate of 1} 
per cent. for the year was declared. 

DUNDEE, BROUGHTY FERRY & DISTRICT TRAMWAYS CO. (LTD.)—The 
directors’ report for the year ended July 31 states that the profit (in- 
cluding sum brought forward), after providing for interest on debenture 
stock, amounts to £4,824. The directors propose to transfer to renewals 
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NEW GOMPANIES, STATUTORY RETURNS, 
MORTGAGES AND GHARGES, &c. 


fund £600, and to transfer to sinking fund for redemption of debenture . - 
stock, £600, to pay a dividend on the ordinary shares of 2} per cent. for NEW COMPANIES. 
the year, carrying forward £127. ELECTROPATHIC INSTITUTE (LTD ) (137,626)—Reg. Sept. 9, capital 


_ ELECTRIC SUPPLY CO. OF VICTORIA (LTD.)—At the mecting last week | £3,000 in £1 shares (2,500 participating preference), to take over the 

it was stated that at the end of the year (March 31) the equivalent of | business of clectrical treatment and the manufacture and sale of elec- 

130,357 33-watt lamps were connected against 107,108 in 1913, and | trical appliances carried on by E. T. Braarup. Private company. Reg. 

eas nes ; and the tramway passengers were 5,506,470, 5,707 B42 office : 13, Old Quebec-street, Marble Arch, W. 

and 5,490,260 respectively. The receipts were £89,024 against £57.524, ; 

and the gross profit £31,540, Pai £26 165 and £24,092 in 1913 and 1912 | _ A. V. GIPEINS & CO. BDI elsi d ape Se ea 

respectively. The net profit had again improved, notwithstanding the | 1P. £l shares, Vo, Carty on Lac busmess OL ciee toe oe of elec- 
P Ü : : tricity, &c., and to enter into an agreement with A. V. Gifains and D. 


eavy increased wages pavable under various Trade Board determina- b E M e H 
tions, &c. A further irooble has been the prevalence of bad trade in Goad, Private company. First directors are A. V. Gifkins, D. Goad 


Bendigo. To meet additional capital expenditure of £8.898. ls. 4d., and H. S. Watson (et permanent sublect to nolding £1,000 ines each). 
chiefly in extension of the lighting undertakings, necessitated by the The said A. V. Gifkins, while holding E permanens Sheer tot, sa 
increasing business of the company in those departments, a further issue appoint two additional permanent directors. Reg. office : 68, Victoria- 
of preference shares had been made. The balance (including £7,569. 15s. 9d. Street, S.W. 
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advantage, and in this connection the work of CarL HERING 
has probably been more useful than that of any other inves- 
tigator, but, apart from use, the question of quality must 
be taken into account. Elsewhere we give an abstract of a 
Paper by Messrs. F. A. J. FrrzGERALD and A. T. HINcKLEY, 
read before the American Electrochemical Society. The 
authors discuss the usual laboratory tests one by one, but 
they deal more particularly with what they describe as a 
service test—that is, the testing of electrodes under con- 
ditions approaching those in actual practice. So far it has 
been usual to state electrode consumption in terms of 
pounds of electrode per ton of steel or other product. The 
authors, however, take exception to this basis, and preter 
to express che result in the form of kilowatt-hours generated 
in the furnace per unit weight of electrode. In using this 
basis, they find very large variations, amounting to as much 
as 100 per cent. | 


IT is a little difficult to follow out this basis and to see 
exactly what underlies it. Provided that two samples of 
electrodes are being worked under identical conditions so as 
to give the same input to the furnace, then the kilowatt- 
hours are merely proportional to the life in each case. It 
may happen, however, that the electrodes have been so 
manufactured that these identical conditions are not 
economical in both cases. For example, it may be that the 
resistance in one case is sufficiently high to give uneconomical 
running. It has been shown by Cart Hrniwa that the 

current density in the electrodes should be such that there 
is not a flow of heat along the electrode. This, then, may 
introduce some complication. But it is difficult to see 
why the lengthening of the distance between electrodes, 
thus increasing the power in the furnace for a given 
current, should make any great difference in the con- 
sumption of electrodes. Unfortunately, the authors do 
not give any detailed results obtained upon this basis; 
therefore, it is a little difficult to judge of the method. 
Whether the older basis is so completely wrong may per- 
haps be doubted from the point of view of the commercial 
user, as it is quite obvious that the important thing from his 
standpoint is to have the consumption as low as possible 
per ton of output. On the other hand, it is quite possible 
that he may be using his electrodes in a way that is ineffi- 
cient, and that he might do better to increase the consump- 
tion of electrodes so as to save in some other direction. 

—— dá ulli — ui 

Electric Vehicles in Ohio (U.8.A.).—Frratum.—In a note 
published in our last issue under this heading it was stated that 
“ out of a total of 7,085 electric vehicles in the United States, 
the six principal cities of Ohio can claim 2,810. "This is in- 
correct and should have read: “ Out of a total of 7,085 
electric vehicles in the State of Ohio, &c."' 

Town Lighting.—An Order in Council has been issued to 
ue Ed sae pm may by order direct that all or any lights or 
lights of any class or description shall be extinguished or obscured in such 
manner and between such hours as the Order directa within any area 
specified, and if the person having Pantrol OPERE iene fails to comply with 
the Order, the Secretary of State may cause the light to be extinguished 
or obscured as the case may be. and for that purpose any person authorised 
by the Secretary of State in that behalf or any police constable may 


enter the premises in which tbe light is displayed and do any hera 
which may be necessary for the purposes. 


The Roll of Honour.— We regret to record that amongst 
those who have met their fate at the front is Second-Lieut. 
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J. H. Seabrook, a member of the well-known Chelmsford 
Nursery firm and brother to Mr. A. H. Seabrook, chief engineer 
and general manager of the St. Marylebone Electric Supply. 
The late Lieut. Seabrook was an officer of the Intelligence Corps 
attached to the Headquarters’ Staff in France and was highly 
respected by his fellow officers. He was killed while engaged 
in important despatch work by motor-cycle. 


^ Royal Engineers (T.F.).—The following appointments and 
changes have been made : 

Scottish Command Signal Companies (Army Troops): Lieut.-Col. Jag 
Gourlay has resigned his commission on account of ill-health, and is 
granted permission to retain his rank. 

Scottish Airline Signal Company, Scottish Command Signal Companies. 
(Army Troops): Supernumerary Second Lieut. Colin H. Macmillan to 
be Lieutenant. 

London Airline Signal Company, London District Signal Companies 
(Army Troops): Capt. Eustace G. Sheppard, A.M.LE.E. (from Terri. 
torial Force Reserve) to be Captain; Peter J. Cottle to be Second- 
Lieutenant. 

London Electrical Engineers : Supernumerary Lieut. H. M. Edmunds 
is absorbed into the establishment. 

Electric Lights Company, Devonshire (Fortress) Engineers: Second 
Lieut. Eric T. Haslehurst to be Lieutenant. 

Works Companies, Devonshire (Fortress) Engineers: Second. Lieut. 
John Bone, from Electric Lights Company, Devonshire (Fortress) 
Engineers, to be Second- Lieutenant. 

Diesel Electric Cars.—The Saxon State Railways have had 
constructed two Diesel electric motor cars, which they propose 
to try on the line between Dresden, Coswig and Meisses. for 
passenger traffic. According to the “ Electric Railway Journal,” 
the Diesel motor is of the six-cylinder type, of 200-250 H.P: 
at 400-450 revs. per min. Coupled direct to the motor is à 
continuous-current dynamo of about 190 H.P., which supplies 
energy to the motors; of these there are two, each wound for 
300 volts. The car is on two trucks, one of which has three 
axles and the other two axles. The Diesel motor and the 
dynamo are carried on the three-axle truck and the working 
motors on the two-axle one. At each end of the car are third- 
class compartments with accommodation for 90 passengers, às 
well as cabs for the driver. The car weighs about 70 tons. It 
is able to run at a speed of 43-4 miles per hour on the level. or 
to haul a trailer at a lower speed. The car is fitted with the 
Westinghouse two-cylinder air brake. For electric lighting à 
battery is provided, charged from the dynamo. The Diesel 
motor cylinders are water-cooled, the heated water in winter 
being passed through tubes to heat the car. 


Electrolysis: in Paris Streets.—A Commission, appointed by 
the Paris municipal authorities to inquire into the damage done 
by electrolysis in the streets of Paris, has just concluded the 
first stage of its labours, which consisted in hearing evidence 
of the damage done by electrolysis, and of the supply and 
traction companies with regard to the means of controlling 
leakage of current. According to the “ Gas World," the damage 
done was abundantly manifest in iron and lead pipes, and some 
curious phenomena were brought to light. The material 
carried away from the metal is sometimes filtered off by the 
soil, and deposited at no great distance; sometimes It goes, 
along with mineral matter from the soil, to block a hole which 
electricity has made in another part of the pipe. The regula- 
tions in force are inadequate. The official fixing of the pet- 
missible loss of voltage at 1 volt per kilometre (March 21, 1911) 
has done hardly any good. The Commission has decided to 
inquire how far the regulation really has been complied with, 
and what precautions have been taken or proposed ; and also 
to ascertain what districts of Paris are most affected. The 
idea is that if the mischief can be localised, it may be possible 
to find the local cause and to suggest a remedy. 


Engineers and the War.—The enrolment of men for the 
Engineer Units of the Royal Naval Division, particulars of 
which were given in our columns last. week, has been proceeding 
actively and up till Wednesday evening the total number 
enrolled was about 400. We had an opportunity last Tuesday of 
inspecting the excellent arrangements that have been made 
to deal with the applicants joining these units. The recruiting 
officers are situated in rooms lent by the Institution of Electrical 
Engineers, at 2, Savoy-hill, W.C. Here the prospective recrult 
is first given a form to fill up and then shown into a waiting 
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room. -He is then called before the Recruiting Committee, 
which is composed of representatives of the Institutions of 
Civil, Electrical and Mechanical Engineers and of the War 
Office. Having successfully passed this Committee, the recruit 
is taken to a room opposite where he is medically examined. 
He then proceeds to the reading room of the Institution where a 
magistrate attends twice daily to swear in the recruits. 
are then despatched in batches to the Camp at Martin-hill 
The recruits so far obtained are of an excel- 
There are stil some vacancies to be filled and 
applications are invited from engineers and architects who are 
members of professional societies. : Application should be made 
in person at the Recruiting Offices, 2, Savoy-hill, W.C., between 
10 a.m. and 1 p.m. or 2 p.m. and 4 p.m. | 


Electric Deep Well Pumping.—The municipal authorities 
of Waterloo (U.S.A.) have issued some interesting data, which 
we reproduce below, comparing the cost of electric with steam 
pum ping at their municipal waterworks. 
tained from three deep artesian wells. 
at the central station, 1s operated by steam and the other two, 
situated some distance from the central station, are operated 
Each pump delivers the water to a reservoir at 
the central station. The following details are given :— 
Well No. 1, —Steam Pump. 


Well No. 3.—Electric Direct-connected Pump. 


They 


The water is ob- 
One of these, situated 


A cable jointer is required for concentric e.h.t. and |.t. armoured 
cables by Hammersmith (London) Borough Council’s electricity 
department. Applications to the chief engineer, Mr. G. G. Bell, 85, 
Fulham Palace-road, London, W. See adverttsement. 

A leading firm of manufacturers advertise for a transformer 
designer. ; 

A temporary draughtsman is required by the Stepnev Electricity 
Supply Department. Applications to the enginecr and manager 
(Mr. W. C. P. Tapper), 27, Osborn-street, Whitechapel, London, E. 
Nee advertisement. 

An experienced assistant is required in the technical estimating 
office of electrical plant manufacturers. See advertisement. 

Advertisers require a competent jointer and meter reader. 

Hackney (London) Borough Council require a generating engineer. 
Commencing salary £120 per annum. Applications to the Town 
Clerk, Town Hall, Hackney, N.E., by noon Sept. 28. 

An engincer for a steam-driven electric light installation, motors, 
stcrage battery, &c., is required at the County Hospital, Lincoln. 
Wages 35s. a week, with house, &c. Applications to the Secretary- 
Superintendent by Sept. 26. 

Electricians Wanted.—The Home Counties Divisional Signal 
Company, R.E., having volunteered for service abroad, a reserve 
company is being formed. Electricians, linemen, telegraphists and 
telephonists, fitters, &c., are required. Particulars from the Head- 
quarters, 23, Gloucester-place, Brighton. 


Number of gallons in three hours wana 19047 | _ Mr. Adams has been appointed seeond engineer at the Bexhill 

Total pounds coal in three hours ............... eene 615 electricity works. 

Cost of 615 Ib. coal at 13-2s. per ton........................ 4-233, Mr. Horace Priestley, electrical engineer to Patea (N.Z.) Council, 

Cost of labour, three hours per ton ...........seeseeee 3-258. has been appointed as engineer to Waverley (N.Z.) Town Board, who 

Total cost of pumping 106,047 gallons ..................... T-48s arc about to carry out a combined electricity and water supply 

Cost of pumping 1,000 gallons ....................... ss 0-80d. schemo. Á I 
Well No. 2.—Flectric Belt-driven Pump ~- 

Head, in feet... — M M 72 Mr. Norris G. Bell, M.Inst.C.E. (formerly chief engineer of 

Number of gallons in three hours .................seeese eese 125,329 Queensland Railways) has been appointed engineer-in-chief of 

Total kilowatt-hours consumed .................... eese 102 © the Australian Commonwealth Railways. 

Cost of electricity, at Id. per kilowatt-hour............... 8-50s. . ! 

Cost of pumping 125,329 gallons .|..................... s 8:508. i 

Cost of pumping 1,000 gallons .............. eere 0-84d. INSTITUTIONS AND SOCIETIES. 


Head 18-fe8t 09 soaa n tori a 150 British Electrical and Allied Manufacturers’ Association.—At a 

Number of gallons in three hours ................ sese 108,940 meeting of the council of the British Electrical and Allied Manufac- 

(er ee A DLE 5: is turers' Association, held on the 17th inst., Mr. B. H. Antill, director 

Ges of Dunne L'UDU gallons EE and manager of Siemens Bros. Dynamo Works (Ltd.), was elected 
i924 CENT ee eee eer ot od a member of the council, vice Mr. C. Koettgen, resigned. 
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Electrical Traders’ and Contractors’ Association of Vietoria.— ^t 
the annual meeting of this association in Julv the following officers 
were elected: President, L. G. Hinwood ; Vice-Presidents, E. W. 
Hoves and H. C. Norman; Treasurer, E. D. Patterson; Council, 
J. March, W. Ashman, W. Cumming, G. L. Just, H. Rowe and H. P. 
Slipper. 


Current Topics. 

Subjects of current interest dealt with in this issue include 
the following :— 

We publish the first part of an article on the “ Future Progress 
of Cable Telegraphy," by Dr. H. W. Malcolm (p. 958). 

In our Telephone Section we give an abstract of a Paper entitled 
“ Test of an Artificial Aerial Telephone Line at a Frequency of 750 
Cycles per Second," by Messrs. A. E. Kennelly and F. W. Lieberk- 
necht (p. 965). 

Abstracts of two articles by Mr. P. Amsler on “ Electric Traction 
with High Tension Direct Current," and on a '* Converter for Use on 
High Tension Direct Current," appear on p. 956 and p. 957 respec- 
tively. o6 | 

We give an abstract of an article on a '* New Type of Small Central 
Station," by Mr. C. F. Weiland (p. 961). Our Leading Article deals 
with this subject (p. 970). 

A Paper on " Experiments with Furnace Electrodes,” by Messrs. 
F. A. J. FitzGerald and A, T. Hinckley is abstracted (p. 963). 

We publish particulars of the * Charging Plug for Electric Vehicles,” 
recommended for standardisation by the Electric Vehicle Committee 
(p. 964). 

A Paper on “ Protective Reactances in Large Power Stations," by 
Messrs. J. Lyman, A. M. Rossman and L. L. Perry appears in ab- 
Stract on p. 972. | ' 


APPOINTMENTS VACANT AND FILLED. 


ARRANGEMENTS FOR THE WEEK. 


SATURDAY, Sept. 26th. 
BIRMINGHAM AND District ELECTRIC CLUB. 
7 p.m. Meeting at the Swan Hotel, New-street, Birmingham. 
Discussion on the “ Effect of the War on the Electrical Trade," 
opened by Mr. G. O. Donovan. 


THE NATIONAL RELIEF FUND. 


(Treasurer H.R.H. The Prince of Wales.) 


This great National Fund, for the relief of those amongst the needier 
classes who are widowed, orphaned and otherwise affected by the fighting 
in which our troops and ships are now taking part, urgently seeks contri- 
butions however small These can be sent with the following note, 
which can be cut out, filled in, put in an envelope and sent unstamped 
addressed H.R.H. The Prince of Wales, Buckingham Palace, London. 


Y e. 


5 X. 


I enclose £ 8. d. toward the Prince of Wales’ 
The Municipal Commissioners of Singapore (Straits Settlements) NATIONAL RELIEF FUND. 
require a plumber-jointer for their electricity undertaking. The . 
appointment will be for three years at a salary of £23, £24 and £25 Name ....... nc E T 
per month for the first, second and third years respectively. Appli- 
cations to the Commissioners Home Agent, Mr. Chas. C. Lindsay, Address........ me mue" ; 


180, Hope-street, Glasgow, by Sept. 28. Particulars of qualifications | 
are given i» an advertisement. i D 
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ELECTRIC TRACTION WITH HIGH-VOLTAGE DIRECT 
| CURRENT.* 


BY P. AMSLER. 


Before discussing some of the latest developments, it may be as 
well to consider the different methods that havc been applied to 
direct-current traction. The starting and regulation of direct- 
current traction motors can be effected in two different ways. The 
oldest plan, and the one that is to-day almost exclusively employed, 
is to insert resistances in the main circuit of the motors and to 
couple them together either in series or in parallel. A very high 
degree of perfection has been attained on this principle, and on the 
multiple-unit system a very flexible system of regulation and opera- 


Fie. 1.— ARRANGEMENT OF HIGH-PRESSURE DIRECT-CURRENT TRACTION. 


HM.  High-tension motor. 1,2. Resistance in the [field of; the 

LG. Ward-Leonard generator. Ward-Leonard generator, € 

ED. Exciter dynamo.  * 2, 3. Resistance in the field of” the 

TM. Traction motors. Traction motors. 

HMA. High-tension maximum cut-outs. AW, Starting resistance. 

NMA. Low-tension maximum cut-outs. | RS. Reversing Switch. 

AA. Starting switch. I, I1, H1, IV. Field windings. 

FS. Regulating switch. | SW. Series windings for starting. 
Series windings of the generator 


tion is the result. The second plan, with which in the present article 
we shall be alone concerned, employs no resistances in the main 
circuits, but depends on variations that are produced in the exciting 
circuits. The oldest machine of this kind is Heilmann’s, which goes 
back to the year 1891, and had a generator coupled to a steam 
engine. Its failure was due to its great weight, which amounted to 
100 tons for an output of 450 kw.; this was caused by the boiler, 
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! Fis. 3.—ARRANGEMENT OF A DIRECT-CURREST CONVERTER LOCOMOTIVE, SUITABLE FOR AN OVERHEAD PRESSURE OF 5,000 VOLTS, WITH AN HOURLY 
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employed in connection with petrol or benzol as motive powers, and 
it can easily be seen that a high-speed explosion motor would con. 
tribute largely to à reduction of the total weight. 

The satisfactory working of this type depends principally on the 
motive power, because the electrical equipment in itself presents no 
difficulties. Both on the Heilmann and on the petrol-electric 
systems, the Ward-Leonard principle is employed, which is so well 
known that it is merely necessary to draw attention to some of ita 
advantages without any minute description of detail Thus the 
controller, carrying the main current, disappears; a finely-graded 
regulating resistance can be used, and it is possible to get a large 
starting torque. Now, the explosion motor can obviously be 
replaced by an electric one. This leads to a lowering of the total 
weight, and of maintenance charges ; neither petrol nor water needs 


CLof  CLof 


Fic. 2. —DIMENSIONS or 170-Kw. CONVERTER FOR PRESSURES BETWEEN 
3,000 AND 5,000 VOLTS AT 1,400 R.P.M. 


The main motor has a capacity of 195 kw. ; the Leonard dynamo of 154 kw., at voltages 
varying from O to 550; the exciting dynamo of 15 kw., at 110 voits. 


to be carried ; the speed of revolution can be higher, and thus coste 
are again lowered. The current taken by what may be called the 
primary circuit is a function of the power given out by the motors 
driving the axles, and not of the current which they take. Thus, at 
the central station, there are no peaks such as occur when resistances 
are used for regulating purposes, and buffer batteries are not so 
necessary. On this plan the multiple-unit system can be employed, 
as also regenerative control; this latter is extremely important, if 
only from the point of view that it immensely reduces the wear on 
the wheels, rails and brake shoes. The plan has been used on the 
Underground Railway in Paris, and it has there been found that the 
trains are started steadily and without shock, and that there is no 
brake dust in the tunnels, Neither are the tunnels so hot, as starting 
resistances are not employed, and, on braking, the kinetic energy is 
transformed into electric and not into thermal energy. The air 
compressors for the brakes require much less current. There is à 


- —— - 


RATING OF 2,350 KW. AT SPEEDS BETWEEN 50 AND 90 KILOMETRES AN HOUR. 


coal and water which had to be carried, and by the fact that the 
electrical machinery was, of course, far heavier for its output’than 
would be necessary to-day. But the same idea has latelyf been 
— * Abstract of an article in the ‘‘ Elektrotechnische Zeitschrift," Heft 
18, p. 493. 


considerable saving as compared with the most perfect Sprague- 
Thomson system from the point of view of current, amounting tO 
about 20 per cent.; and it may be said that the Ward-Leonard 
system has just as many advantages in the field of traction as It has 
in the matter of winding machinery. 
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Lately the overhead pressure for direct-current traction has been 
increased from 600 volts to 1,200, then to 1,500 and finally to 2,400 ; 
in the last case a third rail is no longer used, but an overhead wire 
serves instead. The output of the locomotive has also increased up 
to 2,500 kw., and for this à pressure of 5,000 volta ought to be em- 
ployed to keep the currents reasonably low. The series-parallel 
method of control is quite unsuitable for pressures of this kind. 
Even if it were possible to make a controller for pressures and cur- 
rents of this order of magnitude, its price would be very high, and it 
would be very unreliable. Moreover, motors wound to take 5,000 
volts have necessarily a very small number of poles, and are big, 
heavy and dear. And it is wrong to use such motors for traction 
work, where shocks of a mechanical kind are continually recurring. 
Some sort of voltage-changing device ought to be used, and if this 
device can at the same time serve as a regulator so much the better. 
The missing link is, therefore, obviously supplied by the Ward- 
Leonard converter. The voltage of the traction motors themselves 
can thus be chosen without reference to the overhead pressure. With 
the exception of the circuits going to the high-pressure motor, 
forming part of the Ward-Leonard converter, the whole of the rest 
of the locomotive can be designed for low pressures, which conduce 
to absence of breakdowns and continuity of service. The motor of 
the Ward-Leonard converter must, therefore, be of the shunt type 
and take 5,000 volts, and this is not so easy to design. A method 
has been developed by which the overhead pressure on direct current 
can be transformed for purposes of train lighting ; and the output of 
such a converting set can obviously be partly as electrical energy, 
available for lighting purposes, and partly as mechanical energy, 
available for any motive purpose. This mechanical energy can, 
therefore, be used to drive the Ward-Leonard generator, with its 
variable voltage, while the rest of the output is at a steady voltage 
for lighting or heating purposes. 

Thus we arrive at the system indicated in Fig. 1, where hm is the 
high-tension motor of the converter, lg is the Ward-Leonard dynamo, 
ed is the small constant-voltage machine, which supplies the exciter 
circuit of the high-tension motor with current at low voltage, as well 
as the exciting circuits of the Ward-Leonard dynamo. As shown, 
the traction motors themselves receive their exciting current from 
ed, and can, therefore, be used for regenerative control Fig. 2 
shows the arrangements and dimensions of a converter set having a 
one-hour rating of 170 kw. on the secondary side at 1,400 revs. per 
min. The connections are made as shown in Fig. l. The machine 
hm is shown on the left of Fig.2. It actually consists of two motors 
in series, each taking half the primary pressure, which in the present 
Case was supposed to be 3,000 volte. In consequence of the small 
size of these sets, it is not, generally speaking, necessary to build 
special carriages to take them, but they can be mounted on existing 
trucks. The efficiency curves show very good results, and in actual 
working there would be an improvement due to regenerative control. 
The weights are as follows : Motor-generator, 3 tons; four traction 
motors for low pressure, each giving 37-5 kw., suitable for regenera- 
tive control, including gearing, 4-6 tons; auxiliary apparatus, 
including collectors, &c., l ton; air compressor with low-tension 
motor, 0-4 ton; making a total of 9 tons for the equipment of a car 
having an hourly rating of 150 kw. This weight is naturally greater 
than that of the series-parallel method, which is, however, not 
possible with an overhead pressure of 5,000 volts, and is not suitable 
for regenerative control. 

On the multiple-unit system the method can also be employed. 
For it is only the exciter currents and not the main currents that need 
to be regulated. Perhaps some simplification results from the con- 
structor's point of view by having a small special exciter to supply the 
exciting current to all the separate exciters, and an automatic system 
can be arranged on these lines. 

The arrangement shown in Fig. 2 is suitable for a car with a one- 
hour rating up to 375 kw. or 450 kw. If more than this is wanted 
we must fall back on the locomotive type of construction, when the 
limit can be extended to 2,350 kw. Fig. 3 shows a locomotive with 
this output, suitable for work on a line like the St. Gothard Railway. 
This locomotive has two bogies, each with three driving axles ; each 
bogie carries two motors, which are connected to the driving axles 
through a crank and connecting rods. Since these motors are for 
low pressures, they can be kept small and placed low down; this 
makes the bogies possible and the coupling rods work more effi- 
ciently. The moment of gyration of these motors amounts only to 
1,500 kg.-sq. m.; this is a reasonably low value, and ought not to 
cause shocks of a dangerous kind to the connecting rods, even if the 
brakes are suddenly applied, nor ought it at high speeds to produce 
resonance effects in the driving mechanism. Therefore the con- 
struction of the locomotive is simplified by the omission of any kind 
of slipping clutch and of vibration dampers. The weight of a loco- 
motive of this output is made up as follows: Four traction motors, 
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each with a one-hour rating of 500 kw. at 200 revs. per min., 36 tons ; 
one Ward- Leonard converter with a corresponding output, including 
the exciter, running at a speed of 600 revs. per min., 31 tons; col. 
lectors, cables, measuring and regulating apparatus, 3-5 tons; two 
air compzessors for the brakes, 1-5 tons; mechanical part of the 
locomotive, 58 tons; making a total weight of 130 tons. Of this 
weight, 102 tons rests on the six driving axles. This weight of 130 
tons could be lessened if two traction motors were used instead of 
four, each of the two having an output of 1,120 kw. ; but in this case 
the mechanical arrangement would be less satisfactory. It is also 
necessary to see that regenerative control is possible at all speeds. 
Seeing that the electrical machines are ventilated, we can count on 
a steady output amounting to 70 or 80 per cent. of the one-hour 
rating. The electrical connections are practically the same on this: 
locomotive a3 cre shown in Fic. 1. 
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CONVERTER FOR USE ON HIGH-TENSION DIRECT 
CURRENT.* 
BY P. AMSLER. 


There has been devised a new system of electric lighting for trains, 
which consists in converting the pressure of the overhead trolley 
wire into a lower pressure suitable for lighting purposes. The high- 
pressure side of the converter is separately excited from the low- 
pressure current on the secondary side; the high-tension motor 
cannot be made as a shunt machine, but it has in this way all the 
properties of a shunt machine. The scheme of the connections is 
shown in the adjoining figure, and has been already described in an 
earlier article. The electric railway which runs from Biasca to 
Acquarossa, in Ticino, has been provided with converting sets of this 
kind, transforming from 1,200 to 115 volts, and they have also been 


Trohey Volt. 1200 V 


ene, 


Starting 


1 

Resistance 

i 
E vt 

T Ste 
i 5 d DN 

H TM 

: Auxiliary Pole Winding 
M Gm Y db v — B 


EO Ce 


DIAGRAM OF CONNECTIONS OF THE MOTOR-GENERATOR SET USED FOE 
CONVERTING THE OVERHEAD PRESSURE ON THE TROLLEY WIRE TO A 
LOWER PRESSURE, SUITABLE FOR LIGHTING OR OTHER PURPOSES. 


used in other cases with satisfactory results in Germany and Switzer- 
land. The firm of Brown, Boveri & Co. now propose to use this plan 
on all railways constructed by them for pressures of 1,200 volts or 
more. The low-voltage current is, of course, available for other 
purposes than those of lighting—e.g., it can be used for heating, or for 
working fans or air compressors. The original plan for an output up 
to 1-25 kw. was to take two direct-current machines of the normal 
type and to couple them rigidly together. But this had the dis- 
advantage that the group was comparatively heavy and took up a 
large amount of space. Thus, it was decided to make a special type 
of construction for this purpose. In this way it has been possible to 
construct a 2 kw. converter, which is lighter in weight than the 
original 1-5 kw. one by 30 per cent., and which is so compact. that 
there is no difficulty in mounting it under the ordinary rolling stock. 
This new type is being constructed in six different sizes for outputs 
reaching up to 40 kw. for primary voltages from 1,500 to 2,500, and 
for secondary voltages from 30 to 330. The 40 kw. type has, at 
1,000 revs. per min., a weight of 1-5 tons. "This converter is used for 
the lighting of all the carriages on the lines from Chur to Arosa, and 
from Nyos to Morez, where overhead pressures between 2,000 and 
2,200 volts were used. These converters have a constant trans- 
formation-ratio, independent of the load of the dynamo. Thus, any 
alteration in the overhead pressure makes itself felt on the secondary 
side, but if this is thought to be a disadvantage, Brown, Boveri & Co. 
have devised a method of rapidly adjusting the voltage by a quick- 


* Abstract of an article in the '' Electrotechnische Zeitschrift,” Heft 16, 
p. 441, 1914. | 
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acting regulating device, with which all the new locomotives of the 
Bernese Oberland Railway are fitted. "Thus,lit is possible to couple a 
high-tension motor to a fan and a low-tension generator, the whole 
being connected together as one unit. The high-tension pressure 
may vary from 1,300 to 1,700 volts, but the regulating device will 
keep the speed of the set constant, so that the fan will deliver a 
steady volume of air, and the generator will supply a constant volt- 
age to the lamps. The device acts on principles very similar to 
those shown in the diagram, but a main difference lies in the use of 
the automatic voltage-regulator, which controls the excitation of the 
dynamo. Moreover, there is no need for the compound demag- 
netising winding, since its functions are now taken over by the 
voltage regulator. No magnet coils are connected to the high 
pressure, seeing that all the shunt windings are fed by low-pressure 
current, and the windings on the commutating poles, which carry 
primary current, are connected @1 the earthed side of the armature. 
The armature of the motor alone receives the high-tension current ; 
its windings are, therefore, protected with an insulation prepared 
from mica, which has been submitted to a testing pressure of 9,000 
volts alternating current. The power thus transformed can be 
taken off in the form of electrical energy for lighting purposes, or 
partly in the form of mechanical energy, such as the driving of fans. 
The fan dces not serve the purpose of limiting the speed of the motor, 
wh'ch kas all the properties of a shunt motor. Thus, there is a 
decided difference between this method and the American plan of 
using & fan of sufficient capacity, which is intended to limit the speed 
of the motor, so that a small dynamo, relatively speaking, is made 
to give its output at a constant voltage. And, of course, it differs 
materially from the plan of using a high-tension motor, the field of 
which is excited from a small battery, specially provided. The fan 
system of regulation is only suitable, when there is some useful 
work for the fan to do, which is generally not the case; and it is 
hardly necessary to say that most people desire to do without 
batteries, if their functions can be performed by some other method. 
All these machines, constituting part of the high-tension con- 
verter, are so designed that there is no excessive sparking on the 
commutator if connection is made to the overhead wire; this matter 
has been frequently put to the test. The start takes place suddenly, 
and the full speed is quickly reached, though the starting current 
may amount to six or seven times the normal current. Even if the 
-dynamo is loaded, this does not seem to make much difference to the 
time taken in starting or to the amount of the starting current. It 
may be thought to be desirable to avoid surges of current, which 
cause annoying drops in the voltage ; and, therefore, on the smaller 
sizes it is usual to have a fixed resistance in series with the motor, as 
shown inthe figure. Onthe larger sizes efficiency may be a more im- 
portant matter; and in these cases the starting resistance may be 
short-circuited by a relay, as soon as the machine is at full speed, the 
relay being actuated by the voltage of the dynamo. Tests with 
regard to commutation have given the best results. The above- 
mentioned 40 kw. type, which was designed for 2,200 volts, was 
tested up to 3,500 volts with & current exceeding the normal by 
20 per cent. The commutation was effected quite sparklessly. The 
motor in this case was of the four-pole type, and had only one commu- 
tator. The experiments that have been made with converters of 
this kind have shown that the method can be successfully applied 
to the lowering of the voltage for the traction motors themselves 
without regulating by means of resistances. 


THE FUTURE PROGRESS OF CABLE TELEGRAPHY.* 
BY H. W. MALCOLM, D.SC. 


Summary.—An analytical study is made of the problem of increasing 
the speed of the submarine telegraph cable, and of rendering it, if pos- 
sible, distortionless. The problem is attacked from first principles in 
order that clear ideas may be obtained. The discussion comes under 
three heads: (a) Distortion and how it is produced; (6) Present-day 
methods of reducing distortion; and (c) The loaded submarine tele- 
graph cable. Tablesand diagrams are given throughout so as to render 
the results readily available to those who have not the time to follow the 


processes by which they are obtained. 


Nearly half a century has elapsed since the first Atlantic 
cable was successfully laid.f During that time the arts of 
making and of laying submarine telegraph cables have been 
brought to a great state of perfection. The construction of a 
long cable no longer excites comment, and to such an extent 
has the element of chance been eliminated that in the specifica- 


i * Copyright. All rights reserved. 
f In IS06, Previous attempts in 1857, 1858 and 1865. 


tion of a new cable it is usual to stipulate under guarantee the 
precise date at which it shall be open for traffic. At the same 
time the signalling apparatus used in conjunction with the 
telegraph cable has been continually improved, and as a conse- 
quence the working speed of cables has been greatly increased. 


Indeed, so far has this process been carried that the consensus 


of telegraphic opinion appears to be that finality has almost 
been attained. The future, it is believed, holds out the promise 
only of refinements in existing practice and of modifications in 


' detail. 


In what follows the attempt is made to ascertain how far 
this standpoint is justified. It is proposed to pass in review 
the various means by which the commercial value of a cable— 
as measured by its carrying capacity—may be increased, and 
to expose them all to a critical and, as far as possible, quan- 
titative examination. The present position of cable tele- 
graphy may be gathered from certain descriptions which have 
recently appeared.* But so far no endeavour however, imper- 
fect, seems to have been made to forecast the lines on which 
the future of cable telegraphy must run. For such an en- 
deavour to be of value it is obvious that mere speculation must 
be avoided, and that no deduction may be made for which 
adequate justification does not exist. 

In entering upon an undertaking of so formidable a nature 
it is fortunate that we have ready to hand a powerful weapon 
in the mathematical theory of cable phenomena. It is the 
crucial test of a scientific theory that not only should it explain 
satisfactorily known phenomena, but it should also be capable 
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Fic. 1.—CHARGING A CONDENSER THROUGH A RESISTANCE. 
K/=875 mfd. R/=4,975ohms. KR/?2=4°352 seconds. 


of pointing the way to new developments. Although it may 
be unavoidable in the early stages that theory should be 
unsupported by experimental evidence, nevertheless when 
that experimental confirmation shall be forthcoming the prin- 
ciples which it involves will be on the eve of incorporation in 
the practice of the day. 


Part I.—DisTroRTION AND How IT 1s PRODUCED. 


The working speed of a land telegraph is that of the end 
apparatus. If the speed at which the message can be m- 
pressed on the line, and still more if the speed at which the 
receiving apparatus works can be increased, the line itself will 
offer little objection. In the case of cable telegraphy àn 
attempt to increase the speed of transmission may result only 
in rendering the messages indecipherable at the far end. — 

In order that a clear idea may be obtained of the way m 
which the di tributed capacity and the resistance of a cable 
combine to retard and distort the signals which are trans- 
mitted through it, it is proposed to begin by the study af a few 
simple cases by way of illustration, gradually leading up to 
those more complicated. The advantage of this method o! 


* H. Larose, “ Rapport sur l'Etat Actuel de la Télégraphie al 
marine," " Lum. Elect." August 7, 1909. M. Roscher, . 60 Jr 
technischer Entwicklung der Unterseetelegraphie,” '' E.T.Z., XXXII. 
p. 664, p. 714, p. 740, 1912. | 
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procedure will be evident when we come to consider in what 
jnanner inductance can be regarded as acting counter to capa- 
city to reduce distortion. 

Suppose that in the first place the capacity of the cable is 
concentrated as in Fig. 1 in a single condenser, of total capacity 
Kl, where K is the capacity of the cable per unit length, and 
l the length, and let this be joined in series with a coil of resis- 
tance Rl, where R is the resistance per unit length of the cable. 
Let there be a periodic E.M.F., say, Ee'" in the circuit, and 
suppose it to have been maintained for so long a time that all 
the initial efforts have subsided and the phenomena are all 
periodic and of the same period as the impressed E.M.F. The 
current C is then given by the symbolic extension of Ohm's 
law in the form 


l 
Eet — E/pt —tan pool 
REED] 777:7:3 a) 
TEES Tp /pP KP 
Ri+ -Ki 


The periodic solution, although of vital importance in tele- 
phony, is of comparatively small interest to the telegraphist. 
His signalling is carried on by sudden and irregular changes of 
an E.M.F., which is inserted and withdrawn from the 
circuit at the sending-end. 

Instead of the periodic current, we require to know the 
transient current which is produced by a constant E.M.F. E 


M.c»amp:res per Volt. 


20 


0 02 04 0% 08 19 
Seconds. 


Fic. 2. Two MESHES. 


Curve A.—Current in the second mesh. 
B.—Current in case of continuous distribution. 


oP 


when it is suddenly inserted in the circuit. The method of 
obtaining the transient solution from the periedic solution has 
already been fully explained.* Following the rule, in equation 
(l), write y for ip and it becomes 


Ee"! Ee! 


anr a sow (2) 
RI +— e(y) 
yK! 
Here 
; 1 1 
ọ (y)=— "3 
, 1 
" yẹ (y)= "URL COPA Also 9(0)= œ. 
Hence, finally, - 
l et Ee-t 
C len —E — bc (3) 
(transient) Ez um (y) Ri 


This familiar result might also have been obtained from the 
differential equation of the circuit by trial integration and 
determination of the constants in the usual manner. But as 
the circuits grew more complicated this alternative method 
soon becomes unworkable, whereas the method just illustrated 
—by transformation from the periodic case—follows closely 


e Theory," THE Evectrician, May 10, 1912, p. 183. 


the physical process and gives the desired result in every case 
in a straightforward and simple manner. When a little ex- 
perience has been gained in its use it soon becomes easy to 
handle, and one would not think of returning to the older 
method even in the simple cases in which alone it is an alter- 
native. The significance of formula (3) may be illustrated by 
applying it to some typical cable. 

In order that the results now to be obtained may be directly 
comparable with previous results, let R? be 4,975 ohms and 
KI be 874-6 mfd., as in the San Francisco- Honolulu section of 
the Commercial Pacific Cable. If it be desired to apply the re- 
sults to any other cable conversion formule may be used.* 
Table I. is constructed from (3), and Fig. 1 is drawn from (3) 
and Table I. :— 

Table I.—Fig. 1. 


t(sec.). | 01 0-2 | 03| 0-4 | 05 07 | 19 15 


e-t/KRI |0-977 0-955,0-933, 0-912 0-891 0-851) 0-795: 0-709 0-632 0-502 


€—— — — — —  ——————— ———P— € ——— ee y 


The current at the moment of closing the circuit is given by 


l E . 
the equation C=—, just as though there were no condenser 


R/ 
there, but it at once begins to fall off as the condenser charges 
up, and the decline continues until the current is zero. Even 
at the end of 3 seconds the current has lost only one half of its 
initial value. 
| Circuit oF Two MESHES. 


Let there now be two meshes as shown in the diagiam of 
Fig. 2. Here the resistance is split up into two coils, ard the 
capacity is joined up between the junction of the two coils and 
earth. Let C, and C, be the periodic currents in the two 
meshes ; C,— C, is then the current through the condenser. 


Write down the cyclic equations for the two circuits. From 
the first circuit, 
RI 1 
D ORTUS —('.) — K ipl 
"E Ci iki C,) = Ee 
and from the second, (4) 
BUE jee C0 
ipkil 2 1 9 2-- 5 
or, on re-arrangement, 
RI 1 Ox ee 
e *uki) KE A i 
and e (Se jo 0 
SGpKI \2 ipKU/ °? — | 
The simultaneous equation (5) in C, and C, may be solved 
by substitution, or by the aid of determinants :— 
Ro l ge B 1 1l — 
3 *iKi P" (23 KP Cil | 
~ ipKl | — ipKl 2 pl | 
Ke‘ 
RE 
Rif 1+ < ] 


on reduction. l l 
The periodic solution being found, the first step is now com- 


plete. The next step is to transform it so as to obtain from it 


the transient solution. 
Following the rule, 


KR? 
oy) =Rif 1 +. J 


KR? 


Hence, o(y)=Rl. a 


; 4 ; 
e(y) -0, gives y=- grp ^ YP () — — RI. 
q(0) - RI. 
* ' Theory," THE ELECTRICIAN, September 20, 1912, p. 981. 
C 


950 THE ELECTRICIAN, SEPTEMBER 25, 1914. 


which are then evaluated. In this way the periodic current is 


Hence, finally, herd 
ound to be 


E ndr. 
Coton gj] 1— Kwa |, © eo (7) 
Table II. is constructed from (7), and Fig. 2, curve A, is 
plotted from (7) and Table II. 


Table II.—Fig. 2, Curve A. 
t(sec.) 0-1 02 03. 04,05 07 10 |15 20 30 


— si ial d 


C _ LL 108xEe" lg 
speriodi = Rip, KRE) + 2hp .KRE+ ley ' © 
The transient current is now to be obtained from (8). Here 
o(y)=0 gives y. KR? = —6 or —18. 
Again, o(y) - RI. KRP[2y . KR? 4-24], .-. yo' (y) - —52RI, 
or 216Rl. Also 
o(o) —-108RI. 
Hence, finally, 
et 18t 


E Je KR? e ERA . 
Cairan" E E GE Ez 3 | E M (9) 


Table III. is constructed from (9), and curve A, Fig. 3, is 
plotted from (9) and Table ITI. 
_ Table II. Fig. 3, Curve A. — 
t(sec.) | 0-1 0:2 , 03 (04 05 07 10 15|20 3 


— M | ee ee 


C,(mm.a. | | | | 

per volt) 17-7 33:8 48:4 018' 741 95-4 120-8 150-4 169-0 188-3 
C,(mm.a. | | j MEC 

per volt) 384-4 368-3 353-6 340-2. 327-9 306-6 281-2 251-6. 233-0 213-8 


The current now starts from zero, because at the moment of 
making contact the uncharged condenser acts as a short- 
circuit to the second mesh. As the condenser charges up, less 
current flows through it to earth, and more through the second 
mesh, until the steady value E/RI is reached. The condenser 
is then charged to half the potential of the battery instead of 
the whole potential, as in the former case of a single mesh. In 
three seconds the current bas now nearly attained its maximum. 

Differentiating (7) with respect to time, 


e~18¢/K RI? 0-661 0-437 0-289 0-191 0-126 0-055 0-016 0-002) .. 
l 


—— EE ES ES ES m a 


C (mm.a. | | 
per volt) 4:8 . 16-1 30-7 46:5 62-4 91.7.1267 163-1|181-9 1%- 


— —— —À E À— a ——À —— M — I — à —— P I a, $E 


dC, E i sett aC, (mm. | | 9 T 
d m= "E KRE .e ku? a.p'rv'lt) 530-2 473-8 429-4 393-9 365-0 321-4 278-6 239-3/ 220-2 2055 
t R f : f ouo oso 2l. Be ees ee aes be Ne 


Differentiating (9) with respect to t, and putting t zero, it 


dC 4E 
so that when t=0, a) => 575—184 74 microamperes 
Ca t=0 RI. KRE follows that (>) =0. The tangent to curve À is hor- 
t=0 


seconds in the present instance. This is the direction of the 


tangent to the curve at the origin, represented by the straight zontal at the origin, and the curve coincides initially with the 


a GNNENESENERSESSE 
ee Ie Ta NIENE 
| fale pa 
L 


Rly, Ru RW 


Mi:rcamreres ver Volt. 
Mi:roamr eres rer Vott. 


LAN. | um " 
BNASNEB SENE m. | 


t 

| 

haa spe aS 
eJ 


3 02 04 06 08 10 20 
` Sezonds. 


Fic. 4.—RECEIVED CURRENTS. 


Curva A.—Current in fifth mesh. , 
»  B.—Current in case of continuous distribution. 
»  QC.—Tenth of second dot corresponding to A. 
»  D.—Tenth of second dot corresponding to B. 


E EL LLL LS 
AREER 


0 C2 04 C6 L3 19 20 30 
Seconds, 


Fic. 3.—REcEIvED CURRENTS. 


Curve A.—Current in third mesh. 
] B.—Current in fourth mesh. 
C.—Curreat in case of continuous distribution. 


” 
line in Fig. 2. Curve B, Fig. 2, is the Kelvin arrival curve, in 
which case the capacity, instead of being contained in a single 
condenser, 18 distributed uniformly along the line. The 
tangent to this curve at the origin is horizontal, and the current 
does not start up at once as in curve A. 

Accordingly we must go a stage further before we can obtain 
a first approximation to the distributed case. 


Drawn to scale { 
five times. 


horizontal axis. Three meshes, as in Fig. 3, may be said. 
therefore, to constitute the first approximation to the con- 
tinuously distributed case. 


Four MESHES. 
When there are four meshes, arranged as in the diagram on 
Fig. 3, the current in the fourth mesh when the EMF. E! 
suddenly inserted, at time ¢=0, in the first mesh, is 


THREE MESHES. 

In Fig. 3 the conductor resistance is represented by three 
coils each R//3, and the capacity by two condensers, each KI/2. 
The periodic current may be found exactly as before. From 
the three mesh equations the expression for the current in the 
third m»sh is written down as the quotient of two determinants, 


| |. E € ^ kh 30, (7 KH — T 
G-gi[ 1- 2— 3 e KR — 2502 J^ 
Table IV. is calculated from (10), and plotted in Fig. 3 

curve B. 


koa ee a EE | 

3 yM yK 3 yK Kl It is seen that C, overtakes C; at time 0-57 sec. Up to a 

| 2 RI 7 4 0 | 2 RI 4 9 point C, is less than C}; after crossing, C, 18 coe i 

G=, Ty o ORI = | T Ki 3 Tak] “zgj || The effect of increasing the sub-division into meshes ^ 
| 2 : a yet yK steepen the current arrival curve, by cutting away from 1t 


0 — : 0 | 0 _ 2 RI, 2 | initially, and adding to it subsequently, so as to make 1t à 


jb | yKl 3 yKl nearer approach to the case of infinite sub-division, curve v. 
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Table IV.—F:g. 3, Curve B. 
01 02 03; 04: 05 07. 10| 15) 20. 39 


244 12/2 | | | 
e ER? 0-851 0-724 0-616 0-524, 0-446 0-323 0-100 0-089' 0-040 0-008 
{ 
| 
| 


— D ee ee 


2t | 
e RR! — 0.576 0-332 0-191 0-110 0-063 0-021 0-004: ... , 


1 
— — —M —— —MMM —— —À— HÀ —  —— Le 
— — 


| 
e^ KRG ^! 0-390 0-152 0-059 0-023 0009 0001 .. .. 


——MÀÀ rrr ee —À —— 


214-12V/2 | 


C, (mm.a. 
per volt) 1-9 


; | | 
10-4 24-6. 420, 60.2 94-4 133-6 IT 187:4 198-3 
iC, (mm.a. | | | 
per volt) 631-7 525-1 454-3 404:3 367:3 316-1 270-0 231-5 214-6 203 7 


a oo ŘŮĖŮĂĂ— 


Table V.—Fig. 4, Curve A. 


t(sec.). —— 01 02 03 0405|07 10 15,20 39 
| Mf SN) i GUB E MEE 
£^ Küi* — 0-839 0-704 0-591 0-496 0-416 0-293 0-173 0-072 0-030 0-00 5 

= lot (3—Y 3) mire a A uL m 
eia 0-530 0-281 0-149 0-079 0-042 0-012 0-002 

- vee (3+ V») as Be 
Kult 0-300 0-090 0-027 0-008 0-002 ... 


P+ VÀ) 
c Ku ^. 0:190 0-036 0-007 0-001, ... 


t i | 
0-03 07 219 40:5 60-5 97-7 138-6 174-0 190-2 199-1 


————— — —— S.C, COC 


en 693:8 544-6 458-9 403-1 363-5 310-5 264-3 227-2 211-0 202-9 


PE Veg = a 
E , E = eid eo MP, = 


Five MESHES. 
When there are five meshes the current in the fifth mesh is 
given by the formula— 
a ; 10t x 
SCRI "E 3— v5 por 
Vd 4/9 
Table V. is calculated from (11), and plotted in Fig. 4, curve 
A. Curve B is the current in the distributed case. As the 
number of meshes is increased the point at which the two 
curves cro3s approaches the origin. The arrival curve, in the 
distributed cise, is steeper than the current curve for a finite 
number of m-shes, and permits, therefore, of a higher speed of 
signalling. This is further illustrated in curves C and D, 
representing the shape on arrival of a dot signal lasting „sth 
second. The turning value of curve D is not only greater than 
that of curve C, but it also anticipates it in point of time. 
Curve D is, moreover, more acute than curve C, for all of 
which three reasons curve D would give a higher speed than 
curve C. 

The speed of signalling is greatest when the capacity is con- 

finuously distributed. 


(To be continued.) 


A NEW TYPE OF SMALL CENTRAL STATION.* 
BY C. F. WEILAND. 


Lately the author was commissioned to design the electrical equip- 
ment of two small central stations, which were to work with poly- 
phase current, and which were to conform t5 the following require- 
ments. There were certain reasons for choosing polyphase current 
of 50 cycles; there was to be no earthed neutral and the working 
voltage of supply was to be 220. The matter was to be as simpty 
arranged as possible, and was to be suitable for being handed over t» 
a single unskilled workman with the idea of reducing the working 
expenses as much a3 possible and of making the station likely to give 
reasonable financial results after the first yea» or two's working. One 


elc v pu p I M ge ee Mi at tone 
-.* Abstract of an article in the “ Elektrotechnische Zeitschrift," Heft 
15, 1914. 


revs. per min. 

capable of furnishing enough current for both, if needed. It gives 
| 
\ 


1ot Ec 
€^ gka t v9 


34- V5 


of these stations has now been working satisfactorily for some months, 
and a description of the methods which were employed may be of 

interest. a 
The station is mainly used for lighting purposes, and supplics 
current to a small but flourishing town having about 2,000 inhabi- 
tants. Two 10 kw. machines were thought to be likely to be able to 
meet the demand, and this has turned out to be correct. They arc 
of very usual design with external poles, and give 220 volts at 1,500 
An exciter is mounted on one of them, which is 


0-9 kw. at 65 volts. Synchronising is carried out in the usual way. 
But the main difficulties lay in providing for the light at night. The 
streets are lighted by 30 metallic lamps of 50 c.p. ; nine of these arc 
alight throughout the night. "There are also private consumers who 
want light after 10 p.m. It was assumed that the demand at night 
might be estimated at 2-3 kw. Of course, the solitary attendant 
could not be expected to work day and night, and a battery for the 
demand at night was therefore necessary. "The arrangement which 
was ultimately adopted for charging the battery consisted in the use 
of à machine constructed as follows, and consisting of three machines 
on a single bedplate, viz. :— 

]. A polyphase generator, giving 2-3 kw. at 220 volts at 1,500 
revs. per min. 

2. A direct-current machine, which can be used for charging the 
battery, running at a speed of 1,440 revs. per min., and which gives 
60 amperes at voltages between 65 and 80 as a steady load. or 40 
amperes at 90 volts, and can also give 20 amperes at 96 volts for 
The 


short periods. The voltage is varied by adjusting the field. 


: maximum input is S H.P. 


3. An asychronous polyphase motor of 8:5 H.P., running at 225 
volts and 1,440 revs. per min., with a power factor of 0-9. 
Between each of these machines there is a removable coupling of 


| the Zodel-Voith type, so that any machine can be detached if desired. 


By this plan the charging of the battery can be done in a short ~pace 
of time and at times when the main machines are not too fully loaded ; 
this can conveniently be done in the evening, just before the battery 
is intended to discharge. The long charge during the daytime is 
thus avoided, and the main machines can be kept fully loaded at 
most times, a fact which improves the working results. : À tattery 
of 36 cells, giving 36 amperes for 10 hours, was thought to be sufficient. 
Let us now consider the switchboard connections. These are shown 
. inthe diagram. The position of the ‘switch, regulating 
the discharge of the cells, is controlled by an automatic 
(11) device, which keep3 the voltage constant. This assures 
a steady speed of revolution of the direct-current 
- machine, and thus of the small polyphase generator. 
| The direct-current machine might have been designed as a compound- 
| wound motor. but this seemed an unnecessary complication, and the 
"makers assorted that the variations in speed would be so small, even 
without a compound winding, that they could be neglected, espe- 
j cially seeing thet a lighting load was contemplated. By the use of 
commutating poles the adjustment of the brushes, according as the 
machine is used as generator or motor, is avoided. One objection 
to this arrangement of the switchboard is that it is impossible to 
throw the load from the big machine on to the small one without a 
flicker in the lights. With a certain amount of experience and 
judgment it is possible to do this in a few seconds. The speeds and 
voltages are adjusted as nearly as possible; the one machine is then 
switched out of circuit, and the second machine is switched in at once. 
Experience has shown that consumers scarcely notice it, and, at any 
rate, thev do not complain. Any rise or fall in the voltage during 
the night is notified in the house of the attendant by an electric 
alarm. This is worked by a contact voltmeter, which operates a 
relay as soon as the voltage rises or falls by 3 per cent. ; the alarm 
| goes on ringing until it is again set right by hand. A glance at the 
| contact voltmeter shows at once whether the accident is of a per- 
manent or temporary nature. The worst that could happen would 
| be that the attendant might occasionally make a fruitless visit. only 
to find that things were in working order. But up to the present 
the alarm ha3 never been given. The main generators are driven 
by two Lenzol motors, each of 20 H.P. ; the maximum deviation from 
a constant speed of revolution is found to be only 1 in 125 during a 
comp'cte revolution. Benzol was chosen on account of the fact that 
it was casy to get it conveyed by the carrying companies, It may 
be said that this installation was very little more costly than would 
have been a direct-current station, pure and simple. The advantage 
of this arrangement lies in the fact that in the present state of our 
knowledge it seems much more likely that it will at a later stage be 
| linked up with some larger polyphase network. in which case the 
| distributing network will be available and will need no re-con- 
struction. 


| It may perhaps be as well to give a few figures as to the financial 
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aspects and the results obtained. These are, of course, based on 
prices in Germany, but are not probably very different from those in 
England. It was not intended to make any great revenue; the 
inhabitants, on the other hand, were willing that a charge on the rates 
should be made to meet interest and redemption of capital. Local 
conditions are naturally a variable quantity ; but in the present case 
it may be stated that in the month of heaviest load the plant is fully 
loaded for 54 hours in the day, and that there is a fairly heavy demand 
for;another two hours in the morning.¥In the summer there is | 
practically no demand; only the streets are lighted at night. In | 
the calculations no account is taken of the day load. Besides this 
it is assumed that the battery has only to furnish the energy for the 
night load, and the income from this source is also neglected. The 


Leclanché 


Polyphase 

Generator 

€ 3Kw 220-230 V 
aaie Relay Controlling 

Battery Switch. 


Voltmeter 
Switch 


2,000 kw.-hours ; thus the output to private consumers is 17,700 kw.- 
hours. The income is, therefore, made up as follows, viz., current 


to private consumers at 6d. per unit, £442. 10s. ; meter rents for 160 


The total is £549. A careful analysis of the working costs requires 
first the determination of the amount of benzol required. This if 
worked out carefully (the author does it in some detail), will be found 
to amount to 0-41 kg. of benzol per kilowatt-hour generated, the 
price of benzol delivered at the works being 24s. 2d. per 100 kg. The 
annual cost for benzol will, therefore, work out at £226. 10s. The 
cost of oil, waste, &c., is £15. 12s. Repairs may be put down at £47. 
Wages and management £50,the attendant being actually paid £43.10s, 
and the cost of lighting the station may be put down as £7. 10s. 


consumers, £81. 10s. ; street lighting (covered by the rates), £25. 
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P.M.= Polyphase Main Switch. D-C.M. — D-C. Main'Switch. Sh.R.=Shunt Regulator. M.= chronous Motor. 
R.C.= Removable Coupling. F.R. Field Regulator, C.W.--Commutator Windings. | ÈD "Charge and Switch. 
DIAGRAM OF SWITCHBOARD CONNECTIONS. 
figures, therefore, err on the conservative side. The entire capital Thus, if all these figures are put together, it will be found dn 
£5. 178. 


outlay, including house connections, meters, &c., amounted to £2,000. 
The redemption of this capital in payments over 30 years requires 
an annual sum of £67. 10s. An actuarial calculation will show that, 
reckoning interest at 4$ per cent., interest and sinking fund will 
require 30 annual payment 5 of £112. 5s. 

For calculating the working expenses it may be assumed that on 
yn average, the station gives its full output for three EN das 
sod the battery is at work for 10 hours at night. Thus the total 
output is 19,700 kw.-hours, taking the power factor as 0-95 and the 


efficiency of the network as 95 per cent., allowing for a maximum | 


voltage drop of 4:5 per cent. The output to the public lighting is 


is an annual loss, after reckoning capital charges of 


first few years the loss will probably be rather e i than this, but 
after a short time it may were) that there wi be a slight ro 
But the above may serve to show that even a very small centre 
station may be expected under favourable conditions to pay its Ways 
with some very small loss during the first few years. But yr i 
thing depends on keeping down the costs as far as possible, an 
especially in reducing the cost of attendance. If the choice of co 
power is not restricted to benzol, for reasons similar to those WT 
dictated the choice in the present case, it is just possible ch i 

. favourable figures might be obteined. 
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: EIER view, it is found that great variations exist. In working on the 
pae EXPERIMENTS WITH FURNACE ELECTRODES.* problem of making electrodes which can be joined together, labora- 
M n f lik; street ügh't? s BY F. A. J. FITZGERALD AND A. T. HINCKLEY. tory tests of the electrical resistance of the joint, or even tests of its 
i = WEMA A arta undies i n. í | mechanical strength, are not sufficient. It is necessary to use the 

be deeming of the maint fee 6 The methods of manufacturing electrodes for arc lamps or small | jointed electrode in a furnace and determine how it behaves through- 
Vorandoatcartsy the sine dost tens carbon articles of that size have been found to be unsuitable for the | out a series of runs. 

arent te lag af hengi pei ani» production of the very large electrodes required for the modern fur- Probably the severest use to which an electrode can be put is in an 

pe otni hen essen d it the atts ets nace, with the result that when large furnaces came into commercial | open arc furnace, where it works above a molten bath. Here the 

snas unt for bengal will tenda ay, yo use the electrode question became a very serious one, for breakages | electrode is supported only by whatever method of suspension is 

ule continually occurred. and if these were avoided the large percentage | employed, the part near the bath is heated to an extremely high 

of the electrodes lost in “ butts " formed an important item in the | temperature and is frequently exposed to cold air currents, and there 
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vers AD Mala cement Cl the stent en total cost of running the furnace. It was this serious problem which | are apt to be great surges of c nt, which tend to cause sudden 
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led a few large users of the electric furnace in Europe to undertake 
the production of electrodes for their own use. Some years ago the 
National Carbon Co. commenced a very extensive series of experi- 
ments for the purpose of finding the best methods of making large 
carbons so as to obtain a thoroughly trustworthy electrode that 
would not fail under the severest usage and at the same time give 
the smallest, wear under the particular conditions which surrounded 
its use. The object of this Paper is to describe the methods used in 
testing the experimental electrodes and some of the results recently 
obtained. | 

Laboratory Tests.—EF.'ectrodes may be most readily compared in the 
laboratory by the determination of three physical properties: Real 
density, apparent density and electrical resistivity. These we call 
laboratory tests in order to distinguish them from the service tests 
which will be described later. 

Real Density.—'The real density—that is, the density of the 
material tree from pores—may be considered as a measure of the 
chemical composition of the material, and incrcases as the amount 
of hydrogen in the hydrocarbons decreases. It is thus an indication 
of the relative rate of oxidation of the electrode, it being a general 
rule that hydrocarbons high in hydrogen are most readily oxidised. 
The determination is made by grinding the sample to such a fineness 
that all pores are open to the liquid medium. The weighed sample 
is placed in a small specific gravity bottle with kerosene oil of known 
density, and evacuated to 5 mm. of mercury, so that the pores are 
filled with the oil. The bottle is then filled with the oil, brought toa 
given temperature in a thermostat and weighed. The precision of 
the measurement is 0-5 per cent. 

Apparent Density.—The apparent density—1.e., the density of the 
carbon including the pores— may be considered as a characteristic of 
the mechanical structure. It is influenced by every process through 
which the carbon goes in the manufacture of the electrode, and is in 
general a measure of the relative rate of disintegration of the elec- 
trode in use. For large electrodes the most satisfactory method of 
determination is to weigh the whole electrode and calculate its 
volume from its dimensions. To secure a precision of 2 per cent. the 
weight and length should be measured to 1 per cent. and the diameter 
or periphery to 0-5 per cent. 

Electrical Resistivity.— The electrical resistivity of carbon elec- 
trodes varies with both the real and apparent densities. Its deter- 
mination is not necessary so much to show the physical porperties of 
the carbon as to provide a means of comparison in electrical terms. 
With large electrodes its determination is made most readily by 
passing direct current through the whole carbon and measuring the 
potential drop through a known distance. For ordinary purposes 
It is sufficient to measure the resistivity to 0-0001 ohm, a precision 
of about 5 percent. The resistance of the potential contacts may be 
practically eliminated by drilling small mercury cups in the carbon 
or pressing the contact pins against the carbon at a pressure of about 
3,000 Ib. per square inch when using a millivoltmeter having a resis- 
tance of 1-07 ohms. 

Service Test. — Useful as the laboratory tests are on electrodes they 
do not give sufficient information as to what may happen when the 
electrode is put in actual service. As was pointed out above, & 
Serious objection to some of the earlier carbon electrodes used in 
electric furnaces was the large percentage which' broke in service. 
Another important consideration in furnace electrodes was the life, 
some electrodes giving apparently much longer service than others. 
It is not implied that the astonishing variation in the figures for elec- 
trode consumption that is found in technical literature is due alto- 
gether to differences in the electrodes used, for this is in large part 
explained by the irrational method of estimating electrode consump- 
tion. For example, however useful from a purely commercial point 
of view the method of estimating electrode consumption in pounds per 
ton of steel may be, the important consideration when comparing 
electrodes is to determine how many kilowatt-hours are generated in 
the furnace per unit weight of electrode. Studied from this point of 

* Abstract of a Paper read before the American Electrochemical 
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heating and thus severe strains. It was accordingly decided in these 
experiments to use a furnace of the Siemens type. The crucible in 
this furnace is 16 in. deep, 17 in. in diameter at the top and 15 in. 
in diameter at the bottom. The bottom of the crucible was formed 
by tamping in a paste of ground carbon and tar, the current being 
carried to it by means of a carbon electrode 10 in. square in section. 
In nearly all the experiments the electrodes used were 10 in. in 
diameter and 60 in. long. In most tests the current used was at 
50 volts, and the normal rate of generation was 150 kw., though at. 
times as much as 300 kw. were generated for periods lasting from 
15 to 30 seconds, and occasionally the furnace was worked at 200 kw. 
or 250 kw. for long periods. In making a test the furnace was 
charged with cast iron and steel borings, and the electrode lowered 
until an arc was started. Then, as if it was simply desired to find 
out if the electrode would stand severe usage without breaking, the 
current, which should normally have been 150 kw., was increased to- 
200 kw. or 250 kw. In general it is advisable to use an electrode, 
in a furnace of this sort, with a current density of not more than 
10 amperes per square inch, but occasionally higher current densities 
are necessary or desirable, so that the electrode must be constructed 
to stand these. Thus, in these experi- 
ments to determine the resistance under 
severe conditions, current densities of 
50 to 65 amperes per square inch were 
used. Moreover, for short periods the 
current density was as high as 77 am- 
peres per square inch. 

Jointed Electrodes.—As a result of 
numerous experiments, it has beer 
found that the joint best suited to the 
average furnace needs is made by using 
a cylindrical threaded plug, which is 
screwed equal distances into the ends 
of the two electrodes to be joined. A 


than a pointed one, or even a truncated 


DIAGRAM SHOWING METHOp OMe, 89 there is less tendency to 


Ge DrrrRMINING Resist- breakage during assembling. A 
ANCE OF JOINT. specially prepared paste is used to 


this does not interfere in any way with unscrewing the joint when 
it is desired to replace a section. In order to determine the resistance 
of the jointed electrode to severe usage the method followed was just 
the same as in the case of the ordinary electrode as regards over- 
loading; but in addition to this a long series of heats were made, 
so that the behaviour of the joint as it finally worked down to the bath 
could be noted. A very important consideration in the case of 


jointed electrodes is the resistance of the joint. A joint might be 


made up, the resistance measured by ordinary laboratory methods 
and very good results be obtained; but when subjected to actual 
service the contact might easily become poor and a serious loss of 
energy occur. In order to deterntíine this point the method illus- 
trated by the diagram of was used. M and Nare two sections 


joined at J. Holes are drilled in these sections for the insertion of 


small graphitised carbon rods 1, 2 and 3, and these may be connected 
by means of the wires V to a voltmeter so as to measure the potential 
drop along the carbon. The jointed electrode is then used in the 
furnace in the usual manner, P representing the cable carrying the 
current to the section M, while section N is in the crucible. While 
some tests were made with the furnace containing the usual charge 
of the metal, they were not the most satisfactory, owing to the diffi- 
culty of keeping the current steady while determining the voltage 
drop. Accordingly the most satisfactory experiments were made by 
filling the crucible with granular carbon, into which the section N 
was plunged to various depths so as to get determinations of voltage- 
drop with different current-densities. 

In determining the potential drop, readings of the voltage were 
taken between 1 and 2 and 1 and 3, that between 2 and 3 being 
determined by difference, for on account of the logarithmic scale of 
the alternating-current voltmeter the potential drop between 2 and 3 


D 


shallow rounded thread proves better: 


ensure good electrical contact, but 
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could not be read with sufficient accuracy. As the instruments used 
in the experiments were not calibrated, the best method of deter- 
mining the effect of the joint was to express the joint resistance In 
equivalent length of electrode. Thus, instead of calculating the 
ohmic resistance of the joint, the resistance is expressed as so many 
inches length of electrode. 

Results.—As regards the real density, no variations were found, all 
electrodes giving the same results. As the attempt was made so to 
adjust conditions of manufacture that there should be no variation 
in this physical characteristic, the results may be considered as highly 
satisfactory, and give reasons for believing that the great variations 
found in other characteristics were due simply to the deliberate 
differences in manufacturing process and not to some unknown 
causes. Considerable differences were found in the apparent 
densities of the electrodes tested, these varying from 1-40 to 1-50. 
The most interesting results, however, were those obtained in deter- 
mining the kilowatt-hours used per unit weight of carbon, for it was 
found that the extreme variations were as much as 100 per cent. 
The importance of this discovery can scarcely be over-estimated as 
showing the great influence manufacturing conditions may have on 
electrode economy. Such astonishingly large variations were at first 
viewed with suspicion, for it was feared that they were really due to 
the way in which the clectrodes were used in the furnace, and not to 
inherent peculiarities of the carbon. Experiment showed, however, 
that when tests were repeated the results checked in a satisfactory 
way. In testing the jointed electrodes a great number of heats were 
made, so that the behaviour of the joint itself when in the furnace 
could be noted. In one set of tests an electrode was made by 
joining four 15 in. sections together, thus making an electrode 60 in. 
long and 10 in. in diameter. The clectrical connection for the cables 
was made at the top section, and new sections added to the electrode 
as it wore away. With this electrode 60 heats were made, the 
behaviour of the electrode throughout being excellent. 

Below is given the results of a series of tests made with a 10 in. 
round electrode made in two sections, the object being to determine 
the resistance of the joint expressed as equivalent electrode length. 
In the tables the first column gives the time at which the measure- 
ments were ma‘le, in the second column the amperes carried by the car- 
bon, inthe third column the equivalent length (x) of the joint in inches. 

Test 1.— The end of the electrode was plunged in granular carbon. 
The test was finally stopped because the roof of the furnace became 
dangerously hot from the heat radiated from the granular carbon. 


— oo —— M—ÓÁ— 
Time Amperes. | z (inches). 
10:03 d. Ih. eiie erase 3,420 | 34 
3,560 2-9 
3,000 2-8 
3,240 2-8 
3,480 2-8 
3,560 2-8 
3,720 2-7 
3,900 2-4 
2,940 2-4 
ELI D e 2,740 2-5 


It will be observed that the resistance of the joint decreases as the 
electrode becomes hotter. 

T est 2.—The furnace was allowed to cool for 1 hour and 50 minutes 
after stopping test 1 and then started again. 


Table II. 
Time. | Amperes. | z (inches). 
9:50 p.rn.... eese nu 3,320 | 3-9 
E EA | 150 3 
3:50 E | 3,300 i 0-7 


As a result of cooling the electrode the resistance of the joint was 
E with what it had been at the end of test 1, but 
after heating for an hour with a very heavy current its ivi 
was greatly improved. S NUM 
Test 3.—This test was made the da 
s he day after tests 1 and 2, so that the 
electrode was allowed to cool down completely. The conditions of 
the test remained the same as before. 


Table III. 
Time Amperes. | x (inches). 
9:15 a.m 
ADAM, essere 3,300 4- 
SIDU BUS" Suelo discos Ee ebeREs] 3,400 24 


and a great improvement even after a short period of heating 


Th is i * : . MUN S PP akinesia eae Bae E he 
us, again, shows the increased resistance of the joint when cold 
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Test 4.—Heretofore the tests were made with granular carbon in 


the furnace, so that the electrode was not much disturbed. It was 
now decided to make tests melting small charges of pig iron, so that 
the electrode would be put to the severest possible use, both elec- 
trically and mechanically. : 


Table IV. 
Time. | Amperes. x (inches), 
2:16 p.m.......... eH ae | e 
2:50 p.m......... HMM 3,900 15 
4,260 18 
3:00 p.m........... err HH 3,580 19 
3:10 p.m............. A | 4,000 19 


Unfortunately, it was not possible to get satisfactory readings at 
the first part of the heat owing to the rapid variations in current, but 
it will be observed that when the readings could be taken the resis- 
tance of the joint was less than at any time since the end of test 2. 

Test 5.—A second heat was started about 18 minutes after the con- 
clusion of test 4. 


o Table V. 
Time. Amperes. z (inches). 
3:28 P.M....ssseeeseesesereeeesereee sts a 
3:52 p.m......... eer 3,900 18 
4,020 14 
4:00 p.m......... eene 3,900 0-8 


The highest resistance found in the joint was at the beginning of 
test 3, when the equivalent electrode length was 15 in., and this is 
negligible. The resistance in every case diminished after the elec- 
trode had been in use for some time, and had, therefore, become 
heated. On account of the negative temperature coefficient of the 
electrical resistivity of carbon the electrode itself has a lower rests- 
tivity after being in use for some time, and therefore having à higher 
temperature. This effect, however, is eliminated in the case of the 
joint, because the equivalent length of electrode is always in Te- 
ference to the electrode itself at the time of making the measurement. 
The explanation of the phenomenon, therefore, is that the heating 
of the joint improves the contact between the sections and the con- 
necting plug. The results given above have been amply confirmed 
by other experiments. 


——ÓÓÁ 
CHARGING PLUG FOR ELECTRIC VEHICLES. 


The Electric Vehicle Committee have published particulars of the 
charging plug and receptacle which are recommended for ae 
dardisation for use in connection with the charging of batteries ? 
electric vehicles in charging stations or in garages where a 
current is available. In order to ensure the easy, quick "dy . 
connection to the charging board, each battery vehicle shoul E 
fitted with the standard receptacle, and it is recommended sha t 
latter should be placed in such a position under the front 0 : 
drivers seat that he will of necessity have to remove the ue 
together with its cable connection, before he can take his seà 
start the vehicle. 

It is recommended also that a stan Wu 
be used to attach the charging connection (or cable) to the c pe 
switchboard or circuit, so that when not in use the i 3 j 
nection, with plug attached to each end, may be coiled awar i 
safe place. The fixed receptacle—t.e., that on the usa HE 
board or circuit—should be in an accessible position an 
horizontally. d 

The ou and receptacle are designed to safely ee ae 
150 amperes continuously. They may also safely be rs. Wiie 
charges for an hour or two up to à maximum of 300 mak circi with 
the plug may, in cases of emergency, be used to el vee. int 
the comparatively low voltage for which it is inten : ; ns cil 
neighbourhood of 120 volts—it js recommen ed t pra por 
should always be broken on a ipe qu aee aye 
for the purpose, and not broken on the plug. «that 

It is onin aded that the metal shell of the oe gee be 
of the receptacle and the framing of the vehicle ae 
efficiently earthed. To enable this to be done t sin yee the 
standard design incorporates a special earthing ie 
It is suggested that this contact fing T td of this in 


dard receptacle and plug should 


receptacle. * 
of hard rolled phosphor bronze strip. The ase qa S W.G. 
is prolonged to form a socket terminal, into WiC"  — X the othet 
equivalent, section bare copper conductor can be § of the mel 
end of the conductor being clamped to some n ‘pared 
framework of the chassis, and, in the case of 
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receptacle, being clamped to a common earth terminal which 
is efficiently connected to a water service pipe. A three- 
conductor flexible cable should be employed, the third conductor 
being the earthing wire, the size of which should be equivalent to 
4 S.W.G. 

The shell of both receptacle and plug should be made from solid 
"drawn mild steel tubing, turned and bored to the dimensions specified 
on the accompanying drawing. The bracket and cap for the re- 
ceptacle are to be made in malleable cast iron. The spring plunger 
forjkeeping the cap closed over the opening of the receptacle when 
the plug is not in place is to be of hard rolled brass rod, with a 
tempered steel helical spring in the socket at the back. "The mal. 
leable cast-iron bracket is to be bored out to receive the receptacle, 
the shell of which is to be turned smooth on the outside. The shell 
of the plug is lso to be turned smooth on the outside and finished 
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Plugs for garages and charging stations should be provided with 
terminals and cable grips suitable for three-core flexible cable, having 
a sectional area of 0-15 sq. in. in each of the two main conductors, 
and not less than 0-0229 sq. in. (equal to & S.W.G.) in the third or 
earthing conductor. The approximate overall diameter of this cable 
is 1-75 in. For use in private garages in connection with cars fitted 
with lead plate batteries, it is not usually necessary to provide for the 
heavy boosting charges such as may be given to cara provided with 
Edison batteries, and, consequently, à smaller section of three-core 
flexible cable may be conveniently employed. It is, therefore. 
recommended that two alternative sizes of terminals and cable grips 
should be standardised for three-core flexible cable having sectional 
areas in the main conductors of (a) 0-10 sq. in. (approximate overall 
diameter, 1-5 in.); (b) 0-075 sq. in. (approximate overall diameter, 
1-31 in.) The design recommended for the cable gripping device is 
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Insulating Washer in Halves.: 7 Wire. 
END VIEW OF To take 7/16 Earth Wire 
PLUG. PLUG. RECEPTACLE. RECEPTACLE. 
| Machine S»ring Machine Spring 
Cansctty, (Mere: A DB [Oo IDE FiGc|H I,J) KİL MÍN N o 0 | 
‘Capacity, | ———————— ——— ——— |——— ee | ————— ——— ——— 
150 English ins. 2} lg | # |24 | $ 435 [|1406 210 11: ‘lk k we 2323 ‘437 | 4422 1404 | 1°416 2i 
amperes. '437 | 1°408 ' 439 "427 1406 17421 
Metric mm. 60°33 39°69 20°64;52°39 7:94 1104 35°71 53:34 35°72 33°34 7°94 |11'11 6906, 11°10 | 10°72 3566 | 3597 | 53:98 
| | i | | 1110, 35°76 . | 11°15 | 10°81 3571 '09 | 
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Contacts must be accurately concen tric to insure interchangeability. Polarity : Outside contact positiv2; intide contact negative, 
should be large enough to receive 0'15sq. in. cable. Terminals are to be marked +and — to correspond to polarity of contacts as above. 


DETAILS oF STANDARD CHARGING PLUG AND RECEPTACLE. 


bright, so that good contact may be made on it by the earthing 
‘contact finger of the receptacle. The main contact pieces of both 
receptacle and plug are to be made of gun-metal, secured by being 
moulded into the insulating material, which latter should be capable 
‘of satisfactorily withstanding heat and moisture. The insulating 
‘material should also have ample mechanical strength. The gun- 
‘metal cable lugs are to be provided with conical projections, which 
are to be made to fit accurately into the conical recesses in the backs 
of the contact pieces without bottoming in them. These cable lugs 
are to be fixed in place by steel screws, which should be of such length 
that not less than half of the length of the screw is in the tapped hole 
of the contact piece when the screw is fully home. 
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TEST OF AN ARTIFICIAL AERIAL TELEPHONE LINE 
AT A FREQUENCY OF 750 CYCLES PER SECOND.* 
BY A. E. KENNELLY AND F. W. LIEBERKNECHT. 


Summary.—The authors describe a series of measurements of voltage 


and current made on an artificial telephone line, 800 km. long, with less 


than 2 volts at 730 ^. impressed on the line at the sending end. A 


description of the methods of measurement and the apparatus used is 


given, and the results are tabulated, together with computed data and 


; curves concerning the artificial and imitated lines. 


It is the purpose of this Paper to describe in detail à series of 
measurements of voltage and current made in February, 1913, over 


. an artificial telephone line 800 km. (nearly 500 miles) long. Although 


it is possible to compute the behaviour of such a line when its elec- 
trical constants are known, yet this is the first time, so far as the 
authors are aware, that an artificial aerial line has been measured 


both as to amplitude and phase of voltage and current, with less than 


2 volts of 750 cycles-per-second frequency impressed at the sending 
end. The artificial line t used in these measurements was originally 
Eus c pu pc RAUM MUR E 


* Abstract of Paper read before the American Institute of Electrical 
ee 


rs. 
T For description see “ Proc.” A.LE.E., June, 1912, p. 805. 
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4 To take 0°15 sq. in. Cable. 
15/32" x 1/32" Bronze Strip. 
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END VIEW OF 


Terminals 


indicated on the drawing. It consists of a 
sleeve made of either gunmetal or malleable 
cast iron screwed on to the back portion of 
the plug. The sleeve is to have a terminal, 
as shown, to which the earthing conductor can be attached. The 
conical insulating split sleeve, forming the packing in the gland, 
must be made to fit the cable accurately. It is recommended that 
the three-core flexible conductor should be provided with special 
hard rubber protection of the type known as cab tyre sheathing, 
which is a material now supplied by most British firms. It is recom- 
mended that the centre contact of the plug and receptacle shall 
always be the negative pole. 


SECTION ON Y.Y. 


p 


DRAMA 


designed as a power-transmission line in order to convert it into an 
aerial telephone line, small non-inductive resistances were uniformly 
inserted in the line, one to each section.* These resistances added 
100 ohms per section of 80 km., or increased the nominal linear 
resistance from about 0-3 ohm per wire-kilometre to about 1-55 ohms 
per wire-kilometre, corresponding approximately to one of a pair of 
copper overhead telephone wires of copper 3-75 mm. in diameter. 
The total available length of line is 2,400 km., only 800 km. being 
employed in the tests here reported. 

For the constructive details of the line it may suffice to say at this 
time that the line used was a II-line of 10 sections, with carth return. 

The constants for the line appear in Tables I. and II. 

It will be observed that whereas the apparent inductance of the 
artificial line is the same at both telephonic and lighting frequencies, 
the apparent leakance is more than 10 times greater at the telephonic 
frequency while the apparent resistance is nearly four times less, and 
the apparent capacitance 11:3 per cent. less. In other words, the 


* These resistances were made of about 6 metres of No. 32 A.W.G. 
la-Ia (0-2 mm. 0-008 in. bare diam.) double-cotton covered resist. 
ance wire, and were wound non-inductively on fibre strips 8 cm. long, 
2-5 cm. wide, and 0-3 cm. thick, soldered to terminals on the same, and 
covéred in solid paraffin wax. These resistances carry 0-5 ampere with- 
out serious heating. 
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Table I.— Electrical Constants of Ten-Section Artificial Line at 60 ~. 


eo 


Resistance Capacitance, 
at 20°C., Inductance,” co. Leakance, | Hyp. angle 


| ohms. henries. | farads. micromhos. hyps. 
Whole line... 1256-0 0913 | 7$ | 1200 |1-08/71°-5 
Per section... 125-6 0093 | 075 — 12 .|0108/71*5 
Per wim-km. 157 | 114x102 938x103 015 |0-00136/71°-5 
2.53 | L84x10- 151x103 024 0:00219/71^5 


Per wire-mile 


Table II.—Electrical Constants of Artificial Line at 160 n. 


Apparent | 


| the associated shunt circuit of the split-phaser. 
| balance had to be checked and adjusted occasionally. In making a 
! series of tests along the line the impressed E.M.F. and frequency at 
| at A, Fig. 1, were kept as nearly constant as possible. Each voltage 
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current strength, the drop of potential in the 100-ohm inserte? 
gection-resistances was measured. The 760-cycle-per-second voltage 
was raised to nearly 140 volts by a step-up transformer, and im- 
pressed on the split-phase angle measurer of the instrument. The 
phase balance required about 0-043 mfd. and 340 ohms, inserted in 
This split-phase 


could ordinarily be measured to 0-001 volt, or closer, in 
amplitude and to a tenth of a degree in phase. In work. 
ing out the results they were all reduced by simple pro- 
portion to what would have been observed if the impressed 


| 
Apparent . 
i A t i Apparent Hyperbolic Surge a ; 
"m resistance ;. doce capacitance, d bus Sd paris ‘impedance, E.MF. at A had been just 1-00/0 deg. volt instead of the 
at 20°C., ^ henries. micro- micromhos. hype./ ` ohms./ 1-7 volts, or thereabouts, actually measured. This re- 
| ohms. farads. — d duction was made for greater simplicity in presenting the 
| "ovn agr qo — results. 

Whole line...| 330-0 09136 6-656 10000 1294/795  465\11° A aE REP E PEE E A E TT 
For wae 330  , 00914 à aaa E 5 ad Lane 209/04 and V. for the condition, at the B end, of earthed, open, 
Per wire-km. 0-413 114x107] 832x10 1 | and through subscribers’ set, respectively. Referring to 

Per wire-mile: 3334 i 


0-665 1:84x 10-3 13-4 1073 | 


effect of increasing the testing frequency on the artificial line from 
60 to 760 cycles per second is to change all the constants except the 
inductance. | 

The alternator used was a Cahill multifrequency generator 
employing a number of stator armatures side by side, with internal 
rotor field-magnets on the same shaft, giving respectively 2, 4, 8, 16, 
39 and 64 cycles per revolution. Only two of the armatures were 
used, namely, those giving 2 and 32 cycles per shaft revolution. 
When running at 1,425 revs. per min., or 23-75 revs. per min., these 
armatures delivered frequencies at 47-5 ^v and 760 ~ respectively. 
The former was used to supply & Frahm vibrator frequency indicator, 
and the latter for the test of the artificial line. When the frequency 
meter indication was steady at 47:5 "v, the artificial-line frequency 
was known to be 760 ~. 

The reason for selecting 760 cycles per second for testing the arti- 
ficial telephone line was that this is near to the standard telephone 
frequency of 5,000 radians per second (795-8 ^v), which has been 
accepted internationally. It is also known to be near to the funda- 
mental frequency of the diaphragms of the standard receiving tele- 


phone used.* 
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Fig. 1.—CIRCUIT CONNECTIONS OF ARTIFICIAL LINE. 


The circuit connections of the artificial line are indicated in Fig. 1. 
The alternator stator armature D delivered 40 volts at 760 ^v in the 
testing room. A step-down transformer, PS, lowered the voltage to 
about 1-75 volts at secondary terminals, GQ. The adjustment was 
made by inserting an adjustable reactance, X, in the primary circuit, 
partly for the purpose of reducing upper harmonics in the wave of 
secondary voltage. The voltage wave-form was somewhat peaked, 
that is, a symmetrical third harmonic was perceptible ; but no 
analvsis of the wave-form was attempted. The secondary terminal 
Q was connected to the end A of the artificial line through a non- 
inductive resistance R of 100 ohms. The other secondary terminal 
Q was connected to the earth return of the artificial line, and was 
also carefully earthed. Three series of tests were made, namely, 
with the distant end of the line (1) freed, or open, (2) earthed, and 
(3) connected to earth through a standard subscribers set. The 
third condition 1s indicated in Fig. l. Telephone circuits actually 
employ metallic return and not earth return ; but all tests on earth- 
return artificial lines are immediately interpretable on metallic- 
return or loop basis. These tests correspond to applying 3. 5 volteat 
the sending end of a loop. and two subscriber's sets in series at the 


receiving end. 
METHOD OF MEASUREMENT AND APPARATUS USED. 


The potential and current along the line in the steady state were 
measured by means of a Drvsdale alternating-current potentiometer, 
using à Duddell vibration galvanometer. "ince the potential on the 
line nowhere exceeded 18 volts, the potentiometer was able to read 
the potent ial at any junction point directly, without the intervention 
of a multiplier or step-down transformer. In order to find the 


~ æ“ The Impedance of Telephone Receivers as Affected by the Motion 
of Their Diaphragms,” by A. E. Kennelly and G. W. Pierce, '* Proc." Am. 
Ac. of Arts and Sei., Vol. XLVIII., No. 6, September, 1912, p. 113. 


Table III., the first column denotes the test. points along 
the line. Arabic numerals designate junction-points 
between sections, and Roman numerals mid-section points (we 
Fig. 1). The distances in kilometres of these points from the 
distant end of the line appear in column 2. The hyperbolic angle é, 
of each point from B, is given in the next column, expressed as 8 com- 
plex quantity,* the real component being a hyperbolic angle, expres: 
sible in hyperbolic radians, and the imaginary, or j-component, & 
circular angle expressed in circular radians. This j-component 
measures the wave; phase-length of the line at the frequency con- 
sidered. In this case, the wave-length of the whole line AB is shown 
to be 12-723 circular radians. It is convenient for many purposes, 
however, to divide the j-component by 1/2, or 1-5708, in order to 
reduce this circular angle to quadrant measure. This reduction 


eas 


rw aw a a X: — 39 — SN T E 
Fic. 2.—LINE EARTHED AT Distant Exp. Vector DiicBiM or 
VOLTAGE AND CURRENT. 


appears in the fourth column. The whole line AB subtends a cor 
plex hyperbolic angle 2-350 + 912-723 = 12-94/79-5 hyps., of which 
the j-component is 8-1 in quadrant measure. That is, the wave 
phase-length of the line is 8-1 quadrants, or a little more than two 
complete revolutions. In other words, the artificial line at this 
frequency covers a little over two complete wave-lengths. and the 
equivalent smooth line corresponding to the"artificial line of junc: 
tions would also cover a little over two complete wave-lengths. Ths 
hypothetical equivalent smooth line which would conform electrically 
to the lumpy artificial line at junction points may be briefly denoted 
as the imitated line. The fifth column of Table IIT. gives the hyper 
bolic sine of the angle 6 at the respective artificial-line junction points 

The potential along the artificial line from junction to junction. è 

on the imitated line at all points, follows sinh ô in simple p 
The voltage E' so computed appears in column 6, starting WU 
1-00/0 deg. volt at sinh 6=5-2/9 deg.-2, phase angles appearing ? 
degrees and decimal of a degree. Column 7 gives the corresponding 

* ' The Application of Hyperbolic Functions to Electrical n 
ing dd by A. E. Kennelly, University of London Press, 19/7 

nap. V. 

T Tables of complex hyperbolic functions expressed as sinh, coss si 
tanh of (z-- jq) from z—0-to z=10, and q=0 to q= 9» by steps In 
of 0-05, have been computed, and are in course of publication by 
Harvard University-Press, together with large-scale interpolation charte 
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Table III.—Line Earthed at B. 


Voltage along line. | | | 


int. | Sinhô | . E Cosh à. ; I 
Ee | computed observed | I observed irent 
| > volts. volts. computes; milliamperes 
A 2:350-+j12-723 | 78:10  5-20/9°-2 1000/0? 1-€00/0°  ; 5:288/8°-8 — 2:227/12? |2-227/12° 2227/12? 
I. 2-2334-512-087 | 77-695 ` Ma ONE O D4TI)07-1 119842379 |2-5432*  |1995:7 
1 | 2-1154-711-451 | 77:290 — 4-1651647-2  0-801/73^4 |0-797\84° | | . BM — 
II. | 1-998-- 710-815 | 76-805 DN NA = . .8:632.108*1  1-53111047-9 | 1-953\114°-2 | 1-588,109°-2 
2 | 1-8804-710-179 | 76-480 — 3-275\134°-6 0-6301143^8 | 0-625(152°-3 - | | ME ur 
JIL 1-763--; 9-543 | 96-075 ` MN : 9641736 1-247704 | 1-538180? | -250\175 
3 1-645+7 8-906 | j5-070  2-545\212°-3 0-490\221°-5 |0-482\228-2 | on — ems 
TV. 1:528--j 8.270 | 4652.5 — | E .. 12481244 091924078 | 1-150\255°-7 |0-935\250°-7 
4 ' 1-410--; 7-634 | 74-860 | 2-158\281°-8 ` 0-415\290°-7 (0-427302? ae er Hana 
"y. | 1-293--j 6-998 | j4-455 ee 1-847\323°-5 0-778\320°-3 | 0-923\332%-2 | Q-750\327°-2 
5 | 1175+ 9 6:362 | 74-050 | 1-466/5°4 9.282\3°8  |0-286:59 | HEN HEIC ER 
"VI. | L0584-7 6-726 | 73-645 | HN -525,25*-9 :0-642)229-7 | 0-780\34° — |0-63429 
6 | 0-940--5 5-089 | 53-240 | 1428(7395 0-270827 0-271923 Ss io 
VIL 0:823--j 4-453 | 92-835 | DR. —. ,10-955411*4 0-402 /108*-2 10-510,121?:2 | 0-415\116%-2 
7 0-7054- 3-817 | 72-430 0-994\126°-5 0-191\135°7 |0-199\143~ | s EN SN pe 
VIII. 0-588+ 3.181 | 72025 . | uM 417717877. 0-496\175°%5 |0-618\185° — (0-502180 
8 0-470--j 2545 | 71-620 0-749\237°-9 0-144\247°-1 [01402537 | 7 UE ees MAR 
IX. /0:353--; 1-909 | jL215 — | . .. 10:484(224^-8 0-2041221*-6 0 279,226? 0-227221? 
9 0.235--j 1-272 | 70-810 0-982\274°-2 | 0-1889\283°-4' 0-1965\294° — | l P "n 
X. ' 0-1184-7; 0-636 | 70-405 ` | ,0-8131355?  0-342\351°-8 epoca 0°356\355 
B. $0 470 40 0: 0- 0- 1000/0? .0-42113567?-8 | 0-439,0? 0-439360? 
Table IV.—Line Freed at B. 
| Dist- | Hyperbolic angle from B. , | Voltage along line. Current strength along line. 
ance |——————————————— Se 
Point. from ó—zrj Sinh ô. E' E Cosh à ; | 
B ed Quad computed | observed 1 iod: observed | Deed 
km. radians, | "5's | volts . A volts. bids! da milliamperes.;  - 
| ee ee 
A. | 800 , 2350+ 714-204 | 79:10 | 5-288/8°8 | 1:000/0° —, 1.000/0° |5-20/9°-2 2100/13? 2100/33: 2100/15 
I. | 760 | 22334-,13:658 | j8-695 "iO. | .. |471726*7 | 1-905\22°-9 |2-286,31? — | 1-858 26? 

1 | 790 | 21154513022 | 78-290 '4-109(6492 0-777/73^0 |o-Teos re f — eer 
dL | 680 [| 1-998+ 712-386 | 77-805 Fee | . .. |98774340792 | 1-512\103°-4 | 1-917\109%9 | 1-559\1U4*-9 
2 | 640 | 1-880+ 711-750 | 77-480 | 3-283\137°-5  9-6209\146°-3; 0-6060\151°-8, on ee " . 
MIL | 600 | 1-763+4-911-114 | 77-075 | _ | 2-753\176°-6 | 1-112\172°-8 | 1-385\176%-2 | 1-126\171°-2 

3 | 660 | 1.0452-10-477 | 76-670 | 2-609\208°-0 | 0-4934\217°-7 0-4857\219°-1 : NN | ns 
JV. | 520 | L5284-j 9-841 | 76-263 x | 2-380\248°-5 |0-9613 2447-7| 1-183\255°-8 | 0-962\250°-8 
4 | 480 | L410--; 9.205 | 75-86¢ | 1-950\285°-7 |0 3688\294°-5 0-3671\300°1 l "y P 
^V. | 440 | L2934-j 8-569 | 75-455 | Hn l! 1-806\312°-2 | 0-7294\308° 4| G-8943\320°0' 0-727315? 
5 | 400 | 1-175+7 7-933 | 75-050 | 1-773\356°-3 |0-3353:.5^1 | 0-3358)3°2 l | E 
"VL | 300 | 1058--; 7-297 | 74-645 ? M | 1:370\38°-0 | 0-5533\34°-2 | 0-6874'40°-2 |0-559,35*:2 
6 | 320 | C-940-+7 6-660 | 74-240 | -129163*0  0-2135\71°-8 | 0-2175\72°-9 AM mE NP: 
“VIL | 280 | 0-823+7 6-024 | j3-835 , E 5 12.47\113°-2 10-50361109?-4/0-69421108?. 0-564102" 
7 | 240 | 0°705+7 5-388 | 73-430 | 1-088\153°-4 |0-2058.162*-2 0-2052,164*-] -— I qusc 
VIIL| 200 | 0-588-+7 4-752 | j3.025 ' Bx | —. 2 | 0-624\172°-8 |0-2520\169°-0; 0-31721177-1/0-258,172*-1 
8 160 | 0-470--; 4-146 | j2-020 — 0-95471967-0 0-1865 204-8, 0-17] 30399 | NN Dé. 
IX. | 120 | 035347 3-480 | j2215 | "T. ~a | 1-012\263°-5 |0-4088\259°%-7 0-528\269°-5 0-429 .264*.5 
9 80 ,0-235—-; 2-843 | 71-810 — 0-38541322^-8 0-0729:331?-6 0-07261334? EN d Ma mM 
x. 40 ' O-118+7 2207 | 91405 © © | . [0-603\279°-1 | 0-2435\275°-3' 0-303\282°-2 0-246 277-2 
B. 0 /0- +j 1-571 |j1000 :100005 ~ |o18919^s |0-191\6°-7 — |0- 0- 0- 0- 


observed junction-potential in magnitude and phase with the aid of 
the potentiometer, taking the initial impressed voltage as 1-00/0 deg. 
volt. ® It will be noticed that the agreement between the computed 
voltage E' and the observed voltage E is satisfactory, the magni- 
‘tudes usually agree within 5 per cent. and the phase within 5 deg. A 
‘discrepancy of 5 deg. may seem considerable in itself, but the total 
change of voltage phase along the line is about 720 deg. Column 8 
gives the hyperbolic cosines of the mid-section angles. It has been 
shown that the current in any II.section of an artificial line, when 
multiplied by the hyp. cosine of a semi-section, agrees with the cur- 
rent on the imitated line at the corresponding point; also that the 
current at any point of a smooth line is directly proportional to the 
hyp. cosine of the angle from the distant end. Column 9 gives in this 
Way the computed current at the points on the imitated line corre- 
sponding to mid-section points on the artificial line. Column 10 
ives the observed section current I, and the last column gives I 
cosh v, cosh u being for this line the vector 0-813/5 deg. The agree- 
ment should be exact, theoretically speaking, between the entries in 
columns 9 and 11 under I’ and I cosh u respectively. It is not exact 
An the case considered, but is nevertheless satisfactory. 

_ Table]IV. gives the corresponding computed and observed poten- 
tials and currents with the distant end free. Here the free end of the 
line constitutes an initial line angle of j7/2 or 71-5708 radians at B, 
quadrant, which has been added to all the angles. The 
voltages follow the sines, and the currents the cosines of the angles 
The agreement is again satisfactory, although 
«by no means exact, between E’ and E, also between I’ and I cosh u. 


———— ——— — — — 


Table V. gives a similar comparison of computed and observed 
potentials and currents for the case of the line earthed at the distant 
end through a subscriber's set which offered an impedance of 
1,570/70 deg. ohms, and which, therefore, subtended a terminal 


angle of tanh-! ( LOTO OSEE 

465411 deg. 
j-component in quadrant measure, 0-043--j0-818, the surge-impe- 
dance of the artificial line being 465\11 deg. ohms. All the angles of 
Table III. are here increased by these amounts. The potentials are 
then simply proportional to sinh 8, and the currents to cosh ô, as 
before. A satisfactory agreement is found between the columns 
under E’ and E; and also under I’ and I cosh u. 

Fig. 2 is a vector chart, corresponding to Table III. It will be 
seen that the potential at A commences at 1-0/0 deg. volt. The con- 
tinuous curve then traces the hyperbolic-sine locus of potential along 
the imitated line, both in magnitude and phase, it being understood 
that equal distances in kilometres do not generally correspond to 
equal phase differences. The arrowheads, intersecting the potential 
curve, mark the points on the imitated line at 80 km. intervals, 
corresponding to the junctions of the artificial-line sections. A small 
circle marks the corresponding vector potential observed. The 
arrowheads and circles should coincide, theoretically, Similarly, the 
broken line traces the computed hyperbolic-cosine locus of the 
vector-current along the imitated line, arrowheads indicating points 
at 80 km. intervals corresponding to mid-sections on the artificial 
line. The black dot dircles mark the reduced current measurements. 


J-oon. 71-285 hyp.; or, with the 
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Table V.—Line Earthed at B through Subscriber's Set. T 
Dist. | Hyperbolic angle from B. Voltage along line. | Current strength along line. : 
| ance [——————————— | ___ ae ee ee ; i : 
Point. from ó-—r-Fjy Sinh 6. E' E | Cosh 6 , d 
B hyps. Maps computed observed | I ted observed I cosh u t 
km radians, | '*n** volts. volts. | | ES milliamperes reduced, 
Ó————— — — — — ————— ———— — ———— M —— — — ARR ME | T 
A | 800 , 2:393--,14-008 | 78-918 5-020/82"-2 1:000 /0? j1-000/0? _ ; or47 1/81? 2-099/12? 2-099/12° 2-099/12° t 
I. : 760 | 22764-,:13-372 | j8:513 | 4976/14". " ‘907\24°:5 12:362,31? — | 1-920 26° r 
i , 720 2158-1236 | 78-108 | 4-979/9°-7 [0-774 7555" 0-762586 | ' 
If. | 680 | 2041+ j12-100 | 77-703 mss sa: m 846\26°-5 | 1-474\95°-5 1935110878 | 1573103" 
2 | 640 | 1-923-+ 911-464 | 77-298 | 3.463\64°-1 |0-6274\146°-3| 0-616 1517-6 | u 
Il. : 600 | L8064-;10-828 76-893 es | l ! 2-965'99°-9 1-136\168°-9 | 1-427\176°-7 | 160.1717 
3 , 560 11 :688--16-191 | j6-488 | 2704/13398 |0-4899 2165-0 0-483\219%1 | | 
IV. | 520 | 1571+) 9-555 | j6-083 m re wer | 2-4691171?- ,0-9462 2407-7, 1-218:254-6° | 0-990 249.6 
4 | 480 | 1453+37 8-919 | j5-678 | 2-077:211? (0:382 2037-4 | 0-379: 301-8 | 
V. | 440 | 1336+} 8-283 | 75-273 A 1-837\243°-5 0°704\312°-5 |0-851\320°-7 | 0-692,315°7 
5 | 400 | 1218+] 7-647 | [4-868 | 1-826\280°-6 |0-330812°-8 | 0-334) 1° | | Tru --— ud 
VI. ! 360 | L101-Ej 7011 | 74-463 oe —.. | 1-534\324°-9 :0-5879\33°-9 |0-7386\40°1 | 0-601135" i 
6 320 | 0.983--) 6:374 | J4058 | 1-152\253°-5 |0-2087\75°-7 [0-2071\78°-1 | EU 
VII. | 280 | 0-8664-j 5.738 . 73-653 a ahah 1-299\27°-9 0-4978\96°-9 10-66021103^-5| 0-537\98°»5 
7 | 240 | 0-748+ 7 5-102 , 73-248 | 1-236,75°1 | 0-2239\157°-3] 0-2295\159°-8 | A , 
VIII | 200 | 0-631--j 4436 | 72-843 POEM jesus" 0-2752\182°-8 0-3481\188°-2) 0:283.183*2 
8 160 | 0-513+7 3-830 | 72-438 | 0-834\119°4 /0-151112017-6,0-1537:199? coe ; 
1X. 120 | 0-396+7 3-194 | 72-033 " - | 1-678\178°-7 0-4131\247°-7/0-5548\258° | 0-443202" 
9 80 | 0-278-- 2:557 | 31-628. | 0-631\243°°3 |0-1143:325?-5/0-1115:333*? 
X. 40 | 0:1614-7 1-921 i 71-223 (-369:204*-8 o 1414\273°-8! 0-1868\274°-3! 0-152 269.3? 
B 0 | 0:043-2-; 1:285 | 70-818 | 0-979:275?.3 0: |0:1773\357°-5 0- 1828 352° i2 iU 1128461" 0-115\62° 01196» — 
Table VI.—Electrical Constants of Imitated Line Corresponding to the Ten-Section Artificial Line at 760 a. 
Resistance | ; Hyperbolic Surge 
- at 20? cent., mus od au d | angle 9, impedance zo, Remarks S 
bris: enries, microfarads. imicrom 108. hy ps./ hms. / 
o | Ype/ — |  ohm&/ | L 
Line (800 km). ... 2:205 1:173 | 5:823 0 |— 12:04/79?.5 46511? | The imitated line corresponds: E 
p= 2-35 + 12-72 approximately to one of a pair of 
| | z2-354- j 8-10 No. 9 A.W.G. copper wires, dia- 
{ E ae 
| STA -3) 7.9 -3 i709. = 119 meter 2:0 mm. 0-114 in. seps- 
| Per wire-km. ...... | 27156 1-463 x 107%; 7-28x 10- 0 0-01618 797.5 465 11 ated in air toa distance of 1000: 
| = 0-00294 + 70-0159 diameters or 2-9 metres. 
| =0:00294+ j0-0101 : | | 
Per loop-km. ...... 5-512 2.926 x 10-3. 3:64x 10-3 0 — 930\11° |  Underscored imaginary quan- 
Per wire-mile .... — 444 2°35 10-3; 11-72x 10-3 0 0-02604/79*-5 469011?  , tities are in quadrant measure. 
| —0-00473 + 70-0256 
: —0-00473 4- j£ -0163 
Perloop-mile .... 8-88 4-70 x 10- | 5:86 x 10 3 0 — | 930119 
Table VII.—Electrical Constants for both the Artificial and Imitated Lines. 
WO | Surge Correcting factors. 
* ng e im xdance s K Semi-section SSS ee € 
hyps. /_ jolis RHONE arene angle u. Com, | Binh | Tanh (42) 
— L] i 8 . 0,2 
12-94/79?-5 465 11? 5-2/9?-2 0:8277/1°-7 0-647/79?-5 0:813/5? | 0-4018 707.3 0:1279.77°8 
= 2354/1272 0-1175+ j0-636 — d 
= 235+) 8-10 0-1175+ j0-405 | 
Equivalent f]. S Equivalent T 
Architrave impedance... zosinh 0. = 2418\1-8° ohms. Arm impedance ......... z tanh (0/2) —385:9-3? ohms. 
, -—2417— 716 ohms. = 380 — 762-2 ohms. 
Pillar leak admittance... 1/ 120 tanh (0/2); =1-78x 1073/12*-7 Staff leak admittance... 1/(zp sinh 0)— 11-19 x 10-3/20*-2 mho. 


— (10-54- j3:862) 107? mho. 


Table VIII. c npedaude Tests of Artificial Lines of Ploret Numbers of Sections at 760 eu. 


Impedance. | | 


| | Surge imped | 
. Ss gei pedance 

No. of Earthed Freed Zor Lo=V Z,2 oof tanh d= | a 
sections. | Z, Z, . ohm? / obire "e 2/7 "EM 0 Te , 
ohms/ — ohms/ č , in al Ny Beclion angie. 
1 Bo 38°44 | d 208,300.17-6 450-418^-8 2:725 [A7*.3 | 02464-j1342 | 0:246-+/1322 
2 | 346-4473 6295/28^2 — 216,100097.1 464-9:9^-55 — | 0:749237?-70  ' 0-497--j2.583 , 0-249+j1-292. 
3 | 4113/1471 de. , 219,700:227-2 468-111  ! 09415/25^2  ! 07474-9855 , 024947128) 
4 ^ 899196 07 A | 198,470 972 4455976 - 1320 /7°0 | 09404-4510 | 02354-1128 
5 S DN CAE 472-7\12°-05 | 0-8203/1^45 ^ 11574-6346 | 02314-1269: 
10 , 490120 . 4162.3 — | 213,800 25? 462-4127.5 097120075 ^! 235 +j1272 | 0-285+i1-272 

ate et ou eee eee Se ee GEGEN iio nn Nae —— 2 MEME E MOREM MM ET 

Accepted mean Seins 465-11? | 0:235 4- jl-272 
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These arrowheads and black dots should also coincide, according to 
theory. It will be seen that the current leads the impressed E.M.F. 
at A'by 12 deg. As we advance down the line, both potential and 
current fall behind the phase of the impressed terminal E.M.F. The 
change in phase is about 720 deg. for potential, and 732 deg. for 
current, or about 0-9 deg. per kilometre. 

Figs. 3, 4 and 5 show the computed magnitudes of voltage and 
current along the imitated line without respect to phase. The 
broken dotted straight lines indicate the correspondingly computed 


magnitudes of voltage along the artificial line, on the assumption | 


that the resistance and inductance are uniformly distributed in each 


VOLT SCALE 


300 400 500 600 
KILOMETERS 
Fic. 3.—AMPLITUDE OF POTENTIAL AND CURRENT ON IMITATED 


SMOOTH LINE AND AMPLITUDE OF POTENTIAL ON ARTIFICIAL LINE, 
EARTHED AT DisTANT END. 


0 
ü 100 200 


section coil; also that the capacitance between the coil windings 
can be ignored. The voltages at section-junctions and line-ter- 
minals then agree with those of the imitated line at such points. 
The current strengths in the artificial line would, if shown on the 
diagram, be constant in each section, and would be represented by 
horizontal straight lines, broken by vertical descents at leak-junc- 
tions. When multiplied by cosh u these currents would agree with 
the imitated line currents at mid-section points. In the case of 
Fig. 3 and Table VI., the current strength arriving at the subscriber s 


set is 0-110 62° milliampere. The P.D. at the terminals of the 
receiving telephone T was 0-040 230° volt, and taking the im- 


VOLT SCALE 
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KILOMETERS 


Fie. 4.—AMPLITUDE OF POTENTIAL AND CURRENT ON IMITATED 
SMOOTH LINE AND AMPLITUDE OF POTENTIAL ON ARTIFICIAL LINE, 
FREED AT Distant END. 


pedance of this instrument at 260/40? ohms, as found by subse- 
quent experiments, the current received in the instrument would be 
0-040 .230"/260/40?— 0-154 270^ milliampere. This current gave 
rise to a loud musical note in the receiver. 


EQUIVALENT CIRCUITS OF ARTIFICIAL AND IMITATED LINES. 


Table VII. contains data concerning the artificial line taken as a 
whole, and also concerning the imitated line, its external counter- 
part. Figs. 6 and 7 show the nominal and equivalent circuits of 
these lines; In Fig. 6, the nominal II., A"B^, contains an architrave 


impedance 2,202 +.j5,599 ohms, and the imitated line would contain 
this impedance at the testing frequency. In each of the two ter- 
minal leaks there would be 0:01391 /90°-5 mho. corresponding to 
2-913 mfds. of total distributed capacity. Similarly, the nominal 
T, A’ B’ contains in its arms a total of 2,202 + 75,599 ohms, and in its 
single leak 0-02782 /90?.5 mho. Fig. 7 shows the equivalent II., 
A”B”, of three simple impedances which would externally replace 
the whole artificial line, or the imitated line. The architrave 
impedance is 2,417-776 ohms. Each pillar leak has an admittance 
of (1-737 + 70-391)10-8 mho. If we apply 1 volt to the terminal A", 
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Fic. 5.—AMPLITUDE OF POTENTIAL AND CURRENT ON IMITATED 
SMOOTH LINE, AND AMPLITUDE OP POTENTIAL ON ARTIFICIAL LINE, 
EARTHED THROUGH SUBSCRIBER’S SET AT DisTANT END. 


then by freeing, earthing or connecting to instrument the end G”, 
we obtain there the corresponding terminal voltages and currents 
observed and computed for the artificialline. "That is, the current, 
voltage and power will be the same at the terminals A", B^, as at the 
terminals A and B respectively of the artificial line, or of the imi- 


tated smooth line, under like conditions of operation. Similarly, 
” 6016 (69.5 3008 |683 3008 [6855 
a’ 2202 + j 5599 9 B NIDES "ina 1101 j219.58 
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Fic. 6.—NoMiNAL Il anp T or THE IMITATED LINE. 


the equivalent T in Fig. 6 has 380— 62-2 ohms in each arm, and 
11-19 x 10-3/20?-2 mho. in its leak. i 
Table VILL. collects a set of measurements on; the impedance of 
different lengths—+.e., different numbers of sections in the artificial 
line, commencing with one section and ending with 10 sections. 
Each impedance is the ratio of the terminal impressed voltage to 
the entering current strength. It will be seen that although the 
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impedances, free and earthed at the far end, vary greatly as 
number of sections is changed, yet their product is constant within 
errors of observation, and its square root, their geometric mean, is 
the constant surge-impedance of the line. The square root of the 
ratio of the two impedances also measures the tangent of the hyper- 
bolic angle subtended by the line. j 
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SPECIAL NOTICE. 


In order that we may be able to supply the newspaper trade effectively 
and meet the requirements of the Post Office, we are sending THE 
ELECTRICIAN to press a few hours earlier each week. All editorial 
and news matter for the next current issue of THE ELECTRICIAN 
must reach us as much earlier as possible, but not later than WEDNES- 
DAY MORNING, and advertisement text and blocks must reach the 
offices as much earlier as possible, but not later than TUESDAY 
EVENING during the continuance of the war. 


SMALL CENTRAL STATIONS. 


It seems as though scarcely sufficient attention is beng 
paid in this country to the small central station. Whether 
this is owing to local conditions, or vexatious requirements, 
limiting the use of an overhead system of distribution, or to 
financial reasons, or to the fact that in some places where 
an attempt might be made gas is already in possession, we 
need not at the moment inquire. Everybody knows that 
there are many towns, not altogether to be classed as small, 
where no attempt at electric lighting has ever been made. 
In the days when there was an insane struggle for provi 
sional orders, it was not altogether easy to obtain a footing, 
but things have now assumed a more normal course. There 
are no longer anxious groups of people who would willingly, 
if allowed, take on the rôle of concessionaires ; things are 
being left to local initiative, partly, no doubt, because the 
company promoter has found with the flux of time that 
money is not so easily raised for this class of project. 

Still, if the attempt were made, there seems no reason fo 
suppose that the many advantages of the better form of 
lighting might not be available in many places that are 
scarcely more than hamlets. In these davs when the price 
of plant has been greatly reduced, estimates are much lower. 
We remember not so many years ago when a prospectus was 
issued calling attention to the fact that the proposed scheme 
was to be started on an economical basis. with absolutely 
first-class material, and yet the total cost was not more than 
£100 per kilowatt installed. . It was then claimed that this 


was the lowest figure on record: : Things have changed sine 


then. 

Undoubtedly the small prospective central station 18 
handicapped by the fact that there is almost certain to be 
some sort of gas supply; in other countries this 18 not 
always the case, and many electrical enterprises of this kind 
exist in Germany in places where no gas is available. Speak: 
ing at random, we doubt whether many places of over, saY, 
3,000 inhabitants in this country are entirely without g& 
There may be, however, some such, and if this be so. ther 
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ought in those instances to be no real difficulty in setting to 
work to provide an adequate and reasonably cheap electricity 
supply, provided the place is occupied by persons in a fairly 
comfortable position in life. If they were induced on their 
own account to take a little interest in the project, the supply 
could doubtless be started. But it is obviously hopeless 
to expect outsiders to put any large amount of work 
and brains into such an enterprise; it is mainly in the 
interest of the inhabitants themselves that the suggestion 
is made. Thev can scarcely be appealed to through the 
medium of a technical journal, though we feel it to be of 
interest to consider what could be done if any such case 
were to arise. 

The Paper by Herr WEiLAND of Flushing, of which we 
print a translation in our present issue, shows what has been 
done in other countries. He does not state exactly where 
his small central station was erected, but its precise position 
does not affect the general question. Some engineers would 
quite possibly doubt the wisdom of his design, if the matter 
were considered from the English standpoint. He claims 
advantages for his polyphase system of distribution on the 
ground, which may appear to us to be rather far-fetched, 
that the whole thing is likely to be absorbed and extended 
by some larger power transmission scheme in the future. 
This may be possible on the Continent, where, in Germany 
especially, there are a large number of small power trans- 
mission schemes, distributing power and light in agricul- 
tural districts. Such projects are very common abroad, 
but in this country they are not so usual. It would, there- 
fore, seem to our insular intelligence that a better job could 
have been made by adopting a continuous-current scheme, 
pure and simple, which Herr WEILAND admits would have 
been cheaper. He has reduced the amount of attendance 
in his station to the irreducible mmimum, the whole thing 
being placed in the charge of a single unskilled attendant. 
In so far as results are to hand, it seems that no difficulty 
has arisen, and there is no reason to suppose that the thing 
cannot be done even with such a limited allowance for 
human supervision. At any rate he records no trouble. 
Benzol motors give the motive power, benzol being appar- 
ently selected because it is not subject to onerous re- 
strictions in carriage. by the railway companies. If petrol 
were available, it would no doubt serve equallv well, but 
there is some reason to believe that it is slightly more 
expensive as a motive power at present prices. We 
hardlv need the evidence of the motor car to tell us that a 
petrol motor can be placed in the most unskilled hands and 
yet do its daily work, year in and year out, with the very 
smallest liability to breakdown. | 

The net result is that Herr WEILAND has been fortunate 
enough to find by some happy chance a place where, with 
2,000 inhabitants, he has enrolled.160 persons, presumably 
householders, who are willing to pay rent for meters and to 
take electric energy at the price of 6d. per unit. We hardly 
like to hint that the name of the place is Utopia, but what- 
ever may be its name, he seems to think that at the end of 
the first two or three years there is every likelihood of the 
enterprise becoming remunerative in a small way. Every- 


thing, however, depends on local interest, and in this case 


it seems to have been successfully aroused to the extent of 
inducing the inhabitants to submit to a rate for the public 
lighting, and also, as we understand the facts, for payment 

of interest and capital charges on money borrowed. There 
seems to us no reason why the same thing should not be 
possible here, if some local persons were sufficiently inter- 
ested in the matter to carry the thing through its initial 
stages, and if the ground were otherwise reasonably suitable. 

Possibly the cost of wiring the houses might also be a matter 
requiring some negotiation, and the regulation of these 
things by officials, who control our lives from the cradle to- 
the grave, might present some difficulties to the promoters. 


REVIEWS. . i 
(Coples of the undermentioned works can be had from Tue ELECTRICIAN Offices, post 


poat" 
free, on receipt of published price, adding 3d. for books published under 2s, Add 
10 per cent. for abroad or for foreign books.) | 
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X-Rays: An Introduction to the Study of Róntgen Rays. By 
Dr. G. W. C. Kaye. (London: Longmans, Green & Co.) (1914). 
pp.xix4-252. 5s. net. 

It is questionable whether any single experimental discovery 
has ever led in so short a time to results so wonderful as those 
which have followed from the discovery by Röntgen in'1895 
of the rays which bear his name. Not only has radiography, 
with which everyone is now familiar, revolutionised surgical' 
diagnosis. The effects of the discovery on physical science 
have been still more remarkable. It will be remembered that. 
it was Róntgen's discovery which prompted Becquerel to 
undertake his famous investigation which led to the discovery 
of Radioactivity. But apart from these more or less indirect con- 
sequences, the direct investigation of the properties of the Rént- 
gen rays themselves has led to enormous advancesin our know- 
ledge of the nature of electromagnetic radiations, of the struc- 
ture of atoms and of the atomic structure of crystalline matter. 

The present book opens with an excellent, brief account 
of the properties of the cathode rays and of the phenomena 
which occur in discharge tubes. The technique of the pro- 
duction and manipulation of X-rays is then considered at 
length. This part of the book will prove especially valuable to 
experimenters on the subject, whether they work with X-rays 
from the medical or from the physical side. The methods of 
measuring the intensity and penetrating power of X-rays 
are considered critically, and the part dealing with the 
rather involved subject of secondary rays, and particularly 
the characteristic rays, is to be recommended for its 
exceptional lucidity. There is an interesting chapter on 
radiography and radiotherapy in which reference is made to a 
number of recent advances. Chapter XII. contains a very 
good account, quite up to date, of the researches which, follow- 
ing the discovery by Lave, Friedrich and Knipping of the 
diffraction of X-rays by crystals, have led, principally through 
the work of the Braggs and Moseley, to the elucidation of 
crystal structure and to the measurement of the wave-lengths. 
of the lines of the X-ray spectra. The last chapter deals with 
the theory of the nature of X-rays. As the author remarks, 
this subject is beset with the apparently insuperable difficulties 
which affect the theory of electromagnetic radiation in general. 
A series of appendixes deal with the Coolidge tube and a 
number of other matters of technical interest, and include 
several useful tables of constants. 

It will be seen that Dr. Kaye deals with a most fascinating 
subject. His treatment is everywhere concise, the choice 
of matter is excellent, and scientific accuracy and usefulness 
have nowhere been sacrificed to the advantage of popular 
exposition. Nevertheless, the book reads like a romance rather 
than an account of actual scientific discovery. We have no. 
hesitation in recommending it to the general reader with. 
sclentific interests : and it is a book which no one who has to. 
deal practically with X-rays can afford not to have at hand. 

O. W. RICHARDSON. 


972 


THE ELECTRICIAN, SEPTEMBER 25, 1914. 


m——————————————————————M——————————————— 


Die Abhangigkeit des Erfolgreichen Fernsprechanrufes von 
der Anzahl der Verbindungsorgane. By Dr. Iso. FREIDRICH 
SPIECKER. (Berlin: Julius Springer,) Pp. 65, 2 m. 40 pf. 

The application of the theory of probability to the problems 
-of telephone tratfic is receiving considerable attention, 
-especially in connection with the design of automatic systems 
for exchange operation, but the published information on the 
subject is extremely scanty. This work forms an important 
-contribution to the theoretical side of the available literature. 

The author after stating the problem to be dealt with, 
mentions briefly, and somewhat disparagingly, previous work 
-on the same lines and the formule now used to obtain the 
number of junctions required for a given traffic. He then goes 
-on to investigate such questions as the probability that more 
‘than a certain number of calls shall originate in a definite time 
when a certain fixed number of calls originates in the hour. 
He next considers how the probability of a call becoming 
ineffective owing to all the junctions accessible to it being 
-engaged is affected by limiting the number of junction lines. 
The mathematical analvsis, which 1s very lengthy and complex, 
will probably be of no interest to the traffic engineer, who will 
naturally turn to the final result in the hope of finding something 
he can apply to his practical problems. The final formula is, 
however, too cumbrous for practical use, and the author offers 
.an approximation as a substitute for it. He also gives a curve 
sheet on which some of the results are shown in graphical form. 
Each important formula derived has been compared with 
figures obtained practically from records made at the private 
-exchange installed bv Siemens & Halske at the offices of the 
A.E.G. in Berlin. The figures show fairly good agreement. 
The practical figures are limited to very small groups of 
junctions, not more than 10 in number ; comparisons for large 
groups, say of 50 lines, would have been interesting and nught 
have shown better agreement. The detailed calculations of 
the results of one of the series of records is given in an appendix. 

Throughout the work the author has treated the number of 
calls in the (busiest) hour as a strictly definite number. This 
-does not correspond with practice, since the number of calls 
per busiest hour is in itself subject to chance variations, and 
any figure given for it is not definite but only an average. 
This treatment is partly responsible for the complex nature of 
the formule. 

On the whole the work is more of mathematical than of 
‘practical interest, but it is of importance to the telephone 
engineer as an effort to develop a theory which will define the 
relations between a certain increase in the amount of connect- 
ing plant and the improvement in service which should result. 


W. H. G. 


PROTECTIVE REACTANCES IN LARGE POWER 
STATIONS.* 


BY J. LYMAN, A. M. ROSSMAN AND L. L. PERRY. 


Summary.—Reactance coils in the generator leads do not limit the 
„current How into a fault. ' Bus-bar reactances are less bulky and expen- 
sive than generator reactances, and localise the effect of a fault to one or 
more sections of the ’bus bars; but the current flow through them in 
normal working may cause an undesirable drop in voltage. Reactance 
. coils in each feeder circuit are very effective in limiting the flow of cur- 
rent into a short-circuit on the feeder and in isolating the effects of such 
- short-circuit. 


The present tendency in power generation is toward larger central 
stations and larger units, and consequent concentration of large 
amounts of power on one set of bus bars, The reasons for this ten- 
dency are the smaller total capital investment. required, the lower 
operating expenses and the higher operating efticiencics obtained, 

That the concentration of a large amount of generating capacity 
on one set of "bus bars can give rise to very destructive effects, in 
cases of accidental short-circuits on bus bars or on feeders, has been 
proved by the experience at some time or other of many of the larger 
central stations. A short-circuit or an earth on a feeder, the failure 
of a current transformer, the hanging of an arc at a fuse, of the 
throwing on the “bus bars of a generator slightly out of phase, have 


^* Abstract of a Paper read before the American Institute of Electrical 
.Engineers. 


resulted in tearing out generator and transformer windings, blowing 
oil switches to pieces, and even in the destruction of masonry walls, 
In milder cases these effects are shown by distortion of end windings 
on generators and transformers and by oil throwing or tank distor- 
tion of oil switches. 

To limit the flow of energy into faults, reactance coils have been 
employed in various ways. It is the purpose of this Paper to show 
some of the ways in which these reactances may be emploved and 
the limits of economical application in each of the systems discussed, 


VARIOUS ARRANGEMENTS OF REACTANCE Corta, 


The reactance which is inherent in the design of all alternators 
may be augmented by additional reactance coils located as follows: 
(a) In the generator leads, (5) in tie lines between different power 
stations, (c) between different sections of the station ‘bus bars, (d) 
in the station ‘bus bars between adjacent generator connections, 
(e) combinations of any of the above systems, (f) in feeder circuits, 


GENERATOR REACTANCE—INHERENT OR EXTERNAL. 


Reactance inherent in the design, or reactance coils in the extemal 
leads, of generators afford protection to the armature windings by 
limiting the amount of current that can flow through these windings 
in the case of a short-circuit on the ‘bus bars or feeders. The 
amount of instantaneous current flow varies approximately inversely 
as the total amount of the reactance. The amount of current which 
can flow into a short-circuit is limited by the amount which ean flow 
from the generators. These reactances are, therefore, useful in 
limiting the total amount of current flow into a short-circuit and the 
resultant destructive effects at this point. 

There are two objections to the use of large reactance coils in the 
generator leads for limiting the total kilovolt-amperes which can flow 
into a short-circuit on a very large system. The first of these is 
that from the nature of their location they must. be designed to carry 
the entire current output of the generators, and hence their koilvolt- 
ampere ratings are high and they become expensive and bulky. 

The second objection is that a short-circuit on any section of the 
"bus bars will cause a drop in voltage at all points on the ‘bus bars 
of approximately the same degree and the service on all feeders 
distributing from this station will suffer in consequence. It there- 
fore appears that the most important function of reactance coils in 
the generator leads is to protect the generator windings. 


SECTIONALISING REACTANCES. 


Reactance coils may be placed in tie lines between stations, in the 
"bus bars between different. sections of the same station, or even in 
the "bus bars between adjacent generating units connected to the 
‘bus bars. The function of these sectionalising reactances is to 
permit the parallel operation of, and the free exchange of current 
between, different parts of the system, and at the same time limit 
the amount of current which would otherwise flow from all sections 
into a short-circuit on any one section. If reactance coils ar 
suitably selected, it is possible so to confine a fault to the section in 
which jt originates that adjacent sections are not seriously affected, 
and hence service is impaired only on that section in which the fault 
originates. Reactance coils for this service are usually not designed 
to carry the full current generated, and are therefore less expensive 
and less bulky than those placed in the generator leads. 

Where considerable power must be transmitted over these reac- 
tance coils, the amount of reactance that can be employed is limited 
by the permissible voltage drop across them. For instance, in à 
large station, during periods of light load, it will be desirable to carry 
the entire load on one or two generators and distribute from feeders 
all along the bus bar. If the running generators are at one end of the 
'bus bars and if the power distributed from the other end of the bus 
bars must pass over several sectionalising reactance coils, there may 
be, in the case of large reactances and low power factor, a considerable 
voltage drop across these reactances and a resulting difference in 
voltage between the two ends of the "bus bars. 

It is obvious from the above that the best results will be obtained 
from a judicious combination of generator reactances to protect the 
machines, and sectionalising reactances to protect the service ; and 
in laying out the ’bus-bar system for a large new power station the 
designing engineer should, therefore, consider, in addition to safety, 
simplicity and flexibility, the adaptability of the system to the m- 
stallation of sectionalising reactance coils. 


ANALYSIS OF APPLICATIONS OF REACTANCE COILS. 


For analysing the effects of reactance coils a power station of nine 
generators has been assumed. It is further assumed that these 
generators are of the same size and design and that each one has 10 
per cent. inherent reactance. Based on these assumptions, & seri 
of curves has been plotted to show the effect of variations in the size 
and location of the reactance coils. 
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In a large station, when all of the generating units are not in opera- 
tion, it is usually desirable, from the boiler-room and coal-handling 
point of view, to operate adjacent machines, and, with a few excep- 
tions that are specially noted, the curves are based on such operation. 
It is further assumed that the power is evenly distributed from the 
different sections of the "bus bars. 

Where kilovolt-ampere values are given they are based on an 
assumed rating of 25,000 k.v.a. for each generator; the curves and 
all other values are general, as far as kilovolt-ampere rating is con- 
cerned, and can be applied to generators of any rating. All reactance 
ratings, except feeder reactances, are given in the percentage reactive 
voltage drop that would occur if the rated current of one generator 
were passed through them, and for the sake of brevity the com- 
putations used in deriving the curves have been omitted. 


REACTANCE IN GENERATOR LEADS. 


Fig. 1 shows the relation between per cent. reactance in generator 
{eads and short-circuit current on the "bus bars for different assumed 
values of reactances, with one to nine generators connected to the 
*bus bars. These curves show that the first few per cent. of reactance 
-added are much more effective in reducing the short-circuit current 
than are subsequent. additions. 

With nine 25,000 k.v.a. generators in operation it will be noted 
that each generator requires 20 per cent. reactance in its leads to 
limit the current flow to 30 times the rated current. of one generator, 
or to 750,000 k.v.a. (750,000 k.v.a. has been selected as a limiting 
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"Fic. l.—RELATION BETWEEN PERCENTAGE ExTERNAL REACTANCE IN 
GENERATOR LEADS AND MAXIMUM CURRENT FLOW INTO A SHORT- 
CIRCUIT ON THE ’Bus BARS. 


value because it approaches the maximum rupturing capacity speci- 
fied by one or two of the large manufacturers for the heaviest duty 
oil switches now on the market.) 


REACTANCE IN "Bus Bars (SINGLE OR DOUBLE STRAIGHT). 


Figs. 2 and 3 show the relation between per cent. reactance in 
*bus bars and short-circuit current on the ’bus bars, assuming nine 
generators running. Each figure shows four curves: Curves (a) and 
(b) assume a fault developing in the centre of the "bus bars, while 
(c) and (4) assume a fault at the end of the 'bus bars. 

Curves (b) and (d) apply to a single straight "bus bar, while curves 

' (a) and (c) apply to a double straight "bus bar. 

. 9 covers reactance in 'bus bars between groups of three 
generators per group, whilst Fig. 3 covers reactance in ‘bus bars 
_ between each individual generator. 

With double ’bus bars there are required twice as many reactance 

unita as with single ’bus bars, but inasmuch as with the double 'bus 
bar each reactance carries but one-half the current carried by each 
reactance in the single ’bus bar, the total kilovolt-amperes required 
will be the same in either case. 

Comparing similar curves in Figs. 2 and 3, it will be seen that a 
given total per cent. in reactance has a greater choking effect, when 

«distributed between adjacent generators than when more concen. 


trated by placing between group of three generators per group, and 
that this difference increases as the amount of reactance is increased. 

Another advantage of placing reactances between adjacent 
gcnerators is that, in case of a short-circuit the full effect of the 


100 


WE 
80 Ke 
\ 
ANN 
AN 


CPI 


DIAGRAM] 1 


E 
ERRATA 
ARESA 
ES 

E 


LITTERIS 
= -He 
ee EEE E 
e | 

E 

EN 


0 
4 8 16 20 24 28 
PER CENT REACTANCE VOLTS OF EACH SET OF REACTANCE COILS 
(BASED ON NORMAL RATED CURRENT OF ONE GENERATOR) 


" Fic. 2.—STRAIGHT, SINGLE AND DovBLE, ’Bus Bars. REACTANCB 
COILS LOCATED BETWEEN GROUPS OF THREE GENERATORS PER GROUP. 


TIMES NORMAL RATED CURRENT OF ONE GENERATOR 


= 
e 


so-called “ hammer blow "' is felt by but one generator—the one on 
the same section with the short-circuit—while all other generators 
are more or less isolated from this trouble by one or more scts of 
reactance coils. 


S 


b 
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TIMES NORMAL RATED CURRENT OF ONE GENERATOR 
8 3 


l 
PER CENT REACTANCE VOLTS OF EACH SET OF REACTANCE COILS 
(Based on Normal Rated Current of one Generator). 


Fia. 3.—STRAIGHT, SINGLE AND DOUBLE, ’Bus Bars. REACTANCE 
COILS LOCATED BETWEEN ADJACENT GENERATOR CONNECTIONS. 


ReacTance IN 'Bus Bars (SINGLE og DoUuBLE Riwo). 


By tying together the ends of the 'bus bars shown in Fig. 3, and 
inserting reactance coils at the point of joining, we obtain a ring 'bus 
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bar and gain the advantages that we would get by always operating 
the middle group of generators on a straight “bus bar. Three 
important advantages are gained, viz. :— 

1, Because of the two paths to any section of the 'bus bars, the 
current-carrying capacity of the reactances can be halved, and con- 
sequently the kilovolt-ampere rating can be quartered. 

2. A given current in travelling between the two most remote 
points on the ‘bus bars passes over one-half the number of reactances 
that it would encounter in travelling from end to end of the straight 
"bus bar, and therefore the voltage drop is halved. 

3. It is possible to cut out any section of the "bus bars without in 
any way interfering with the parallel operation of the remaining 
portion of the "bus bars. 

It is obvious from an examination of the connection diagrams in 
Figs. 2 and 3 that the short-circuit currents for any point on the 
single or double-ring ‘bus bar are shown by curves (a) and (5). 

It was previously stated that with heavy sectionalising reactance 
coils in the "bus bars it is possible, under certain conditions of opera- 
tion, to get an objectionable difference in voltage along the “bus bars. 

Fig. 4 is plotted to show the maximum voltage difference and the 
maximum angular difference of voltage that will exist along the "bus 
bars with a double-ring ‘bus bar and 12 per cent. reactance between 
adjacent generator sections in each 'bus bar, with one to nine gene- 
rators running at a power factor between 1-0 and 0-8 lagging, and an 
even distribution of load along the "bus bars. It will be noted that 
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a maximum’ voltage difference of 9-9 per cent. can exist with four or 
five machines running at 0-8 power factor, and a maximum angular 
difference of 8-75 deg. can exist with the same number of machines 
running at unity power factor. 

If adjacent generator leads do not go to adjacent sections ot the 
‘bus bars, but are eross-connected in such a manner as to give 
minimum voltage difference along the "bus bars when operating 
adjacent generators, the” ‘maximum voltage difference along the ^ bus 
is materially reduced. This arrangement of generator leads has 
certain disadvantag ves, the chief of which is that some of the leads 
of the older generators have to be change d to different locations on 
the "bus bars as the station is extended and new units are added. 
Also. it is undesirable to have long longitudinal runs and several 
crossings of generator leads ; these runs should be as short and direct 
as possible. 

PROTECTION VERSUS REGULATION. 

The curves have shown that, with reactance coils permanently 
eonnected in the ‘bus bars, the larger the reactance the better the 
protection against short- circuits. On the other hand, the larger 
the reactance the worse the voltage regulation along the ‘bus bars. 
It is, therefore, evident that it would be desirable to udogt. sme 
method of shunting the reactance coils when they are not needed for 
protection, ‘The most direct way of accomplishing this would be to 
short-circuit the reactances. This introduces an oil switch for each 
set of reactance coils. 


= 
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A simple method of shun reactance coils are 
needed is by the use of a unting can ook when de ut 
bar is a ring "bus bar provided with reactances between 
generator sections, while the transfer "bus bar may n 
straight A a ring ‘bus bar, and is without reactances. 
system of connections, the middle one of de EMI por 
connected to both main and transfer ‘bus bars, while I 
generators are connected to the main "bus baronly. A simple system 
of interlocks can be provided between generator oil s tehes 
prevent more than one generator at a time from 
to the transfer "bus bar. On every "bus-bar section the oll apika 
connecting the generators to the main ‘bus nemis 
with the oil switches connecting the fecders to the transfer "bus bar, 
so that it will not be possible for the operator to shunt the reactances 
when they should be in service. 

Fig. 5 is plotted to show the maximum short-circuit currents 
obtainable on the 'bus bars with the and transfer ' bar 
operated as outlined above, with 12, ies 6 per cent. reactance: 
respectively between adjacent generator sections in the edens 
with one to nine adjacent generators running. It will be seen 
the maximum short-circuit current occurs with eight n 
service. 
reach 39-8 times the normal rated current of one 
curves show that the short-cirenit current is less with nine machines 
running than with four, five, six, seven or eight machines running, 
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Fic. 5.—Rine AND TRANSFER ’Bus-Bar SYSTEM. REACTANCE Corre 
LOCATED BETWEEN ADJACENT GENERATOR CONNECTIONS IN. me Rmo 
"Bvs Bar ONLY. 


TIMES NORMAL RATED CURRENT OF ONE GENERATOR 


The reason for this is that in the latter cases there are two parallel 
paths between some portions of the system, while with nine gene- 
rators there is but one path. “4 


COMPARISON OF SySTEMS. l . 


A table in the Paper shows the number, size and effet n the 
voltage regulation of reactances used on each of the various. | 
discussed. The ring 'bus bar with crossed generator leads 
the least reactance and gives the lowest voltage drop along 
bars. The ring and transfer 'bus bar requires 60 per 
reactance required by the ring 'bus bar with direct | 
nections, and 18J per cent. of that required for inserting in- 
generator leads. yi 

Under normal conditions of operation at 0-8 lagging power: 
with any number of adjacent generators running, and load e "y 
distributed from the different *bus-bar sections, there is no differente 
of potential along the 'bus bars when the reactances erry 
generator leads only; 4:2 per cent. maximum difference when Ul 
ring "bus bar is used and the generator leads are crossed ; 5 pet 
maximum difference when the ring and transfer "bus bar is 
the generator leads are direct. 

The two systems which have shown the most economical app 
tion of reactances to limit the flow of Shot DM "urT qs tthe 
same time have given the lowest voltage drop; a e "b T | 
under the conditions stated, have been the ring “bus bar with: 
generator leads crossed and the ring and 1 vis «le a 
therefore, appear that à combination of t vC 
generators 1, 2, 3, 4, 5, 6, &c., are connected t 
9, 2, &c., would give still better results, aes 
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ever, that not only would a greater total per cent. reactance be 
required, but elso that the voltage difference along the 'bus bars for 
the assumed conditions is not improved by this connection. This 
system need not, therefore, be further considered. 


FEEDER REACTANCES, 

As epithe cud short-cireuits are more commonly experienced on 
feeders outside the power station than on the “bus bars inside the 
power station, en additional protection to service and apparatus is 
forded by placing reactance coils in the cirenit of each feeder 
connected to the “bus bars. 

As has been previously shown, reactanee in the “bus bars tends 
to confine the effect of short-circuits to the section of “bus bar on 
which they occur. By placing reactance coils in the feeders we 
place en additional barrier between the source of trouble on the 
feeder end the section of "bus bars to which this feeder is connected. 

This point is, perhaps, best illustrated by considering the case of a 
short-circuit on 2 feeder just ontside the power station and deter- 
mining the efect of this short-circuit on various sections of the ‘bus 
hars both with and without feeder reactances. Assuming nine 
25,000 k.v.a. generators in service on the ring and transfer bus-bar 
system (which with nine generators hecomes a pure ring connection), 
12 per cent. reactance between each generator and a short-circuit 
on any feeder, the addition of a 3 per cent. feeder reactance reduces 
the short-circuit current into a feeder from 20-8 to 5:05 times the 
normal rated current of one generator— i.e., to less than one-quarter 
of its former value. The current flowing from each generator and 
in every part of the “bus bars is also reduced to one-fourth of its 
former value, Also, owing to the relatively small amount of current 
Howing into the feeder short-circuit, and the relatively small amount 
of this current which flows from “bus-bar sections adjacent to the 
fault, the disturbance in voltage on the system will be local only. 
On the section of the “bus bars to which the faulty feeder is con- 
nected the drop in voltage will be only about 25 per cent. At 0-8 
power factor, 5,000 k.v.a. flowing over 3 per cent. reactance will give 
à voltage drop of approximately 1-9 per cent, 


GENERAL COMMENTS. 

The question naturally arises, what effect will a voltage difference 
along the "bus bars have on the service of the system ? 

On a power system, the feeders of which go direct to light and 
power distributing transformers, it is desirable that the voltage on 
the ‘bus bars be as nearly constant as possible. When the voltage 
drop between the ‘bus bars and the centre of distribution is large, 
it is usually taken care of by placing feeder regulators in the feeder 
circuit at the power station end and boosting the voltage of the feeder 
hy an ? mount equal to the drop. This system of distribution is not 
adapted to handling economically the output of very large power 
systems, and therefore does not cell for the extensive application of 
rcectence coils, 

On power systems such as exist in most large American cities it is 
eustomary first to transmit the power, at voltages ranging from 
6,6500 to 22,000 volts, to sub-stations conveniently located, transform 
to a lower voltage at the sub-stations, and then distribute. Because 
of the greater distances of transmission, and the double transforma- 
tion between the power station and the customers’ premises, feeder 
regulators are practicelly necessary on the distribution feeders 
leaving the sub-stetions. Any difference in voltage on the "bus bars 
will be equalised by these regulators before the power is delivered to 
the customers’ premises, 

In this country (U.S.A.) the feeders between the largest power 
Stations and sub-stations are usvally operated as radial feeders— 
that is, are not tied together at the sub-station end. This condition 
of operation is assumed in this Paper. If feeders were paralleled at 
the sub-stetions there would be two tendencies: (1) A tendency to 
shunt the “bus-bar section reactances ; and (2) a tendency for a 
feeder from the section of the ‘bus bars having the higher voltage to 
carry more current than a feeder connected to a section of lower 
Voltege. A discussion of these interesting features is, however, 
beyond the scope of this Paper. 
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CORRESPONDENCE. 


——,9——- 
“WIRELESS AS CONNECTED WITH AERONAUTICS.” 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: I take this opportunity of adding to the abstract of 
my lecture published in the August 21st number of Tir 
ELECTRICIAN, Wherein it is stated that experiments were made 
with an aerófan used to drive a generator which was installed 
on board 'a Curtiss military hydyoplane. These experiments 
were carricd out by Mr. E. J. Simon, well known as @ wireless 
engineer, and Mr. L. J. Lash, an aeronautical engineer. The 
ł kw. generator was suspended below the antenna seat, as 
shown in the photograph, and was driven by an aerofan, 20 in. 
in diameter. The reel carryme 400 ft. of antenna wire 15 seen 
at the extreme left. A hot-wire meter is seen at the foot 


ARRANGEMENT OF WIRELESS EQUIPMENT. 


control and resonance 1s obtamed by varving the leneth of 
antenna wire used. The lamps near the antenna wire were 
often lighted by the generator to determine the maximum 
power developed by the aerofan at various flying speeds,—I 
am, &oe., i 


New York, Sept. 3. W. DURILIFR. 


THE WAR ON GERMAN TRADE FROM THE WORKERS 
POINT OF VIEW. i 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : We, the undersigned, being representatives of organised 
workers employed by Messrs. Siemens Bros. Dynamo Works 
(Ltd.), Stafford, desire to call public attention, through the 
columns of your esteemed paper, to a few facts concerning this 
company, which has lately been subject to malicious attacks 
from various sources, the same tending to damage the future 
trade of this old-established firm, founded about the year 
1847 a.D. by Sir William Siemens, who was the pioneer of a new 
industry which has since reached large dimensions. | 

At the outbreak of the present hostilities many of our fellow 
British workers were called up for service, and the dependants 
of these men are being supported by the firm in such manner 
that the fear of want has been dispelled ; in many cases tliis 
help amounts to full wages allowance. This action on the part 
of the firm has lifted a deal of responsibility off the shoulders 
of the local Distress Committee. | 

The works have been kept on full time up to the present, in 
spite of many difficulties, and the management are dong their 
utmost to continue these acceptable conditions, while some 
British firms, in the face of the same Ineonventenees, have 
placed their men on short time 
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Great encouragement has been given to the young men to 
enlist in the new army, and some hundreds have responded. 
All men who are serving King and country are having their 
situations kept open for them until the welcome time arrives 
when peace has once more been established throughout Europe, 
when every man will have the opportunity of returning to his 
work. 

The feelings of these men could be better imagined than 
described if on their return, after enduring the privations of 
warfare, they found the gate of their old firm closed as the 
outcome of prejudice born of British patriotism. 

The foregoing points show that Messrs. Siemens, although 
bearing a German name, have displayed more patriotism 
towards England than many firms who claim to be absolutely 
British. We also wish to state that in normal times about 
2,000 workpeople are employed at these Stafford works, out of 
which approximately 4 per cent. are foreigners, comprising 
Germans who have grown grey in the service of the firm, others 
born in England, and a good number of other nationalities not 
alien enemies. 

It has also been stated in reference to Siemens that Germany 
benefits to the extent of £35,000 annually in profits without 
any corresponding advantage to this country ; seeing that the 
company pay quite £100,000 per annum in wages at their 
Stafford works alone, is not this a decided counter availing 
advantage? Of course, Mr. Editor, we fully realise. that 
during the period of this national crisis, when everything which 
is German in character is apt to rouse the wrath of Britishers, 
people are inclined to let their indignation gain the mastery 
over their powers of reason. 

In conclusion, we would urge all Corporations and other 
public bodies to consider these facts before letting prejudice 
interfere with the welfare of the British workers.—We are, &c., 

F. Lees, Scientific Instrument Makers’ Society. 


L. Cooper, Brass Workers’ 4 
H. H. Wickens, Ironfounders’ s 
E. WarnwrieHnT, Sheet Metal Workers’ " 
A. Spiers, United Patternmakers' * 
R. PATTERSON, United Machine Workers’ ,, 
.. F. J. GIBSON, Core Makers’ - 
" <A, SOUTHALL, Amalgamated Toolmakers’. ,, ! 


: A. FRENZEL, Amalgamated Engineers’ a 
. ^ TT. Woop, Steam Engine Makers’ ne 4 
H. LovarT (president), United Patternmakers’ Society. 
F. PARTRIDGE (hon. sec.), Amalgamated Engineers’ Society. 
Stafford, Sept. 21. 


em “THE STATE OF WAR.” _ BS 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I am directed by my Council to transmit to you the 
accompanying copy of a circular letter, dated to-day, which 
has been sent to the members of this Association. This 

| circular is marked “ Confidential," but, having regard to the 
publicity given by the technical Press to the contents of a 
previous circular to members, dated the 5th mst., my Council 
will pis obliged by your giving publicity to the present one.— I 
am, &c., 


London, Sept. 18. D. N. DuxLor, Secretary. 


The State of War.—Since the Resolutions proposed by the Council on 
the 4th inst. were cireulated to members for consideration, the Govern- 
ment has issued a further Proclamation dated September 9 making 
somewhat clearer the legal position relative to ‘ Trading with the 
Enemy, and an Act of Parliament has been passed in support of it 

= _ The Proclamation states that in the case of incorporated bodies eii my 
character attaches only to those incorporated in an enemy country E 

Without attempting to define the legal etfect of the Proclamatic 
the Act of Parliament, the Council, in view of the foreo | m of 
representations made to them, desires to state that the practical RI Her E i 
between Companies which largely manufacture here, and tl i " i ich 
are merely branches (whether incorporated in Great Britai pean 
concerns domiciled in an enemy country, justify the Council in ea ify - 
in favour of the former Companies, the proposed Resolution m mud 
give effect to the dominant feeling of members that this a 


should govern their patriotic business policy.— Your obedient se t 
. p a £ ervan » 


D. N. DvNLor, Secretary. 
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WHO'S WHO? 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: The Corona Lamp Works are making distribution of a 
circular purporting to give information as to " Who's Who in 
the Lamp Industry,” evidently with the intention of suggesting 
that practically every lamp firm, except their own, is a foreign 
firm. To further this idea they give the names of directors of 
various firms, always being very careful to give only the 
foreign-sounding names, and in certain instances going to the 
length of altering the spelling to suggest German nationality. 
Their spirit of fairness, however, leads them totally to ignore 
the names of all directors, &c., who are obviously British. 

Doubtless they hope to infer by this circular that they them. 
selves manufacture their lamps in Great Britain. Their action 
is strange in view of the fact that in May last a judgment was 
obtained against them regarding large quantities of lamps im- 
ported by them from the Continent. Peculiarly, they do net, 
in the circular, make any reference to this fact, which I er- 
tainly think could not be ignored in a letter purporting to be 
giving advice and information to electric lamp purchasers.— 
] am, &c., 

London, Sept. 22. 


ee 
MECHANICAL STRAINS IN A.C, CONDUCTORS.’ 


In planning the distributing system for the Interborough Rapid 
Transit Company's new 30,000 kw. turbines (in the U.S.A.) it Was 
found that the currents under short-circuit conditions and with the 
proposed arrangement of electrical equipment would momentarily 
run up to 60,000 amperes. Electrically this presented difficulties 
which were by no means insurmountable, but it was found at the 
same time that the repulsive action between the conductors of the 
two phases across which the short-circuit was assumed to exist would 
be of extraordinary intensity. ` Approximately speaking. the force 
amounted to-1 ton per linear foot of cable, thus producing à ye 
astounding disruptive effect. As a matter of fact, it was soon à f r- 
wards discovered that the helical paper wrapping of the prop® i 
cables possessed an unsuspected strength which was sufficient 9 
withstand the strain and in consequence the difficulty thus climi: 
nated itself. Nevertheless, the incident points clearly to the fart 
el alternating-current eor 
ductors must always receive serious consideration in e i 
somewhat similar case was discovered on the single-phase cars © ] i 
New York, Westchester & Boston Railway on which the i on 
former taps originally ran unsupported for about 2 ft. s dae 
proup. With these cables the insulation was continuas KT 
down and the cables were short-circuited on the car Hus alle 
them until they were heavily roped in place, the poe aad 
solely to repulsive action which caused one of each pair to HY VI 
like a shot from a gun whenever current was turned acme "T 

The phenomenon displayed in both of these cases has nsi 
to the front more or less within the last two years Seen i 
fluence in transformer design, yet the incidents naturally Yay i 
question whether it is generally borne in mind in ions runi. 0 
low-voltage alternating-current circuits, in car Bud n | 
sub-stations, especially where the conductors arc sus different 
high-voltage lines the necessity for wide reparatio n n of the 
phase wires to prevent arcing obviates serious dies Petite the 
repulsive effect, which acts inversely a3 the oo n pesi 
conductors, but where the cables are set close oM he inter- 
separated only by a small thickness of insulating m? : : "ae Tal 
mittent mechanical stresses may easily be sufficient t ien porn 
deterioration of both insulation and copper even he opportuni 
current. Under short-circuit conditions, of course, : P the mean 
for destruction becomes enormous, and it can be p a 053 
repulsive force in pounds per linear sa : 
times the square of the current in amperes, divi : he force varie? 4 
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foot of cable * 


. E NE ce t 

the distance between cables in inches; and er ay be normi i 

the square of the current, even, the surges whic * broken | 
suit is made Or 


expected whenever an alternating eir: Sonic 
likely to subject adjoining cables to serious i 1l 

On single-phase cars or locomotives the ac i 
low and the currents are proportionately high. 
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mechanical reasons, and in others th 
prevented on account of heating. 


* From the “ Electric Railway Joumal. 
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depend upon their own qualities of mechanical strength to avoid 
damage. If they are stretched tightly, the lack of the equivalent 
of sag in an overhead wire naturally causes the tensile strain at the 
ends to be multiplied many times, and if they are hung loosely 
between supports, the opportunity for mechanical damage to the 
insulation by vibration and by striking adjacent objects is vastly 
increased. However, one sure method of avoiding difficulty is by 
separating the cables and supporting them firmly in their relative 
positions, a distance of 12 in. being sufficient on the normal types of 
equipment to reduce the repulsive force, even on a dead short-circuit, 
to a point where its effects are easily controlled. On a single- 
phase locomotive, for example, taking a normal accelerating current 
of, say, 8,000 amperes at the motors, the repulsive force between two 
cables, even if they carried the entire current, would then average 
only 5:3 Ib. per linear foot, varying between 0 lb. and 10-6 Ib. with 
each half-cycle, and this pressure would hardly be sufficient to set up 
abrasion of the insulation against the cable supports, provided they 
were set reasonably close together. 


a ge TRADING WITH THE ENEMY. 


Royal Assent has been given to the * Trading with the Enemy Act, 
1914." The Act fixes the penalties for trading with the enemy at 12 
months’ imprisonment, or a fine not exceeding £500 (or both) on con- 
viction under the Summary Jurisdiction Acts; or penal servitude 
not exceeding seven or less than three vears, or to imprisonment not 
exceeding two years, or to a fine (or both penal servitude or imprison- 
ment and fine) on conviction on indictment. For the purposes of 
the Act a person shall be deemed to have traded with the enemy if he 
has entered into any transaction or done any act which was, at the 
time of such transaction or act, prohibited by or under any pro- 
clamation issued by His Majesty dealing with trading with the enemy 
for the time being in foree, or which at common law or bv statute 
constitutes an offence of trading with the enemy. 

A new Royal Proclamation dated September 9 has been issued 
in substitution for that of August 5 and lays down that 

The expression ‘‘ enemy country " means the territories of the German 
Empire and of the Dual Monarchy of Austria-Hungary, together with all 
the colonies and dependencies thereof. . 

The expression ‘‘ enemy " means any person or body of persons of 
whatever nationality resident or carrying on business in the enemy 
country, but does not include persons of enemy nationality who are neither 
resident nor carrying on business in the enemy country. In the case of 
incorporated bodies, enemy character attaches only to those incorporated 
in an enemy country. m | ; 

The expression '' outbreak of war " means 11 p.m. on Aug. 4, 1914, in 
relation to the German Empire, its colonies and dependencies, and mid- 


night on Aug. 12, 1914, in relation to Austria- Hungary, its colonies and 


dependencies. 

From and after the date of this Proclamation the following prohibitions 
shall have effect (save so far as licences may be issued as hereinafter pro- 
vided), and We do hereby accordingly warn all persons resident, carrying 
on business or being in Our Dominions :— 

l. Not to pay any sum of money to or for the benefit of an enemy. 

2. Not to compromise or give security for the payment of any debt or 
other sum of money with or for the benefit of an enemy. 

3. Not to act on behalf of an enemy in drawing, accepting, paying. 
presenting for acceptance or payment, negotiating or otherwise dealing 
with any negotiable instrument. 

4. Not to accept, pay, or otherwise deal with any negotiable instrument 
Which is held by or on behalf of an enemy, provided that this prohibition 
shall not be deemed to be infringed by any person who has no reasonable 
ground for believing that the instrument is held by or on behalf of an 
enemy. | 

5. Not to enter into any new transaction, or complete any transaction 
already entered into with an enemy in any stocks, shares or other securities. 

6. Not to make or enter into any new marine, life, fire or other policy 
or contract of insurance with or for the benefit of an enemy ; nor to 
accept or give effect to any insurance of any risk arising under any policy 
or contract of insurance (including re-insurance) made or entered into 
with or for the benefit of an enemy before the outbreak of war. 

.T. Not directly or indirectly to supply to or for the use or benefit of, 
or obtain from, an enemy country or an enemy, any goods, wares or 
merchandise, nor directly or indirectly to supply to or for the use or 
benefit of. or obtain from any person any goods, wares or merchandise, 
for or by way of transmission to or from an enemy country or an enemy, 
nor directly or indirectly to trade in or carry any goods, waves or mer- 
chandise destined for or coming from an enemy country or an enemy. ` 

8. Not to permit any British ship to leave for, enter or communicate 
with, any port or place in an enemy country. 

9. Not to enter into any commercial, financial or other contract or 


obligation with or for the benefit of an enemy. 


10. Not to enter into any transactions with an enemy if and when they 
&re prohibited by an Order of Council made and published on the recom- 
mendation of a Secretary of State, even though they would otherwise be 
permitted by law or by this or any other Proclamation. 


And We do hereby further watn all persons that whoever in contra- 
vention of the law shall commit, aid, or abet any of the aforesaid acts is 
guilty of a crime and will be liable to punishment and penalties accord- 
ingly. ; 

Provided always that where an enemy has a branch locally situated in 
British, allied, or neutral territory, not being neutral territory in Europe, 
transactions by or with such branch shall not be treated a« transactions 
by or with an enemy. 

Nothing in this Proclamation shall be deemed to prohibit payments 
by or on account of enemies to persons resident, carrying on business or 
being in Our Dominions, if such payments arise out of transactions entered 
into before the outbreak of war or otherwise permitted. 

Nothing in this Proclamation shall be taken to prohibit anything which 
shall be expressly permitted by Our licence, or by the licence given on 
Our behalf by a Secretary of State, or the Board of Trade, whether such 
licences be especially granted to individuals or be announced as applying 
to classes of persons. 

D Ó—————————————A—— 


EDUCATIONAL NOTES. 


- 


University of London, King's College.—At this college complete 
courses of study, extending over either three or four years, are 
arranged in civil, mechanical and clectrical engineering for the engi- 
neering degrees of the University of London and the diploma and 
certificate of the college. "The new session begins on Sept. 30. 

The four years’ course provides opportunities for practical training in 
works. Considerable additions have lately been made to the engineering 
department, and there are five well-equipped engineering laboratories, 
An advertisement contains a list of names of the heads of departments. 
Special courses of advanced lectures have been arranged on advanced 
railway engineering; modern explosion engines used in automobile and 
air-craft; electrical engineering, with reference to its commercial aspect; 
the design of aeroplanes; central station practice in its relation to 
legislative enactments; irrigation; and factory administration and 
accounts. Full information from the Dean or the Secretary, King's 
College, Strand, London, W.C. 

University of Bristol..-A Proctor Baker Scholarship, tenable in 
the Faculty of Engineering, has been awarded by the Society of 
Merchant Venturer to Mr. Donald Alex. Gough. | 

Merchant Venturers' scholarships, also tenable in the Faculty of 
Engineering, have been awarded to Eric Stratton Britton (Merchant 
Venturers’ Secondary School, Bristol), Edward Allen Cockett (Marling 
School, Stroud) and Howard Charles Collis (Bristol Grammar School). 

The Merchant Venturers’ Technical College have decided to offer to 
engineering students of Belgian Universities or of the University of Lille, 
who are unable to serve and who are at present in England, free places 
in the faculty of engineering of the University which is provided and 
maintained in their College. ; E 

In the supplementary intermediate examination for the degree of B.Sc. 
in enginecring the following passed: Frank H. Bullock, Henry. H. 
Stewart, Ambale Viswanath. In the supplementary intermediate 
examination for the certificate in engineering Clive W. Taunton passed. 

University of Edinburgh.— The next Session opens on October 13th. 
There are complete courses in civil, mechanical and electrical engi- 
neering, qualifying for the degree of B.Sc. in Engineering, and extend- 
ing over three years. Particulara of the entrance examination, 
scholarships, fees, &c., from the Matriculation Office. 


Armstrong College, University of Durham.—At this College there 
are full courses of instruction in mechanical, marine, civil and elec- 
trical engineering. naval architecture, mining, metallurgy, pure 
Science, arta and commerce, &c. "There are good facilities for ex- 
perimental and research work. "The new session will commence on 
Monday next. Full particulars may be obtained from the secretary, 
Mr. F. H. Pruen, M.A., Armstrong College, Newcastle-on-T yne. 


Royal College of Science for Ireland.— The Engineering Faculty of 
this College provides a course extending over four years (or in special 
circumstances three years) designed for students who wish to become 
engineers. Special emphasis is laid on mechanical and electrical 
work. The College has recently been equipped with modern work- 
shops and laborator.es, and there are several valuable scholarships. 
Particulars from the Registrar, Royal College of Science, Upper 
Merrion-street, Dublin. 


Manchester School of Technology.—The session 1914-15 will open ` 
on October 6th. The courses in mechanical, electrical and sanitary 
engineering, the chemical and textile industries, &c., lead to the 
Manchester University degree in the faculty of technology. Prof. 
Miles Walker is head of the electrical engineering department of 
the school. Electrical engineering as a profession still offers, not- 
withstanding the large number of graduates turned out by engineer- 
ing colleges, excellent openings to young men who have the right kind 
of ability and training. 

On the practical side the manufacturer values an apprentice who can 
take his place at once on “ dynamo test " and earn money without making 
mistakes about '' the constant of the instrument.” On the theoretical 
side, he values the young designer who not only can apply his mathematics 
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to the problem in hand and get a correct result, but who has a knowledgo 
of shop processes and costs and the importance of standardization. The - 
Manchester School of Technology is well qualified to turn out the right | 
kind of men; it is situated in the heart of the manufacturing district, and 
. in close touch with the electrical firms of its neighbourhood. Members 
of the staff of these firms take part in the teaching, lectures being given ` 
in such general subjects as “ Works Management,” à Costing,” &c., or in 
more specialised subjects such as “ The Calculation of Electric Winding 
Engines," “ Switchgear,” &c. During the summer months these firms - 
take the students for a vacation course, and are enabled to judge of their . 
quality before they enrol them for a two years’ apprenticeship course | 
after the conclusion of their college work. l 
Northampton Polytechnic Institute, St. John-street, London, E.C.— 
In the Engineering Day College at this Institute full-day courses in 
the theory and practice of civil, mechanical and electrical engineering : 
will commence on Monday next. 
Tho civil and mechanical engineering courses include specialisation in ‘ 
automobile and aeronautical engineering and those in electrical engineer- 
ing include specialisation in radiotelegraphy The courses, which extend 
over four years and include periods in workshops, prepare for the degree | 
of B.Sc. in Engineering of the University of London. Full and part : 
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time courses in technical optics are also given in specially equipped : 


laboratories ard lecture rooms. Particulars as to fecs, &c., can be 


obtaincd at the Institute. 


During the past year the equipment of the various departments has : 
Amongst the more important items : 


been extended in many directions. 
in the mechanical engineering department may be mentioned a com- | 


plete two-stage air compressor plant, designed for experimental work in . 


engineering problems in connection with the compression of air, and also 


providing a supply of pressure air for pneumatic tools, &c. The equip- - 


ment for aeronautical engineering and for testing materials under 
repetition stresses has been extended, and in the engineering workshop 
some important tools have been added. In the electrical enginecring 
department the equipment of precision testing instruments has been 
extended and numerous additions have been made to the equipment in all 
the laboratories. In all departments a fair amount was spent on exten- 
sions during the session 1913-14. 

The classes of the evening courses started on Monday, the 21st inst., 
and enrolments for the latter commenced on the 14th inst. Full details 
of the syllabuses and the equipment are given in the “ Announcements," 


| Borough Polytechnic Institute.—The 1914-15 session commences 
on Sept. 21. The head of the department of electrotechnics is Dr. 
John Henderson, D.Se., F.R.S.E., and the courses of instruction 
extend over four years. There are good facilities for practical work 
and there are special classes in electric wiremen’s work and in clec- 
trical construction and workshop drawing. Particulars may be 
obtained from the principal, Mr. C. T. Millis. 


Bradford Technical College.—At this college there are complete 
courses of instruction in civil, mechanical and electrial engineering 
and power production and transmission. There are well-equipped 
laboratories and workshops, and good facilities are afforded for 
practical work. There are also full courses in all branches of the 


textile industries, including dyeing. Terms commence September, 
January and April. 


L.C.C. Trade Scholarships.—London County Council provide 
courses of instruction at day trade classes for boys who intend to 
enter skilled trades with a view to becoming skilled workers, foremen 
ur DARUM and they offer about 231 scholarships tenable at their 
8ceDnools. 


The following scholarships have been allocated to the engineering and 
allied trades : à 

L.C.C. Hackney Institute, 25 at the School of Navigation, Poplar, and 
12 at the Woolwich Polytechnic. The scholarships are tenable for two 
years, and are for boys less than 16 and not less than 14 years of age on 
March 31, 1915. The next school year will commence in April, 1915. 
Forms of application may be obtained from the Education Offices, 


LECC. Education Offtces, Victoria Embankment, W.C., and must he 
returned by Oct. 17. 


PATENT RECORD. 


e 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 


specially compiled by MES 
TO and 72, Chanter) His ey otal ta na ErLis & Pryor, Chartered Patent Agents, 


Whenever the date applied for differs 


at the Patent Opice ( from the date on which the application was lodged 


he former is given in brackets after the title. 
1913 SPECIFICATIONS 
19.919 Prentice & STARiE. Trainor likesi i i 
= iE. ir esignalling and contr 7 
15219 c. EE ee or like signalling and o ae 
: ; arty line telephone, teiepgra | i 26 8' 
us DEREN E'ectric ae dS Dachiabh, OF signalling systems, (26,8:12.) 
E ITCHELL. Indicator and combined indicator indi 
t ic ed indicator and indica S 
19,€69 TANTON & AvuArD. Electrolytic recovery of AE en i 
o appeoratus tere rom their solutions and 
. ESTERN Evectric Co. (Woodwar i i 
E LS Producing mechanism. ares i Westen Electric Co) Electric 
9 McQvire, Sound-reproducing machines of the disc type 
Y C] 


10 at the L.C.C. Paddington Technical Institute, 20 at the - 


SEPTEMBER 25, 1914. 


21.894 FvigR & Hopper. Automatic warnine for locomotives, guards’ 

23,137 THoMPSON. Automatic telegraph transmitters, Guards’ vans and the like 

24,781 AsHTON. Apparatus for stopping trains independently of driver when the section 
is occupied. SES 

25,795 cu CRosBEE & Rosers. Electrically-operated diaphragm horns and the 


ike. 

26.36? Ayrton. Holders for etectrodes of electric arcs. 

28,198 Barnett. Means for use in supporting the sliding liehts of carrisze windows at 
any required heights.’ ` ` : 

29.070 Perry & CREDENDA Ccncuits Co. Electrically heated utensils. 

29,165 Van KeSTEPEN. Telephone transmission systems wherein iendorcing repesters 
are employed. (19 12/12): » 

29.495 Stave. Globes for electric arc lamps. (23.12 12.) 


1914 SPECIFICATIONS. 
767 GRAHAM & SANFTLEBEN. Telephone systems. 

1.062 SVENSKA ACKUMULATOR ÁKTIEBOLAGET JUNGNER. Process for manufactura? 
a mass of higher oxygen compounds of nickel for use in the positive cle tede 
of alkaline accumulators. (16/1/;13.) 

1.252 Mackay. Electric incandescent lamps. (8,9/13.) 

2.118 Pate & Woop. Electric griller or toaster. 

2.624 FRATELLI Marzici G. B. (Firm of). Microphones for use with strong currents, 

An improved microphone for telephone transmitters consisting of a lever which 
swings at one end between th? poles of an electromagnet. while the other end acts upon 
a mass of carbon in powder, erain or pieces which slides in a chute. ard the fall ot 
which is regulated by the vibrations of the said lever. 

2.924 O'KEENAN. System of synchronising electric clocks. (5/2/13. Patent of addi- 
tion not granted.) 

4014 Murrartv. Production of electrotype matrices. 

10.061 QugNEAU. Electric furnaces. 

12.641 Storer. Dynamo-olectric machines. .(22/5/13.) - 

A dynamo electric machine havine twin armatures arranged in a hollow rectinmlir 
field frame with inwardly projectinz main poles provided with field windings £o à: to 
form a sinzle magnetic circrit passing through both armatures with a ;inzle inter 
and commutation field coil for each armature. 


APPLICATIONS FOR PATENTS 


Note.—The undermentioned Applications (except those marked t) are not open v 
public inspection until after acceptance of Complete Specifications. Those marked * art 
open to inspection 12 months after the date attached to them, if they have not been published 

previously in the ordinary course. Names within parenthesis are those of communicators 
of inventions. When complete Specification accompanies application an asterisk ts affixed, 


Aucust 22, 1914. 
18.961 CowrEg-CotEs. Electro-deposition of lead. 
18.962 CowPrER-CorEs. Electro-deposition of iron. " . 
18.966 Cowper-Cotes. Electrolytes for the electro-deposition of zinc. 
18,971 B.T.-H. Co. (G.E. Co., U.S.) Electric distribution systems. 


August 24, 1914. 
18.991 Perry. Electric cooking apparatus. ; 
19.005 HEALEY & HEALEY. Electrically-operated tramway points. m 
19.013 HAMMOND, jun. Systems of teledynamic control. (8;9.13. U.S.) 
19,017 Leitner. Electric starters for motor-car engines and the like. 


August 25, 1914. : 
19.045 Bruce, jun., & UNITED TELEGRAPH & CABLE Co. Telezraphy." 
19.054 RoBERTS. Receiver for wireless systems. (25.8.13. Australia)” — 
19,057 B.T.-H. Co. (G.E. Co., U.S.) Speed-controlling devices for electric motors. 


August 26, 1914. 
19.078 Perry. Electric cooking apparatus.* 
19.095 Burt & Boppam. Searchlight apparatus. 


August 27,1914. — 
19.121 Perry. Electrical continuity of electrical conduits and other tubes. 
19.122 Worsnop. Electric switchboards. zs tals. 
19,150 Cowrer-CoLes. Anode supports for use in the electro-deposition of meta 


August 28, 1914. 
19.184 Woopnouse. Electric mains and the like. 
19.191 Sr. HELENS CABLE & RUBBER Co. & WHITE. 
19,192 WHITE & St. HELENS CABLE & RUBBER C^. 
cables. (Addition to 22.198/13.)* . PE 
19,197 BLUEMEL & BLUEMEL Bros. (LTD.) Boxes or containers for electric tat??? 
19,198 James. Electromagnetic brake system for feed-reels and the like. 


August 29, 1914. — , ——— 
(Morkrum Co., U.S.) Mechanism for printing-teleeraph iy. fems. 
Electromagnetic track brake.* 


August 31, 1914. 
19.255 Perry. Electric fluid heaters. — , Tom 
19,257 LoNoMORE & MASEFIELD. Electric conduit fitting. | — oe 
19,261 CHESHIRE. Apparatus for use in transmitting telegraphic mesages 
September 1, 1914, 
19.290 NvBoRo. Solenoid switches. 
19.300 GARDNER. Electrical railway signalling. : 
19,312 ScuwERIN. Anode for electric osmotic processes. 
19,313 SCHWERIN. Magnetic separation of ores.* 
19.319 TYLER & Beere. Electric connections and the like. — 
19.324 CowrER-CorEs. Process for the electro-deposition of ne ; an and the like: 
19,325 CowPER-CorEs. Process for the removal of tin from tinn iron 
September 2. 1914, 
Electrical connections. 
September 3. 1914. 
19.388 LocuHEAD. Signalling devices for use in mines. — , —. 
19,394 CLARK. Manufacture of depolarizing melee ar use in pri 
ptember 4, ; ; 
Electro dynamic brake system for rena the like. 
inc oscillating currents of high frequen? ai ines 
En arain and signalling devices for use In coal m! 


(28; 10/13. Australia." 


Lamp holder. E 
Wall junction-boxe: for elect 


19.237 MARKS. 
19,238 STORJOHANN. 


19,344 Lucas & EDWARDS. 


"es 
bs ice 


mary galvanic 


19.425 JAMES. 
19.433 COHEN. 
19,438 JacksoN & STALEY. 
the like. 
19,441 DoucLas & Horcson. Electric staff exchangers. 
19,443 DUCKETT. Electric lighting systems. , . 
19,446 B.T.-h.Co. (G.E. Co.,U.S) Protective devices. 
September 5, 1914. ; dver! 
19,480 BUTLER. Electrical-operated slide-pro;ecting machine for a 
purposes. aah " 
19,483 Jupp & EASTERN TELEGRAPH Co. Electric teiegrap i ting conduc 
19,484 Goon & WoopHOUSE. Devices for supporting and insula ae <n 
19,492 ALLGEMEINE ELEKTRICITATS-GES. Internal-combustion eng 
driven charging pump. (6/9/13, Germany.) 
September 7, 1914. 
19 506 WirtsoN. Electric condensers. 
19,517 LYNCH, WOCHNBR & SAUERMANN. Magnet chargers.” 
September 8, 1914.. y, tramears. ^ 
: OLForD. Running indicator for railway rolling stock, rane: 
oad E like pa also for steamers and other vescels. 


19,538 SCHNEIDER & STOLZ. Electrophones.* ainint 
19,556 MANLEY & Sanny. Connections suitable for conduits con:3in 


ductors. 


19.587 B.T.-H. Co. 


and 


ising and €t 


è 
tors. 
wectical” 


mni et 
erectile 207 


September 9, 1914., Led 
(G.E. Co., US) Ele-tric circuit interrunting means T 
5 T. Elezt:ic switches. | . a amaa 
19:601 209 ten Electrical switches or circuit-breakers. (D:¥! 
on 23,247/13, 14/4/14.)* 
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FINANCING THE ELECTRIC VEHICLE. 


It is now come 18 months since definite steps were taken 
to revive the electric battery vehicle industry in this 


country. 


A certain number of manufacturers have started 


in business ard have awakened the interest of the central 
station enginccr in the electric vehicle as a practical means 


of increasing his revenue and improving the load conditions 


under which he gives a public electricity supply. Through 


the agency and enterprise of the more progressive muni- 


cipal station cngincers, an organisation has been formed, 
which is made up of representatives of municipal and com- 
pany electric service, of electric vehicle manufacturers, and 
of makers of storage batteries for traction purposes. The 
interests of the commercial motor users have also been 
provided for, and a representative of the powerful associa- 
tion which has their well-being in hand has been includea. 
This aggregation, known as the Electric Vehicle Committec, 
has bezn in existence for many months past, and has been 
steadily grappling with certain problems which must 
ultimately confront the electric vehicle business in the early 


stages of its re-establishment in this country. 


It is ap- 


parent from recent reports of this body that funds will be 


required to carry on the work. Although the municipal 


central station engineers have accomplished a great deal in 
the formation of this Committce, it would be indiscreet to 
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suppose that the obligations of electricity supply, both 
municipal and company, to the electric vehicle industry 
terminatcd at this point. We have on several occasions 
called attention to one of the most important facts in regard 
to the development of the electric battery vehicle, and that 
is that the manufacturer, who has effected the sale of a 
vehicle, can make only one profit out of the transaction. 
For the balance of its practical life the vehicle is a source of 
profit to the central station engineer, who, incidentally, 
may have done nothing whatever to persuade the pur- 
chaser of it into acquiring so efficient and economical a 
medium of transport. It seems to us that it is still neces- 
sary to lay strcss upon this important fact. While we our- 
selves arc ultra-enthusiastic regarding the future of the 
electric vehicle, because we are brought closely into contact 
with those who are pioneering its rejuvenation in this 
country, we repeatedly hear of central station men who 
speak disparagingly of its future, and are regretfully com- 
pelled to listen to complaints of central station undertakings 
which afford anything but a welcome to a vehicle which 
draws up at its door for a boost or a night charge. | 

We realise that complaints of this character must crop 
up, but it must be understood that in the present stage of 
the re-development of the electric battery vehicle in this 
country inadvertent attention to the requirements of the 
battery vehicle user, no matter who he may be, must be 
generally damaging to the movement as a whole. The fact 
that the Electric Vehicle Committee has been formed, and 
that, in due course, it will itself deal generally with all 
problems of an important character which will confront 
this new industry, does not necessarily relieve every class 
of central station engineer from responsibility in attending 
to the requirements of any electric vehicle which may 
call upon him for a charge. It is the business of the 
engincer in charge of a supply undertaking to realise that 
the electric battery vehicle of the commercial type is now 
operating in the metropolis and certain provincial towns. 
In London especially the user of that vehicle may find it 
necessary to apply to the staff ot the central or sub-station 
for a charge without giving notice of any kind. Making 
every allowance for the unreasonable character of the 
request, the engineer in charge will, by obliging that par- 
ticular vehicle user, even at considerable inconvenience to 
himself, and even without specific instructions from head- 
quarters, be doing the electric vehicle industry a distinct 
service. We must, of course, qualify this statement by 
presuming the case of th» shift engineer who has absolutely 
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no facilities, either in the shape of connecting leads or 
resistances, for charging the batteries of the vehicle at such 
_ghort notice. We should be the last to deprecate the good 
work of organisation which the Electric Vehicle Committee 
d& carrying through. As it is at present constituted it 1s 
‘not able tò reach every corner of the electricity supply 
"business. In these circumstances, we reiterate that. the 
"central station engineer, who is aware of the presence of 
!Gléctric vehicles in his vicinity, will be rendering an incal- 
‘Zulable service if he prepares his staff to charge electric 
'svehicles at any time by providing them with the necessary 
equipment and cable connections. Money spent in this way 
will. be almost as valuable as contributions towards the 
carrying on of the organising and publicity work of the 
Committee itself. 


LEGAL INTELLIGENCE. 


escena itaem 
Eclipse Electric Sign Co. (Ltd.) v. Ashton. 


Plaintiffs in this action (represented by Mr. Ashton. Cross) moved 
before Mr. Justice Sankey in the Vacation Court on Wednesday for an 
interim injunction to restrain defendant. from interfering with their 
possession. of a certain. office, and preventing them from obtaining 
access to their books. The offices (said counsel) were. let to plaintiffs, 
but on August 24 defendant retook possession, and declined to let. their 
representatives in. 

— Counsel for defendant contended that he had a right to turn them out 
neck and crop as no rent had been paid, and that the company was not 
English but alien; and therefore had no right to take advantage of the 
moratorium. Further, he submitted that no useful purpose would. be 
served by granting the injunction, as plaintiffs’ tenancy expired in six 
days, 

. His Lordship granted the injunction asked for on plaintiffs’ under- 
taking to give up possession on the 29th mst, 
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BUSINESS NOTIGES. 


Messrs. Quilliam Bros. ask us to state that they are able to give 
prompt delivery of the Collins patent automatic point controllers. 


‘These machines are manufactured in Salford and a large number of 
orders have been received this year, Liverpool Corporation Tramway - 


alone having ordered 50 machines. 


Messrs, Scholey & Co. write to say that in some circles there is a 


misconception or a misrepresentation of their position." Scholey ” 


is an old English name, and is one of the oldest family names in 
The company has neither on its board or on its staff 
antone who is, or ever was, associated in the remotest degree with 


. Yorkshire. 


German or Austrian families. 


. Agency Required.—An English engineer, hitherio representing 
1 * id * a . . . E 
German electrical manufacturing tirm, advertises that he is desirous 


to transfer to an En«lish manutacturing or financial house. 


.LIQUIDATIONS, &c. 


Meetings of creditors and contributories of Consolidated Diesel 
n. . . PN > l 
Engine Manufacturers (Ltd.) will be held on Oct. 8 at Bankruptcy- 


buildings, London, W.C. 


1 he report of the official receiver end liquidator in the compulsory 
winding-up order against the Stolz Eleetrophone Co. (1913) (Ltd.) 
States that the accounts show liabilities £9.732, against assets valued 


54 YD RT. : Yo ES : 
et £1387. and a detieieney of £68:48 as regards contributories 


A business of the company, which was formed in April, 1913 appears 
| to have suflerc "ol: elect ; T ceps - a 
to have suffered through neglect and want of organisation and to too 


These considerations 

ui sand the fact 
that the company neve ET es PROS DENEN : T 
QUM ompany never had suflicient working capital were the main 


liberal terms being evanted to agents. 


causes of its failure. 
A meeting to receive en account of the winding-u 
. Arc Lamp Co. (Ltd.) will be held at the North West 
street, Liverpool, on Oet. 19. 
A meeting to reecive an acconnt 
Huminated Nions 
< London, E.C, 


SW s 
ex 


p of the Ridings 
ern Hotel, Lime- 


of the winding up of G 
é Hu a I | : 
(Ltd) will be held on Oct. 26 ut 16, em Wall. 
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ELECTRICITY SUPPLY. 


CANNONA NIINON UOLONTAT OUOU D NT 


EXTENSIONS. 


Bispham-with-Norbreck.—The Urban Council are inviting tends 
for a loan of £8,155 for electricity supply extensions. Particulars 
from the Clerk. 


Harrogate.— Recently the Council applied to the Board of Tred: 
for a further order under sec. 6 of the Electric Lighting Act, 1909, ty 
enable the Corporation to supply electricity to five premises in th: 
Knaresborough Rural District. 

In reply, the Board of Trade state that it would appear the Corporati n 
are developing a general supply of electricity outside their authorised ares ; 
that the Board are of opinion that sec. 6 of the Electri: Lighting Act, 
1909, was not intended for the purpose of developing such a general 
supply; that the Board arc not prepared to allow procedure under th: 
section to be used for that purpose ; and that the Board do not propose to 
proceed with the present application of the Corporation. The Light 
Sub-committee are dealing with the matter, and they have power to act. 


TRUM 


Hi 


— 


Middleton.— An inquiry was recently held into the Counci» 
application for sanction to borrow £7,610 for some extensions of the 
electricity supply undertaking. The Inspector took exception to the 
fact that last year's debit balance was carried forward and not pro- 
vided for out of the current rate. 


Norwich.—The Corporation have purchased Jand in Nertheote 
road for the erection of a sub-station. | 


Walthamstow.— The electrical engineer (Mr. G. R. Spurr) is to 
report on the provision of additional plant at the electricity works fet 
the winter of 1915. 


GENERAL. 


Bermondsey (London).— The electrical engineer (Mr. Heenan) hos 
been authorised to have the 500 kw. Brush engine, which revently 
broke down, put in hand at a cost of about £200. — 

The Electricity Committee recommend the. granting to Mr. Hope s 
month's further time in which to experiment with his patent furta. 
Mr. Hope's period for the experiment expired on the Lith inst., and up t? 
that date he had failed to show & saving. icr E 

Having considered letters from Messrs. Johnson & Phillips D hs 
supplying carbons at an increase upon their contract price, the m um 
Committee have given instructions for the firm to be informed that the 
are expected to supply the carbons at the price fixed by contract. 


Bexhill.—At the last meeting of the Council the electrical engine 
(Mr. W. T. Le Feuvre) was authorised to purchase 500 Edison 
metal filament lamps. 


Edinburgh.—The Electric Lighting Committee RON E 
view of the present special circumstances that the whole n 
year's surplus on the electricity undertaking should be appliec 
relief of rates. The sum available will be over £3.000. T 

With regard to £683. 15s. 8d. required for reduction of the. ier 
moneys borrowed for electricity purposes, 1t was agreed to provide 
sum out of the current year's revenue. 

At the next meeting of the Council the Committee will reper’ ve 
work can be undertaken in order to relieve distress during the winter. 

Hammersmith (London).—The Electricity Committee Ds p! | ids 
the offer of the British Electric Transformer Co. to supply : e 
transformer (at £118) for the premises of Pope’s Electric E hd 

The machine is to replace two 30 kw. transformers at jm s haie 
from the Council, and instead of hiring the new transformer the 
offered the Committee £132 to cover the whole cost. decent 

The Committee is making arrangements for lighting p qu 
carrving Wood-lane over the Great Western Railway. : n: the 
have been made with the Main Colliery Company Dig the onl 
ordinary supply of coal to the gencrating station, E af arene a 
paying an additional 6d. per ton to cover pou < been estimat! 
by sea. The extra expense of bringing coal by rail has 
at Js. ner ton. 

Midhurst.—The promoters of the Midhurst El 
(1914) propose to form a company for carrying a a 
order. and application has been made for authority e 
head wires in the outlying districts. The Urban Count 
underground cables in their arca. | 

Porirush.—The Urban Council are inviting applicati?! 
loan of £8,000 for their electricity supply scheme. 

Stoke-on-Trent... The L.G. oard have mimo es a bells at 
ceeding €220 for the installation of telephones MN 
the male and female phthisis wards at the Guardians iu 
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LIGHTING AND POWER NOTES. 


Clones.—The Council have entered into agreements with the Clones 
‘lectrie Light & Power Co. for the supply of electric current for 
operating the new sewerage lift at 4d. per unit, with £5 per annum for 
supervision, and for lighting the town at 5d. per unit. 

Electrical Drive for Textile Mills. — A very important contract has 
been placed with the General Electric Co., of Queen-street, Belfast, 
by the York-road branch of the York-street Flax Spinning Co. for an 
electrical plant for the individual driving of spinning frames. This 
is one of the first installations of its kind in Ireland. The entire 
equipment will be manufactured at the Witton Works (Birmingham) 
of the General Electric Co. 


Electricity in a Margarine Factory.—The extensive margarine 
factory of Otto Monsted at Southall ix driven electrically throughont, 
and indepencent steam-driven plant provides energy for power, 
lighting, ventilation, &e. 

Electricity in Oilfields.—- At the mecting of the Kern River Oilfields 
of California (Ltd.) on Monday last the chairman (Mr. Wm. Ivey) 
said that their total works’ costs during the vear were 18 per cent. 
less, and the actual cost of raising each barrel had been reduced by 
10 per cent. He said an immense saving had been effected by the 
extended use of electricity, and the water wells had proved a great 
economy. "hey had, however, continued deepening and putting in 
order the wells on the field. The Standard Oil Co. were still drilling 
deep wells round about the old Kern field. 

.. Oban.—The Council propose to convert the gas lamps into electric 
amps, and the engineer has been instructed to proceed at once with | 
the work of converting into electric lamps the existing gas lamps in 
seven specified. streets and such others as can be connected up by 
underground cable. 


Stoke Newington (London).— The arc lamps in High-street and 


Stoke Newington-road are to be replaced by nine half-watt metal 


filament lamps, 
TRACTION NOTES. 


Electric Vehicle Committee.— Mcctings of this Committee were held 
under the chairmanship of Mr. R. A. Chattock on June 26th and 
July 17, 1914. 

_ In order to keep possible users of the electrical commercial vehicle 
In touch with the advantages and developments in connection with it, 
it has been decided to publish quarterly an official journal. It is hoped 
that the first number of this will be available in October. The Com- 
mittee also have in hand a series of mail cards dealing with the special 
features of merit of the electric vehicle, and these they hope to have ready 
for Issue at an early date. The complete specification of the standard 
charging plug which the Committee recommend as suitable for stan- 
dardisation has now been published, and we reproduce this on p. 964, This 
design is being submitted to the British section of the International 
Electrotechnical Commission with a recommendation for standardisation. 

At the meeting on the 17th inst. the secretary was able to announce 
that, in answer to the appeal for funds amongst those interested in the 
movement, contributions amounting to a little over £100 had been already 
received or promised. As to a standard electric sign, for use outside 
charging stations and outside garages where charging facilities are pro- 
vided, a final design has been approved and will be published shortly. 
b ith regard to the measuring instruments fitted to electric vehicles the 
Committee are of opinion that, in the case of lead batteries a voltmeter 
and an ammeter should be provided for controlling the charge and dis- 
charge. Where, however, it is not proposed to remove the battery from 
the vehicle for the purpose of charging, and in cases where no constant 
attendance is provided during this operation, it is recommended that an 
amperc-hour meter should be provided in addition to the ammeter, in 
order to show the condition of charge of the battery. — In the case of 
the ampere-hour meter, suitable provision should be made in connection 
with it for automatically opening the circuit when the battery is fully 
charged, An instrument is on the market which is provided with an 
auxiliary contact for this purpose. In the case of batteries of the Edison 
type, an ampere-hour meter is the only instrument which need be pro- 
vided. The Committee consider also that a mileage recorder is a neces- 
sary accessory for judging the condition of the battery in conjunction 
with the electrical instruments, and for preserving accurate records of 
the working of the vehicle. The Committee have been informed that 
mounting those instruments direct on the dashboard has not proved 
kalisfactory hitherto, aud the latest practice in America is to have them 
fixed on a strong steel pillar well in view of the driver and distinct from 
the dashboard. Information as to charging equipments is being pre- 
pared for the Committee by two of its members who are representatives 
of the B. E. A.M. A, 

_ Light Railway Rules. — The Foard of Trade have issued the follow- 
ing additional rule with respeet to applications to the Light Railway 
Commissioners under the Light Railways Acts, 1896 and 1912 :— 

Rule 1 (notice by advertiser ent) and rule 33 (documents to accompar y 
application) of No. 1111, statutory rules and orders, 1913, are hereby 
amended by the addition of the words '' or in any other month with the 


consent of the Light Railway Commiesioners " to be inserted therein 
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after the words '' in the month of May or of November " in each rule 
respectively, This rule shall remain in force until moditied by the Board 
of Trade. ; 


Liverpool.—The Tramways and Electric Power and Lighting Com- 
mittce have been informed by the Mersey Docks and Harbour Board 
that they prefer motor waygons to any tramway scheme, as a means 
of facilitating the conveyance of goods from the Liverpool Docks to 
inland centres. 


Nottingham.— The Lenton Sands section of the tramways is ready 
for official inspection. 


Stoke Newington (London).—-The L.C.C. has agreed that the over- 
head equipment of the Seven Sisters-road tramway (between Black- 
stock-road and Green-lanes) shall be retained for two years, the 
through running of cars being continued in the meantime. 


TELEGRAPH NOTES. 


Alleged Telegraph Breakdown.—In the last issue of the " Postal 
and Televraph Record” a serious charge of mismanagement. is 
brought against the Central Telegraph Office, due, it is alleged, to the 
undermanning of the operating staff. The charge will donbtless be 
enquired into by the Department. In the meantime it is understood 
that the Postmaster-General has had no official report on the subject 
Lrought to his notice. 

Cost of Submarine Telegrams During the War.— ‘The Eastern and 
Associated Telegraph Companies, with the view of reducing the cost 
of cabling during the present censorship, have arranged with the 
Post master-General, es a temporary measure, from 23rd inst :—- 

That the teat of full rate extra- European. plain language messages 
(including signatures), written in English and exchanged between Great 
Britain, the Oversea Dominions and Colonies served by theit system, 
including Egypt, will be counted and charged as if written in groups of 
10 letters to a word. Figures and commercial expressions such as 
eif., f.o.b., &c., will continue to be counted separately as at present. 
Any surplus group of letters immediately before a group of figures or 
commercial expressions or at the end of the text will be counted as one 
word. Telegrams will continue to be written and signalled as at present, 
but senders would assist the telegraph service and avoid delay to their 
telegrams by marking every tenth letter in their outward telegrams before 
handing them in for transmission. 

Example of plain language telegram, as handed in with every tenth 
letter marked by the sender :— 

*17/23 words. 
Parker, Bombay. 

Capetown te/legraphs ad/vise Smith d/raw Newyork/ advance Mau /re- 
tania rem itting/ 3,500/ for you and S/mith next mo/nthofler/ 4,000/ 
FOB/ Bombay.  Atki/nson. 

* 17 chargeable number of words. 
23 actual number of words. 

Court Martial on Amateur Wireless Telegraphist.— At the head- 
quarters of the West Riding Territorial Division at Doncaster on 
Saturday last a district court-martial was held for the trial of William 
Sharpe, a civilian, of Thorne, who was charged with being in posses- 
sion of wireless telegraphic apparatus, and alternatively he was 
charged with harbouring a person (his son) who was in possession of a 
complete wireless installation. A postal official gave evidence that 
the wireless outfit for receiving messages was not complete. It was 
a toy set worth £4. 10s., and was capable of receiving messages from 
a distance of 200 miles under fair conditions. 

The Court, however, found the accused not guilty, and he was dis- 


charged. 


Radio-telegraph Notes.—It is announced that the last. German 
radio station in the Pacific, that on the island of Naura, has been 
destroyed. E 

The news which came to hand this week (somewhat belated, as it 
was well known in the City at the middle of last week) of the success 
of the German cruiser " Emden " in destroying a number of British 
ships in the Bay of Bengal, indicates that the Dutch radio station in 
East Indies was the means by which the " Emden " was kept in- 
formed of the movement of these ships. The Dutch station is, of 


course, a neutral onc. 
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Australasia.—The amendments introduced by the Tasmanian 
Legislative Council into the Government Bill to ratify the contrat 
with the Hydro-Electric Co. were reluctantly agreed to recently hy 
the House of Assembly. 

It is stated that the amendments were such that it may be necessary 
for the debenture holders of the company to reconsider the matter, 
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and as soon as the Council’s amendments were made known Mr. Gillies, 
managing-director of the Hydro-Electric Power & Metallurgical Co., 
wrote to the Premier (Mr. Earle) explaining their effect, and expressing 
the hope that they would not be insisted upon. In the course of his letter 
Mr. Gillies says he feels assured some of the amendments would not have 
been made if the hon. members had known that the items they were 
striking out of the schedule were, in the strictest sense, moneys spent on 
things essential to the hydro-electric business. The company had 
endeavoured to carry out a great work of incalculable benefit to Tas- 
mania, and the difficulties that had accumulated could not have been 
foreseen. The Complex Ores Co. spent several thousands of pounds on 
the scheme—money that was not included in the Government's purchase 
price. The Hydro- Electric Co; also spent money upon the scheme, which 
was not included in the purchase price. The Government were purchasing 
on the basis of cost of the works, which by no means represented the value 
or even the total outlay. The Legislative Council passed a new clause to 
the effect that the Government, on account of the purchase, will, on the 
completion thereof, pay the company £29,496, and a further £20,000 as 
soon as the claim of the British Westinghouse Co. shall be finally settled 
between the Government and that company, and as soon as the Govern- 
ment shall have been satisfied, upon the certificate of the Engincer-in- 
chief of the State, that the whole of the machinery, plant, &c., for hydro- 
electric works of two units capable of an output of not less than 9,240 E.H.P., 
with necessary apparatus for transmission to Hobart, is either erected 
or comprised in schedule “b”? to the Act. Mr. Gillies says this means 
that £20,000 of the purchase price will be withheld as security for the 
proper carrying out of works over which the company will no longer have 
any control. Mr. Parry (on behalf of the Government) has examined 
all contracts and satisfied himself that the machinery, &c., ordered will 
complete the works, and that fact should satisfy Parliament that there is 
no need for locking up the £20,000. The Legislative Council had de- 
ducted £2,700 from the item of £4.594 for machinery, stores, back wages, 
salaries, &c. "This item is the balance of about £8,000 which was due 
when the works stopped temporarily, and is properly chargeable against 
the hydro-electric scheme. 
amendments proposed should not be insisted upon, at any rate without 
considerable modification. 

The '* Commonwealth Engineer ” says Broome (W. Australia) Munici- 
pality are about to instal electric lighting plant at a cost of £8,000. 

Kyneton (Victoria) ratepayers have decided in favour of substituting 
electric for gas lighting in the streets. 

Leederville (W. Australia) have engaged Mr. H. Edmiston to report 
„on the cost of establishing an electricity station sufficient to supply 

current for Leederville and also North Perth. The Council take current 
in bulk from Perth Council at present. 

Yea (Victoria) Municipality are having an estimate prepared of the 
cost of an improved water supply and the utilisation of water power for 
generating electrical energy. 

Kempsey (N.S.W.) Council have entered into an agreement for the 
installation of electrical generating plant by Messrs. Kynochs (Ltd.). 

Mosman (N.S.W.) Municipality has entered into a contract for the 
supply of electricity by Sydney Council for street lighting and for private 
consumers. ; 

Mount Gambier (S. Australia) Municipality have decided to adopt 
electricity for street lighting and also to provide a supply for private 
consumers. 

_ St. Leonard (Tasmania) Council propose to borrow £13,000 for electric 
light and water supply schemes for St. Leonard’s, Invermay and Mowbray. 

Frankton (N.Z.) Council have agreed to supply electricity to Waikato 
at a minimum charge of £160 per annum. ; 

Messrs, McCarty, Underwood & Co. have been appointed by Wanga- 
ratta (Victoria) Council to prepare a report as to the cost of installing 
electric lighting plant. 

ME QU vadis um Sydney) says Brunswick (V ietoria) Shire 
REID EE e&t M j n Government for permission to borrow a 
MAL Re o extend t ce ectric lighting and power scheme. | 
| y (N.Z.) Council have decided to borrow £6,000 for an electric 

supply scheme. 

RM "rad im the report of the director of public 
a - Em oe for 1913 it is stated that the total amount 
1912. i ic works in 1913 was £1,145,509, against £936,332 in 
d ut among the postponed works was the electric lighting of 
Seremban. i 

On improvements and extensions, consisting chiefly of i 
erecting a new power house and providing Diesel ae eee 

nate on the Kuala Lumpur electricity works was £21,941, E the 
: a £159,798, and the profit shown was nearly 3-2 per cent. on the 

Mr. €. H. Allin, Director of Posts and Telegr Vis 
approximate number of letters, postcards ind Pues e en d 
livered during the year was 17,700,408, an increase of MT atas 
the figures for 1912. During the Ser 422 401 telegrams have da eT 
and 419.066 received, increases of 50.418 and 38.213 elel upatehed 
ee Le number of subscribers to the telephone Eins wd 993 

Tease of 164. In addition, there were 304 extensi : vo» 
extension bells and private lines maintained by the D MEDIAE. 
end of the year there were 2,009 miles of eleg hi E 
and 7,822 miles of overhead wire, of which 8 43 ic and telephone lines 
wires. In addition, there were 13 miles of ad. ddp coe pte 

erground telephone cables, 


containing 1.074 miles of single li j i 
o ng 107: gle line and including 700 mile > 
ME by the department for the UE a E 
vaintaincd by the railway department for their oan is he 
: e 
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In conclusion, Mr. Gillies submits that the . 


; : : TH cta, VIZ 77 
are now anxious to buy or import British products, * g, rolled ul 


Posts and Telegraphs Department also owns 242 miles of telegraph wire 
in Johore. The cost of maintenance was £15,721, and a further sum of 
£67,247 was spent on construction and reconstruction, of which £49,166 
was spent on telephone construction, . | 


FOREIGN NOTES. 


Algiers. — H.M. Consul-General at Algiers has forwarded a state- 
ment showing the value of goods largely imported into Algeria in 1912 
from Germany and Austria-Hungary, to the exclusion of British 
products. 


The principal classes of goods included in the statement are: Chemicals, 
tools and metal goods, pottery, glass, &c., scientific instruments and 
apparatus, &c. The statement, which does not include goods such as 
coal and machinery, that are imported in larger quantities from the 
United Kingdom than from the German Empire and Austria-Hungary, 
or raw materials and foodstuffs, can be scen at 73, Basinghall-strct, 
London, E.C. 


Argentina.—The “ P'eview of the River Plate ” says a law has been 
sanctioned exonerating from Customs duties the material required 
for electricity works in La Rioja. 

''he Rosario tramway carried 14,051,574 passengers for the first six 
months of 1914, compared with 13,258,829 in the corresponding half of 
1913. ‘The receipts were $1,405,159 m/n (against $1,325,881). 

The Compania Italo- Argentina de Electricidad have started their frs 
power station at Palermo. The inaugural ceremony was performed by 
Dr. Anchorena, the municipal intendent of Buenos Ayres, who was 
accompanied by the Director of Public Lighting and others. The station 
is in a position to supply electric current for light and power to the dis- 
trict comprised within the radius of Calles Callao, Santa Fé, Av. Arana 
and Av. Alvear. "This station is the first of five, the remaining four being 
now under construction. The company is making exclusive use of 
Comodoro Rivadavia petroleum as fuel. 

The public electrical service of Bella Vista (Corrientes) was recently 
commenced. The proprietors are Messrs. Laprovita & Garcia. 

Messrs. Wilson, Sons & Co. have been authorised by the British 
Government to continue supplying the Comgania Alemana Trans- 
atlantica de Electricidad with coal in view of the indispensable service 
rendered to the city of Buenos Ayres by that company. " 

The Union Telephone Co. announce that they are now in a position 
to take subscribers in any part of the city of Buenos Ayres. 

The Mayor of Rosario has submitted to the City Council two projects 
(one electric and one steam) for the construction of a tramway 19 La 
Piedad cemetery. | , 

The ex-concessionaire of the clectric railway between La Plata an 
Avellaneda, Senor Otto Franke, has intimated to the Government of is 
Province of Buenos Ayres his intention of bringing à legal action se 
it for damages resulting from the decree declaring the concession forfeite 


Brazil.--H.M. Consul-General at Rio de Janciro reports that the 
present condition of affairs affords British firms an excellent oper. 
tunity of securing much of the business hitherto handled by German 
houses in that city. 

The numerous German im port firms there are absolutely dela e 
receiving goods of any kind from Germany, and they can only re Wi 
such stocks as they happen to have on hand. Amongst the pr mie 
articles of German import in Rio de Janeiro have been: Iron an is 
cement, locomotives and e ur 
cluding agricultural implements), gas engines, clectrical plant ef lucrative 
Certain German firms in Rio de Janeiro have been doing big an iie 
business in connection with hydro-electrical installations Eo 
there is hardly any branch of trade with which German giae he 
largely connected. His  Consul-General ae of com 
futility of attempting to i up ee trade by Qum s 
spondence only. It is the persona y ims 
British firms deing to capture trade hitherto handled ae 
must make up their minds to send out alert and ee uisite tech 
possessed of a good knowledge of Portuguese, and of or ritatise 
nical knowledge to enable tly an 


them to deal promp atatires sho 
with their respective lines of business. These represe i 


; ake 1 
study the local conditions and requirements, and they P a 
their business to satisfy such conditions and require’ - 

the likelihood of British firms being able to secure regu E : 
local firms with whom they might elect to do business, > h 
this is a matter calling for the exercise of much judgmen" recariots 
of the firms to be dealt with. Many firms are in ermal firms | 
dition at present. Much of the success ae wl 4 an ich 
been duc to the long term of credit allowed to loca red to allow jal 
firms desirous of securing German trade must bo prepè 


tirms a like measure of consideration. € 
Italy.—H.M. Consul at Milan reports that since the 


. : 8 W 0 
n Italian frm p 
frol from Germany: tu 


breab 4 
ave 

the war he has received inquiries eus 

hitherto received the following classes of goo 


Rolled and hammered iron and steel bars ; rolled w 
and file steel ; tubes of steel, iron, brass, lead, ei 
tinplate, sheet iron, brass, copper, Zinc, 
ing telephones) ; steel wire, presse | 
steel shects for laminated cores; electrica mae hin Thons 
lators for sparking plugs, automobile accesso"? 
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are lamps, motor cyeles, ball bearings, workmen’s tools, hardware 
articles, rubber, tracing and drawing papers, &c. 


Portugal.—H.M. Consul at Oporto states that amongst the most 
important classes of German goods imported into Portugal are 
chemical products, hardware, iron, automobiles, locomotives and 
plant, electrical machinery, &c. 

H.M. Consul at Lisbon states, in a telegraphic report dated Sept. 
12, that since the beginning of the war he has received inquiries 
from Portuguese firms for information as to British firms supplying 
electric fans, sewing machines, &c. Amongst the goods hitherto 
supplied by Germany are railway carriages, locomotives and com- 
ponent parts, telephones, shades and globes, glassware, &e. For 
lathes and drilling machines, agricultural machinery and electric 
lighting plant and fittings it is considered that there will be a 
market in the future, but, owing chiefly to the fact that there are 
large stocks of these articles on hand, no purchases are being made 
at present. 


Spain.— H.M. Consul at Seville has supplied a list of goods which 
are usually imported into Spain from Germany and these include 
machinery, rails, iron pipes, steel cables, tools, brassware, brass 
shects, electrical fittings, lubricating oil, colours, paint and varnish, 
indiarubber goods, chinaware, chemicals, &c. 


MISCELLANEOUS NOTES. 


Competition with Germany and Austria-Hungary.— In connection 
with the campaign undertaken by-the Board of Trade on the advice 
of their Advisory Committee on Commercial Intelligence to assist 
British manufacturers and merchants to secure trade formerly in the 
hands of German or Austro-Hungarian firms, the Board have 
received a large number of inquiries for names of sellers or buyers of 
articles of which the sources of supply or markets have been inter- 
fered with by the war. 

Special arrangements have been made in the Commercial Intelligence 
Branch of the Board for dealing with the inquiries, and lists are being 
prepared and circulated of articles which inquirers desire (a) to purchase 
and (^) to sell. ‘The first list was published on Aug. 29, the second list 
is now ready, and may be obtained on application to the Director of 
the branch, 73, Basinghall-street, London, E.C. 

Among the articles which inquirers desire to purchase may be men- 
tioned :—- 

Electrical apparatus, including batteries, carbons, bells and pushes, 
electric light fittings and accessories, corrugated iron cases for trans- 
formers, insulating links for switches, general fittings, dynamos and 
motors for automobiles, zinc cells, brass caps for flash lamps, celluloid 
eases, enamelled copper wire, magnets, magnetos, papier maché covers 
and vuleanite mouldings, accumulator boxes, scientific instruments, 
bulbs and tubes for lamps, glass for electrical fittings, ©“ Marmorite ` for 
Insulators, brass sheets, rods and tubing, various chemicals, tungsten, 
china and earthenware for clectrical fittings, insulating links, opal glass 
for jars, shades, &c., glass tubes for lubricators, instruments, &e., glass 
bulbs and tubes, globes, &c. ; hand and motor lamps, lightning conduc- 
tors, electrie lamp machinery, lathes, tools, lacquering plant, magnets, 
engine fittings, iron cases for transformers, platinum, tungsten, chromium, 
vanadium, barium, zinc, &c. ; paints, telegraph tape, paper, Swedish iron 
dises for transformers, vulcanite, wire, &c. 

The value of the girders, malleable iron bars, &c., exported in 1912 
was £8,299,000, and the Austro-Hungarian exports of the same materials 
in 1913 were valued at £167,000. The total of the British exports of iron 
and steel in bars, girders, &c., in 1913 amounted to £6,350,800. The 
principal German markets were the United Kingdom, the Netherlands, 
Switzerland, Argentina, Denmark, Italy, Roumania, Japan, Belgium, 
British India, Australia, Noryay, Russia, Dutch East Indies, &c. 

The value of the rubber tyres for motor cars and motor cycles exported 
from Germany in 1912 was £1,731.600, while the value of the pneumatic 
tyres exported from Austria-Hungary in 1913 was £47,600. The total 
Value of the exports from the United Kingdom in 1913 was £749,300. 
l'he principal German markets were France, the United Kingdom, Aus- 
tralia, Argentina, Italy, Russia, Roumania, Switzerland, Brazil, &c. 

Contraband of War.— A proclamation by the King, dated Sept. 21) 
has been issued adding the following to the list of articles which are 
to be treated as contraband of war :— 

l Copper (unwrought), lead (pig. sheet or pipe), ferrochrome, hema- 
tite iron orc, magnetic iron ore, and rubber. 


l Men for Lord Kitchener.—The Directors of the Eastern and Asso- 
ciated Telegraph Companies, appreciating the patriotic motive of 
the members of their staff who have applied to the Company for 
leave to go to the front, have decided to pay those who have joined 
the colours their full salary for six months, when the question of 
extending the period will be considered. Over 50 members of the 
head office and station staff in London have joined the forces, and 
many more, we understand, desired to go, but the exigencies of the 
service necessitates their remaining to conduct tke important busi- 
ness of maintaining communications, it being generally agreed that 
they cannot serve their country better than by remaining at their posts, 


Nine members of “The Electrician’ Company's staff ere with the 
colours. 

Already over 500 men have enlisted from the works of the General 
Electric Co. and further recruits are coming forward daily. Asalready 
announced, special provision is being made by the company for the 
families of those who have joined the forces, and work w ll be feund 
for them on their return. 

At the mecting of the Manchester Tramways Committce on Tuesday 
it was stated that the department is contributing £400 a weck in 
wages to the wives and dependents of those who have joined the 
Army. Men are leaving every day to join the Army end zresdy over 
720 have gonc. 


German-owned Patents.— The  Comptroller-Generz! of Patents 
(Sir Cornelius Dalton) has recently heard various zpplications for 
the suspension of various German patents and ther transfer to 
British firms in eonsequence of the war. 

On Monday an application was made on behalf of Messrs. Cooper 
Brothers, London, for the transfer to them of the patent held by the 
Metallo-Fabrikations Gesellschaft (of Berlin) for the manufacture of a 
machine for giving change to customers in shops. Applicants had 
entered into an agreement to import the machine from the patentees, 
but now that was impossible, and they asked that they should be allowed 
to manufacture. 

The COMPTROLLER said it must be understood that if the patent were 
transferred to applicants they should pay a royalty to the patentee both 
during and after the war for the privilege of using the patent. It was 
right also that the court should keep some control over the price at which 
the article should be sold, as that was necessary in the interests of the 
public. The question of royalty and the length of period over which the 
transfer to applicants should run would be matters for his reeommenda- 
tion to the Board of Trade. 

An application was also made to transfer to Messrs, Allen West & Co.. 
engineers, for the period of the war, the patent of a German firm for the 
manufacture of an electrically-driven driver's valve. The applicants 
undertook to pay any equitable royalty which might be fixed. 

The Court will make its recommendation to the Board of Trade, which 
will give its decision in due course. 

On Tuesday Messrs. Chas. Zimmerman & Co. applied for an exclusive 
license to manufacture and sell the disinfectant Lysol, the trade mark of 
which was held by Messrs. Schulke & Maver, Hamburg. There were also 
applications from several firms of manufacturing chemists for licences to 
use the name. Evidence was given that Messrs. Zimmerman were an 
English firm who had advertised the article hereon their own behalf, as 
they were not mere agent. Objection was made to Messrs. Zimmerman 
having the exclusive right to manufacture and sell, and it was contended 
that it looked as though there was an effort being made to protect 
German owners! trade marks. 

The Court will make its recommendations to the Board of Trade in due 
course. 

In the course of the application by Messrs. Callard, Stewart & Co., for 
permission to use the trade mark of Messrs. A. von Wulfing, of Berlin, for 
the manufacture and sale of Sanatogen, objection was made to Mr. Cole. 
fax, K.C. (who represented the German firm), being heard, and after a 
long argument the Comptroller said he thought the Court could not shut 
out Mr. Colefax. 1t seemed to them that it was necessary to bring out 
all the facts, and it was for the Board of Trade to take them into con- 
sideration, If permission to trade was given by the Crown there was 
nothing more to be said. 

In a subsequent case, the Comptroller said: “ If anyone appearing 
for an alien enemy can put real facts before the Court which might 
influence us in our recommendations I think it is conceivable we should 
allow him to be heard." 


Electro-Harmonie Society.— The programme for the 29th season 
of this Society has been issued, which shows that the usual sere; of 
six concerts, four smokers and two ladies’ nights, have been arranges, 
commencing with a smoker on Friday evening, October 9, in the 
King's Hall of the Holborn Restaurant. 


The Prince of Wales’ Fund.— The sum of £460, contributed by the 
employés of Messrs. Siemens Bros, & Co. at Woolwich works, hz: 
been handed over to the Mayor of Woolwich for forwarding to the 
Prince of Wales’ Fund. 


War Relief Funds.—We call particular attention in this issue to the 
National Fund over which H.R.H. Prince of Wales presides. The 
subscriptions to this fund have been very gratifying, and it is more 
than likely that early developments may bring up the total to several 
millions. The proposal for the collection of a million sovereigns, a 
million half-sovereigns, and so on, bids fair to eventuate. | 

The Joint Secretaries, Subscription Sub-committee, National Relief 
Fund, write us as follows :— 

We regret to say that the Subscription Sub-committee of the Nationa 
Relief Fund has heard of a good many cases in which use has been made 
of its name, or of the names of those connected with it, with the object 
of securing support for appeals which are quite unauthorised. We hope 
you will be so good as to permit tho appearance of this letter, the object 
of which is to inform your readers that they may be assured that any 
extravagant or grotesque appeals emanate from persons who liave neither 
the authorisation nor the support of this Committee, 


Q 


084 ` THE ELECTRICIAN, SEPTEMBER 25, 1914. 


JEU HNIC 8A CUI URE TT 


= TENDERS INVITED. 


— 
-— —— 
- 


- 


Turb»-alternators, Boilers, Switchgear, Cables, &c. 


The Electricity Committee of the Urban District Council of | 


ConLwyu Bay AND CoLwyn invite tenders for the following : 
Turbo-alternators and Jet Condensing Plant, Water-tube 
Boilers, Chain-grate Stokers, Feed Pumps, &c., e.h.t. and Lt. 
Switchgear, Cooling Tower, Travelling Crane, Power Station 
Wiring, Underground Cables, Rotaries and Statics and e.h.t. 
and |t. Sub-station Switchgear. Copies of specification, con- 
ditions of contract, &c., may be obtained from the consulting 
engineer, Mr. E. M. Lacey, M.Inst.C.E., 12, Victoria-street, 
Westminster, S.W. Tenders, addressed to the clerk to the 
Council, Mr. James Amphlett, Council Offices, Colwyn Bay. by 
Jl a.m. Oct. 20. See also an advertisement, 


Cables, Transformers, Switchgear, &c. 

Lirrt.ggoRovcni Urban District Council invite tenders for the 
temoval of a transformer kiosk and gear, and Connection. of 
mains to new sub-station ; provision of additional high and low- 
tension Cables, Roadwork, &c, ; Transformers, Equipment. and 
SNwitehsear for new sub-station. Copies of specification. may 
he seen at, but not obtained from, the offices of the consulting 
engineer, Mr. W. C. C. Hawtayne, 9, Queen-street- place, Loun- 
don, B.C. Tenders to the Clerk by Monday, Oct. 12. See also 
an advertisement. 


Telephone Instruments, &c. 
Tenders are invited for the supply of Telephone Instruments, 
&e., for the AUSTRALIAN COMMONWEALTH Post master-General’s 
Department. Tender forms, specifications, &c., may be 
obtained at the Commonwealth Office, 72, Victoria-street, 
London, SW. The dates and places for receipt of tenders are 
given in an advertisement, 


Blectrie Light Installations. 

The Guardians of the Pontypripp Union invite tenders for 
the installation of the Electric light at the Homes, Liwynypia. 
Specifications and schedule from the clerk to the Guardians 
(Mr. Wm. Spickett), Union Offices, Pontypridd, to whom tenders 
are to be delivered by Oct. 13. Plans may be inspected at the 
offices of the consulting engineers, Messrs. Herbert Lewis & 
Fletcher, Prudential-buildings, St. Mary-strect, Cardiff, 

DvNDEE Corporation want tenders by 10 a.m. Sept. 28 for a 
Boiler, Engine and Electric Installation for Ashludie Sana- 
torium. Forms of tender, &e., from the City Engineer. 


Wiring and Fittings. 

LoxpoN County Council require tenders by 11 a.m. Sept. 28 
for an Electrical Installation at Gifford-street Elementary 
School, Caledonian-road, Islington, N. Specification, &c., from 
the Chief Engineer, Spring-gardens, S.W. 

Loxpow County Council also require tenders by 11 a.m. Oct. 8 
for Wiring Vallance-road (Mile End) schools. Specification, 
&c., from the Chief Engineer, Spring-gardens, S.W. 

SWANSEA Corporation want tenders for Electric Light Wiring 
and Fittings for their new police station. Specification, &c., 
from the Borough Electrical Engineer. 

PEMBROKE (co. Dublin) Urban Council require tenders by 
noon Sept. 29 for the Electric Lighting of 57 Cottages at Rings- 
end. Local labour is to be employed if practicable. ‘Tender 
forms from the ‘Town Hall, Ballsbridge, Pembroke, co. Dublin. 

West Ham Guardians require tenders by 10 a.m. Oct. ] for 
three months’ supply of Electrical Fittings. Forms of tender, 
&e., from the Clerk. 

Tenders are required by Oct. 5 for six months’ supply of 
Electrical Fittings to Midlothian and Peebles Distriet Asylum, 
ross LYNLEE. Forms of tender from the Clerk and ‘Treasurer, 
10, Heriot-row, Edinburgh. 

Switchgear and Static Transformers. 

WaLsaLL Corporation require tenders by 10 a.m. Sept. 29 
for supply of c.h.t. Switchgear, Static Transformers and Lt. 
Switchgear. Specification, &e, from Mr. EK. M. Lacey, 12, 
Vietoria-street, London, S.W. 

Converting Plant. 

Heywoop Corporation want tenders for a.c. and d.e. Switch- 
gear and Cables, Battery Booster, e.h.t. Overhead Line and 
«ht. Switchgear for sub-station. Specification, &c., from the 

»orough Electrical Engineer. 
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, Rotary or Motor Converter Sets. 


Switchgear, Instruments, Cable, &c. 
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HonNsEY Council require tenders (by 4 p.m. Oct. 9) for two 
Rotary or Motor Converter Sets, &c. Tenders to Clerk, South- 
wood-lane, Highgate, London, N. 


Machine Tools. 


MANCHESTER Tramways Committee require tenders by 
10 a.m. Oct. 6 for a Car-wheel Tyre-boring Mill. Specification: 
from Mr. J. M. McElroy, 55, Piccadilly, Manchester. 


Electric Motors, Pumps, &c. 


WHITEFIELD (Lancs) Urban Council require tenders by noon 
Sept. 28 for electric Motors, Pumps, &c., for sewage works, and 
also for the ventilation of Public Offices. Specifications from 
the Engineer and Surveyor. 


Suction Gas Plant, Dynamo, Battery, &c. 


The Wirral Joint Hospital Board require tenders by Sept. 5 
for the supply and erection of Suctian Gas Plant, with Dynamo 
and additional Battery, &c., at the Infectious Diseases Hospital, 
CLATTERBRIDGE, Specification, &c., from the Clerk, 3, 
Hamilton-street, Birkenhead. 


Standards, Cable, &c. 


Lancashire Asylums Board require tenders by 10am. 
Sept. 28 for the extension of the roadway Lighting in the grounds 
of WurrriNGHAM Asylum, near Preston. Specifications, &c.. 
from the Clerk and Steward. 


Tramway Construction, &c. 


Loxpon County Council require tenders by 11 a.m. Oct. 13 
for the Roadwork and Platelaying required in the construction 
of the Lee Green to Eltham tramway on the overhead trolley 
system. Specifications, &c., from the Chief Engineer, Spring 
Gardens, S.W. 

ExirH Urban Council require tenders by noon Oct. 12 for 
repairs of tramway track. Specification, &c., from the Sur 
veyor. 


Galvanised Wire. 


The HapELAND ErkcrRIC Works require tenders for the 
supply of 103,000 metres of Gal. Wire (about 5 nim. in diameter} 
Tenders- to Ingeniorkontoret Elektrodrift Ass, Christiana, 
Norway, stating prices c.i.f. Hadeland, particulars of strength, 
transmission capacity, &c., and date of delivery. 


Telephone Installation. 


Bolton Guardians want tenders by Sept. 28 for a Telephone 
Installation at Townley’s Hospitals, FARNWORTH. Npecilication, 
&c., from Mr. John Ward, 24, Mawdsley-street, Bolton. 


Generating Station. 


WALLASEY Corporation want tenders for works in connection 
with the Construction of their new Generating Station. Par- 
ticulars from the Electrical Engineer, Sea View-road. Wallasey. 


Vacuum Cleaning Plant, Air Compressor, &c. 


SvpNEY (N.S.W.) Council require tenders by 3 p.m. Oct. 13 
for Vacuum Cleaning Plant and Motor-driven Air Compressor. 
and by 3 p.m. Oct. 26 for Wet Air Filters. Specifications Kes 
from the City Electrical Engineer. 


Three-phase Motors. 


The Agent-General for Victoria (Australia) invites tenders fot 
the supply and delivery in MELBOURNE of Three-phase Motors 
for driving workshop and other machinery for use in connection 
with the electrification of the Melbourne Suburban Railways 
Specifications from the consulting engineers (Messra Merz & 
McLellan), 32, Victoria-street, W estminster, S.W. Tenders tothe 
Agent-General, Melbourne-place, Strand, W.C., by noon Oct, I 


Battery Signal Machines, Copper Tubes, &c. 


The VieroRtAN GOVERNMENT RAILWAYS DEED 
require tenders by 1] a.m. Nov. 25 for supply of Battery Sigua 
Machines, and by Nov. 4 for Seamless Copper Tubes and EUM" 
Sheets. Specifications, &c., from the Victorian Railways Offers, 
Spencer-street, Melbourne. 


The Vicrortan Railway Commissioners invite tenders b 
Jlam. Oct. 14 for the supply and delivery of joie 
Switchgear and Instruments, 12,540 yds. l.t. Cable, Fuse : 
tribution Boxes and Fuses, &c. Specifications, &c., from pem 
street, Melbourne. Local representation is necessary. T 
cations may be-seen at 73, Basinghall-street, London, EC. 
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WALSALL.— lI he Corporation have accepted the following tenders : 
Belliss & Morcom, supply and erection of two 3,000 kw. turbo-alter. 
natora with surface condensers, motor-generator, &c., £17,550 : Babcock 


heaters, economisers and stokers feed. pumps and feed water heater, 
water softenertanks, &c., steam and exhaust pipes, &c., £20,124. 


| Cedes Electric Traction (Ltd.) for two trolley vehicles at £806. 10s, 


each, and a second-hand trolley vehicle at £100. 
Ayr.—The Corporation have placed an order with Richardsons, 
Westyarth & Co. for a steam turbine generator at £4,940. 


War Office Contracts. -in addition to 7,000 of their patent 
seamless oileane recently delivered to the navy, Messrs, Joseph Kave 


. & Sons, Leeds, have now reecived orders for immediate delivery of 


WALTHAMSTOW.—- The following tendera are recommended for | 


acceptance by the Urban Council : 

Walter Scott (Ltd.), steel rails (Sandberg), fish-plates, &e.; Edgar 
Mien & Co., castings ; Bayliss, Jones & Bavliss, fish bolts, rivets and tic- 
bars; Watlington & Co., copper bonds, 

SOUTHEND-ON-SEA.— The Corporation have accepted the following 
tenders :— 

J. Sadd & Sons, meter boards. 2s. and 2s. 9d. cach; Sykes & Sugden, 
fuse boxes, 3s, 3d. and 4s 7d. cach; British Insulated & Helsby 
Cables, fuse boxes, 4s. 7d. and 5s. tid. cach; W. Lucey & Co. joint 
boxes, 28, 9d., 3s. 3d.. 4s. 5d. and 8s. 8d. cach; Oliver Lamp (Ltd), 
ten 3,000 c.p. arc lamps, £163. 


KricuLEY.— The Tramways Committee have placed an order with 
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MUNICIPAL ACCOUNTS. 
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Aberdeen.— The accounts of the electricity department for the year 
ended July 31 show capital expenditure £443,897, of which £120,338 
has been repaid. 

Revenue was £60,801 (compared with £56,540 in previous vear), work- 
ing and general expenses were £29,393) (£29408), interest required 
£10,004 (£9,172) and sinking fund £16,262 (€15.554), the vear’s net profit 
being £4,960 (£2.235). The reserve fund is £26,845 (increase £5,052). 
Units generated were 14,698,994 (10,804,446) and sold 0,663,054 
(9,155,770). 

The report of the city eleetiical engineer (Mr. 4. Alex. Belly states that 
coal cost Is. 4d. per ton more than in the previous year, but the coal con- 
sumed showed a decrease of 87 percent, although the units sold increased 
by over half a million. This result is due to the more efficient generating 
plant installed at Ferryhill. Consumers tnereased by 243, making a tot al 
of 3,190. Motors show an increase of 779 m.r., the total being 8:441 p.v. 
961 heating and cooking devices are on hire (increase 218) Revenue 
Was T47d. (1-444.) per unit sold, and total costs, exclusive of capital 
charges, were 66d. (7b). Sinking fund required G tod. (41) and 
interest 025d. (0:240. ). 


Bradford.— The tramway accounts for the year ended March 31 
show capital expenditure £1.040,118 (increase £37,552) and the 
amount of sinking fund applied in reduction of debt is £407,600. The 
reserve fund amotnts to £82,808. 

Revenue was £317.407 (compared with £299,351 in previous vear) and 
working expenses were £231,051 (£200,552). leaving gross profit £86,255 
(£98,799). Interest required. £20,380. (£20,735). rent of leased lines 
£4,138 (£4,138) and repayment of loans and sinking fund contribution 
£31,821 (£31,926), leaving net profit £20,447 (£41,921). £11454 (£32.921) 
has been transferred to reserve or renewals fund and £17,200 (£0,000) to 
relief of rates. Passengers carried were 67.672.166 (62,005,976) and car- 
Miles run 6.255.878 (5,971,561), including railless traction 40,630 
(432.138), and units used were 12,041,270 (11.126.989). Average total 
revenue per car-inile. was. 12-T66d. (1240200. ), and working expenses 
üncluding total power cost, but excluding parcels, rail-less traction, 
Bowling Hill and motor gaiage departments) were. 83764. (7-551d.). 
Average fare charged per mile was 0:331d..— The tramcars owned are 245 
(crease five), rail less cars three (Gnerease eue), and petrol vebredes 13 
Uncrease one), and the employés number 1,3258 (increase 120). 

The revenue eained on the rai.less cyetem was £1.506 (£1, 3, av 
working expenses were £1,507 (£1,301), including £233 (£220) for poser 
at Id. per unit. 

_ The general manager (Mr. C. J. Spencer) says in his report the net 
increase of revenue was £17,353 and of expenditure £29,749. The chief 
items accounting for the increased expenditure and the increases in such 
items were sickness payments £2,956, wages and increased staff £8,333, 
rates and taxes £4,402, repairs and maintenance of permanent way 
£3.121, new car equipment £7,644 and cost of current £4,327. On the 
rail-less section from Laisterdvke to Dudley Hill, whicb haz been in 
operation about three vears, the net loss was £4l4 (£350); but Mr. 
Spencer has no doubt that if the last Id. stages of the tramways were 
separately accounted for they would be found unprofitable, and. having 
regard to the feeding value of the rail-less system, it is wrong and mis- 
leading to say the department is losing money on it. The system was 
put down experimentally, and the Corporation has gained considerable 
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r l ; i , 3.000 from the War Department, making 10,000 in all. 
& Wilcox, supply and erection of four water-tube boilers, with super- | 


Switch Contract, —11.M. Office of Works has just placed a contract 
with Messrs. J. H. Tucker & Co. for the supply, during the nest 
three years, of the following :- - 

S.p. 5 and 10 ampere, d.p. 5 and 10 ampere and s.p. 5 ampere two-way 
tumbler switches, all of the firm's well known No. 20 positive action 
pattern. The switehes are to be mounted'on either white or black ching 
bases, with fluted or plain brass covers lined. 


Commonwealth Contracts.— The following tenders. have 
accepted by the Australian Government Departments :—— 

Postmaster-Gencral’s Dept, Melbouruc,.— Siemens Bros. Dynamo 
Works, 4 tons 4 cwt. Wheatstone tape, £235. 4s.; W. T. Heulev's Tele- 
graph Works Co., 402 miles of wire, £6,239, 9s. 6d. : India Rubber, Gutta 
Percha & Telegraph Works Co., copper binders, £206. 16s, lo id. : British 
Insulated & Helsby Cables, copper wire, £42,021, 18s. ; tinned copper 
wire, £242. 10s. ; two-twisted conductor wire, £243. 15s. ;. Dalgety & 
Co., insulators, £1,702. Is. 


been 


MURIN 


experience which could not otherwise have been obtained. The depart- 
ment has prepared designs for a special type of car, a contract has been 
let for 28 chassis which are being manufactured by David Brown & Sons, 
and they are gradually being put into service. In regard to the con- 
troversy as to the relative merits of rail-less trolley and motor omnibuses, 
Mr. Spencer states that, broadly speaking, the whole controversy turns 
largely on the question of running cost. 1t ought to be possible to con- 
struct and opetate a rail-less trolley car, which will run more silently and 
with less vibration than a petrol-propelled vehicle, and Mr. Spencei 
believes this has already been achieved by the new cars at present in 
service, He is of opinion that rail-less ears will be operated at a con- 
siderably cheaper rate than it would be possible to operate motor omni- 
buses where there is a service of half an hour or less. An agreement has 
been entered into with Bingley Urban Council to construct tramways 
in their district and to operate the same on lease for a certain period, 
The line extension will be 2 miles 1,326 yds. in length, and a portion of it 
(1:5 miles) was opened on Feb. 3. Arrangements have been made with 
Baildon Urban Council for the Corporation to construct and operate a 
tramway from the present terminus at Baildon Bridge, Shipley, to a point 
opposite Station-road, Baildon (1,749 yds.). 

Twenty-nine car bodies have been re-built and five complete car bodies 
constructed. The. Committee have decided. to scrap the trucks and 
equipments of about 100. cars. purchased between 18098 and E500, and 
replace them by new trucks and brakes of departmental design built by 
Hurst, Nelson & Co.. and equip them with 50 H.r. motors made by 
Nemens Bros; Dynamo Works. Forty-eight of these new equipments, 
with re-built bodies, have been put. into. operation. during the 
year, and during the current vear it is hoped to put a further 
3) on the road. All cars are gradually being fitted with the new 
form of air and oil power brake designed jointly bv the general 
manager and the assistant engineer, and it is giving exceedingly satis- 
factory results in service. ‘The cars equipped with the brake are being 
fitted with drivers’ seats. On the Bingley extension the overhead equip- 
ment is of span wire construction, and the steel poles of weldless stepped 
The rails of high 
silicon steel have been supplied by Walter Scott (Ltd), and the man- 
ganese steel points and crossings by Hadficlds Limited. "Ple rails are ot 
the vider type, 105 ]b. per vard, and welded by the Thermit process, and 
the foundation has been laid on the ferro-conerete system. 

Shoreditch (London).— The accounts of the electricity depertinent 
for the vear ended March 31 show a net surplus of £41,715. 

revenue jneressed. £687. uotwithstanding a reduction in the prices 
charged for current. Working aud. general expences meiea ed 45:28, 
Public arc hyhting cest £4,489 (compared with £4,869 for the previous 
year), and incandescent street hghting cost £1,397. The substitutien cf 
incandescent electiic for ges lamps accounts fcr a redaction cf about 
£1.5:0 in cost of gas lighting. £1,500 is to be applied to relict of rates 
and £2.506 is placed to reserve. Electrical energy genciated fiom 
destructor steem was 781,016 units, for which the electricity depa:tmont 
paid £1,595, in addition to a standing charge of £100. j 

Stockton-on-Tees.—-The accounts of the clectricity department for 
the vear ended March 31 show total capital expenditure £50,033 (in. 
crease £1,088). Mortgage debt cxtinguiched is £25,087. 

Income was £10,428, and working and general expenses were £5,006, 
leaving gross profit £4,822. Interest. redemption and income. tax 
absorbed. £3,765, and bad debts; overcharges, &c., £11, leaving £1046 
net profit, which has been placed to reserve. Units generated and pur- 
chaed were 1,523,127 and oeld 1,546,266. 
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pes des messtreet, London, EC. d 

9 Messrs. J. B. Garnham & Sons, 132, Upper Tha D, quote under 
COM PANI ES REPO RTS. date A ber 23, the following as the present basis prices of i 
slid Drawn Bras Tubes. - eid. | Ant t 00 
rawn rass u eeseeeees " monv e»ec6000*5*4*654 
anii FIRE AUR (L'TD.)— For the year ended June 30 the Sla rris Coppet Tubes .....* ag English Lead.............. £19 10 0 
profit, atter allowing for epreciation, was £956, against £46 in the pre- r pper Tubes ........ . 

vious year. Including £158 brought in, the available total is £1,114, out ape apa Hes eh Clean Scrap ree zat i d 
of which it is proposed to place £250 to a bad debt reserve account, Copper Wire ...eseseseessessee — 9d. Braziery Copper Scrap...... fAd 0 Ç 
leaving £864 to carry forward. The National tubular alarm has enabled Rolled Brass ec9.0908009009260809999099 7 d. Cen sok r dp EETL £39 0 0 
the company to meet competition successfully, and a considerable Brass Sheets «s-eceseserececers d: ed ie seus id d : : 
number of the installations effected during the year have been carried out per ton. | Hollow Pewter ............ £0 0 0 
with that system. Orders were received during the year from the War Copper Sheets ....sseseees £76 O 0 Black Pewter. ............ £60 0 0 
Office (Portsmouth) and several large commercial firms, banks, &c. url Joseph, Earl-street, p 2o OO OE London SE. quotes UR 

l bices LIGHT CO. (LTD.)—The report for the year ended March 31 September 22, the following prices of SCA METALS :— i 
states that the trading profit was £13,461. After writing off the whole of du do 
the preliminary expenses (£4,780) the balance is £3,777, Deducting the Aen Mixed Bras s.l. e Heo rere UP: 
adverse balance brou ght forward (£3,165) a credit balance of £6 1 mains Clean Copper...cscscccecee £48 0 0 Old Zinc...... Sonam eee $0 00 

g ( » ) 2 re 

' l Braziery Copper............ £44 O 0 | Hollow Pewter .,......... £95 0 0 
Gun Metal .. £48 0 O| Shaped Black Pewter ...... £60 00 


Mr. Joseph can supply solder at the following P 
or strip), £68: Commercial Tinman's Solder, £92 : Blowpips Solder, £92. 


rices per ton : Plumber's Solder (in bar 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES, &c. 


ELECTRIC TRAMWAY & RAILWAY TRAFFI 


wned by the companies included in the British Electrical Federation fo 

ended Seri DE ee ach (decrease £1 570). The omnibus receipts were £16,127 
increase t9, e ces as were wor 

car the decrease for the week was £1,671. g both last year and this 


Yorkshire W.R. Trams ... 


. 20 


—— 


— (a) These comparisons are with the colirasgonding period Lagu "Pm y 
1 includes omnibuses; &c. $ Minus 2days. | Minus 3 days | Pis 
4. Plus 2 days: 


E LINE. iur S line. s T. — uc 
ended. ü 0.0 of 
NEW COMPANIES, ee LT | Amount, Pe 
BRITISH JNDUSTRIES SUPPORT FEDERATION (LTD.) (137,680.)— | £ al MEE, 
Reg. Sept. 15, capital £2,500 in 1s. shares, to carry on the business indi- vesci pation os. Sept de | Lob e nr. pene x 
; é ; glo-Argentine ....- | 2^ 16 51235 | + 1,067 | 136. 12020278. |- M08: 
cated by the title. Private company. Secretary, E. D. Carey. og, Ashton-under-Lyne....... » 19 399 | — 25 11,700 i+ IN 
office, Central House, 34 and 36, Oxford-street, W. Ayr Corporation... ... - -| » 19 413; — £17} 18 884 - wl 
RAD " ] Bath Electric Trams, Ltd. i ne M CE 
ION (1914) (LTD.) (137,611)—Reg. Sept. 8, in £l shares, to | Birkenhead.........---- o 20| 1246|— 67| 25 | 319 i7 uj 
carry on the business of wholesale and retail chemists, manufacturers of Bine eae " i be" = " a rt E ps 
1 ` mi " 1 : » " : urn rpora on .- »" ; == ' 
ane bei ii re. preparations, processes or compounds for in- | BoltonCorporation.....-| » 20. 259|-— 183) 2 , I 2045 
creasing the calorific properties of coal, &c., and to adopt an agreement | tBournemouth Corporation| ., 16 1988 | — 546, 24 | 54,437 |- 20h 
with M. Chater, the liquidator of Radion Limited. Private company. ew Ji Corporat on sums us » | 2159 + x a ee : p 
BS ^ ir ; s Rre nV Nix ‘av MM. " : ESN » ri n rpora on sess ,» , -— «0, ‘ 
nee pea a E PARE Ms Nixon, Rev. E T. Hedges (managing directors) {Bristol Trams & Carriage |, 18! 8693| — 386| 37 325042 |+ 2000 
and E. Etchel. Reg. offices: 38, Hertford-road, Kingsland, N. E. Burnley Conia SEP: eee n 1,405 — 255 2 a le ai 
urton Corporation. . ...- i Es ; 
STATUTORY RETURNS. RA A o i 2 ed Mn 25 36,294 t 1,82% 
o : T : cu ramways Co. .- E n66,0581 | — Rl». oe T 
| AE pits d rt. oe to return to July 10 | Camborne-Redruth. ..... ” 9 i31 | — 38 539 - XN 
capital is £10, in £10 shares. 337 shares taken up. £4,370 paid. | Cardiff Corporation ......| Aug. 2? 2,753 | — 216 21 | 631% + 2 
£2,000 considered as paid. Mortgage and charges, nil. oe Learn Raley oe s js T T 
BRITISH CONTINENTAL ELECTRICITY SUPPLY CO. (LTD.)—Return to | & Pi aa a Ben '" qe a7 | 18i 
: : 2 : : e zs | Di 
Aug. 7 gives capital as £20,000 in 1,000 preference and 1,000 ordinary Er ai a er oe k 2 Pm i 27A 
shares of £10 each. All shares taken up. £16,400 paid. £3,600 con. "Derby RU E Jna» DB 2S + 7| £5 | 2600 i+ js 
"m . ROM i : ver Corporation... ... 5». 19 2 — 9 O | 
sidered as paid. MER mad charges, nil. Dublin & Lucan Rr a | : : 32 i 3 i n : E. 
u nited ......-* ss " 8 5.5 + 2,423 ; : 
ORTGA AND CHARGES. Dundee Corporation ..... » ]l6| 1259| — $18 | 2321 RS 
BRUSH ant " CTRICAL saprei CO. (LTD.)—Memorandum of satis- Bast am oe T: 5. 19 (200 | + 219 | §25 | 2198 i 13) 
faction in full on Oct. 2, 1912, of prior lien second debenture stock, dated | Exeter Corporation... RÀ j E i 7; 
: 2 : , ous = | 
Dec, 98, 1911, securing £75,000, of which only £70,000 was issued GE ter Corporation. . » 18 355 13 9,292 2 
: , : lasgow Corporation... .. ” ]19| 20,042 — 831 | $16 | 323,108 jt ^ 
(Notified Sept. 15, 1914.) Classo pTrams......s.. » 19 119|~- 23 | 38 788 - MW 
l o ucester Corpn. ...-.-- ; " m 
COMPAGNIE DES CABLES BUD AMERICANS. (1,408.)—Particulars filed | tHalifax Corporation .....| ,, 15] 1,947] — 18 24 | 5634 + 3B 
Aug. 25. Reg. in ne ed address: 22, Royal Exchange, E.C., an Elec. Trams Co.. ,  16| 1,041 367 | .. l, - 1% 
where E. L. Bing is authorised to accept service. No memorandum or Ung PONG ec rp mE . ss Ss " 
Ne mn ber Hong fda Corpnesccecl 4 19| 218 | + 139} 25 | WHS + SF 
articles of association filed yet. Hull Corporation sepe]: om 19| 2984| — 142 2 n t d 
; ord DistrictCouncil....| ,, 19 577 | + 132 ; 
i, [COMPANIES INCORPORATED OUTSIDE THE U.K. Ilkeston DistrictCouncil..| ,, 16| 125|—  15| 24 | 3% 7 5 
ELECTRO CHEMICAL CO. OF SOUTH AFRICA (LTD.) (1,410 F)—Par- Ipswich Corporation ..... , 19 427! — 109| 25 | 1238 tł D^ 
ticulars filed Sept. 7, capital £2,000 in £10 shares. Reg. in Transvaal on d D Er 915 J= eb| 2 Sas 
. : P em : Kilmarnock Corporation..| ,, 19 157| — 20| 18 3146 |- 
March 29, 1911, to carry on the business indicated by the title, and to | Lanarkshire Trams Co...  , 122| 1,780| + 7|2| 70,58 +t 6.217 
acquire any mines, mining rights and metalliferous land in Transvaal or npe e. hireUnited ...... ” 16| L595|-— 170|132 | 6114 t i 
elsewhere. British address: 13, St. Helen’s-place, E.C., where E. H. eee Pe tied A e 19 s 1 a S ds H 3d 
- Rainbow, J. A. Millington and J. Websdale are authorised to accept | Leith Corporation ....-. ” 19 "648 | — 59! 18 | 13,911 + © 
service. E Lincoln Corporation eco ee ee ee oe oe Da 
RECEIVERSHIPS. Liverpool Corporation...) ar 12) 1325 |-— AI ad de 
BEDFORD & CO. (CARDIFF) (LTD.)—CG. E. Corfield, 119-125, Finsbur Clandudno&olwynBayR| , 18| 393 | — 122) 42 | BS liy 
ef ; » 119-125, Finsbury- i 51.8 
pes ement, B.C., ceased to act as receiver or manager on Sept. ll, ok” pees ee Co: Se: n 9| 45541 | + uH f 1,021,638 t pi 
London United... .....-. 4 18| 5572|-— L133| 38 | 23688 7 T 
LowestoftCorporation ...| ,, 19 21)0| —  €9| 59 | 11,00 t 
Maidstone .......-.. PES : m 2s e e Sm 
CITY NOTES. Manchester Corporation ..| ,, 19 | 16330 | — g97 | 25 | 49829 |t 
Mersey Railway .....++- - ct : M iu e 
| —9—— Metropolitan Dist. Rly... t UNES 
MEMORANDA (Sept. 24).—Bank rate 5 per cent. (since Aug. 8, 1914). n E nS .| „ 18| 8176|— 1,292) 38 34502 + : 
Price of silver, 24|d. Consols Pay Day, Oct.1. Stock and Shares Pay Nelson Corporation NOR "2| iej- 89 Q3 | 4% z ^ 
Day, Sept. 28. Newcastle-on-Tyne Corpn.| ,, 19! 5,765, + 882, 324 13.00 |t 1 
Tho fh. Ai . Newport (Mon.) .......-- 5.22 828| + 26| 24 | 204% + 
BRITISH ALUMINIUM co. (LTD.}—The directors have decided to pay | Northampton Corporation) ,, 18 615 | + 16 | 124 | 148U M 
a six months’ interim dividend at the rate of 6 per cent. on the preference Oldham Corporation ..... . . . a y s 
Perth (N.B.) Corporation. E 6 a E MS erus 
shares. Perth (W.A.) Elec. Trams. . . : T a E 
CANADIAN GENERAL ELECTRIC CO. (LTD.)—The directors have E oo Corporation. D z 20 z vis n 1 4 T 
> xni » > í e Se ; es n rpora OM ereae » 1, : , aN 
declared a div idend of 12 per A A pd to Sept. 30 on the Rotherham Corporation ..| y 16| 1092 4 59 24 | 2508 t oc 
common stock ir a n y dividend of 3} per cent. for the six | Salford Corporation. . . . . ” 201| 462|— 480) 24 128,827 |= © 
months on the pre crenee stock. Shanghai ee ee PE . ee ee ae e yx 
4 sale = 199,048 it 
ELECTRIC SUPPLY CO. OF VICTORIA (LTD.)—The tramway and light- Suse a Nuls cd oe Ld eue MCN 
ing receipts of this company for the three months ended June 30 were | fS. Metropolitan Tramwa „ 18| 1072|- 157 38 (206 i x 
g22 812, and the expenditure £14,323. Southampton .......+.- » 16] 1263|— 188 24 rH PES 
wer Die MWAYS -— . Southend Corporation....| „  16| 1162|- 9 25 | 299 T "v. 
MADRAS BLECTET e d d rea (LTD.|—-Tlhe directors have 3t yb dee yd ge E B) , 19 m — E $25 er IL 1€ 
«sl: interim dividend on the 6 per cent. iv farane underland Corporation ..| ,, 20, 13 = em p dM 
declared an Re l cumulative preference | Sunderland District...... "- 36 s38! — 2| 46 | 29 i: xi 
shares, payadie t s Ux Swindon Corporation ....| » 16 179| + 2) 24| MD 4$ 
SHAWINIGAN WATER & POWER CO.—The directors have declared a Linee con Co. seses. » 16 pd t 20 p Rin 4 is 
dividend of 14 per cent. on the common stock for the quarter ending Lcd ur S G Lee t 11| 38 am u r 
Sept. 30. Warrington Corporation. .| ,, 10 432 | — 3. 2 ja i+ Ne 
Me ai 2. 5 cc 2 LI Q2 LI U å WestHamCorporation...| , 17| 2,264) t 63 |1% 103 " 
BRITISH ELBCTRICAL FEDERATION, — The traffic receipts on the tramways and railways Wolverhampton Corpn...| , 16 965 = 5S, S9 + = 


1,387 
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difficulty in making transformers suitable for outdoor 
stations ; and, indeed, 1t is stated that such transformers 
are now recognised lines of manufacture and give perfectly 
satisfactory results. There are, doubtless, difficulties in 
regard to cooling, and care must be taken that the liquid 
used for this purpose does not readily freeze. This point, 
however, should not cause any great trouble, except possibly 
in very exposed situations, provided that a suitable oil is 
selected. | 


eco 


SIMILARLY, electrolytic lightning arresters can be placed 
out of doors without fear of trouble. When, however, we 
come to switchgear and operation it appears to us that the 
conditions are necessarily not so satisfactory. It must 
surely be better to place apparatus of this kind under 
shelter, even if such shelter is of the most modest description; 
and merely by adopting this modified course the greater part 
of the saving due to the avoidance of large buildings would 
be obtained. This view seems to be adopted also by some 
engineers in the United States, as will be seen by a Paper 
by Mr. F. L. Hunt elsewhere in the present issue. Obviously 
where the equipment is of mixed type, consisting partly of 
transformers and partly of rotary converters or similar plant, 
& wholly outdoor sub-station is out of the question and the 
design must be limited to the semi-outdoor variety in which 
the transformers and the lightning arresters are placed 
outside, while the "bus bars and switchboards, along with 
the rotary plant, are placed within. 


marc np ne uc o 


Engineer Units of the Royal Naval Division —The Board 
of Selection will continue to interview applicants until the end 
of this week. Applicants (who must have had actual experi- 
ence of constructional work) are required to attend in person 
at No. 2, Savoy-hill, W.C., between 10 a.m. and 1 p.m., or 
between 2 p.m. and 4 p.m. (Saturday 10 a.m. to 1 p.m. only.) 


Royal Engineers (T.F.)—The following appointments and 
changes are announced :— 

London Electrical Engineers.—Lieut. Leopold G. E. Morce to be 
seconded. 

London Airline Signal Company.—Supernumerary Lieut. Geo. Ranson 
to be Captain and to remain seconded. 

Northern Wireless Signal Com pany.—Gerald H. Mawson to be Second 
Lieutenant. 

Scottish Cable Signal Company.—John C. Russell and Alex. B. S. 
Laidlaw to be Second Lieutenants. 

Meters, &c., Approved by the Board of Trade.—The 
Board of Trade have approved of the construction and pattern 
of the British Thomson-Houston polyphase wattmeter type 
R.H.P. for the measurement of electrica] energy supplied on 
the constant-pressure two-phase three or four-wire or three- 
phase three-wire a.c. system (specification and drawings 
H.12823 and pattern R102380) ; and the Venner time switch 
type R.B. for recording the portions of the 24-hour day during 
which the supply of electrical energy (c.c. or a.c.) is given 
(specification and drawings H.12664 and pattern 19057). 
Portable Wireless Set.—It is stated by the “ Engineer ” 
that a portable wireless outfit, which can be set up in 12 
minutes and has a radius of operation up to 800 miles, has 
recently been adopted by the United States Army Signal Corps. 
It includes a motor wagon with a 30 H.P. engine, which is geared 
to a 110-volt generator, the pressure being stepped up to 22,000 
volts for the wireless equipment. The antenna is of the 
umbrella type, attached to an 85 ft. mast, which is built up in 
nine sections by block and tackle, and is transported in com- 


consists of heavy insulated wires radiating from a common 
centre, to which is attached the earth wire of the set. 

A Powerful Electromagnet.— According to the “ Journal " 
of the Franklin Institute, probably the strongest electromagnet, 
is produced by the new method successfully applied by Profs. 
Perot and Deslandres. Their idea is to take one of the strongest 
electromagnets of laboratory type with pointed pole pieces 
which already give a high value of the magnetic field, and then 
to put an extra coil around the air-gap between the poles so as 
to add considerably to the field. This coil is made of thin 
copper strip and is cooled down as low as —30°C. by a current 
of oil, so that a remarkably heavy current can be put into the 


coil without burning it ; e.g., it will stand a current density'of 


1,800 amperes per square millimetre, using a 0-2 mm. strip. 
Such a coil is put on a Weiss electromagnet which carries the 
usual coils and gives 41,000 gauss for the magnetic field strength. 
Putting on the 30,000 ampere-turns of the new coil brought 
up the field strength to 51,000 gauss, and it was only the lack 


of current that prevented as high a figure as probably 60.000 


gauss, so that a most powerful field can thus be obtained. 
Earthing of Distribution Systems.—The undesirability of 
operating earthed distribution systems unless the earth 
connections have very low resistance was pointed out in a 
recent Paper by Mr. S. B. Hood before the Canadian Electrical 
Association. It was stated that driven earths varied in resist- 
ance from about 5 ohms to 180 ohms depending on the soil and 
the contact therewith. In the neighbourhood of such earth 
connections the potential gradient might be considerable, and a 
person walking in the vicinity might receive a noticeable or even 
fatal shock due to the potential difference between the places 
where his feet touched. The danger of having uninsulated earth 
wires on poles was also pointed out when they were in such 
positions that linemen might come in contact with them while 
working on unearthed conductors. In a house-service system 
it was advised where possible to connect earth conductors to 
water pipes at the point where they left the building. When 
lines entered a house through the upper walls it was sometimes 
practicable to attach the earth wire to bathroom fixtures or 
vent pipes, or to overflow pipes on expansion tanks when hot- 
water heating equipment was employed. By thoroughly 
earthing the neutral conductor of an interconnected three-wire 
distribution system every 300 ft. or 400 ft. it was declared that 
accidents and instrument trouble from accidental earths had 
been considerably decreased. A three-phase primary and 3 
three-wire secondary system were described having a common 
neutral conductor which made it possible to eliminate earth 
wires on poles and employ one conductor in the single-phase 
primary sections, thereby reducing the installation investment. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


We publish an article on the “ Effect of Wave Form on the Read- 
ings of Moving Iron Instruments," by Mr. R. B. Burrowes ( p. 995) 

We publish an abstract of a report to the American Institute of 
Electrical Engineers on * Problems of High-Tension Transmission 
Lines ” (p. 990). 

An article on the “ Crank Drive in Electric Locomotives,” by Mr. 
J. Buchli, appears in abstract (p. 992). Our Leading Article deals 
with this subject (p. 1002). 

We give a Paper, somewhat abbreviated, on “ Transformers,” by 
Mr. A. E. H. Dinham-Peren (p. 1000). 

A Paper on * Outdoor v. Indoor Sub-stations,” by Mr. Alexander 
Macomber, is given in a slightly abbreviated form on p. 1004. 

A Paper on “ Outdoor Sub-stations in New England,” by Mr. 
F. L. Hunt, is abstracted on p. 1005. 

An article on the “Storm Detector and its Influence upon the 
Operation of Lighting Central Stations," by Mr. W. H. Lawrence. 
appears in abstract on p. 994. 

We publish an abstract of a Paper on “ Constant-Voltage Trans 
mission," by Mr. H. B. Dwight (p. 998). 2 

An abstract of an article on “ Working Testa on a Single-phase 


partments of the waggon. The counterpoise or artificial earth ^ Mercury Converter," by Prof. J. Epstein, is given on p. 997. 
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PERSONAL. 


Sir Robert Turnbull, general manager of the London & North 
Western Railway, retired from that position last Wednesday and was 
succeeded by Mr. Guy Calthrop, who, as announced in these 
columns at the time, was selected by the directors during the latter 
part of last year to fill the position. 

Mr. H. Bell, M.I.E.E., electrical engineer and manager of the Hull 
Corporation electricity works, is away on active service. 

Mr. H. J. Groves Webb, engineer and departmental manager of 
the Electrical Co., has joined the Roval Naval Division (Engineer 
Units), and is in the Naval Camp at Martin Mill, near Walmer. 


APPOINTMENTS VACANT AND FILLED. 


The Electric Construction Co. (Ltd.), Bushbury, Wolverha mpton, 
advertise for an assistant designer of alternating-current dynamos 
and motors. 

A switchboard attendant is wanted for Blackburn electricity 
works. Applications to the borough electrical engineer, Mr. P. P. 
Wheelwright, Jubilee-street, Blackburn. See advertisement. 

The Automatic Telephone Mfg. Co. (Ltd.), Milton-road, Liver- 
pool, advertise for a draughtsman for automatic and general tele- 
phone purposes. | 

Messrs. Siemens Bros. Dynamo Works, Stafford, advertise for a 
number of experienced test room assistants. | 


Mr. H. E. Robinson, of Doncaster, has been appointed shift 
engineer at the Tunbridge Wells electricity works. 

Walsall Corporation have appointed Mr. T. Llewellyn, of Bir- 
mingham, clerk of works to superintend the erection of the new 
electricity generating station, and Mr. H. Hopkinson has also been 
appointed as canvasser for the electric supply department. 

Mr. W. Ellerd Styles, A.M.I. E.E., has been appointed instructor 
in electric wiremen's work at the Technical College, East Ham. 


INSTITUTIONS AND SOCIETIES. 


Junior Institution of Engineers.— The Council of this Institution 
have elected the Marquess of Graham, D.L., C.B., C.V.O., as their 
President for the year 1914-15, in succession to Sir Boverton Red- 
wood, Bart. The Vickers prize, consisting of a gold medal and 
premium of instruments or books, has been awarded to Mr. James 
Richardson for his Paper on " High Power Diesel Engines: their 
Development for Marine Service." Mr. Richardson has also been 
fortunate enough to secure the Institution medal for the same 
Paper. The other awards of this Institution have not yet been 
announced. It is interesting to note the excellent progress made 
with the local sections in Birmingham, Manchester and Sheffield. 
The membership has been considerably increased during the year, 
and the Committees of each section are arranging a ful] and inter- 
esting programme for the coming session. 


Institute of Commerce.—1t would appear that the proposal for the 
formation of an Institute of Commerce which will be representative 
of the specialised sections of British trade is making good progress, 
and a meeting will be held at the Savoy Hotel, London, W.C., at 
2:30 p.m. on 8th inst., to consider important questions in connection 
with the movement. wis .0 ' 

The Right Hon. Earl Grey, G.C.B., will deliver an address at the 
luncheon which will be given before the meeting. It is thought that the 
present is an opportune time for the promotion of such an Institute, as, 
owing to the war, much of the trade which has fallen into German and 
Austro-Hungarian hands during recent years would, if the trade of this 
country were properly organised, be captured by British manufacturers 
and exporters. Those responsible for the formation of the Institute have 
been impressed with Lord Grey's scheme for the concentration of all the 
Government offices in London of the self-governing dominions on one 
central site and the promotion of inter-Imperial trade by the erection 
of the Dominion House on the Aldwych site in the Strand, and they 
desire to co-operate in this scheme by housing the Institute of Commerce 
on the same site. Invitations to the meeting have been sent to the 
chairmen, directors and secretaries of the various British trade associa- 
tions who are interested in the proposed Institute of Commerce, and 
applications for tickets from trade organisations for their delegates 
should be addressed to Mr. J. Taylor Peddie, Exhibition- building, 
Aldwych Site, Strand, W.C. 


Institute of Radio Engineers (U.S.A.).— The first meeting of theinsti- 
tute for this season was held on September 2nd, at Columbia Univer- 


sity, New York, when Mr. David Sarnoff (Marconi Wireless Telegra ph 
Co.) read a Paper on * Radio Traffic." The passage of a wireless 
telegraph message from sender to destination over inter-linked line 
and radio-telegraphs was traced, and the difficulties in traffic hand- 
ling imposed by the present radio laws were discussed. A brief 
description of the traffic methods to be used in operating the Belmar- 
New Brunswick transatlantic stations followed. Messrs. V. Ford, 
Greaves, George S. Davis, Robert H. Marriott, Emil J. Simon and 
John L. Hogan, junr., discussed the Paper at some length, taking up 
more particularly the need of radio legislation designed to meet 
modern conditions of radio engineering. The next meeting will be 
held on Wednesday evening, October 7th. 


Electric Vehicle Association of America.—The programme of the 
fifth annual convention of the Electric Vehicle Association of 
America, which is to be held on Oct. 19, 20 and 21, at Philadelphia 
(U.S. A.), has just been published. The morning session on Oct. 19 
will be occupied with the usual opening addresses, followed by the 
business reports and the reports of various committees. The after- 
noon session will be devoted to further reports by the several com- 
mittees, including those on operating records, garage and rates, 
standardisation, central station co-operation, and others. Two 
Papers will be read at this session, one on the '' Progress of the 
Electric Vehicle," by Mr. J. H. McGraw, and the other on “ Electric 
Vehicles in Parcel Post Service," by Mr. W. P. Kennedy. An 
evening session is also to be held, when Papers on “ Electric Vehicle 
Charging," by Mr. J. F. Lincoln, and on " Special Applications of 
Electric Trucks," by Mr. F. N. Carle, will be read. On Tuesday 
morning Papers on '' Electric Vehicle Performance,” by Mr. R. B. 
Grove, and “ Effects from the Utilisation of the Kinetic Energy on 
an Electric Vehicle," by Mr. T. H. Schoepf, followed by a lecture on 
“ A Wider Dissemination of Electric Vehicle Information," by Mr. 
T. I. Jones. In the afternoon the following Papers will be read : 
“ Calculations of Electric Motor Characteristics and Prediction of 
Vehicle Performance," by Mr. A. A. Nims; '' Educating the Public 
in the Field and Use of the Electric Vehicle," by Mr. F. C. Hender- 
schott ; and '* Power Waggon Operation in Central Station Service,” 
by Mr. W. A. Manwaring. A lecture on “ Electric Fire Apparatus," 
by Mr. G. S. Walker, will be delivered at this session. On the last 
day of the convention the Papers to be read include “ The Design 
and Performance of Electric Vehicle Motors,” by Mr. H. S. Baldwin ; 
‘ The Cost of the Electric Vehicle," by Mr. G. H. Kelly ; * European 
Development of the Electric Vehicle Industry," by Mr. P. D. 
Wagoner; ''Constant Potential Systems for Charging from Motor 
Generators," by Mr. H. P. Dodge. A symposium on the “ Electric 
Industrial Truck," by manufacturers, and a lecture on “ The Motor 
Truck in Traffic Congestion," by Lieut. W. D. Mills, are also included. 
in the programme for this day. 


ARRANGEMENTS FOR THE WEEK. 


THURSDAY, Oct. 8th. 
GREENOCK ELECTRICAL SOCIETY. 
7:45 p.m. Visit to Hunter-place sub-station, Greenock. 


FRIDAY, Oct. 9th. 


Evectro-Harmonic SOCIETY. 
8 p.m. Smoking Concert at the Holborn Restaurant, London, W.C.. 


THE NATIONAL RELIEF FUND. 


(Treasurer H.R.H. The Prince of Wales.) 


This great National Fund, for the relief of those amongst the needien 
classes who are widowed, orphaned and otherwise atfected by the fighting 
in which our troops and ships are now taking part, urgently seeks contri- 
butions however small. 'lhese can be sent with the following note,. 
which can be cut out, filled in, put in an envelope and sent unstam ped 
addressed H.R.H. The Prince of Wales, Buckingham Palace, London. 

we 


I enclose £ &. d. toward the Prince of Wales’ 


NATIONAL RELIEF FUND. 


Name e9909e0909*00€6902500 peotuscsce0029e080900090090000000000900000000900009000000000900f09- 


Address.. ...sooeoososessesessessecoccsocosessesoossovessenpsvososeoepsoroonspecoceesoo 


0050000900090 9900000€ (990009902052000002000050900050a00894000450990090599009050/2997 
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PROBLEMS OF HIGH-TENSION TRANSMISSION LINES.* 


It is not intended that this report shall completely cover the very 
broad subject of transmission of electrical energy, but only that it 
shall outline some of the more important problems which have to be 
considered when building and operating high-voltage lines. Certain 
topies of particular interest at this time have been treated sepa- 
rately and are published as appendices to this report. | 

Right-of-way.—In sparsely settled countries there is generally no 
trouble in securing as much land as may be necded for the erection 
of the transmission and telephone lines, and the only point to bear in 
mind is the choice of route involving the least constructional diffi- 
culties. On the other hand, where the land is already fully occupied 
and valuable, the right-of-way problem is often not easy, and the 
question arises whether it may not be advisable to obtain easements, 
'giving the company the right to erect and maintain its lines across the 
lands of the owners. Tower lines may even cross fields under culti- 
vation, causing practically no inconvenience to the farmers. For 
‘convenience in patrolling and the making of repairs, the route 
should, as far as possible, be chosen alongside of highways, regard- 
less of whether the right-of-way is purchased outright or not. The 
width of right-of-way is an important consideration, as well as the 
mimimum clearances which should be allowed above ground. 

'There are cases in which it may sometimes be advisable to utilise 
the right-of-way of an existing steam or electric railway, provided a 
suitable agreement can be reached between the respective parties. 
This arrangement has been objected to at different times by laymen 
because of the alleged danger to the travelling public, but this objec- 
tion is groundless. Objection to this practice has also been made by 
the telegraph companies occupying the same rights-of-way, on 
account of the interference which may be set up in such circuits 
because of the proximity of the power lines. By the use of proper 
care these troubles may. be reduced so as to become unimportant, so 
that this objection also is overcome. " mE 

Under this heading may also be included the constructions neces- 
sary for the crossings of railways and other circuits. There is at 
present no generally. recognised type of crossing protection, and 
whatever kinds are used are usually subjects for agreement between 
the parties concerned. Certain protection from faling wires or 
cables is desirable, but we feel that the matter has been carried to 
extremes in many instances. If two power companies adopt 
elaborate and expensive means for protecting their respective cir- 
-cuits where crossing one another, when an ordinarily substantial 
construction of the lines themselves would suffice, how can they 
object if the telephone and telegraph companies, whose lines they 
have to cross, insist that an equally elaborate protection be installed 
for their crossings also? This shows the need for an intelligent 
agreement upon the subject and for a code of rules or specifications, 
preferably bearing the sanction of the Institute, which will be ac- 
cepted by all parties. Such specifications should allow a certain 
latitude in the construction so as not to inflict unnecessary hardships 
upon small power companies operating at comparativelv low volt- 
ages, or those located in unsettled districts. 

Towers.— The selection of the type of tower depends upon the num- 
ber of circuits to be carried, line voltage, whether suspension or pin- 
type insulators will be used, the physical characteristics of the 
country through which the line will pass, and also upon the climate. 
It is generally agreed that the square or four-legged tower is more 
‘efficient in the use of material than the three-legged tower, and the 
latter is seldom seen nowadays in new work. The flexible type of 
tower has also been used to some extent with good results, but it is 
necessary to place rigid towers at frequent intervals along the line to 
act as stays, from which the flexible towers are more or less sup- 
ported by the overhead earth wires, and also by the power cables 
when pin insulators are employed. It is too early to say what suc- 
cess will attend the flexible tower when used in connection with long 
suspension insulator strings, and until more data are available upon 
the subject it is advisable to proceed. with caution when considering 
the adop:ion of this construction. l 

Where suspension insulators are employed, it has been found 
that it is not good practice to place two or more conductors in a 
vertical plane, especially where snow and ice are liable to collect 
upon the cables. When this load breaks away it very seldom does 
so uniformly. and the cables are in great denger of coming into con- 
tact. It might be added that it has been observed in the eestern 
states that ice seems to collect to è greater extent at the centres of the 
spans than near the towers, which should be taken into consideration. 


The method of celculetion of tower designs should be standardised, 
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and the constants for such materials as copper, aluminium and steel 
used for conductors should be taken at some acceptable figure, such 
as 30,000 lb. for copper and 14,000 lb. for aluminium, as representing 
the elastic limit of the material. The design should be calculated so 
that when the loads estimated are all in operation the structure vill 
be stressed to the elastic limit. "The factor of safety is, therefore, in 
assuming excess loads over those which are known to be liable to 
happen. Ordinarily towers should not be calculated, but they 
should be specified to stand certain loadings, and should be tested for 
these figures. 

It is very important in the use of rigid towers to see that the 
foundations on which the tower stands are all at the same height, and 
therefore, it should be specified that the foundations of the tower 
should have their tops within jl, in. of the same height. 

In the construction of towers no material should be used less than 
$ in. in thickness. It is recommended that the minimum number of 
bolts in any connection be not less than two. It should be kept in 
mind in the design of the towers that men are likely to climb up and 
down the towers on the angles, and, therefore, one of the limiting 
conditions is to see that no members are used which would be bent by 
the weight of a man in so climbing a tower. | 

It would seem advisable to increase the customary figure of 
45 deg. used for the angle of deflection of the insulators to 55 deg. or 
60 deg. from the vertical, under the worst wind conditions. 

. The effect of ice and sleet should be considered, and this from the 
point of view of non-uniform loading. The structure should be so 
designed as to permit the loading of one span with the two adjacent 
spans not loaded, and still have sufficient. clearance between all 
wires so that under these conditions there would not be probable 
contact due to wind conditions. 

- Not less than } in. of sleet, or ice for the north-eastern part of the 
United States and the eastern part of Canada should be allowed for. 

The wind load is heaviest at times of sleet, and it should be recog- 
nised that the sleet does not form uniformly around the wires, but 
that the section of the ice is more or less elliptical. | 

It would seem advisable to increase the amount of wind pressure 
for the eastern part of Canada and the United States to about l5 Ib. 
pressure per square foot on the round surface. 

The usual method of erecting towers is to assemble them lying on 
the ground and then tilt them into place, which is apt to induce faults 
in them, hence it is very necessary that a careful inspection be made 
of them after erection, with a view to tightening up the bolts and 
examining the various members to see whether they are distorted. 

Ín many cases towers have been provided with insufficient means 
for supporting and firmly holding the earth cables. The earth. 
cable clamps should be quite long, and have not less than four bolts, 
so that the cables cannot possibly slip, allowing them to sag down in 
contact with the power conductors. | 

From reports received from various quarters it appears that the 
galvanising of steel towers is generally preferred to painting. Prob. 
ably the manufacturers themselves differ more on this point than the 
users of towers. Paint affords a good protection if the structures are 
periodically gone over and carefully scraped and cleaned before the 
paint is applied. It is very difficult, however, to reach all small in- 
terstices and pockets, and these are the places where rust 1s most 
apt to occur. Superficial inspection frequently will not disclose 
rusting which may be occurring beneath the paint coating. There is 
no doubt that periodical repainting is more neglected than otherwise. 

Galvanising. on the other hand, practically eliminates worry 
and expense for maintenance, as it is electropositive to iron. The 
galvanised coating has two functions to perform. In the first place. 
it is designed to keep the surface of the steel from coming into con- 
tact with water and the atmosphere ; and, secondly, it protects the 
iron whenever water and oxygen finally succeed in breaking through. 
If the galvanising is properly done, it may be relied upon to be in 
good condition at the expiration of 12 or 15 years, wheras painting 
cannot be depended upon much longer than two or three years. 
especially where the atmosphere contains sulphur or other fumes. 

Footings extending into the earth may be galvanised with good 
success in most soils, although there are earths where asphaltum 
paint. coating is more durable. In cases where extreme acidity or 
clectrolytic action is expected in the soil, it is more economical in the 
long run to provide a concrete footing thoroughly encasing the steel. 

 Conductors.—The relative merits of copper and aluminium con- 
ductors have been discussed quite often, and it is not proposed here 
to open the subject again at this time. 

Experience has shown that hard-drawn copper cables should not 
have hemp centres, for an action partly chemical and partly recha- 
nical is set up which sooner or later weakens the strands and causes 
the cable to part. | MENT A 

In order to secure a greater strength and also partly to add wel 
to the cable a steel core has been inserted in some of the aluminium 
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cables recently manufactured. While it is claimed by the makers 
that such cables are as durable as the ordinary aluminium cables and 
free from electrolytic corrosion, conclusive proof upon this is still 
lacking. It is understood that steel cores in aluminium cables are 
not considered satisfactory by English cable manufacturers. 

For long spans, where great strength is required, wires and cables 
made of steel having a coating of copper (copper-clad steel) are 
available, which give very good results. These wires are still too 
high in cost to be used generally for power conductors. They are 
coming into use to a certain extent, however, for telephone and tele- 
graph lines. 

In passing, it may not be out of the way to remark that there are 
several formulas in existence, all more or less tedious in their appli- 
cation, for the calculation of cable sags, taking into account tempera. 
ture changes as well as spans and tensions. The majority of these 
are adaptations of the parabola formula and will give sufficiently 
accurate results so long as the spans and sags are moderate. We 
would suggest that some simple method, such as a set of curves, be 
evolved, based preferably on the catenary, from which the sags may 
be quickly and accurately determined for all possible conditions. 


Earth Wires.—It is generally agreed that overhead earth wires 
are beneficial as a protection against lightning. Just how much 
protection is actually afforded, however, is still a mooted point. 


Insulators.—Reports received from various parts of the country 
indicate that the suspension insulator as usually manufactured, in 
the disc type with metal caps and pin, is quite satisfactory when new, 
accomplishing the purpose for which it is intended up to voltages of 
at least 150,000. After, however, such insulators have been a year 
or two in service, failures begin to occur, and as time goes on a large 
number of the sections have to be replaced. To insure steady service 
on the lines the insulators have to be inspected at frequent intervals 
to weed out any that have become faulty. This trouble is not con- 
fined to any make of insulator nor to any section of the country. 

At voltages around 110,000, and even somewhat higher, there 
seems to be no reason for providing protection for the end units of 
suspension insulator strings to equalise the voltage gradients over 
the whole. There will doubtless come a time, with higher voltages, 
when such protection will be needed, and experiments have been 
made which demonstrate the efficiency of end shields for this purpose. 
These shields act simply as electrodes for equalising the electrostatic 
field in the region occupied by the insulators. Shields should present 
smoothly rounded surfaces and edges and need be no greater than 
12in. to 14 in. in diameter to produce good results. With these 
shields may be mounted arcing rings or tips to keep arcs away from 
the insulators as found necessary. 


Clamps and Fittings.—There are several types of clamps on the 
market intended to secure the line conductors to suspension and 
strain-type insulators. These all perform this function very well in 
80 far as they do not allow the conductor to slip. Some are so severe, 
however, that the cable is mashed and unfit for taking strains if the 
sags ever have to be re-adjusted, by no means an uncommon occur- 
rence. Practically none of the clamps are designed with smooth 
outlines or with an idea of avoiding more or less sharp projections 
which cause static discharges at the higher voltages and which con- 
centrate the electrostatic field in that vicinity. 

Station Apparatus.—Rapid improvement has been made in the 
design and construction of transformers since the advent of the 
higher voltages. It was a comparatively simple matter to build a 
transformer for 60,000 volts which would stand up under all manner 
of severe service without ever giving any trouble, even when used 
with a large generating capacity back of it. Transformers built 
along the same general lines with more insulation were then tried at 
110,000 volts, but trouble developed almost at once, sometimes 
through the short-circuiting between turns of the windings or else 
at tap points, and quite often by the distortion of the coils under 
short-circuit conditions. It was then recognised that because of 
their different physical constants, the higher voltage transformers 
Were, 80 to speak, much more susceptible to line disturbances such 
as Switching, &c., than those for lower voltage, and the designs have 
been changed accordingly, much attention being given especially to 
the bracing of the coils, The greatly improved results which have 
been obtained since these changes have been carried out testify to 
the soundness of the principle of strengthening apparatus against 
failure rather than the spending of large sums on protective devices 
of various kinds. 

Àn important problem for distribution companies serving sparsely 
settled districts, especially those in the west, is that of securing small 
high-voltage transformers, three-phase or single-phase, which will 
stand up under the line switching, surges, &c., which occur in ordinary 
operation of a large high-tension system. Such transformers only 
will make it possible to serve the farming community, which, it is 
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claimed by some, offers the most attractive income now in view for 
operating companies, because of the fact that once the farmer is 
connected to the lines, he will remain a customer with increasing 
energy consump:ion, with good load factors, and, furthermore, the 
general expense of service, such as collections, moving meters, &c., is 
very much reduced with this class of service, in contrast to the 
floating population of a grea* many cities. | 

Oil circuit-breakers are becoming more reliable for high potentials 
and heavy service, but it is still unwise to attempt to rupture short- 
circuits close to the generators when their combined normal capacity. 
is much greater than 50,000 kw. 

While it is generally believed that the electrolytic lightning 
arresters, as at present developed, are the best in their line that the 
art affords, it is still quite difficult to make any definite qualitative 
statements in respect to the protection they actually afford against 
lightning or other disturbances. Certainly no one would care to 
take the responsibility of operating stations without arresters, for 
they are considered to be a form of insurance against trouble; but 
it would be desirable to have more light on the subject. 


Interferences with Telephone and Telegraph Lines.—This is a subject 
which has been given but little attention, although the problem is a 
very important one. Neighbouring telephone and telegraph Ynes 
are somctimes made inoperative when any disturbance exists on 
the transmission line. 

A good part of the trouble of the telephone service is due to in- 
sufficient insulation. Some of the lines, before long-distance trans- 
mission was inaugurated, ran through and touched the branches of 
tree tops, which caused leakage in wet weather and hence unbalanced: 
the wires. 

With the troubles due to poor insulation overcome and the trans- 
mission line well balanced, no further trouble was encountered except 
at times of disturbance or interruption on the transmission line. 
With earthed systems this resulted in the burning out of telegraph 
relays and blowing fuses on the telephones. | 

A much more difficult matter to deal with is the making of the 
transmission company's own private telephone to operate at all 
times. Usually the telephone line is needed the most at times of 
trouble, and this is just the time when it is out of service, having 
been put out of commission by the trouble itself. 


When providing protection for a recent telephone line paralleling 
a high-voltage system for a distance of some 300 miles, it was found 
that there is no protective apparatus on the market capable of 
handling the large induced currents which are always present on such 
lines. Thus the apparatus had to be built, and was of & very sub- 
stantial character. The basic principle which was worked upon was 
to make the line subject, in the first place, to as little trouble as 
possible by carefully insulating and balancing it with respect to the 
transmission line circuits. This meant that transpositions had to 
be placed at frequent intervals. Furthermore, no twigs or other 
objects were allowed to come into contact with the wire. The usual 
earthing coils, but designed specially for this purpose, were cut in at 
each station, By these means alone the line was rendered quiet, 
even though within 60 ft. of the high-voltage wires, and conversation 
could be carried on over a distance of 125 miles with greater satis- 
faction than over the paralleling commercial circuits. Much heavier 
fuses were used, for it was not permissible to have them blow when 
the circuits were needed most. Discharge gaps were provided, some 
of these being in vacuum, which gave very good results. The other 
protection consisted of condensers and choke coils for absorbing the 
smaller disturbances which would make conversation more or less 
unsatisfactory. It must not be understood, however, that any or 
all of these means can be guaranteed to produce a quiet working line, 
for each case must be studied by itself and methods adopted to meet 
the conditions. 


APPENDIX I.— DETERIORATION OF PORCELAIN INSULATORS IN 
SERVICE. (By J. A. BRUNDIGE.) 


While it has always been recognised that the commoner insulating 
materials, such as rubber and compound treated fabrics, are subject 
to more or less rapid destruction when under the influence of con- 
tinued electrical stress, the more solid insulating bodies, like glass and 
porcelain, have been looked upon as being permanent in their charac- 
teristics, and it was considered that they could be relied upon inde- 
finitely to perform their functions. The majority of operating 
engincers, however, who have to deal with higher voltage trans- 
mission lines, have had experiences which lead them to believe in the 
theory of electrical fatigue in porcelain. Whether this comes about 
solely through the continued application of the normal operating 
voltage or whether it is due to the transient over-voltages which are 
unavoidable on any line is hard to say, but the existing evidence 
points to the latter conclusion. 
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It must not be understood that all or even the greater portion of 
the failures experienced with suspension type insulators are due to 
molecular deterioration of the porcelain. A large number of the 
failures have been traceable to improper design of the insulator parts 
or to an unsuitable porcelain body. 

It has been the experience of a number of transmission companies 
to have practically no insulator trouble for the first couple of years 
of operation ; then the insulators began to fail in increasingly greater 
numbers, for no apparent reason. Closer examination, however, 
sometimes revealed the fact that minute checks had formed all over 
the surface of the porcelain, and that the failure had been due to a 
crack extending clear through the shell. This behaviour of the porce- 
lain has not been confined to any kind or type of insulator nor to any 
one manufacturer’s product. 

The principal requisites for a good porcelain for high-voltage in- 
sulators are high dielectric strength and mechanical toughness. 
These two qualities are somewhat opposed to each other in the actual 
manufacture, for when a high dielectric strength is obtained the 
porcelain is apt to be brittle like glass. It is possible, however, to 
arrive at mixtures which exhibit both properties to a marked extent 
when the firing has been properly done, although it is regrettable 
that some so-called high-voltage porcelains appear to be lacking in 
both of these properties. 

Doubtless, the factor having more to do with the failure of insu- 
lators than the porcelain body is the design; or, in other words, not 
only must the electrical characteristics of the insulator, such as 
puncturing and flash-over values, both of which are highly important, 
be considered, but also the size and shape of the parts as well. With 
certain pin-type insulators, especially those mounted on metal pins, 
cracks have been observed in quite a number of the petticoats. 
These were evidently expansion effects due to temperature changes. 
The same effects have been noticed to a greater extent with the sus- 
pension-type insulators provided with metal caps and pins. We 
have here porcelain, cement and iron assembled together, the co- 
efficients of temperature expansion of the three being quite dissimilar. 
In this latitude the temperature variation between summer and 
winter days is well in excess of 100°F., and it can be appreciated that 
enormous internal strains must be sct up inside of the caps. The 
porcelain being the least able to withstand these forces, is the part 
that suffers and cracks, with the attendant electrical punctures 
ensuing. In the case of an insulator designed for high mechanical 
Strength in tension, which necessarily means a rather high cap with 
corresponding long pin, the temperature changes cause a marked 
variation in the length of the pin, which is in contact with the porce- 
lain through means of a layer of cement for a distance of sometimes 
2] in. to 3 in. along its length. "The great strain to which the porce- 
lain is subjected is then apt to produce cracks perpendicular to the 
axis of the pin, which has actually been found to be the case in a 
large number of instances. "These cracks, however, are mostly very 
minute and can hardly be detected by the eye if the cap and the 
cement have been carefully removed. A line of ink drawn over the 
surface of the porcelain, however, will nearly always disclose the 
cracks, as the ink will be drawn along them by capillary action. 

The method of failure of suspension insulators with metal caps and 
pins is often quite characteristic. Cracks develop at some point 
inside the cap, and when the current leakage through them is suffi- 
cient, a path is fused through the porcelain by the intense heat 
generated. If the heating takes place relatively slowly, a hole is apt 
to be fused through the cap, through which gases and melted porce- 
lain are forcibly expelled, but the insulator usually holds together 
and continues to support the cable. With a large amount of power 
behind the break, which may act in the nature of a short-circuit inside 
the insulator, caps have been known actually to explode, in which 
event the line conductor is allowed to fall. Before the burning of 
the caps can take place, it is necessary that several of the units of an 
insulator string be bad, and instances have been observed where all 
the caps of 10-unit insulators have been so affected. With the better 
methods for locating cracks and faults as soon as they have developed, 
such as the high-range megger, the pyrotechnic displays above de- 
scribed have become fewer. 

Because of several instances of trouble of this character having 
recently been observed in connection with suspension-type insulators, 
some engineers have been led to believe that they are unsuccessful, 
which conelusion is wholly unwarranted. 

An interesting experiment was recently made by immersing a 
batch of insulators in water at ordinary temperature and slowly 
bringing them up to the boiling point. Twenty insulators, some 
two or three years old, were tested in this manner and every one Was 
found to be ruined by the time boiling point was reached, These 
were from two ditferent manufacturers, one of whom has previously 
delivered batches of insulators where bringing them to the boiling 
point of water was one of the routine requirements before the insu. 
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lators left the factory. Other similar tests made on new insulators 
of the same design did not produce failure, except in a few units, 
The probable explanation of this is that in the new insulators the 
cement had not yet attained its ultimate hardness and allowed the 
expansion to take place in the pin without cracking the porcelain. 

The data at hand upon insulator failures are unfortunately very 
incomplete, and until these are collected and have been studied ail 
designs brought forward must necessarily be lacking in some respect. 
Enough is already known, however, to indicate the general direction 
which the new designs will follow, and it may be confidently pre. 
dicted that the troubles experienced will be materially lessened in 
the immediate future. 


APPENDIX II.—Rapnivs oF INFLUENCE or A DIRECT LIGHTNING 
STROKE. (By L. C. NICHOLSON.) 


Observation and inquiry lead to the following general conclusions 
on this subject :— 

l. It is doubtful if any degree of insulation in use at present, with 
or without the ordinary protective measures, will withstand the effect 
of a direct stroke of lightning on the line. In such a case the electro- 
mechanical forces acting on the porcelain are very high, usually 
causing insulators practically to explode. It is not unusual in such 
cases to find insulators shattered into small fragments, many of which 
are thrown as far as 100 ft. from the line. Furthermore, a direct 
stroke usually envelopes all the conductors of a line and sometimes 
envelopes several lines located relatively close together. This would 
indicate that the area of the stroke itself is large, or that it ha: 
numerous prongs. Observation of burn marks on conductors which 
were struck when there was no power on the line indicate by their 
distribution and extent that the diameter of the stroke was approxi- 
mately 20 ft. Such being the case it is not surprising that one or 
more overhead earth wires cannot always intercept direct strokes. 

2. Induced effects from strokes at some distance from the line mar, 
on medium-voltage lines, be of sufficient magnitude to cause flash- 
over or puncture of insulators. Extended observation of the opera- 
tion of 60,000-volt pin-type insulators, unprotected by overhead 
wires, leads to the estimate that the radial influence of direct strokes 
is rarely in excess of 2,000 ft. and may be less than 100 ft. These are 
rather wide limits, but the most definite evidence available indicates 
their probability. It appears that strokes of great severity, 2,000 ft. 
and more in extreme cases, from the line, produce disturbances of 
operation, while strokes of less severity may occur at 100 ft. from the 
line without producing such results. These last are, however, in our 
opinion, rare, and a stroke at less than 2,000 ft. from the line is apt 
to cause trouble. 

In more highly insulated lines the danger zone apparently de 
creases substantially, and in the most highly insulated circuits at 
present in operation it is probable that the large majority of induced 
effects are insulated and protected against, leaving only direct strokes 
on the line itself to be taken. 

Careful numerical tabulation of lightning effects indicates that 
direct strokes on the line constitue approximately 10 per cent. of al 
lightning disturbances on 60,000-volt pin-type circuits located in 
New York State. 


THE CRANK DRIVE IN ELECTRIC LOCOMOTIVES.’ 
BY J. BUCHLI. 


Summary.—The author investigates the source of the mechanical 
troubles in electric locomotives, and finds that the play in the bearings 
may give rise to resonance oscillations owing to the "static indeter- 
minateness ” of the transmission through driving rods. Means for ovet- 
coming the trouble are discussed, and reference is made to the improve 
ment in the L^tschberg locomotives. 


It has been a common observation on electric locomotives. d 
the power is transmitted through cranks, that violent vibrations m 
set up at certain definite speeds. The origin of this trouble i 
mained unexplained for a long time; but, since it occurred when 
the locomotive ran light as well as when loaded, it was clear from 
the outset that the phenomenon could not be due to electrical ae 

A typical example of this occurred in the Lütschberg locom T 
which were recently described in THE ELECTRICIAN (V ol. M " 
pp. 729and 771). Whilst some of these worked smoothly up to /? E 
per hour, others shook badly at speeds between 35 km. and 42 km. » 
hour. It was only by maintaining an extremely accurate and dei 
impracticable adjustment of the bearings of the mechanism that i : 
trouble could be overcome, and other more practical means. E. 
fore, had to be sought. This was found by inserting spring n. 
gear wheels, which effectively damp out the vibrations and mas 
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* Abstract of an article in the '* Elektrotechnische Zeitschrift. 
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it possible to run satisfactorily at all speeds. "Though in nced of 
improvement in many directions, the author shows it is too early to 
condemn the crank drive, especially in view of its great advantages. 
The present article discusses the cause and cure of these vibrations 
very fully. 

Though coupling rods are quite successful on steam locomotives, 
& new departure was made in electric locomotives where rods were 
made to connect the motors to the driving axles in the form of a crank 
drive. The '' driving " rods thus acquired quite different functions. 
In what follows the revolving parts of the motors will be called the 
“ driving" mass T, and the coupled wheels with the straight-line 
moving parts the “ driven " mass G. The elasticity of the structure 
and the play in the bearings have à most important influence. In 


Fic. 1.—Drivina Rops wrrH PLAY IN Crank Pin BEARINGS. 


the ideal case, with perfect adjustment of the drive and bearings, the 
forces in the driving rods vary sinusoidally (see Fig. 3, curves I. and 
L*) Usually, however, there is play in the bearings, which may 
well reach the order of 1-2 mm. ; whilst the change in the length of 
the driving rods may be 0-2 mm. to 0-5 mm. under the maximum 
stresses. 

Fig. 1 shows the corresponding positions of the crank pins A and B 
on the driving wheel T and A’ and B’ on the driven wheel G, when 
the play in each of the crank pin bearings is s, and in the axle bear- 
ings L and L’ zero. Fig. 2 is an enlargement of Fig. 1, with L’ 
placed over L. It is seen that the pin A leads the pin 
A’ by the angle Aa, depending on the play s. Due to 
deformation of the driving rods, A is displaced to Ay J= —-— 
and B toB,. Deflection and distortion displace B, to 
B, and B'to B,’. As long as the projection of y’ «5, 
the leading rod transmits the power alone; when 


Ty! 
Fia. 2.—DiaGraM SHOWING EFFECT OF BRAR- 
ING PLAY AND ELaAsTIC DEFORMATIONS, 


y'—8, the trailing rod begins to transmit and the leading rod is 
relieved. When there is only bearing plays this change over of the 
load from one rod to the other occurs when y=s; i.e., when 


a+ }aa=45°; 90°+4+45°; 180°+45°, &c. 


The maximum force transmitted by the rods is thereby increased 
l/sin 45°=1-4 times; but there is in addition an impact at the 
instant of the change over, which increases the stresses in the rods 
very considerably. Owing to the elastic deformation of the struc- 
ture, both rods are simultaneously under tension during rotation 
through the angle g, Fig. 3. For a rigid system 8=0. Whilst the 
crank pins move through the arcs 1-2, 3-4, 5-6, 7-8 the force in one 
rod rises from zero to à maximum, and in the other falls from a 


: maximum to zero. During the short period of this change over the 


transmission is non-uniform, and the accompanying impulse seta the 
rods vibrating along their length. Curves IL. and IL* in Fig. 3 


show the increase in the forces in the rods due to the change over of 
the load in each quadrant at 45 deg., and to the knock occasioned 
thereby, for the case when the play in each of the crank pin bearings 
is equal to s and the deformation is the same on each side of the 
locomotive. 

If the play in the bearings is unequal, or one of the rods is shorter 
than the other, the change over of the load may occur in the neigh- 
bourhood of the dead point, in which case the stresses can assume an 
extremely high value and cause serious breakages. Inequality in the 
length of the driving rods is especially to be feared where the gearing 
drives on one side only, as in the Lótschberg locomotives, for the 
stresses on the gearing side are always greater than on the other, 
even with properly adjusted rods. It is always better to have & 
two-side gearing drive because of the better distribution and the 
smoother change over of the load. The above outline shows the 
great importance of avoiding play in the bearings and inequalities 
in the drive; also the necessity of making the whole structure as 
rigid a3 possible. | 

In practice, the play in the axle bearings is usually greater than 
that in the crank-pin bearings. If the rods are properly set and 
there is only play in the bearings of the driven axle G, the central line 
of the latter will move over the surface of a cone whose apex is 
practically stationary on the driving side for a quarter of a revolu- 
tion. Since each crank traverses the active region twice in each 
revolution the apex of the cone changes its position four times 
during this period, thus making the motion non-uniform. : 

A further disturbing influence on the uniformity of the motion is 
the periodic change of the angle Aa. The effects of the play in the 
crank pin and journal bearings are additive in this respect. The 
change in the angle Aa is à maximum for a rigid mechanism, and 
becomes zero when y'/— y» s (Fig. 2)—i.e., for a very elastic drive. 
As the driving pin A approaches H and H’ (Fig. 2) there is accelera- 
tion, and retardation when leaving them. 

The cause of all these phenomena is the '' static indeterminate- 
ness " of the mechanism, and is common to all jack axle drives in 
use on electric locomotives. A characteristic feature of nearly all 


[11 


Fio. 3.—I. and I.* Forces IN Drivina Rops wirHOUT BEARING Pray. II AND II.* Forces IN 


Drivina Rops wirH BEARING PLAY. 


these is the more or less serious vibration set up at certain speeds. 
The explanation offered for this is that, due to the play in the bear- 
ings, periodically alternating forces in each quadrant tend to retard 
the driving mass and accelerate the driven mass. The moving 
bodies are thus set oscillating owing to the spring of the parts. 
These oscillations are forced and practically undamped, so that when 
the natural period of the rotating body happens to be a multiple of 


the period of this impressed frequency, trouble may be expected. 


If there are elastic members in the drive the natural period can be 
made so that the critical speed is too low to be dangerous, and the 
sudden shocks will be strongly damped. A convenient elastic 
member consists of springs in the gears which provide the necessary 
damping and prevent resonance being harmful. As mentioned, the 
Lótschberg locomotives have been made workable this way. Springs 
in the driving rods are also proposed as being practicable. 

As means for preventing injury due to resonance arising from 


mo mnl 
Lo 
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periodic changes in the velocity of the moving parts, the insertion 
of springs can make the critical speed so low as to be harmless, whilst 
by making the whole structure very rigid the critical speed can be 
raised above the maximum running speed. Further, by distributing 
the power over a number of motors with independent drives the 
period of swing can be made so small that the critical speed is outside 
the range of running specds. These results can be deduced from the 
formula for the period of natural vibration of the system. 

Resonance vibrations can also be set up by pulsating forces due 
to unbalanced parts of the mechanism, and care should be taken 
to balance accurately the moving parts in an electric locomotive. 

Excessive stresses may well occur with two rotors coupled by a 
statically indeterminate system, though there is not the same danger 
of hunting with the driving wheels, since the latter can skid on the 
rails if the force is too great. The coupling rods themselves do not 
give rise to trouble, provided the limit of adhesion is not exceeded. 
If skidding does occur, however, violent shaking may ensue, as with 
steam locomotives. 

To verify the above investigations tests were made with an ex- 
perimental model. Except for small deviations, all the main 
conclusions were confirmed. 


cent. less than the demand which occurs daily between 5 and 5:30 p.m. 
for which the station is always prepared. This is evident when it js 
considered that winter storms have no effect on street lighting and 
other outside lighting, sign lighting, residence and apartment-house 
lighting, &c., all of which are on at the time of the daily peak at 
5p.m. For this reason winter storms are of such minor importance 
that the service of the storm detector is dispensed with during that 
season. ; 

The various parts making up the detector are an aerial, a short. 
circuiting switch, a shark-gap, a coherer, a relay and battery, a bell 
(which also acts as a decoherer) and battery, a condenser and an 
earth connection. Fig. 2 shows the diagram of connections of these 
parts, which are described below. Antenna, similar to the more 
simple ones used in connection with wireless telegraph outfits, have 
been found to serve admirably for an aerial. The short-circuiting 
switch (Fig. 2) is nominally kept in the “ open " position. After the 
alarm bell has begun to ring continuously it is closed to protect the 
apparatus from heavy surges and to silence the bell. The spark-gap 
consists of a simple gap with spherical terminals placed approxi- 
mately zin. apart. The purpose of this gap is to prevent those 
surges that are induced in the antennz by the radiations emanating 
from wireless telegraph stations, but which are very weak as com- 
pared to the lighting disturbances, from flowing through the re- 
mainder of the apparatus, and thus causing a false alarm. The 
coherer is similar to the type used in the early days of wireless tele- 
graphy. In brief, it consists of a short section of glass tube of small 
bore loosely filled with nickel-silver filings. These are connected at 
each end to the outside circuit by german-silver plugs. The action 
of such a type of coherer is well known and needs no further explana- 
tion. 

The most effective type of alarm is an audible one, of which the 
simplest form is a bell. However, as a bell requires a greater amount 
of current for its operation than that increased amount of battery 


THE STORM DETECTOR AND ITS INFLUENCE UPON 
THE OPERATION OF LIGHTING CENTRAL STATIONS.* 


' BY W. H. LAWRENCE. 


Summary.—The author describes an ingenious storm detector which 
has been devised to give warning to central station engineers of the 
approach of any storm. 


The variations in the load which are demanded of a lighting station 
during the day and the characteristic difference between the summer 
and winter loads are well known. As it is only during the peak load 
of the day that the whole equipment of the station is working, it is 
evident that the return on the entire investment during the remainder 
of the day must be earned by that portion of the equipment that is 
then operating. This is a condition that makes it highly imperative 
that an electrical station be operated with maximum economy 
throughout the entire day. Given a certain station equipment, this 
is mainly accomplished by a strict adherence to a regulary daily 
routine. Thus, at any period of the day only that number of 
machines is operated which is sufficient to economically carry the 
load then existing. When under such a condition a large unex- 
pected demand for an increased output may be made so suddenly 
that the number of machines which ave operating will be insufficient 
to carry the abnormal demand, and it is probable that the standard 
of service will be lowered until such time as reserve boilers and 
generating units can be brought into service. For this reason it is 
imperative that the station receives preparatory warning of any 
abnormal demand. The rapidly moving clouds which accompany a 
storm constitute the principal cause of the sudden and unexpected 
increases in the demand for current from a lighting station. The 
effect which a sudden and heavy storm may have upon the station's 
output is shown by the sharp peak at the 3:35 p.m. point of the curve 
in Fig. 1. This is the record of an actual occurrence which took place 
during the month of March, 1911. It will be noted from this curve 
that the demand at 3:35 p.m. is 73 per cent. greater than it would 
have been had there been no storm. An increase of 49,500 kw. in 
this instance was called for in about five minutes, which gives a good 
idea of the severe demands that may arise and which a lighting 
station must be prepared to meet. Any device, therefore, that will 
provide à warning of the approach of a storm, at a time sufficienty 
far in advance to enable the station attendants to prepare for the 
exception to their daily routine in a deliberate and orderly manner 
would be most welcome. The storm detector is such a device. 

All summer storms, or practically all of them, are accompanied 
by electrical disturbances in the ether. These cover a field far greater 
than that over which the storm clouds themselves are visible. By 
use of antennis, some of these radiations may be intercepted, and by 
a suitable apparatus be made to give an indication of not only the 
presence but also the relative proximity of the storm. The storms 
that occur during the winter months are usually snow storms, and are 

of but a weak electrical nature. For this reason they may, perhaps, 
not affect the device. At this season that is a matter of but small 
moment, In winter the load upon the stations during the daylight 
hours is uniformly greater than during the summer, and the demand 


regardless of the severity of the storm will always be from 20 to 25 per 


RE 


K ilowatts. 


BA 
ee 
ES 

RM 
BEBE 


mara 
EE 
L| 
a 


H 


a.m. p.m. 
Fic. 1.—EXAMPLE OF A SEVERE STORM ON Loap CURVE or A LIGHTING 
STATION. 


current which is caused to flow in the coherer by a high-frequency 
discharge, some magnifying or relay device must be used. The relay 
employed is one of the ordinary telegraph type, and the battery B 
(Fig. 2) is of dry cells. The bell is one employing single-stroke con- 
nections, and is of a size sufficient to be casily heard throughout the 
system operator's office. (The coherer, relay, condenser and bel 
are located in this office.) The bell has its own supply battery of dry 
cells, B}, and is controlled by the secondary contacts of the relay. 
as shown in Fig. 2. As the low-resistance condition into which the 
coherer is thrown by a high-frequency discharge is permanent until 
the tube is severely jarred the bell is mounted so that its clapper 
will strike the tube, and thus perform the twofold function of bell 
and decoherer. (It is evident that the tube must be decohered, 
otherwise it would not show the effect of a later high-frequency 
discharge.) The condenser is an ordinary one, and is inserted in the 
earth wire to prevent stray direct current from flowing in the api 
ratus. 

The operation of the apparatus comprising the storm detector 
leaves practically nothing to be desired. The manner in which it 
egters inte the activities of a steam station will be described, as it i* 
pt..haps, to such a station that it is of the most benefit. It is the duty 
of uie system operator that he keep continuously posted on the 
demands that are or may be made upon the station for power, and 
to so direct the disposal of all generating machinery that the 
station will afford the highest quality of service and will operate with 
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* From «The General Electric Review," somewhat abbreviated, 7 


TAN, OCTOBER 2, Wit. 


[poo 


ee wey t) 


" W tte, ur. pH 


* 
P Fite be a 


= 
comet "4 


whe 


R 7 * Ac oU "^u 
C € hkl dae ys CP s 
, * - | LETRA TA wr emus » 
t. AD ti ye a r 
—— 

: D Tams us MATS taa quot yere 
E" UTE fahr cna seem 
' v ama ** M ab dee fen ant yon 
vot AU^ rtm on Fy ran IN TO 
- "| ane 9* ^^ are Ye rhe ey desea. 

. v* Ges ved Boer wv 
(| mt fand to sere admi Gir at eta” 
` wie be he * De LA ep She ny ce 
Paar Pec tas rin te Drag te 

vanta Iron Seq gre anat ren C 
1 vod a sni gap with gena cns 
pov num aput. Th pon dt 
ts Bara or tal nthe aptenty cies 
Bw ean atom Itm ton 
em] to the haneng disturbance. 
soe oud th i1ppa7Y' B, d" hy a7 
ON eot a af fe fh epr yni ea oc 
oer In bred Lota bye etn: 
S." e” am on] with "pt ee Us EE 
et egl tothe atsehe mar aTe 
se hated etri A A 
| [s 
|o Uv nate tse tym damos t 
m ham ented Harveen sn 


P (EF TE T T 
(c amt dag te operator, thanh)! omm 


-—- A —— 
L] eN L P 
i . Ir 
rg uUo de did 
' A a 
: i’ a ite ^ 
A CA ao 
LG “IT 
i} 
hoy 1 " 
La 
boo al 
pia : 
ah : & f 
JA. 
1 pu 
fe’! SII 
V D — ] { 
e a f 7 
$ » i t Y 
VM ie 
aN "m^ 
4 peg v c 
; (MM 
f Me l -Euan ! «n Y 
L] 
+ » of 
el t iar : 
i ARAT T 
` ^ "TIRE d PO. 
"ES Cos ani ers 
aem uae een ae 
gg nth De raras | 
. Mte oc P M 
P tvs, ary is uf : coher. : 
p. os be 2" i 
p ap nare DE aei 
1 -4 ee fi " 5v KE i d 
^ 
' " va ated f, this cH = hv tha at miè. 
à Atu S, m 
à E ami i € i he ls mm 
Lane a T. ~ 9 * Sq > 
thy ,' e , taut RE 
s$ honn ii n pv § high my. E 
"P, PELLIS » he tru E 
abet n amd . II 
" r peitata " Qe 
t du TI pe ` and thus nf r 
ETIT rhe tu fen’ ha 
Sm TES UNS TEIL 
xd rhe vf. rhe 
| det H Deos ` 
m an got qus i 
g rh, He i pet ^ kc 2T 
I^ : UEM 
y } .? wy 1 nt Nic dim 
^ Dus 
J's arch er "ep o" 
1 t f} m ^. = 
CUR T the Spo oto 
SS The op Pe iw X we 
| n e "T no ju TED 
T enc she MaLa : ee 
cen ree "mi et 
ne : mohd ' that xum 
bp M p a 
6 eum OP cde mM ou 
a wf tue S ha! ar M mà i a 3 
hat af UU MA en 
8.60 he sands D m ma c 
i vt chest 
"A tà q) ur she bt q 
| ttn uS 
iC" 


. THE ELECTRICIAN, OCTOBER 2, 1914. 


pons 


995 


the maximum degree of economy. Under the usual daily conditions 
of operation the demand which will be made upon the station from 
hour to hour is accurately known, for the variations of the load curve 
constitute a daily cycle. These regular changes of load, being an- 
ticipated and taken care of by orders from the system operator, 
become a matter of station routine. "Those unusual irregularities, 
of whose coming he is reliably warned, e.g., exhibition lighting, &c., 
present no dithculties. It has been found by operating experience, 
however, that the weather forecasts come far from providing a 
reliable and early warning. Further, the reports are not couched in 
such terms as furnish the system operator with the information that 
is of paramount importance to him—viz., the rapidity, in hours, 
of the approach of the storm. It is true that the number of severe 
storms which come over a city with extreme rapidity is much less 
than that of the slower moving storms, but, on account of their 
tremendous capacity for suddenly deranging the orderly routine 
of the lighting station, and perhaps even effecting the standard of its 
service, the fast moving storms make it requisite that all are to be 
guarded against. Assume, for instance, such a storm to be ap- 
proachiug a city in which is located a lighting station that possesses a 
storm detector. 

At a time varying from two to seven hours before the actual storm 
clouds reach the city (depending upon whether the path of the storm 
is a direct or a round-about one), the alarm bell will begin to strike 
at intervals of from 5 to 15 minutes. The system operator regards 
this merely as the warning of the possible approach of a storm, but 
gives it no further attention, for the storm may change its direction 
and pass off without molesting the quiet weather conditions of the 


Aerial 


Spark Gap 


Decoherer 


Short 
Circuiting 
Switch. 


Fic. 2.—Di4AGRAM OF CONNECTIONS OF THE APPARATUS COMPRISING 
“THE STORM DETECTOR.” 


citv. The disturbing conditions by their further approach cause the 
bell toring more often. With the storm about two hours’ travel away, 
the bell will strike about once every half minute or every minute. 
When this occurs the system operator orders the reserve boilers into 
service, the auxiliaries of such generating units as he deems may be 
required. started, and the generating units themselves run at low 
speed. These conditions prevail until that later time when the bell 
gives an insistent warning by uniting its periodic strokes into a con- 
tinuous ringing. This will ordinarily occur at about one-half hour 
to one hour before the storm reaches the city. It has been found quite 
often that even at this time the sky will remain clear and unclouded 
to the eye, which shows how much superior are the services of a storm 
detector to those of à watchman stationed upon the roof to observe 
the conditions prevailing in the sky. (This latter practice was the 
best one available’ prior to the development of the storm detector.) 
The switch short-cireuiting the detector is closed when the bell 
begins to ring continuously to protect the receiving apparatus, for 
the storm will now be comparatively close, and to silence the bell for 
its warnings are no longer needed, since it is positively known by this 
time that the coming of the storm is a certainty. Simultaneous with 
this action goes the order to synchronise the incoming generating 
units with the bus bars. Everything is now in readiness to supply the 
Increased load which will be demanded in but a matter of minutes. 


The following are actual records of the frequency of the bell warnings 
and the loads existing at various times preceding two storms last year. 


July 28th : 


1:45 pm. neam . One bell. 

2:15-3:30 p.m. ......... One bell every half to one minute. 

3:90 p.M. acuit . Bell began ringing continuously, load 
96,000 kw. 

4:15 p.m. «eese . Very dark, heavy rain storm, load 


142,500 kw. 

August lst : 
8:25 a.m.-2p.m.  ... 
2:2 p.m.-2:15 p.m. ... 


One bell every three to five minutes. 
One bell every half minute, load at 
2 p.m., 100,000 kw. (cloudy). ` 
Bell ringing continuously. ' 
Load 150,000 kw, ' 


2:15 p.m.-3:20 p.m. ... 
3:45 p.M. ees eser , 


The storm detector as described is in service and located in the 
office of the system operator in the Waterside stations of the New 
York Edison Co. These stations, so far as it is known, are the only 
ones possessing a device of the same nature. The field for such a 
device among steam-driven lighting stations would seem to be in the 
larger cities, particularly in those which possess crowded.office ' dis- 
tricts, as it is the load derived from such a source that is most sen- 
sitive to changes in daylight. A field in which it would also seem that 
the device would furnish valuable service is that of keeping the 
isolated hydro-electric station informed as to the weather conditions 
existing in the distant cities which it is supplying with lighting cur- 
rent. The places of generation and consumption being so far 
separated, a visual observance of the weather conditions at the power 
plant would be of no use. By means of storm detectors located in a 
few of the widely separated towns, which receive lighting current 
from the station, the attendants may keep forewarned by a bell in 
their station as to the irregular demands which may be made on them 
by storm clouds passing over those distant towns. 
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EFFECT OF WAVE FORM ON THE READINGS OF 
MOVING IRON INSTRUMENTS. 


BY R. B. BURROWES. 


In many of these instruments a small piece of iron is drawn 
into a fixed coil through which the alternating current passes. 
It may be of some interest to know what difference, if any, such 
an instrument indicates for currents having the same root 
mean square values but of different wave forms ; and with this 
object in view the experiments described below were made on 
a switchboard type of ammeter working on the above principle, 
the range being from 0 to 10 amperes. the scale divisions at the 
lower end being crowded.! 

The mechanical pull on the moving piece of iron is given by 
the space rate of change of energy dE/ds, where E is the mag- 
netic energy of the system and s is taken along the direction in 
which the iron is constrained to move. Besides factors de- 
pending on strength of current and quality of iron, the quantity 
dE/ds contains a geometric factor, t.e., one that depends on the 
size and shape of coil and iron and also on their relative position. 
In order to eliminate this factor in comparing the effects of one 
set of different wave forms, the current was adjusted in every 
case till the instrument gave the same reading and the true 
root mean square value of the currents determined by means 
of a reflecting electrostatic voltmeter and non-inductive 
resistance (see Fig. 3). 

Now taking in detail the possible sources of error due to 
difference in wave form we have :— 


Shape of B-H Curve for the Moving Iron.—lf we assume that 
the B-H curve for the iron is a straight line within the extreme 
limits of H to which it is likely to be subjected, 2.e., between the 
limits when the current is zero to its maximum value with 
extreme peaked wave form with instrument at its highest 
reading, we have I2 AH. —Ci, where I— magnetic intensity of 
iron, i-- instantaneous value of current and A and C are con- 
stants. The instantaneous value of the pull is given by 
DIi= K? where D and K are constants, and the mean pull over 


-T 
the period T is givea by i | Kdi. So that if the instrument has 
0 


once been calibrated for root mean square values of current, it 
will read correctly for all wave forms, neglecting, of course, all 


996 
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other sources of error. If, however, the B-H curve bends over 
within the limits of H as defined above then evidently A and | 
therefore C will not be a constant but will decrease for the 
higher values of i, and consequently when the current assumes 
such values the instruments will read lọw. ^ ^ 

Effect of Hysteresis.—Taking the case of current of pure sine- 
wave form, let.Fig. 1 represent the hysteresis loop for tbe iron 
where H — magnetising force and I is;the magnetic intensity of 
the iron. We have at any instant pull=KIH, where K is a 
constant. Therefore méan value of pull throughout tbe period 


[rt 
Í; given by D | KIHdt; which is the value taken round the 
: 9 ode. nemo pom c 3 x ' 
hysteresis loop. "A js 
Looking now at Fig. 1, it is.seen that twice during the period, 
when H changes from 0 to — H, and again from 0 to +H, that 
the product KIH becomes negative due to the coercive force 


0H,. Consequently twice during every period the iron is 
subjected to repulsion. Shown graphically, the integral 
T ANC 


T [ KTHd¢ will be something like the area enclosed by the curve 


in Fig. 2, the two negative portions corresponding to the two 
shaded areas i1 Fig. 1. As H and I are increased, the coercive 
force also increases so that with two currents ot the same root 
mean square value but one having a very much more peaked 


---One Period.--------~- > 


To Potentiometer 


Fic. 3. 


wave form we should expect a moving iron instrument to read 
somewhat lower with this latter. 

Effect of Ripples.—If higher harmonics are superposed on 
the fundamental so as to produce ripples in the wave form the 
root mean square value will be increased and hysteresis will 
again have the effect of reducing the mean pull. Unless, how- 
ever, the amplitudes of the harmonics are very considerable, 
the effect will be slight. 

Effect of Frequency.—Currents having the same root mean 
square values and wave forms, have equal maximum values 
whatever their frequencies may be. The irou will therefore go 
through the same cycle of changes when subjected to such 
currents. Referring agam to Fig. 1 we have _. 


1;t 
Mean pull throughout eycle=,.] Kinde. 


This will be the same for all such currents as above. From 
this it is evident that variation of frequency will not affect the 
readings so far as hysteresis 1s concerned. E 

Witb eddy currents, however, the case is different, these 
being proportional to frequency, and as they are practically 
in phase opposition to the main current they produce a repul- 
sive effect, so that due to this cause we should expect the instru- 


‘Table of Results, 


Ammeter | Wave | E.S.volUr Resist- . Volts | R.MS. | Fre 
reading. | form. ' reading. ance R. ; across R amps. quency. 
42 | —32 829 | 3365 | 400 ' 54 
42 2 —325 829 336 4055 54 
42 | 3 —33 829 | 3355 405 à 
5-2 l +97 8-29 | 417 503 ` M 
52 2 : +96 829 — 416 . 502 5 
5-2 3 . +96 829 416 , 509 . š 
6-8. 1 | —148 3:67 | 228 : 621 5M 
68 i 2 ~148 367 | 228 621 ài 
68 3 — 148 3607 2328 0621 5 
8.2 1 — 109 397 . 276 | 1582 j 
82 | 2 —10 367 276 752 š 
82 | 3 | —1095 . $67 2755 M 


| 


ment to read somewhat lower for a current of high frequency 
than for a current of same root mean square value but of lower 
frequency. | 

As already remarked, the instrument under test was an 
ammeter of range from 0 to 10 amperes. The moving irn 
consisted of a few thin flat pieces which were drawn into a fat 
shaped coil of about 20 turns. The diagram of connections i 
shown in Fig. 3. | 

The root mean square value of the current was obtained by 
passing it through a non-inductive resistance R and measuring 


Fic. 4.—AMMETER READING = 4:2. 


Fic. 6.—AMMETER READING— 6:8. Fia 7.— AuMETER Reapixo=82 


the root mean square volts across its terminals by means of 8 
Kelvin multicellular electrostatic voltmeter used as a reflecting 
instrument by attaching a mirror to the moving system, the scale 
being about 2 metres from it. The electrostatic voltmeter used 
in this way was calibrated by means of steady voltage fiom à 
battery and a potentiometer. 

The inductances of the two resistances R, 3-67 and 8-29 ohms 
were found to be less than 3 and 6 microhenries respectively, 
so that their effect would be quite negligible on the voltages 
across their terminals, the frequency of the fundamental being 
54, also taking into account the third and higher harmonics 
shown in currents (2) and (3). 

Figs. 4, 5, 6 and 7 show approximately the wave forms and 
relative amplitudes of the currents corresponding to the four 
ammeter readings respectively, the reading being kept com 
stant for any one set of currents for reasons-stated at the be 
ginning of this article, and the true root mean square values 
being obtained from the electrostatic voltmeter readings and 
resistances shown in the table. l 

It will be noted that the currents marked (1) have approx 
mately a pure sine-wave form, and the amplitudes of thos 
marked (2) are about 50 per cent. greater than those marked (I) 

The 4-2 ammeter reading could not be observed within al 
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tac E pans | nef the two 
MENS E VEN connected in the circuits leading from the transformer to the two 
aed a ua : oe ie ps eee oF ont i perd P T mM X id anodes, while a third RE W;, was connected in the circuit 
Bu c value by the Shoe Ve Oe ee EXE EIE leading from the middle point of the transformer winding. In 

| 4: l ; Bou on cent. accuracy. It willbe noted from Rp car a rp order to guard against any errors, due to external influences, such as 
MEL AEN culated root mean square values do not differ by more than current-carrying cables, and the like, all wattmeters were connected 

pal ue ) OB y, $ per cent. . to a change-over switch, so that two readings could be taken on them 
ne om The 8-2 reading could be observed to an accuracy of about | in two positions displaced by 180 deg. But as the readings were 
en 2 AE dE $ per cent., while the root mean square value could also be | generally small, the further precaution was taken of having several . 

ve. 3 " o Node d observed to about 4 per cent. accuracy. It will be seen from | observers. Each reading may therefore be taken as being the mean 

s: E e s the figures in the table that the actual root mean square values | of a large number of readings, amounting in some cases to as many as 

TED Ek de eu do not differ by more ‘ban this amount. With this 8-2 reading | 30. To determine the efficiency, the connections were first made m 

as $ dk yon and curve (2) the hysteresis effect might have been expected to | shown on the left-hand diagram urs l, with i Eg ar 

y 79 a che Ge have shown itself, if at all, as the amplitude of (2) is about 50 | Switch C in the position shown by podia d me 

: —; — t. greater than (1). Wi measures the power passing t ugh the electrode D. att- 

a Us | M OQ n c esit d . meter W, measures the power passing through the electrode F. 

i `: 2 m wor Battersea Polytechnic, London. together with the power taken by the starting anode and the vacu: m 

x E Po sey ae - pump, these latter items being measured separately by the wattmcte 

2: ; W,. Finally wattmeter W, measures the a of pow deliver. d 

hots RKIN HASE on the continuons current side. This method allows us to determine 

oa ot fe mad emealat eria cc WO G TESTS ON A SUE MERCURY the efficiency in the shape of the ratio of W, to W,+W,, i.e., it 

"an feta Cunt! af same mt utes, CONVERTER. gives the ratio of the useful output to the total input. It seemed, 


however, desirable to check these results by determining the losses 
more directly, and this was done by altering the change-over switch. 
C into the position shown by the dotted lines, the corresponding 
wattmeter readings being denoted by W, and W,. In this case the 
efficiency is given as the ratio of W, to the sum of W,+ W, - W,. 
The measurements were usually made while the output was being 
used for the ordinary purposes of the factory, but occasionally they 
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BY PROF. J. EPSTEIN. 


The Gleichrichter-Gesellschaft of Frankfurt owns the Bela- 
Sehaefer patents for mercury converters, and a short time ago they 
received an order for an installation at some large ironworks. The 
intention was to connect the direct-current motors of the factory 
urn fgg. directly through the converter to the single-phase supply of the 

Tye net meat yare rae dere municipality of Frankfurt. When 

"E the installation was put to work, it 

was thought to be desirable to have 
an independent report, showing the 
efficiencies that were being obtained, 
and the work of drawing up this re- i 
port was entrusted to the author. 
Up to th e present, a large number of 
results have been published that 
have been obtained from laboratory 
and other experimental tests; but 
as nothing has yet appeared showing 
figures which are obtained in every- e 
day practice, it is thought that it 

may be of general interest to state 

results that were obtained on 

test. 


The order was given fora mercury 
converter that was capable of deal- 
ing with a load of 360 amperes at 
240 volts. Up to that time, very 
little had been done on anything like 
a commercial scale, though from 
America there came reports from 
time to time of converters dealing 
with loads up to 30amperes. Con- 
ists sequently the suggestion to deal 
with a load of 360 amperes looked 
rather like a leap in the dark ; but 
33 a matter of fact, it has turned 
9ut that the problem was not so 


|o already: praded the nm 
1 af * etet T ran’ ‘ron u MT MI "CCS A 
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d" vied eu, uf ab at Sb turns. It MS 
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SIIOW:NG THE TWO METHODS BY WHICH THE INSTRUMENTS WERE CONNECTED UP FOR THE PURPOSE OF 
TESTING THE MERCURY C'ONVERTERS. 


Kon mpm i mmr diffcult as it appeared. The 
gee ment bY ON pde mercury converter has been installed, and except for certain irregu- | were taken oa a water resistance; the readings were spread over a 
MET LI 26 E » Duc pre which occurred at the start, it has worked perfectly, and | period of about tive weeks. The results are given in Table I. Other 
Uto war Yer i E a epee more than 275,000 kw.-hours. The actual construction readings were also taken according to the right hand diagram shown in 
E pda Pt mee mu M i e converter has already been described by Dr. Bela Schaefer, the figure, and with the connections made in this way, only the energy 
"E EE xe nd by Dr. Hartmann-Kempf. For present purposes it is sufficient | conveyed to the anodes is measured, excluding the amount required 
b vlt" dan me to say that the installation consists of two units, each consisting of | for the exciting-converter and for the vacuum pumps. In this case, 
a! EU cu" my. two cylinders. too, the efficiency was determined by two methods, as before, an 
i d . ed du X raat The measurements were carried out on several days during the these values of the efficiency are shown in separate columns 
ee T enc Q7 à ordinary daily work of the factory; the load on the converter was | in Table II. 
as. "e king eot therefore of the usual fluctuating character. The method in which The extent of the losses due to the converter, used for starting the 
o MA Lae ) MU "€ the various wattmeters were connected for the test is shown in Fig. 1. | afe, depends on various adjustments, which may affect the efficiency 
"T. "YT une m amr Two slightly different methods were employed, as explained later. by more than 1 per cent. But seeing that the report was intended to 
MP ps tI P acd | ic ium is the main transformer, connected to the outer circuit, and was discover the efficiency under ordinary working conditions, no 
E nsu T p y Supplied with single-phase current at 3,099 volts. Q is the mercury | attempt was male to correct, or minimise these losses ; as a matter 
natu iad mp ies converter, with the two anodes D and F, and the kathode L. M | of fact, the losses varied very considerably from day to day, in so far 
anm t sape I of B a j represents diagrammatically the motor installation that was driven | 83 they were due to this cause, There were deb ul course, c 
stank fel amt ) ast by the direct current. For starting purposes a small converter was to the n to RUM uds pied idis b id Ed 
neeg” this a the è? E used at the time of the tests, and this was driven by a belt from the ; e ed prd is i : - n : s cis ar ae 
"m P ined Im pue * "Wr pump, which was used to maintain the vacuum. This part of Yes Med ipe x De in ud ey M n nate age 
tthe bee gown IE pe the installation is shown at U. Two wattmeters, W, and W., were | negiected, and also the erie dw io z s b0 k 
i resistance aq that uos —— bee exciting converter, we find that for oads between w. an W., 
It gill be wen n a 3 * Abstract of an article in the “ Elektrotechnische Zeitschrift.” the efficiency varied between 91 and 91-7 per cent. On certain 
a nate Mr dd D 2 
mar Mn gne! re 
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Table I.—Showing the Efficiency of the Mercury Converter, including the 


Losses in the Starting Converter, and the Vacuum Pump. (Con. 
nections made as shown in left-hand diagram in the figure.) 
| | - : 
Number Lossinexciting.| Efficiency Efficiency 
of T" in kw.| converter and (per cent.) (per cent.) 
cylinders. vacuum pump. a". cm | W 
| ý W,+W, | WaW, +We 
i 
i | 287 2-9 82-2 a 
4 | 44-78 2.85 85:6 uve 
4 61-4 2.85 86-3 i 
4 | 14:32 9-85 78:5 En 
2. , 426 1-63 87-4 M 
2 ,.. 279 1-63 86-4 »" 
4 |` 40-15 2-75 iu 85-0 
4 41:2 2-75 T 84-8 
4 24-2 2-75 sid 81-4 
4 6:42 3-0 69-5 " 
2 19-13 1:7 84-4 Pes 
2 19-00 1-7 sd 84:7 
2 21-57 1-5 86-7 Vs 
2 20-1 1-5 de 86-3 
2 43-75 15 | — 878 m 
2 44-85 1-5 | ios 87-8 


————— C ET 


Table II.—Showing the Efficiency, Omitting the Losses in the Starting 
Converter and the Vacuum Pump. (Connections made as shown in 
the right-hand diagram in Fig. 1.) 


— 


Number Efficiency Efficiency 
of Output in kw. Wa Ws; 
cylinders. =WitW, O Wat W+ We 
4 38-7 91:3 | " 
' 4 31-0 p n ! 92-0 
2 8-33 92-7 | i 
4 i 45:00 | 91:2 eee 
4 | 44-52 ut | 91-7 
4 48-48 90-5 im 
4 41:49 ae | 90-8 
2 39-88 | 90-0 | se 
2 40-35 exi 90-5 
2 20-64 90-2 Nes 
2 30-39 m 89-7 
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occasions, when the power was not required, it was found that the 
exciting converter took 0-44 kw. unloaded, and took 2-3 kw., i.e., 
17-4 amperes, for exciting four cylinders. In addition the vacuum 
pump required about 0-25 kw. The exciting converter only required 
about l kw. for dealing with two cylinders, which took 9 amperes. 
Thus taking these latter losses into account, it seems that the 
efficiency with four cylinders was as follows, viz.. on 60 kw., 87-8 per 
cent.; on 50 kw., 87:3 per cent.; on 40 kw., 86-1 per cent.; on 
30 kw., 84-1 per cent.; on 20 kw., 80-7 per cent., and on 10 kw., 
73 percent. If only two cylinders are used on the lighter loads, the 
efficiencies are as follows, viz., on 40 kw., 87-9 per cent. ; on 30 kw., 
87-0 per cent. ; on 20 kw., 85-4 per cent., and on 10 kw., 80-7 per 
cent. Independently of the losses which are really proper to the 
mercury converter, there are also others, which are unavoidable, but 
which are not actually converter losses. Thus, it is necessary to 
have some arrangement by which the load is equally distributed 
between a number of electrodes in parallel, and this causes certain 
losses in the form of resistance. For example, on 60 kw. with four 
cylinders. the losses due to this cause are 0-9 per cent. of the whole, 
and if two cylinders are used on 40 kw., they amount to 1-6 per cent. 
of the whole. Losses of this kind, of course, decrease with the load, 
and with four cylinders cn 10 kw. they amount to 0-1 per cent., and 
with two cylinders to 0-4 per cent. 

A further estimate of the efficiency can be based on the following 
facts. which refer to the readings on ordinary meters extending over 
several months. Thus carefully corrected meters were employed 
on the high-tension incoming circuit from the town mains, and on the 
outgoing continuous-current circuits. On comparing these readings, 
it was found that the overall efficiency was on an average 79-1 per 
cent.; if allowance is made for losses in circuits and instruments 
connected up for the purposes of the test, this efficiency 
becomes 80 per cent. This agrees with the following tentative 
estimate of the distribution of losses. Thus taking the average 
output at 33 kw.. the loss in the mercury converter itself together 
with those in the equalising devices, conductors and measuring 
instruments is 3-2 kw.: the losses in exciter-converter and vacuum 
pump are 2°75 kw.; the iron loss in transformer is 0-96 kw. ; the 
copper loss in the primary 15 0:13 kw., and the copper loss in the 
secondary is 0-37 kw. This means m other words that an input of 
40-4 kw. must be supplied to the transformer, and this corresponds 
with the figure for the efficienev given above, within reasonable 
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limits -of difference. During the period covered by the tests, no 
difficulty was experienced in the working of the converter, and no 
stoppage took place owing to this cause. Occasionally a fuse blew 
or an automatic circuit-breaker came into operation ; but this did not 
affect the general working of the installation, and only caused certain 
electrodes to be put out of action temporarily until the repair or 
replacement was executed. 

The author closes his report with an appendix referring to some 
laboratory experiments, mainly concerning the point as to the effect, 
if any, produced by fluctuations in the continuous current delivered. 
In the working of motors, it. might be supposed that if the motors 
had shunt windings, there might be additional losses due to pulsa- 
tions in the exciting current. But this is not 80, if account is taken 
of the number of turns on a shunt winding. Moreover the rotating 
armature prevents any considerable pulsation in the voltage at the 
terminals of the machine. Even in the present case, to which the 
tests refer, the vibration, so to speak, only amounted to one-tenth 
of the direct-current voltage. Thus suppose we take an ordinary 
7 H.P. motor, working on 220 volts with laminated poles and massive 
yoke, and apply 150 volts (alternating) with a frequency of 100 to the 
shunt windings, the current that passes is in the neighbourhood of 
4 milliamperes. But the effect on the armature and its reactions 
is also negligible, and in so far as can be seen, pulsations of the 
current have no effect on the tendency to sparking on the com- 
mutator. On the other hand, the pulsating currents tend to increase 
the heating losses; this is the case for the losses in the armatur 
conductors, in the commutating poles and in. the conducting network, 
while in the shunt windings there is no increase in the copper lose 
The effective value of the current must therefore be allowed for in the 
calculation of the sizes of the conductors. For motors of an average 
size, the efficiency at full load would be decreased by about 1-5 per 
cent., while the rise of temperature in the armature conductors would 
be increased by 15°C.; these values would be divided by four at 
half load. These valuations refer to results produced by single 
phase converters; if polyphase current were used on the primary 
side, the effects would be, of course, much smaller. The increased 
heating effects might be undesirable if the current was used for 
chemical work, but the extent to which this would be felt would be a 
matter for experiment in any particular case. 


CONSTANT-VOLTAGE TRANSMISSION.* 
BY H. B. DWIGHT. 


Summary.—The author shows that by the control of transmission lines 
by synchronous motors, constant voltage transmission can be obtained 
with the advantage of increased carrying capacity of the line, The mest 
advantageous application of the system is in large transmission network. 
The advantages and disadvantages are fully discussed and summarised 
and the cost of a sample line worked out. 


For deciding upon the method of operation of a transmision 
system, two distinct alternatives are presented, one of which has been 
brought forward but recently. In the older method, which is the 
one in common use, the voltage of the system is controlled entirely 
from the generators. In the newer method there is no voltage 
variation at all, this result being obtained by controlling the voltage 
from both the generating end and the receiving end. The newer 
method increases several fold the carrying capacity of a transmission 
line. This new constant-voltage method has been used successfully 
in commercial operation though as yet only on small systems The 
method in common use with transmission lines needs but little 
description as it consists merely of controlling the voltage on the line 
by adjusting the voltage of the generators supplying the Dover. 
Since at no-load the two ends of the line are at approximately the 
same voltage, while under load there is considerable drop at the 
receiver end, a variation in voltage js unavoidable as the load in- 
creases or decreases. This variation may take place at the generator 
end or the receiver end, as desired, but in either case it puts à limit 
on the amount of power which the line can transmit. À pun 
which delivers electric power to a customer at a voltage varying 
or 15 per cent. throughout the day is not considered to be giving £ 
service, as the operation of lights and motors is seriously interfered 
with. Therefore, when the load on a transmission system becom 
so large as to produce too great a variation in voltage for good le 
it has been the customary practice to build additional egal 
lines or to adopt a higher line voltage. It is at this stage that pu 
stant-voltage transmission appears most attractive, as it E 
greatly increased carrying capacity without any alterations in A 
transmission line itself. The constant-voltage method of contro ' 


trical 
* Abstract of a Paper read before the American Institute of Electr 
Engineers. 
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‘Opposes the drop PR and tends to neutralise it. 
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radic. | v c:ácrent from the usual method. Instead of controlling 
the voltage from one end only, special machinery, consisting generally 
of synchronous motors or synchronous condensers, is installed at the 
receiver end, and the voltage is controlled at that end also by ad- 
justing the power factor. Enough synchronous motors are installed 
to keep the voltage at a.steady value at both the receiver end and at 
the generator end. 

The way in which the synchronous motors operate to hold the 
voltage constant is very similar to the way in which they are fre- 
quently used to improve the power factor of a load. It is well known 
that a large part of the voltage drop in a transmission line is due to the 
line reactance. The reactance drop is greatest when the load has a 
low power factor, and it is, in fact, directly proportional to the lagging 


‘reactive component of the load. The drop is therefore changed into 


a rise in voltage if the reactive component is leading instead of lagging 


.and this may be sufficient to overcome the drop due to resistance. 


: 70000 


Fic. 1. 


‘J. Carrying capacity for transmission lines at constant voltage. 
Synchronous condensers required. : 
IH. Carrying capacity for transmission lines at varying voltage. 


Length of lines, 100 miles. Highest voltage on lines, 115,000 volts, Efficiency and | 
: regulation calculated for line alone, without additional reactances. 


This is expressed in symbols as follows: Let R be the resistance of 
the line and X the reactance. Let P be the in-phase component of 
current and Q the lagging reactive component. Then the drop in 


‘voltage is approximately PR+QX 


NEN 2 
or, more exactly, PR+QX+ à eee! 


E+PR+QX)’ 
where E is the voltage at the receiver. i 
If now Q is made negative, that is, if it is a leading current, QX 
The quantity Q can 
be controlled by adjusting the field current of the synchronous motors, 


: since with a strong field the motors will operate with a leading current. 


It is therefore possible to control the voltage at the receiver end by 
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.l. Carrying capacity for transmission lines at constant voltage. 

II. Synchronous condensers required. 

III. Carrying capacity for transmission lines at varying voltage. . 

Length of lines, 100 miles. Highest voltage on lines, 115,000 volts. Efficiency and 


"regulation calculated for line alone, without additional reactances. 


adjusting the field current of the synchronous motors. This adjust- 
ment must be under the control of the transmission line operators in 
order to have the correct effect on the line voltage. In water-power 
plants the voltage and also the frequency are subject to sudden 
changes due to variations in load which are too rapid for the water- 
wheel governors to compensate for immediately. In such cases a 
large flywheel effect on the system tends to minimise this trouble. 
Synchronous motors add directly to the flywheel effect and are found 
very useful in this way. 

The advantages obtained from the use of synchronous motors by 
maintaining constant voltage at both the generator and receiver ends 


Of the line and by adding to the flywheel effect have been sufficient 


to warrant their installation on several short transmission systems. 


In such cases the improvement in the service given to customers at 
all parts of the system justified the additional expense. But when 
it is stated that the synchronous motors must be equal to one-half or 
two-thirds of the generator capacity the cost will at first sight seem 
prohibitive for most cases. In consideration of this, the additional 
fact must be taken into account that the newer method not only 
improves the service, but very greatly increases the carrying capacity 
of the line. The limit of carrying capacity is ordinarily set by the 
maximum variation in voltage allowed for good service, that is, by 
the regulation of the line. But if there is no voltage variation at all, 
another limit must be looked for, and this will be found in the 
greatest energy loss which can be allowed for the transmission. 
Power for supplying line losses costs very little in most systems, so 
that an cfficiency of 85 per cent. is generally consistent with good 
economy. The curves of Figs. 1 and 2 for constant-voltage lines have 
been plotted for this value of efficiency. A glance at these curves 
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I. Cost per kilowatt of transmission line and synchronous condensers, constant voltage 
II. Cost per kilowatt of transmission line, varying voltage. 
250,000 cir. mil copper conductors. 115,000 volts, highest voltage on lines. 


shows that the carrying capacity of a 25-cycle line can be doubled 
by adopting the constant-voltage method, and the capacity of a 60- 
cycle line can be multiplied by two or three. 

The saving in cost effected by the constant-voltage system in- 
creases very rapidly as the number of miles of line becomes greater. 
The curves of Fig. 3 show that for 60 cycles the cost of a constant- 
voltage line with the necessary synchronous motors represents a 
saving when the length is over 70 miles. For 25 cycles, Fig. 4, the 
saving over the varying-voltage method is not obtained until the 
length is 120 miles or more. 

The comparisons in Figs. 3 and 4 are not quite complete as no 
allowance has been made for cost of land or cost of power for line 
losses. There is also another saving in cost which is possible when 
designing a line for constant-voltage work; this saving is made by 
using large conductors. "The cost curves show that with an existing 
line of considerable length it pays to instal synchronous motors if 
enough power is to be transmitted to utilise the line to its full capacity 
on the new basis. As may be noted from the first two figures, the 
increase in carrying capacity, and therefore the saving in cost per 
kilowatt, is greatest when large conductors are used. In ordinary 
transmission there is practically no advantage in using a larger 
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I. Cost per kilowatt of transmission line and synchrcnous condensers, constant voltaze. 

II. Cost per “ilowatt of transmission line. varying voltaze. 

250,000 cir. mil copz«r conductors. 115,000 volts, hizhest voltage on lines. 
conductor than about No. 0000 copper for 60 cycles. Reducing the 
resistance to a value less than one-third of the reactance does not 
materially improve the regulation, which is determined under these 
conditions almost entirely by the reactance. But with constant- 
voltage operation, a large proportion of reactance to resistance 
within a certain limit is no longer a hindrance, and so large conduc- 
tors can be used to good advantage. This increases the carrving 
capacity of the line at smal] extra cost. 

It was pointed out that high reactance is not such a grcat disad- 
vantage when the constant-voltage method is used. Of late vears 
it has been customary in large systems to make all these reactances 
as large as possible for protective reasons, in spite of the fact that 
they tend to make the regulation poor, and so limit the power which 
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can be transmitted. It is evident that with constant-voltage trans- 
mission it will be economical to increase all these reactances much 
beyond the values in use at present and better protection will thus 
be obtained. Also Figs. 3 and 4 show that, with constant voltage, a 
frequency of 60 cycles becomes as economical as 25 cycles. With 
the exception of railway work, the frequency of 60 cycles is prefer- 
able for most important applications of electric power, especially the 
supply of power to large cities. Any method, therefore, which tends 
to make 60-cycle transmission more economical than 25-cycle should 


be welcomed, as it will assist in standardising the electric machinery 


of the country at the single frequency of 60 cycles. 

The most advantageous application of constant-voltage trans- 
mission 1s probably not in transmission lines with a single generating 
station, but rather in large transmission networks connecting all the 
hydro-electric plants and the cities within a radius of several hundred 
miles. The generators placed at various points of the network 
themselves partly take the place of the synchronous motors for main- 
taining constant voltage, and thus the total capacity of synchronous 
motors required is somewhat less. Duplicate lines for use as reserves 
in case of breakdown are not required as much in networks as in 
straight transmission projects, since power can generally be supplied 
to any point from more than one direction. The principles of con- 
stant-voltage transmission can greatly increase the economy and 
range of operation of large transmission networks. It does not seem 
unreasonable, in view of the already rapid growth of many of these 
systems, to state the possibility of a single high-tension network for 
the supply of power over the entire country. 

When larger transmission networks are advocated it might be 
objected that the limit has been already reached of the number of 
generating stations which can be connected to one network, owing 
to the danger from such large amounts of generator capacity when 
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Fic. 5.—DiacRAM or 200-MILE CONSTANT VOLTAGE LINE, CHARGING 
CURRENT NEGLECTED, 


a short-circuit occurs. But a network which is operated at constant 
voltage contains an unusually large proportion of reactance, both in the 
line and in the station apparatus. Thus, when a short-circuit occurs 
the voltage drop toward the short-circuit is very rapid. Power is 
delivered to it practically only from the neighbouring generating 
stations of the network. The presence of protective reactances very 
greatly reduces the short-circuit current, so that it may be said that 
a station 100 miles away from a short-circuit cannot send a dangerous 
amount of current to the short-circuit. The greatest danger, then, 
comes from a short-circuit in the immediate neighbourhood of the 
largest generating station, and in that case the short-circuit current 
is supplied almost entirely by the nearest station. The largest 
circuit-breakers will, therefore, not need to be designed with regard 
to the capacity of the entire network, but only of the stations in 
which they are located. Circuit-breakers are at present in successful 
operation in connection with as large generating plants as are likely 
to be constructed and so the problem of handling short-circuits will 
probably not impose a limitation upon the size of transmission net- 
works. 

The two systems of varving-voltage control and constant-voltage 
control have been described as being quite distinct. There is really, 
however. a middle ground between them. b or instance, consider 
a line operated with 20 per cent. voltage variation at the generators 
between no-load and full load, and with a steady voltage at the 
receiver, Now, by installing a small number of synchronous motors 
at the receiver, the generators may be operated with only 10 pez cent. 
variation, the synchronous motors being used to hold the receiver 
voltage constant. It is possible, therefore, to instal a small amount 
of machinery and obtain a proportionate improvement in closer 
regulation or in increased carrying capacity of the line. The above 
fact is of great importance m relation to the commercial application 
of the principles of constant. voltage operation, since a new method 
appears much more attractive to à transmission company if the 


Comparison. of the Two Systems for a 200-mile Transmission Project. 


—— 


'Usual vary- Constant. 
—— ing voltage voltage 
method. method, 
Distance........ ED 200 miles — 200 miles 
Power delivered .......... seen 33,000 kw. 33,000 kw. 
Power factor of load .............................. 90 percent. 90 per cent. 
Frequency sexes des cioe S ` 60 cycles 60 cycles 
Number of three-phase circuits.................. NM S i 
Conductors, copper cable ........................ | No. 0000 350,000 cir. mil, 
Maximum voltage on line ............... m 116,000 116,000. 
Voltage at load end .........................-.-... . 100,000 85,000 
Reactive drop in transformers at each end .. | 4 percent. 5 per cent, 
Reactive drop in protective coils at each end | 4 percent. 7 per cent. 
Synchronous condensers at load end .......... | "None 18,000 k.v.a, 
Synchronous condensers required at no-load | fis |. 16,500 k.v.a, 
Voltage variation .............. eee 21 per cent. None 
Voltage variation due to line alone ............ 14 per cent. None 
Efficiency of transmission ................. 94 percent. 87 per cét. 
Power factor at generators ..................... 99 per cent. 89 per cent, 
Approximate Costs. | lagging | lagging 
Towers, earth cables, insulators and erection £228,000 | £88,000. 
Copper cables, at Od. per Ib. ..................... 216,000 120,000 
Synchronous motors and space in sub-sta- | 
tions, at £2 per k.v.&. ........ eene | | 36,000 
Cost of line, exclusive of land .................. £444,000 £244,000 
DA VINE var ecerstesctesas wets A EE NS | £200,000 


} eee | 


N.B.—The charging current of the line was allowed for in calculating 
the above results. 


large amount of capital. 

It has been found in commercial practice with short lines that 
constant-voltage transmission is worth while merely on account of 
the improvement in service. Estimated costs are given for compara- 
tively long lines, so as to show, even more definitely than by the 
curves already discussed, that where a line is long, or land is high in 
value, it pays to adopt constant-voltage transmission, even without 
considering the improvement in service. It can be seen that the 
saving in the case of a 200-mile transmission system is £200,000. In 
another case which the author works out of a 100-mile transmission 
system delivering 54,000 kw. the saving only amounts to £52,600. 


SUMMARY. 

Constant-voltage transmission requires adjustable power factor. 
Advantages. 

l. Better service—no variation in voltage. 

2. Better protection, due to high reactances. 

3. Tendency to use the frequency of 60 cycles. 

4. Increased carrying capacity of line. The limit is changed from 
maximum voltage variation to maximum energy loss. This allows 
more power to be transmitted or the distance to be increased without 
the voltage being raised. 

5. Lower total cost for long lines. The saving in cost is greatest 
for long lines or large networks, large quantities of power. large 
conductors, and for the frequency of 60 cycles. * 

6. The method is easy to apply to existing lines. The change cn 
be gradual, and no change is necessary in line construction. 
Disadvantages. 

1. Cost and attendance of additional rotating machinery. 

2. Higher total cost for short lines. 

3. In order to obtain the greatest economy from constant-voltage 
operation, the losses must be increased, and the number of separate 
lines, which are useful as reserves, must be reduced. 

4. Tendency of synchronous machinery to drop out of step, and 
delay in putting load on the line again after shut-down. 


NOTES ON TRANSFORMERS.* 


BY A. E. H. DINHAM-PEREN. 


Summary.—The author deals with the more important points K the: 
selection, installation and operation of transformers used for suppiying 
three-phase energy from a three-phase supply. 


The first question that arises is whether a three-phase p pu 
single-phase transformers grouped together should be use "hs 
advantages of the three-phase unit are briefly: Lower soos 


* Paper read before the South African Institution of Engineers, somè 
what abbreviated. 
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higher efficiency, less floor space, cheaper to instal, simpler outside 
connections, transportation charges less; while the disadvantages 
are: Greater cost of spare unit and more expensive to repair. 

While for general distribution work no hard and fast rules can be 
laid down regarding the proper choice there can be very little doubt 
that the three-phase unit ought to be used for supplying a synchron- 
ous converter, motor-generator set or motor ; and the writer believes 
that the three-phase transformer will be considerably more used in 
the future than at present. In standardising his transformers the 
engineer should select the type most suited for his future conditions. 

As regards the iron circuit, there is very little to choose between 
the different types of transformers, provided they are properly 
designed ; but it is very desirable that these be self oil-cooled where 
practicable. 

Far too often no thought is given to the housing and running of 
transformers, it being assumed that they will work perfectly when 
poked away in any odd corner. The truth is that the ventilation of 
transformer houses and chambers is very important and has con- 
siderable influence on the life of the transformers. These should be 
roomy and the air led in through proper ducts in the floor, circulated 
round the transformers and discharged through ventilators in or near 
the roof. ` ; 

Take the case of a 500 k.v.a. transformer operating in a room 
9 ft. by 10 ft. by 11 ft. and assuming the losses to be 2 per cent., 
there are 10 kw. of energy to be radiated, which means that more 
than 3,000 cubic ft. of air are to be circulated a minute to limit the 
temperature rise of the air in the room to 5°C., i.e., the air in the 
room must be entirely renewed three times à minute. "Transformers 
are usually rated to give 40°C. rise above the surrounding air on 
continuous full load, but the maximum temperature under these 
conditions should not exceed 80°C., owing to the shortened life and 
increased losses of the transformers at higher temperatures, so that 
inadequate ventilation means reduced capacity. 


Transformers that depend on the circulation of a cooling medium 
should not be allowed to run even at no load for any length of time 
without the cooling medium. as the temperature will generally 
become dangerously high; and it must not be forgotten that in the 
case of water cooled while the oil temperature can be kept normal by 
increasing the water circulation, this leads to overheating of the 
windings. 

Small transformers are seldom fitted with thermometers, but 
seeing how their life is effected by excessive temperature it is very 
necessary that thermometers be fitted to all transformers of any 
importance and regular readings taken. 

Provision should be made in all transformer houses for easy and 
quick handling and examining of transformers, and all transformers 
should be examined periodically. 

All transformers should be thoroughly examined, cleaned and 
repaired if necessary and dried out before being put into service. 
The two methods in general use for drying out are (1) short circuit, 
and (2) hot air. 

The first method which consists of short-circuiting the low-tension 
windiugs and applying sufficient voltage to the high-tension windings 
to circulate sufficient current to keep the temperature of the windings 
between 80°C. and 90°C. is satisfactory for low-voltage transformers, 
but should not be uscd on high voltage ones, because the insulation 
between the windings and between windings and iron is so great that 
it is practically not effected by heat in the coils, and unless very great 
care is taken it will be damaged by excessive current. In the case 
of shell type transformers, as very little heat reaches the punchings 
by this method, should there be any water between these it will most 
probably not be removed till the transformer is in service and then 
it will gravitate to the bottom of the tank. 

The transformer should be dried out outside the tank, unless the 
hot-air method is used, as it is much easier to control the temperature 
and prevent damage to windings. In the case of oil-cooled trans- 
formers the oil should be dried separately. 

The second method, which consists of circulating air heated to a 
temperature not exceeding 90°C. through the transformer while in 
its case without oil is the standard method for drying high-voltage 
transformers and takes about three days to carry out, depending on 
the voltage size of transformer and dampness of transformer at 
starting. 

Transformer connections, with the exception of the open delta, 
are outside of the scope of these notes, as they depend on the lay-out 
of the system, &c., such as working with an earthed neutral. The 
open delta connection should only be used as a temporary arrange- 
ment, or in case of a breakdown where it is necessary to get the supply 
On again as soon as possible. This arrangement causes unbalancing 
of voltages and phase distortion which may be serious on lighting 
loads. Induction and synchronous motors and synchronous con- 
verters reduce the distortion, generally speaking, but in so doing 
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their capacity is decreased. And it must not be forgotten that the 
capacity of each transformer is reduced approximately 13-5 per cent. 

It has generally been considered desirable to have very close 
regulation, except for transformers operating in conjunction with 
synchronous converters, which means the reactance must be low for 
power transformers. Under this condition very large currents, even 
as high as 50 times full load current, are set up in transformers on 
short circuit when backed up by considerable amount of power ; and 
enormous mechanical stresses are put on the windings (due to electro- 
magnetic action). In fact, with certain windings it is almost im- 
practicable to brace them to withstand injury. EM 

To reduce these stresses so that they can be properly taken care of 
it has been necessary to design transformers with high reactance, 
which, of course, spoils the regulation especially on low power factors. 
This reactance protects the switches and generators on the system 
against the large mechanical stresses due to excessive current, but 
under certain conditions it is possible that the stresses in the trans- 
former itself may be increased instead of decreased. 

Oil for use in transformers must not only be free from any im- 
purities which might injure the insulating or active material, but it 
must be of such a consistency that it will circulate freely, and so 
carry the heat given off by the transformer to the radiating surfaces, 
it must withstand the voltage stresses and it must only sludge very 
slightly. 

This question of sludging is of great importance and well worth full 
investigation. There is no doubt that oxidation plays a very im- 
portant part in the formation of this deposit, but it is not the whcle 
story. 

The characteristics of a good transformer oil would be as follows :— 


— rn € PE € P MÀ —— MÀ ————— -- = 


Grade of oil. 
Medium. Light. 

Flash temperature............ 180—190*C'. 130—140*?C. 
Burning icone seta ies 205—215°C. 140—150°C. 
Cold test. ossis oie — 10—— 15°C. — 1§6—-— 20°C. 
Specific gravity at 13-5°C. .| . 0°865—0-87 0-845—0-85 
Viscosity at 40°C. (say bolt) 100—110 secs. 40—50 secs. 
Colour - sessir nienti Dark amber Similar to water 


Dielectric strength (0-5* dia. 

balls, with 0-15” air-gap) |30,000— 35,000 volts | 30,000—35,000 volts 

It is very necessary that the oil be thoroughly dried before being 
put into service and maintained in this condition, while the trans- 
former is in operation, as even the smallest amount of moisture 
greatly reduces its dielectric strength. In fact, J,th of 1 per cent. 
of water reduces the dielectric strength to half approximately. This 
shows how important it is that the oil should be tested periodically. 

The only really reliable test for moisture is the dielectric strength 
test, but, if there are no facilities for carrying out this test the hot- 
wire or the CuSO, test will give fairly reliable results, unless there 
are only traces of moisture present. 

Of the various methods that have been used for drying the oil, the 
principal ones are forcing the oil through calcium chloride, calcium 
oxide or sand, forcing the oil through paper filters, forcing hot air 
through the oil under high temperature, and heating the oil to a 
sufficiently high temperature to cause the moisture to vaporise. 

This last method is not to be recommended, as it is rather dan- 
gerous and injurious to the oil, unless a vacuum is used in conjunction 
with it, and at the same time does not remove foreign matter, such 
as sediment. The blotting paper filter, which is a dryer and purifier, 
has proved most satisfactory. 
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THE CRANK-DRIVE ON ELECTRIC 
LOCOMOTIVES. 


It has often been remarked that the electrical engineer 
should first of all be a mechanical engineer, and there is no 
doubt that this view is well supported by frequent examples 
of failures that have occurred through lack of knowledge 
of mechanical principles. Electrical engineering merely 
consists, as a rule, of supplying mechanical power hv elec- 
trical means, though, no doubt, there are many problems 
that are essentially electrical when we come to consider the 
details of construction. For example, there are problems 
of insulation which have given rise to much searching of 
hearts, largely because good insulators are often lacking in 
mechanical strength. Nevertheless, a successful electrical 
result in heavy electrical machinery depends essentially on 
the application of sound mechanical principles. 

This fact has been recently brought out in a very marked 
way by certain difficulties which have arisen in electne 
locomotives. An electric locomotive of, say. 400 HP. is à 
comparatively simple matter, but when we come to powerful 
locomotives, such as 2,000 H.P., unexpected problems arise. 
Like many types of electrical plant the electric locomotive 
has passed through a process of evolution. Something like 
a panoramic view of this evolution was given about a year 
ago by Mr. F. LvpALr in a Paper read before the Institution 
of Electrical Engineers. Many of the early locomotives 
were little else than tramcars on a large scale. Then fol. 
lowed a variety of designs to meet the new conditions that 


d became apparent. There has been the simple bogie. the 
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Practicar Nores FOR ELgcrnical Srupents, By A E Kennelly & H. D. Wilkinson. | articulated bogie, the well-known gearless locomotives of 
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the New York, New Haven and Hartford Railroad, and à 
variety of locomotives with the motors mounted high. It 
is now well recognised that the centre of gravity of a loco- 
motive should be high rather than low if dangerous pound: 
ing of the rails is to be avoided. Consequently it 15 W- 
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desirable to mount à number of motors on the axles of the 
wheels or on quills surrounding the axles, even though this 
method has obvious advantages from the point of view ot 
easy transmission to the wheels that have to bedriven. On 
the other hand, if the motors are mounted on the framework 
of the locomotive at a higher level, other difficulties are 
Introduced. It is not easy to obtain suitable gearing for 
such large powers, and consequently resort has been made 
to the crank drive, which, on the face of it, seems strangely 
out of placein an electrical drive. The electric motor in itself 
has the great virtue that it gives a purely rotary motion. 
This advantage is removed by adopting a crank drive, 
which is complicated bv adding coupling rods. Thus the 
purely rotary drive is lost and the complication of un- 
balanced masses 1s introduced. 

In so far as it enables us to place the motors as high 
as we wish them to be, the crank method of coupling gives 
us what is desired ; but other difficulties have arisen. It has 
been found that this method at.certain speeds gives rise 
to such excessive vibration as to render it highly undesirable. 
Some difficulty was experienced in determining the cause of 
this vibration, and an investigation was consequently 
carried out, of which we give a brief account m another 
column. It will be seen that these undesirable vibrations 
are caused through slackness in the bearings, and that con- 
sequently the driving rods are subjected to alternate 
tension and compression, the forces being very considerable. 
The effect of this is to give rise to very marked vibrations at 
certain speeds Obviously it is impossible to have bearings 
in practice which are theoretically perfect, but fortunately 
the difficulty has been overcome by introducing springs 
which damp out these harmful vibrations, and thus the 
crank form of locomotive is likely to persist. 
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Two New Sciences. By GaLiLeo GariLEr Translated into English 
hy Henry Crew and Alfonso de Salvio. (New York: The Macmillan 
Co.) Pp. xii.J-300. 8s. 6d. net. 

When he was 69 years of age, and a prisoner of the In- 
quisition in the palace of the Archbishop of Siena, Galileo 
composed the volume of dialogues of which this 1s a translation. 
Refuting, as it does. opinions of Aristotle, whose scientific views 
Were regarded by the Church as alone orthodox, the work could 
not be produced safely in Italy, and the MS. was sent to the 
Elzevir Press in Holland, and published in Leyden in 1638. 
In 1639 Galileo became totally blind, and died three years 
afterwards. The book is a systematic account, drawn up at 
the end of his life, of his views, mainly of dynamics, and 1s 
regarded as his principal written work. It is constructed in 
the form of dialogues, held on several successive days, between 
three fictitious characters: Salviati, a pupil or intimate of 
Galileo himself; Sagredo, enlightened and able ; and Simplicio, 
an unlearned person. Salviati and Sagredo were names of two 
noblemen, a Florentine and a Venetian, who had helped Galileo 
in early life, and were used no doubt in grateful recognition. 
The first day's dialogue is on resistance to fracture, ranging 
over many bits of physics. The second day, on the cause of 
cohesion, deals mainly with the strength of beams. The third 
day is on the rectilinear movement of bodies under constant 
acceleration, principally down the chords of circles. The 
fourth dialogue concerns the parabolic motion of projectiles. 
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Of these the third and fourth dialogues contain the theory of 
dynamics, as far as he knew it; the principal work of his life. 
Galileo's ideas of physical experiment are astonishingly 
modern. He uses a water-clock as a chronometer. He experi- 
ments with specific gravity balls of wax, loaded with grains of 
sand, and observes their extreme sensitiveness to changes of 
density and their instability. He explains why fish are able 
to float in mid-water; but, ignorant of the solution of oxygen, 
he brings his fish to the top to get fresh supplies of air. He 


tricks a friend by putting salt water into the lower part of his 


vessel, so that the balls float on that layer. He interchanges 
wine and water in two vessels without mixing. He experi- 
ments on vibrations and explains octaves, fifths and aug- 
mented fourths. He attempts to measure the velocity of light. 

His geometrical illustrations are curious. The area of a 
circle is shown to be a geometric mean of the circumscribed and . 
isoperimetric polygons. Equality between sections of a 
cylinder and the inscribed cone and sphere 1s proved. 

In the discussion of the speed of projectiles Galileo intro- 


duces the name ‘“‘ sublimity ” for the height to which the - 


velocity is due, an idea closely related to that of “ energy ” ; 
but did not recognise the identity of the “ sublimity " with the 
directrix. Apparently no advance had been made in the- 
knowledge of conics since Apollonius, to whom the directrix 
was unknown. Galileo supposed the uniform catenary to be 
a parabola, and the arc of the tautochronous pendulum to be 
circular. He proposes the problem of the brachistochrone, 
and solves it by a semicircle, 60 years before James Bernouilli’s 
correct solution by the cycloid. 

On the other hand, he gives clearly enough the principle of - 
virtual velocities, and the composition of perpendicular velo- 
cities. His great contribution to dynamics was the law that 
in falling bodies the velocity increases as the time, and not as 
the space described, proving the latter to be a self-contra- 
dictory hypothesis. His views and reasoning powers were far 
in advance of his instruments, mechanical and analytical. 

One is glad to have had an opportunity of reading this book, 
in which so much is described outside the astronomical work 


with which Galileo's name is commonly identified. 
W. A. PRICE. 


Tables of Complex Hyperbolic and Circular Functions. By A. E. 


* KENNELLY. (Cambridge (Mass.) : The Harvard University Press.) 
Pp.212. 12s. 6d. net. 


Chart Atlas of Complex Hyperbolic and Circular Functions, 
By A. E. KENNELLY. (Cambridge (Mass.): The Harvard University 
Press, 1914.) 17s. 

We congratulate Prof. Kennelly on the completion of these 
two volumes. They represent an immense amount of work. 
The author has laboured assiduously to popularise the use of 
formule containing hyperbolic and circular functions of com- 
plex variables. As far back as 1895 he showed how their 
approximate values might be usefully obtained graphically. 
Prior to that date the great drawback to Heaviside’s formule 
was the great numerical labour entailed in computing their 
values. Many mathematicians tried to simplify them by 
expanding them in terms of known real functions, the values of 
which could be found from the ordinary tables. The formule 
in their expanded shape, however, were so clumsy that even 
their authors were very unw?ling to use them. Hence arose 
the necessity for the many graphical methods which practical 
men use for their computation. 

It is well known that z4-( can be written in the form re? | 
Where r— (3? 4- y?)? and tan O=y/c. The author writes it in 
the more convenient form 79. It is also well known that 
sinh {c+ «(yr 2n2); =sinh (c+); and hence, so far as this 
function depends on y, it is periodic. Therefore, in calculating 
the value of this function we can subtract from y any multiple 
of 2z without altering its value. The author introduces a 
simplification in several of his tables so as to take full advantage 
ofthis. He divides y, the coefficient of the imaginary quantity, 
by 2/2. This process he calls quadranting y and the result is 
denoted by q. We can thus subtract any multiple of 4 from 
q without altering the value of the function. 

The volume on Complex Functions contains 16 tables and 
99 pages of explanatory text. The first three tables enable 
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together with other details of design, makes it now feasible to place 
the entire equipment out of doors, even under the most severe 
climatic conditions. The winter season when the severest tempera- 
tures are encountered, is also, as a rule, free from lightning distur. 
bances, though it is important to secure continuous service of pro- 
tective devices of this nature on account of surges occurring on the 
lines, the necessity being particularly noted where the switching of 
the high-tension systems is liable to cause serious line disturbances 
and consequent breakdowns at weak points. It is as much the 
function of the arrester to absorb these disturbances as to avert the 
direct effects of lightning itself. 

The operation of outdoor transformers is no longer experimental. 
The principal difficulty to be met is the climate with its changes in 
temperature and atmospheric conditions. In general the outdoor 
type of transformer is similar to the indoor typ» except that the cover 
and leads are designed to shed moisture and provide the necessary 
higher factors of safety. Both self-cooled and water-cooled trans- 
formers are applicable to this service, with due consideration of its 
requirements. In the former case, grades of oil suited to the con- 
ditions are, of course, necessary, the only serious difficulty being on 
account of possible freezing. As a rule the load of the transformers 
will keep the oil sufficiently warm, but it is important that precau- 
tions be taken in order to prevent condensation of moisture. If 
necessary this is accomplished by small heating coils installed in the 
tops of the transformers. The freezing of the oil itself in idle units 
or under severe conditions may also be guarded against by the in- 
stallation of external heating devices under the casings. This 
freezing of the oil may be serious, particularly if transformers are 
out of service, because on energising them, dissipation of heat, with 
the oil frozen, is liable to be slow, and inasmuch as the temperature 
rise in large units is about 20°C., the windings might be injured before 
the oil is liquefied. Little trouble is experienced, however. as ordi- 
narily oil will not freeze at a temperature above — 15?C., and special 
grades solidify at a considerably lower point. The use of water- 
cooled transformers involves similar precautions against moisture, 
with the addition of suitable protection to the water-circulating 
system, although the water of itself, by its circulation through the 
transformers, would not freeze except under severest conditions, 
provided the external connections are properly protected. There 
apparently has not been much experience with air-blast transformers 
out of doors and it would seem that there might be a field for them 
as they do not offer the difficulties in giving climatic protection 
which are encountered with other types of transformers, provided 
moisture is kept out; and the cost would be less. 

The design of control apparatus, such as switches, circuit-breakers, 
&c., has also met the severe conditions imposed, and outdoor switches 
of extremely high voltage are operating satisfactorily in severe sleet 
and snow storms. As with the other apparatus the general indoor 
types have been made suitable for outdoor service by perfection of 
details, such as enclosing the mechanisms, motor control, &c. In 
general, then, it may be fairly stated that the use of the outdoor 
sub-station is not to be limited particularly by the lack of apparatus 
suitable for the severe operating conditions, and it is certain that 
even greater steps in the improvement of apparatus of this natur 
will occur. 

The indoor sub-station has been highly developed to meet the 
various classes of service imposed upon it. and, in fact. has become 
very nearly standardised. It is hardly necessary to consider its 
development and status here, except as a comparison with those 
particular classes of service in which the outdoor sub-station may 
appear as its competitor, the advisability of the latter depending on 
a careful consideration of the various advantages and disadvantages 
as compared with the established type of indoor sub-station. Generally 
speaking, for the purposes of considering outdoo installations, sub- 
stations may be classified as serving the requirements of (a) small 
isolated loads, (b) large capacity loads and (c) apparatus auxiliary 
to central stations. A brief discussion of these respective divisions 
will indicate some of the requirements and opportunities incidental 
to cach. 

It is along the lines of small isolated loads that the development 
of the outdoor sub-station first started. and which has afforded its 
greatest field to date. Complete outdoor installations up to 3 few 
hundred kilovoltamperes have enabled service to be given to isolated 
customers and small communities which otherwise could not be 
profitably served directly off the main transmission lines. It 5 
possible to locate such sub-stations almost anywhere, the structural 
and foundation requirements varying with conditions. The sim- 
plicity of design and construction has meant a small investment and 
a minimum of operating troubles. High-tension switching is usually 
limited to air-break types, instead of the costly oil switches. while 
lightning protection is afforded either by the electrolytic lightning 
arrester or the cruder horn type. Most such installations have been 


the hyperbolic functions of pjé to be written in the form ry. 
The values of p are given from 0-1 to 3 by steps of 0-1 and the 
value of 6 for whole degrees from 45 deg. to 90 deg. Tables 
IV. and V. give the values of the correcting factors sinh 0/0 
and tanh 6/6. where Ü is a complex variable. Table VI. gives 
the values of the hyperbolic functions when 6 is 45 deg. The 
next six. tables are similar to the first three. Tables VII. and 
X., for instance, give the hyperbolic sines in the forms 
sinh (7+ q)=u-+ vw and sinh (z--«g) -r!y respectively. Table 
XIII. gives the hyperbolic functions of 44- q in the forms u+ w 
and r|y. Tables XIV. and XV. give the value of real expon- 
ential functions and Table XVI. is an auxiliary table giving the 
sub-divisions of a degree. | 

The explanatory text 1s well done and will be helpful to many. 
"The author states the accuracy of his tables in the following 
way: Ifthe error, for instance, be 1 in 10" then the precision 
is said to be of the nth order. If the table be a three-digit one 
and the last figure is given so that the error is a minimum, the 
precision would vary between } in 100 to 4 in 999, or, in the 
author's language, the precision would vary from the 2-3rd to 
‘the 3-3rd order, the average precision being of the 2-8th order. 

"This method seems to us to have several advantages. 

The section explaining dual interpolation by Taylor's 
theorem is good, but we are afraid many will consider some of 
the graphical constructions given to be too complicated for 
practical use, . | | 

The Chart Atlas is a supplementary volume to the book of 
‘Tables. It contains 23 large (45 cm. x 45 cm.) and beauti- 
fully-drawn diagrams of curves on sectional paper. It enables 
interpolation to be effected by direct inspection. The accu- 
racy obtainable is of the 2-5th order or roughly the same as 
that of an ordinary 25 cm. slide rule. 

By means of this Atlas the functions of x+ cy can be directly 
read from z—0 to + or —4, and from y between + and — 
infinity. The results are expressed either in rectangular or 
polar co-ordinates. As a preliminary step y must be “ quad- 
ranted,” 7.e., divided by 7/2. | 

As the size of the book is 50 cm. x 50 em. it is more suitable 
'for the drawing office than the study. 


= ALEXANDER RUSSELL. 


OUTDOOR v. INDOOR SUB-STATIONS.* 
BY ALEXANDER MACOMBER. 


Summary.—The author deals with the development of the outdoor 
- gub.station, touching on the causes, the apparatus involved and the future 
tendencies. A comparison of the advantages and disadvantages of the 
«outdoor and indoor sub-station is outlined. 


The development, in the last half-dozen years, of the outdoor sub- 
station, with its attendant problems, is a most interesting com- 
mentary on the adaptability of engineering progress to new fields. 
Primarily, as in most such cases, the cause was an economic one, the 
desire to serve from transmission systems the small consumer who 
could not be reached on account of the excessive first costs of installa- 
tion. The success obtained justifies the expectation that outdoor 
sub-stations will occupy a very important position in the develop- 
ment of transmission work. The extent, however, to which it is 
desirable to develop these propositions, must receive serious con- 
sideration dependent on the engineering features of design and opera- 
tion, and fundamentally on the economics of the problem. i 

To meet the engineering conditions of outdoor operation, con- 
siderable experimental work has, ọf course, been necessary, and 
results indicate that there is nothing inherent in the requirements of 
apparatus for these conditions which apparently cannot be success- 
fully met. The classes of apparatus involved which have required 
development to meet new conditions may in general be grouped 
under (1) protective equipment, (2) transformers and (3) control 
equipment. The most important protective apparatus affected by 
outdoor installation is the electrolytic lightning arrester, which offers 
the most complete protection available at present for high-tension 

lines. Heretofore it has been necessary to protect this equipment 
bv housing, but the development of low temperature electrolyte, 
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free from elaborate secondary control, that provided being, if any, 
of the simplest type established in weatherproof housings. There 
can be hardly any question as to opportunities for this type of station, 
and its rapid adoption and extending installation, on account of the 
factors of simplicity, low cost and lack of attendance, indicates the 
importance of its field. | E 

The application of the outdoor sub-station to large capacity 
installations, particularly where the secondary control is split up 
into various circuits with more or less auxiliary apparatus, confronta 
us with larger problems. "The sub.station may combine not only 
the functions of à switching station, but also that of supplying a large 
load to à community, and in general its location would not be affected 
by the type adopted, provided sufficient space is available. With 
sub-stations of this character, involving attendance, it is necessary 
to provide a suitable building designed for at least part of the in- 
stallation. What part of the high-tension apparatus may properly 
be installed out of doors depends largely on the saving thereby 
effected. The actual outdoor apparatus must be provided for 
separately, and a combination of the indoor and outdoor sub-station 
will in many cases prove most advantageous. In some cases it is 
feasible to place the whole outfit out of doors, including the low- 
tension control equipment, provided the latter is not extensive, but 
in most cases it is questionable whether the operating features 
will permit this extreme. In cases where attendance is required it 
is certainly advisable to instal the secondary equipment indoors. 
"The manner of installing the outdoor equipment will, of course, 
depend upon the size and importance of the layout. In general the 
incoming and outgoing lines must have proper terminal structures 
for connection and distribution to the banks of transformers. The 
transformers themselves should be provided with proper foundations, 
preferably of concrete, so designed that they may be removed on 
rails, and provision should be made for heating the cases if climatic 
conditions require it, while the piping for oil or water must be care- 
fully considered. The installation of lightning and control equipment 
is also subject, in general, to the same requirements. A most im- 
portant detail of the outdoor installation is that of providing proper 
facilities for repairing damaged apparatus, and large stations must 
provide some shelter where such repairs can properly be made. The 
space occupied by the outdoor installation will, of course, be large, 
and adequate provision must be made for preventing anyone from 
coming in contact with the equipment. 

Many central stations operated in connection with transmission 
systems have a considerable portion of their buildings given up to 
high-tension equipment and apparatus incidental to its operation. 
"The outdoor installation of such latter equipment would, in many 
cases, reduce the building cost materially. provided the extra out- 
door space is available. "The features of installation would be similar 
to those noted above. This phase of outdoor application is worthy 
of considerable attention and study. 

Considered generally, the following are the advantages and dis- 
advantages of outdoor installations :— 

Advantages. 
Lower first cost. 
Ease of extensions. 
Reduction of fire hazard. 
Simplicity of layout. 


Disadvantages. 
Repairs. 
Operating risks. 
Danger to public. 
Appearance. 


Reduction in cost was the cause for the development of this tvpe 
vf construction, is the reason for its continuance, and will govern its 
extensive application, when properly interpreted. For the small 
isolated sub-station of & few hundred kilovoltamperes, the cost will 
be from 25 per cent. to over 50 per cent. cheaper than the corre- 
Sponding indoor station. For large installations, particularly where 
a building is ‘provided for secondary control, the percentage saving 
is much smaller, the less the cost of the outdoor part of the 
installation in proportion to the total the less the saving due 
to this construction. In connection with the cost, reduction of fire 
risk is important and outdoor service reduces this to a minimum. 
The simplicity of either complete or partial outdoor installation is 
particularly attractive. With the intensive development of the 
indoor station we have succeeded in obtaining about all the elaborate- 
ness of design possible, and any development offering opportunity 
for simplicity of construction and operation should be welcome. The 
disadvantages outlined have been mentioned generally in passing. 
The most serious ones are those of operation and facility for repairs. 
Experience indicates that operating difficulties are well overcome, 
and, generally speaking, damage to modern apparatus is reasonably 
rare, Danger to outsiders can certainly be prevented by fencing, 
&c., while the matter of appearance is only of interest in certain 
localities. — Summarising the situation, we find that the equipment 
for outdoor installations has been developed to meet the severe 
conditions imposed. Successful operation of installations of this 
character during several years shows that operating difficulties are 
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unusual. It is significant that at present there is installed, or under 
construction, approximately 300,000 k.v.a. in high-tension outdoor 
type transformers. The query may well become, instead of ‘‘ When 
shall we use the outdoor sub-station ?” rather “ When shall it not be 
used ?" The cost is the main factor, although operating features 
with increasing high voltage become attractive on account of the 
simplicity of the layout and the tendency to make the high-tension 
equipment a part of the line itself. The development of these ideas 
when applied to the central station itself should be as marked as it 
has been in the case of the sub-station, although the limits desirable 
to impose must in all cases be determined by the particular problem 
under consideration. 


OUTDOOR SUB-STATIONS IN NEW ENGLAND.* 
BY FRED L. HUNT. 


Summary.—This Paper gives a brief description of two '' semi-outdoor ” 
sub-stations of 10,000 k.v.a. ultimate capacity in which all the 66,000- 
volt switching apparatus and the transformers are outdoors, and the low- 
tension apparatus and railway apparatus indoors. The saving due to the 
use of outdoor apparatus is considered. ! 


During the summer of last year the Amherst Power Company 
erected two sub-stations, a brief description of which may be of 
interest in connection with the present tendency towards the use of 
outdoor sub-stations. One of these sub-stations is located at Chi- 
copee and one at Agawam, Mass., both being supplied from the 
Company's double-circuit, 60-cycle, three-phase, 66,000-volt trans- 
mission line extending from Turner's Falls to Springfield. When 
these stations were being laid out considerable attention was given 
to a study of the advantages and disadvantages of indoor and out- 
door apparatus, the result of which was the adoption of what might 
be called a semi-outdoor sub-station in which all the 66,000-volt 
equipment, including the step-down transformers, was placed out- 
doors, as were also the aluminium lightning arresters on the 13,200- 
volt outgoing lines, while the 13,200-volt "bus bars and switching, 
the control switchboard, the 2,300-volt distributing switchboard and 
the railway apparatus were placed inside. 

The choice between indoor and outdoor apparatus in different parts 
of the equipment was based on the following considerations :— | 

1. The 66,000-volt apparatus was the most bulky part of the 
equipment, and therefore the greatest saving in building space could 
be accomplished by putting it outdoors. 

2. The more complicated switching necessary with the numerous 
13,200-volt and 2,300-volt outgoing circuits and synchronous motor 
circuits would have been much more difficult and expensive to handle 
in an outdoor installation. Hence they were placed inside. 

3. The control switchboards, with their motors, instruments and 
storage battery, and the railway motor-generator sets have not at 
the present time been developed to the point where it is practical to 
operate them outdoors ; therefore these were placed inside. Except 
in the case of the switchboards with their meters and instruments, 
the storage battery, and the railway sets, none of which are suited 
to outdoor operation, the relative location of the remainder of the 
apparatus, that is, whether it would be placed indoors or outdoors, 
was determined principally by comparison of estimated first costs, 
since no well-founded objection to the use of outdoor aluminium 
lightning arresters, oil switches, transformers, or 'bus bars could be 
found. 

The saving in the first cost of the building may be arrived at very 
closely on the basis that the first cost of two proposed buildings, 
erected on the same site for the same purpose and of the same general 
design and material, will within reasonable limits be in direct pro- 
portion to their cubic contents. A building similar to the one actually 
erected, but of the dimensions necessary to accommodate indoors all 
the apparatus, including the 66,000-volt equipment, allowing for the 
same switching scheme, and providing a space for future expansion 
equal to that which is incorporated in the present station and out- 
door foundations, would cost on the above basis 202/86ths of the cost 
of the present building. After allowing for the extra cost of outdoor 
apparatus and the cost of outdoor foundations and steel structures, 
the saving in this case was an amount equal to 11 per cent. of the cost 
of the complete station and equipment as built. 

The general arrangement at the Chicopee sub-station is as follows: 
A tap circuit is brought in from each of the two transmission lines 
through choke coils, disconnecting switches, and solenoid-operated 
non-automatic oil switches to a transfer 'bus bar, from which the 
transformers are supplied through disconnecting switches and solenoid 


* Paper, slightly abbreviated, read before the American Institute of 
Electrical Engineers. 
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operated automatic oi] switches, one set for each bank. An alumi- 
nium lightning arrester is installed on each incoming line. At present 
there is one bank of three 1,500 kw. oil-cooled transformers of the 
radiator type in use here, with one spare unit, and foundations and 
conduits are installed for a second bank. This type of transformer 
construction brings the cost of oil-cooled transformers for outdoor 
work down to a point where their increased cost over water-cooled 
transformers is so little that it does not pay to add the complication 
of water cooling for the small saving in first cost that can be accom- 
plished, especially where the water would have to be pumped, as in 
this case, and where, as in all outdoor stations in the northern part 
of this country, special precaution must be taken to prevent the 
freezing of water pipes. From the transformer bank one circuit is 
carried underground into the building to the 13,200-volt double ‘bus 
bar in a.concrete structure. The arrangement so far as outdoor 
station is concerned, is the same at Agawam, except that there is a 
difference in the capacity of transformers. and there are two circuits 
from tlie secondary side of the transformers into the building ; one 
leading to the 13,200-volt "bus bar, and one to the 2,300-volt 'bus 
bar, as power is distributed at both voltages from Agawam station. 
Attention may now be called to some special features of the out- 
door equipment. The oil in the outdoor transformers freezes at 
= 150'G. It is therefore necessary to keep the temperature of the oil 
in the spare transformer above this point if it is to be ready for imme- 
diate service. This will be accomplished by connecting the spare 
transformer to the "bus bar on the low-tension side, from about 
January Ist to March 10th of each year. During the remainder of 
the year the temperature of the oil in the spare transformer does not 


CHICOPEE SUB-STATION AFTER SLEET STORM. 


go down to its freezing point when left without artificial heat. The 
transformers and oil switches are connected by a complete piping 
system to a two-compartment oil tank buried in the ground, so that 
oil can be drained from any transformer or oil switch into its respec- 
tive compartment of the oil tank, and from there can be pumped 
through a portable oil filter press back into the transformers or 
switches. Alarm thermometers on the transformers are connected 
to bells in the station. There is installed in the cover of each trans- 
former a small heating unit taking 200 watts at 110 volts. The 
object of this unit is to keep the air in the top of the transformer, and 
especially the spare transformer when not excited, a little above the 
temperature of the air outside, so that in the process of breathing 
which is sure to be present to some extent in any large transformer 
subjected to varving temperatures, the air taken in, even though 
heavily laden with moisture, will have that moisture vaporised by 
coming in contact with the warmer air inside, rather than being 
further condensed by coming in contact with cooler air inside, which 
latter condition would occur if there was no artificial heat inside the 
c over of the transformer. 

When it becomes necessary to dissemble a transformer it is rolled 
on to a transfer truck upon which it is run into a compartment at one 
end of the station where a hoist is available of sufficient capacity to 
lift and remove the core. Switch hooks used for operating the dis- 
connecting switches outdoors are fitted with a copper cone at about 
the middle of the handle, which cone is earthed when the hook is to 
be used, All the outdoor aluminium lightning arrester cans are 
painted white to overcome a difficulty experienced in warm climates 
where the absorption of the suns heat by dark-coloured cans has 
raised. the temperature of the electrolvte of the arrester to a point 
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where it-was damaged.W Two coats of white paint on these cans have 


been sufficient to keep the temperature of the arresters below the 
danger point in these installations, up to the present time. This 
same treatment may be applied with similar results to the trans. 
formers where excessive temperatures are reached on account of the 
sun s direct rays. 
The winter weather test of these sub-stations has already begun, 
and the results so far observed are satisfactory. The Chicopee 
station after a recent sleet storm is shown in the figure. Each out. 
door station is surrounded by an iron picket fence, and all equip- 
ment is set on concrete foundations extending below frost line and 
about 15 in. above the final level of the ground. Thus far in the 
operation of these stations nothing has occurred which indicates any 
important point of disadvantage in the outdoor arrangement, except 
that some difficulty was at first experienced in keeping the joints of 
the cooling radiators on the transformers oil-tight, due to the wide 
range in temperature to which they were subjected every 24 hours. 
The design of these radiators has now been changed, and the new 
radiators have thus far stood the test, of wide temperature changes 
without developing leaks. 
It is probable that in practically all sub-stations of the same general 
arrangement as these, considerable saving can be accomplished by 
the outdoor arrangement of the high-tension apparatus, except where 
the cost of land is very high, as in cities. There is no reason why 
with proper local conditions a considerable saving cannot be accom- 
plished by the use of outdoor apparatus at generating stations. [n 
| other cases, the saving may be small or none when the particular 
arrangement of canal intakes and generator rooms is such that only 
a small additional expense is required to house the transformers and 
high-tension switching. Each case should receive special consi- 
deration. "There appears to be no good reason for using outdoor 
apparatus except where a saving in first cost can be shown. 

Outdoor apparatus is also used on this system at several of the 
consumers’ sub-stations, where power is delivered at 13,200 volts 
and stepped down to 2,300, 550, 440 or other voltages. 


AIR BRAKE PERFORMANCE ON MODERN TRAINS* 


BY S. W. DUDLEY. 


During the spring of 1913 the Pennsylvania Railway, in con- 
junction with the Westinghouse Air Brake Company, instituted on 
| the West Jersey & Seashore Railway a thoroughly scientific and 
comprehensive investigation of the different factors affecting the 
operation of brakes on railway passenger trains. The investigation 
included tests of the standard PM type of pneumatic brake designed 
for high-speed trains and provided with quick-action triple valve and 
a reducing or blow-off valve that retains the maximum cylinder 
pressure practically constant for a period of time and then, by 
an accelerating blow-down, reduces the brake cylinder pressure as the 
stopping point is approached, the reduction compensgting for the 
increased effectiveness of the brakeshoes as the speed diminishes. 
due to the increased friction coefficient. The tests also included 
consideration of the improved system known as the UC type of 
electro-pneumatic brake with which the brakes on each car ar 
electrically controlled from the head of the train, the air for emer- 
gency application and for a graduated release being supplied from an 
emergency reservoir on each car which is charged from the train pipe. 
This system permits an effective emergency application after a 
service application has been made, and, as shown by the tests, can he 
operated pneumatically in trains partly equipped with the standard 
pneumatic brake of the PM type. 

In the tests it was found that in service applications with the im- 
proved or UC equipment greater flexibility of operation is provided. 
That is, the braking power per pound of brake pipe reduction is 
lower, thus giving the operator a greater time in which to use judg- 
ment when manipulating the brakes. At the same time, however. 
the maximum braking power obtainable in a full service application 
is higher. A more sensitive and prompt release of the brake is en- 
sured, tending to improve the releasing action of all brakes in the 
same train of mixed old and new equipments. The action of the 
old and the new equipments mixed in the same train is harmomous 
and free from rough slack action or shock both in service and emer- 
gency operation of the brakes, With the new equipment operating. 
either electrically or pneumatically, there is always available a quick- 
acting and fully effective emergency brake. This is not the cav 
with the old equipment, in which the relation of the service and 
emergency functions is such that a quick-acting application cannot 
be obtained after & service application of any consequence. The 
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following average results indicate the degree to which this difference 
has an effect on the length of stop. 
Considering the ordinary full service stop from 60 miles per hour 


. with both brakes (say, 2,000 ft. or 2,200 ft.) as 100 per cent., the 


attempt to make an emergency application with the old equipment 
does not produce any shorter stop than if only a full service applica- 
tion were made, With the improved apparatus operating pneu- 
matically, an emergency application following a partial service 


application will shorten the stop about 14 per cent. and after a full 


service application about 10° per cent. With the electro-pneumatic 
brake these figures are respectively 23 per cent. and 15 per cent., a 
very considerable improvement. The attainment of full service 
braking power on the entire train with the UC equipment operating 
pneumatically was 16 seconds, 33 per cent. longer than with the PM 
cquipment because of the smaller size reservoirs used for greater 
flexibility. Full service braking power was obtained in nine seconds 


. with the electro-pneumatic brake, but without sacrificing desirable 


flexibility because of the increased sensitiveness of control when 
operating the brakes electrically. The time of transmission of serial 
quick action through the brake pipe is practically the same with both 
UC and PM equipments. The time to obtain full emergency braking 
power with the PM equipment on the entire train was cight seconds ; 
with the UC equipment operating pneumatically 3-5 seconds, or 56 
per cent. shorter; with the electro- pneumatic equipment 2-25 
seconds, or 72 per cent. shorter. The gain in emergency stopping 
power of the electric pneumatic equipment over the PM equipment 
results from : (a) The shorter time occupied in applying the brakes ; 
(b) a higher brake cylinder pressure obtained ; (0) the holding of the 
pressure as obtained without blow-down, as with the high-speed 
reducing valve of the PM equipment. With the electro-pneumatic 
brake a uniform increase in percentage of braking power results in a 
substantially uniform decrease in length of train stop. An increase 
of 5 per cent. in braking power reduces the length of stop about 2 per 
cent. within the range of braking powers tested. The available rail 
adhesion varies through wide limits, or from 15 per cent. in the case 

of a frosty rail early in the morning to 30 per cent. for a clean, dry rail 
at midday. 


Wheel Sliding.—The amount of wheel sliding depends more on the 
reil and weather conditions than on the percentage of braking power. 
Some sliding was experienced with braking powers as low as 90 per 


ccnt. and 113 per cent. where rail conditions were unfavourable, but. 


180 per cent. braking power did not cause wheel sliding with good 
rail conditions. The etfect of excessive wheel sliding was to make the 
length of the stop sbout 12 per cent. greater than simile: stops with- 
out wheel sliding. 

A brake power low enough to climinate the possibility of whecl 
sliding on a bad rail results in longer stops than could be considered 
satisfactory for general service, Since good reil conditions prevail a 
lage part of the time, the prefereble cinergency braking power is 
that which, eonsidering the installation conditions, will stop trains gy 
all times in as short a distance as can be accomplished Shan 


| trouble from wheel sliding in such cases as are to be anticipated when 


emergency stops have to be made under unfavourable rail conditions. 
Advantage might be taken of this fact to use a higher braking power 
in summer than could be used in the winter with the same degrec of 
freedom from objectionable wheel sliding. Under as poor rail con- 
ditions as could well be imagined, the allowable percentage of braking 
power works out to 81 per cent. As a matter of fact, 8 some wheel 


sliding was obtained during the tests with 85 per cent. to 90 per cent. 


braking power when very bad rail conditions prevailed. For prac- 
tical purpose: a conservative value for the coefficient of rail friction 
would be 15 per cent. If à nominal braking power of 150 per cent. is 
used with as bad a rail condition as is repzesented by the extremely 
low value for coefticient of rail friction of 15 per cent., the mean 
retarding force developed by the brakeshoe is still 14 per cent. less 
than the adhesion of the rail to the wheel. 


Brake Rigging.— An cfficient design of brake rigging must be pro- 
duced before the advantages of improved air brakes or brakeshoes 
can be fully utilised. The use of the clasp type of brake rigging 
eliminates unbalanced braking forces on the wheels and so avoids 
the undesirable and troublesome journal and truck reactions that 
come from the use of heavy braking pressures on but one side of the 
wheel. This has en important effect not only on freedom from 


. journal troubles, but also in enabling the wheel to follow frecly vertical 
. inequalities of the track. 


The clasp brake also improves the brake- 
shoe condition materially, both as to wear and variability of per- 
formance. The tests indicated that at least 85 per cent. trans- 


mission efficiency could be obtained w ith either single shoe or clasp 


brake rigging. 
Brakeshoes.—The brakeshoe bearing was the most difficult factor to 


‘control, and at the same time the most potent in producing v 'ariations 
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in brake performance. The tests established the possibility of 2 varia- 
tion of 15 to 20 per cent. inlength of stop3 from 60 miles per hour with 
all factors except brakeshoe condition remaining substantially con- 
stant. Continued stopping with moderate braking pressures pro- 
duced a constantly improving brakeshce condition and shorter stops. 
This is evidence that with reasonable attention to brakeshoe main- 
tenance the condition of the shocs on cars in ordinary road service 
is likely to be more favourable to making short emergency stops than 
during à series of tests in which the brakeshoes are worked severely. 
Both the road and thc laboratory tests confirmed previous tests and 
conclusions from analysis that the temperature of the working metal 
is the determining influence in coefficient of brakeshoe friction. The 
other factors that may be involved become effective chiefly a3 they 
affect the change of temperature of the working metal. The gencral 
performance of the shoes as observed during the road tests formed 
the basis of the programme established for laboratory tests, which 
resulted in the following deductions: (a) The generation of the re- 
tarding forces and consequent absorption of the energy of the moving 
train is dependent upon but a very small quantity of brakeshoe 
metal. (b) The actual bearing area rather than the total face area 
of the shoe is the important factor in brakeshoe performance. (c) 
The magnitude of the bearing area changes throughout the stop, and 
is greatest near the end of the stop. (d) The bearing arca shifts con- 
tinuously from one portion of the surface to another during the stop. 
(e) The principal factor in producing high friction for any given 
braking condition js the frequent shifting of the bearing arca from 
the heated to the cooler spots over the face of the shoe. (f) Slotted 
shoes or shoes that are cracked are more flexible than solid shoes, 
and the bearing area shifts more readily thau in the case of solid 
shoes. (g) With shoes of the same type and approximately the same 
hardness, the wear per unit of work done is less with the slotted shoe 
than with the solid shoe. The stops with slotted shoes were always 
shorter and the mean coefiicient of friction higher than with solid 
shoes. (A) The shifting of the bearing area will tend to be more 
rapid if the size provides more available area for shoe bearing. (i) 
The greater the pressure per square inch of bearing area, the lower 
will be the mean coefficient of friction. (j) Flanged shoes provide 
more available area for bearing than unflanged shoes, shortening the 
stops 12 per cent. over results obtained with unflanged shoes. (k) 
The use of two shoes instead of one per whecl will result in a higher 
coefficient of friction and less wear per unit of work done. (/) A 
comparison of the values of mean coefficient of friction for standard 
and for clasp brake conditions indicates a decided advantage for the 
clasp brake throughout the entire range of braking powers. The 
gain in favour of the clasp brake with slotted shoes amounts to iiu 
40 per cent. at à braking power of 180 per cent., and 100 per cent. 

à braking power of 40 per cent., an average gain for the whole RR 
of braking powers of about 70 per cent. From a brakeshoe stand- 
point the advantage of using two shocs instead of one shoc per wheel 
may be summed up as follows: First, the clasp brakeshoe is asso- 
ciated with but one-half the wheel load and consequently has but 
one-half as much energy to absorb, Second, the clasp brakeshoc is 
working at only one-half the shoe pressure at which the standard 
shoe must work under the same braking power. Third, the avail- 
able work arca is doubled for the same amount of energy to be 
absorbed. 

A possible source of disadvantage when using two shoes per wheel 
is that a warped or poorly bearing shoe is subjected to less pressure 
tending to force it into a good contact with the wheel. For this 
reason, though the available shoe area is doubled when using clasp 
brakes the actual amount of working mctal throughout the stop may 
be less than a single shoe, which is less capable of resisting the ton- 
dency of the heavier pressure to cause a better fit of shoe to wh»cl. 

Various Types of Brakeshoes.—With plain solid shoes the dura- 
bility will be increased 41-1 per cent. under clasp-brake conditions as 
compared with that under single-shoe conditions. With plain 
slotted shoes the durability will be increased 33-5 per cent. under 
clasp-brake conditions as compared with that under single-shce 
conditions. The superior durability of the plain slotted shoe as 
compared with the plain solid shoe amounts to 1177 per cent. under 
single-shoe brake conditions and 5:9 per cent. under clasp-brake 
conditions, "The wear of the flanged solid shoes per unit of work 
done is 19 per cent. less than for plain solid shoes, and for flanged 
slotted shoes 26 per cent. less than for plain slotted shoes, or 30 per 
cent. less than plain solid shoes. The wear of plain slotted shoes per 
unit of work done is 5:4 per cent. less than the wear of plain solid 
shoes, and the wear of the flanged slotted shoes is 13-2 per cent. less 
than the wear of flanged solid shoes. 

For the same amount of work done flanged solid shoes cost 16 per 
cent. less than plain solid shoes, and flanged slotted shoes cost 23 
per cent. less than plain slotted shoes, or 27 per cent. less than plain 
solid shoes. Approximately 135 per cent. more stops will be re- 


R 


-1008 


we 


. THE ELECTRICIAN, OCTOBER 2, 1914. 


FN a 7I M— À— I nn] 


quired to weer out the flanged solid shoe than will ke required. to 

wear out the plain solid shee ; 158 per cent. more stops to wear out 
the flanged slotted shoe than the plain slotted shoe, and 171 per 
_ cent. more stops to wear out the flanged slotted shoe than the plain 
solid shee. For any given braking condition with cast-iron brake- 
shoes the indications are thet the best relation will exist between 
shoe wear end mean coefficient of frietion when the Brinell harduess 
of the east iron is about 190. 
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CORRESPONDENCE. 


———»9———— 
CARBON MAKING. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: In reference to the remarks on the manufzcture of 
electric light carbons in your issue of the 11th inst., I shall be 
‘glad to know if you can inform me how carbons for flame arc 
lamps are made, or if you can refer me to a book giving this 
information. I cannot find any mention of it in either Jehl's or 
Pritchard’s book, both of which I have.—I am, &c., 

London, S.E., Sept. 26. CARBON. 

| Literature on the subject of the manufacture of flame are 
carbors is very meagre. In republishing the small book on 
Carbons and calling attention to Mr. Jehl’s book, our object is to 
put what is practically all that is availeble on the important 
subject. of Carbon Making before those who are likely to be 
interested. Possibly our correspondent may find som» further 
information in “Die Kinsthehcn Koh'e"," by Dr. Julius 
 Zellner.— Ep. F.| 


ENEMY PATENTS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: It is officially announced that ` all persons resident, 
carrying on business or being in Our Dominions " may pay any 
fees necessary for obtaining the grant, or for obtaining the 
rcnewal of patents, or for obtaining the registration of designs 
or trade marks, or the renewal of such registration ?n an enemy 
“country ; and also may pay into the British Patent Office in 
London on behalf of an "^ enemy ” any fees payable on applica- 
tion for, or renewal of, the grant of a British patent, or on appli- 
cation for the registration of British designs or trade marks, or 
the renewal of such registration. 

The German, Austrian and Hungarian Patent Offices have 
issued various temporary rules and indulgences to safeguard 
certain rights of applicants and patentees which might other- 
wise have been jeopardised or lost by reason of delays arising 
out of the hostilities. 

Switzerland, though not a belligerent, has likewise provided 
for special extensions of time for payments and for other 
matters. 

The United States Patent Office, whilst it has no authority 
to extend the time of filing applications delayed * because of 
the unsettled condition of European affairs," will probably 
present the matter to Congress with a view to the obtainment 
of legislation to remedy the disabilities arising out of such 
dela vs.— We are, &c., 


London, Sept. 30. CHARTERED Patent AGENTS. 
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MINE SUB-STATIONS: THEIR CONSTRUCTION AND 
| | OPERATION.* 


BY H. BOOKER. 


Summary.- The author deals generally with the construction and 
operation of mine sub-stations. 

During the last few years the use of electricity in mines has 
attracted a great deel of attention throughout the United States. 
This is largely due to the large increase in coal consumption making it 
necessary to discard the early primitive methods of running and to 
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instal modern power equipment, without which it would be impos. 
sible to produce the required output with the present supply of 
labour. Stem end compressed gir have been and are still used to 
è large extent for the power supply at the coal mines, but there isa 
growing use of electricity especially during the last two or three 
years, due to the introduction of centrel station power which, strange 
to say, can be sold to a coal mine cheaper than the mine can produce 
it itself. The greatest care should be exercised in the introduction of 
electric power in g coal mine, end only well-designed and properly 
edepicd equipment should be installed. The author emphasises the 
importance of the maintenance of electrical equipment in mines end 
advocates systematic tests end records should be made and kept. 
Warning notices regz:rding the danger of touching electric wires and 
machinery should be hung about the mines, and effective means 
taken to ensure that workmen observe them. 

The writer proposes to des! with the installation, operation and 
maintenance of sub-stations around coal mines from the standpoint 
of the practical ope ator. Until quite recently the electric power in 
use at coal mines was produced by small isolated plants located at 
each mine. With the large increase in production and the com. 
bination of many small mines, the central plant idea and the pur. 
chese of central station power is rapidly gaining ground. The use of 
power from a central plant, or of purchased power, requires a sub- 
station to supply direct current to operate the mine locomotives, 
cuttmg machines, underground pumps and lights. A mine sub. 
station, in general, consists of one or more motor-generator sets or 
synchronous converters used to transform high-voltage elternating- 
current power to direct current at 250 or 500 volts. The small 
isolated plant was generally placed near the pit mouth, provided the 
coal and water supply was convenient. As the capacity of the mine 
increased and the distance to the working face became greater the 
power conditions became quite unsatisfactory. An increase in the 
capacity of the existing plant cften means a large expenditure of time 
and money so that the purctase of central station power and the 
installation of a sub-station offers the best solution. The sub- 
station can generally be placed at a more advantageous point than the 
isolated plant since a sub-station is independent of coal and water 
supply. An increase in power supply at any time can be easily and 
quickly taken care of at a low cost. Sub-stations when properly 
designed and installed require little attention, and the attendant is 
needed only to reset circuit-breakers and to see that everything is 
running properly. If power is not wanted the machines can be cut 
out and all expense for current stopped. Starting up is a simple 
matter of closing a switch and full power is available immediately. 

With purchased power, the sub-station system of power distribu. 
tion is most advantageous for coal companies operating singly or 
widely separated mines. The operator transfers his responsibility to 
those whose business it is to carry it, leaving him free to his busines 
of mining coal, thus relieving him of the worry and care of his power 
plant, and thereby greatly increasing the efficiency of his coal mining 
department. The operator substitutes his power house with ita 
engineers and firemen and its need for good and abundant water, 
with asmall sub-station that requires only one attendant and no water 
supply. The exact location of the sub-station is often a hard question 
todecide. Conditions frequently arise where it would be desirable to 
instel the sub-stetion underground, but in generel, unless absolutely 
necessary, the sub-station should be p'aced above ground. The pie 
ferable location is at the pit mouth when possible, as it can then be 
looked after by a workman who has other duties to perform. In à 
small mine the tipple foreman can attend to the station, while in a 
shaft mine the station should be located in the hoist room and looked 
after by the hoist engineer. In a large mine requiring more than one 
station, they should be located centrally to the work to save the ex- 
pense of heavy copper feeders. The sub-station can often be located 
near the fan so that the same operator can look after both. When 
the direct-current feed wires cannot be carried into the mine by 
one of the openings, bore holes can be used, as it is comparatively 
simple to maintain a 500-volt cable installed in a bore hole. 

In regard to locating the sub-station underground there are many 
objections to this. Beside the source of danger from fire there Is 
usually considerable dampness underground, and good ventilation 5 
often difficult to obtain. This matter of ventilation is very important 
as the heat losses in the apparatus must be carried away, so that the 
capacity of the machines will not be impaired. ; 

All underground sub-stations should be ventilated with intake ait 
end all high-tension cables should, when possible, be carried to the 
sub-station in the intake airway. This may work a hardship p3* 
ticularly if the mine is shaft operated and a blowing fan is used. ast 
is practically impossible to maintain wires in a shaft of this kind on 
account of the high air velocity. Very often considerable coal dust 
and pure sand is picked up by the air currents which is a rather sever 


matter, as the dust and sand plays hevoc with the bearings and oiling 
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A very important point regarding the construction of an under- 
ground sub-station is the cost of construction, which is considerably 
greater than building on the surface. Since there is always danger 
of the roof giving way, the roof should be arched or built of heavy 
reinforced concrete and the whole station made fireproof. For a 
900 kw. sub-station the dimensions should not be less than 24 ft. by 
24 ft. by 12 ft. high. With the sub-stetion located underground it is 
generally necessary to carry a high-tension cable through a bore hole. 
With the station located on the surface this cable will be a low- 
tension cable, and there will be no trouble to maintain it. A satis- 
factory method is to use “lead " covered cable attached to a mes- 


senger cable about every 30 ft. by a wiped joint or suitable clamp 


which will not injure the lead. The high-tension cable is much more 
difficult to maintain, and most mine electricians know whet it means 
to maintain high-tension insulated cable in deep shafts and in bore 
holes. The question of attendance for an underground sub-station 
is à serious one and actual experience has taught the writer that it is 
impossible to get men underground to give machinery the same 
attention they will give it on the surface, This is particularly true 
of the night shift, as it has been found that there is a greater tendency 
among men to sleep on the night shift in mines, than on the same 
shift outside. "This may be due to the mine atmosphere, which is 
often contaminated with gas from gob workings. 

[n regard to the general design and construction of a mine sub- 
station, space economy should be given consideration, but care must 
he exercised to see that there is plenty of room for making repairs and 
replacements. The operating requirements of a sub-station in 
regard to continuous service may vary from a few hours per day to 
practically continuous service, As due provision must be made for 
inspection and repairs it is quite evident that in case of continuous 
operation, attention must be given to the proper sectionalisation of 
the apparatus and duplication of the equipment. A very important 
point to consider is the relative attention that will be given to the 


operation of its station by the consumer and the centra! station com- 


pany. It is only natural that the consumer will want to supervise 
the operation of his own station, so that it is evident that any com- 
plications in switching equipment and control apparatus should be 
avoided. The sub-station should be constructed of fireproof material 
and all high-voltage apparatus should be enclosed to secure maximum 
safety to attendants. Asbestos lumber should be used for partitions 
and doors, which serves as a protection against shock, and is a valu- 
able protection in case of fire. 

The common faults in electrical installations of this kind are as 
follows: Exposure of high and medium pressure conductors at the 
Surface and high and medium pressure switching gear underground. 
The frames of high and medium pressure apparatus not properly 
earthed. All machine frames should be well earthed. Switches, 
cables, rheostats, starting boxes, &c., mounted on wood and sur- 
rounded by as much wood as possible, the whole often resulting in 
two occurrences ; first, a shock by coming in contact with an ex- 
posed live part; second, fire due to defective joints in cables. 
Omission of tubes, where frames of machines and lattices are 
pierced by cables. 

The common defects of organisation are as follows: The absence 
of trained electricians. The handling of live wires or apparatus for 
adjustment or repair when not absolutely necessary. The absence 
of a definite and distinct rule that unskilled men may handle clec- 
trical cables and apparatus only when the power is off. 
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| Railway Discipline.— The question of maintaining discipline 
among the employés of a railway or in any large works is im- 
portant, and is sometimes the subject of much contention ; in 
this respect the experience of the Chicago, Burlington & Quincy 
Railway is interesting. According to the " Railway Gazette," 
the system of fines and suspensions, which irritated the men 
and punished their innocent dependents, was used on this line 
np till about four years ago when it was superseded by one of 
record keeping, in which a sort of personal ledger of an employés 
good deeds and faults were kept by means of marks. No bad 
marks were put down until after a personal interview with the 
delinquent, These interviews, it is stated, were the cause of 
the improvement in discipline which gradually followed the 
Introduction of this system. In 1909 the number of men 
- disciplined ” was 38 per cent. of the total number employed. 
This dropped to 24 per cent. in 1910 and has gradually fallen 
to 18 per cent. in 1913. The dismissals, which are not in- 
cluded in these percentages, amounted to a steady 4 per cent. 
during this period, except in 1910, when the figure rose to 7 
per cent. 


| TRADING WITH THE ENEMY. 


For the guidance of our readers we gave in our last issuc (p. 977) 
a summary of the " Trading with the Enemy Act, 1914," and we also 
printed in full the text of the new Royal Proclamation of Sept. 9th, 
which was issued in substitution for that of Aug. 5th. In connection 
with this important subject the British Engineers’ Association has 
issued a circular stating that it has received over 200 communications 
from its members and from engineering firms outside the Associa- 
tion: (a) asking for advice in connection with trading with German 
and Austrian concerns in this country, (b) complaining of the in- 
justice of the Government's attitude in not restricting or controlling 
such firms in the conduct of their trade, and (c) approving the action 
taken by the Council of this Association in urging the Government 
to reconsider its attitude in this respect. | 


Tn the circular issued by the Council it is pointed out that the Pro- 
clamation permits all people to trade with every German and Austrian 
(whether naturalised as a British subject or not) residing in Great Britain 
and elsewhere, except with those residing in Germany or Austria, pre- 
cisely as if Great Britain were not at war with those countries. The 
mere registration of a company in Great Britain, even if the whole of the 
directors, the shareholders, the managers, and the employees are German 
or Austrian, makes that company a British concern for purposes of 
trading. Though the Proclamation does not allow any money to be sent 
to any enemy in Germany or Austria, any German or Austrian agent in 
this country can without difficulty evade this provision by passing his 
remittances to Germany or Austria through a bank or other business 
concern in a neutral country. In a like manner a German or Austrian 
who manufactures in this country can remit tho profits derived from such 
manufacturing to shareholders in Germany or Austria. Though the 
Proclamation does not allow goods to be purchased from an enemy in 
Germany or Austria, a German or Austrian agent in this country would 
have no difficulty in obtaining goods from Germany or Austria through 
the same neutral channels but for the fact that for the time being the war 
has reduced the productive capacity of the factories in those countries, 
Goods from existing stocks carried in Germany and Austria can actually 
he procured in Great Britain at the present day through a neutral country. 
The Proclamation certainly prohibits the payment of money “ to or for 
the benefit of an enemy.” This clause, though presumably intended to 
prohibit dealing even indirectly with an enemy in an enemy country, has 
no restraining influence on the transactions above referred to, owing to 
the fact that dealing with a neutral country is not dealing with an enemy. 
Thus this Proclamation not only permits alien enemies in this country to 
trade, thereby keeping their “ goodwill " alive during the war to the 
permanent detriment of the business of bona tide British firms, but opens 
& means of passing money from Great Britain to Germany and Austria 
at a time when that money will be used to prolong the war and conse- 
quently to increase the shedding of British blood. l 

On account of the dangerous effect of this poliey the Council have 
addressed a protest to the Government urging the revision of the terms 
of the Proclamation so that, at all events, certain Germans and Austrians 
in this country, and more particularly (a) those who manufacture in Great 
Britain and (5) those who act as agents for manufacturers in Germany 
and Austria, should be classed as “enemies.” The Council hold the view 
that a Controller appointed by the High Court should be placed in charge 
of every manufacturing concern iu this country which is owned or con- 
trolled by Germans or Austrians, so that no payments can be made by 
such concerns to individuals or firms in Germany or Austria. The Council 
also hold the view that all trading with German and Austrian agents in 
this country should be prohibited. The Council have formulated the 
following definition of the class of individuals and firms located in this 
country who in their opinion should be considered as enemies, aud with 
whom it is undesirable to trade :— 

" Every German or Austrian or group of Germana or Austrians resident 
in Great. Britian or in any othercountry, and every incorporated concern 
registered in Great Britain or in any othercountry, whose capital, man- 
agement or interests are wholly or preponderatingly under German or 
Austrian influences, is to be regarded as an ‘alien enemy,’ and irrespective 
of whether such Germans or Austrians or the concerns controlled hy 
them are manufacturing in Great. Britain or in any other country, or 
whetherthey are not manufacturers, and irrespective of whether the parties 
concerned have taken out papers of naturalisation in Great Britain: or 
in any other country, unless such parties can show that their act of natural- 
isation was prompted by motives which are not detrimental to British 
interests. The status of the parties concerned shall be determined by 
their actual status on June 1, 1914, and no transference of shares, recon- 
struction of boards or managements, changing of names or handing over 
of businesses which may have taken place since that date shall be recog- 
nised as affecting this definition." 

The following are the recommendations of the Council to its members 
in connection with this matter :— 

|l. Although the Proclamation places no restriction on trading with 
Germans and Austrians in this country, it contains nothing which obliges 
British firms to deal with such individuals or firms. On this ground the 
Council consider that no one in this country who can possibly avoid doing 
so should enter into any sort of trading transaction with individuals o 
firms who come under the above definition. i 

2. Although the Proclamation makes it perfectly clear that anyone 
may buy from or sell to alien enemies in this country, the prohibition from 
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paying money “ for the benefit of an enemy ” would make it appear that 
anyone who pays money to & German or Austrian concern in Great 
Britain might be liable to severe, penalties in the event of it being ascer- 
tained that any or all of the moncy thus paid had eventually found its 
way indirectly to Germany or Austria. On this ground the Council 
consider that all payments to such people should be suspended for the 
time being, except to those alien enemy manufacturers whose businesses 


have been placed in the hands of a ('ontroller appointed by the High 
Court. MMC | 


EDUCATIONAL NOTES. 


Armstrong College, University of Durham.—At this College there 
are full courses of instruction in mechanical, marine, civil and elec- 
trical engineering. naval architecture, mining, metallurgy, pure 
science, arts and commerce, &c. "There are good facilities for ex- 
perimental and research work. The new session will commence on 
Monday next. Full particulars may be obtained from the secretary, 
Mr. F. H. Pruen, M.A., Armstrong College, Newcastle-on-Tyne. 

The calendar for the session 1914-15 has just been published (price 1s. 
net, post free ls. 4d.) and contains full particulars of the courses of 
instruction in the day and evening classes, the University regulations for 
degrees, fees, prizes, &c. The College devotes considerable attention to 
engineering, naval architecture, mining, commercial subjects, &c. 


Royal College of Science for Ireland.— The Engineering Faculty of 
this College provides a course extending over four years (or in special 
circumstances three years) designed for students who wish to become 
engineers. Special emphasis is laid on mechanical and electrical 
work. The College has recently been equipped with modern work- 
shops and laboratories, and there are several valuable scholarships. 
Particulars from the Registrar, Royal College of Science, Upper 
Merrion-street, Dublin. 


Bradford Technical College.—At this college there are complete 
courses of instruction in civil, mechanical and electrial engincering 
and power production and transmission.’ There are well-equipped 
Jaboratories and workshops, and good facilities are afforded for 
practical work. There are also full courses in all branches of the 
textile industries, including dyeing. Terms commence September, 
January and April. | 

The calencir for the new session gives particulars of the day and 
evening courses of instruction, fees, &c. The diploma courses afford a 
full training for the various branches of the chemical, engineering and 
textile industries (including the underlying sciences), and extend over 
three or four years, Arrangements have been made with the University 
of Leeds whereby students of the University or of the College have the 
use of certain equipment and other facilities at both institutions. Ex- 
tensive additions have been made to the electrical engineering laboratories 
which have (it is stated) placed them on a level with the best in the 
country. 


Battersea Polytechnie.—In the electrical engineering department 
there are day courses which prepare for the B.Sc. ( Eng.) of the London 
University and for the Polytechnic Diploma. There are also evening 
vourses in direct currents, alternating currents, electrical design, 
generation and transmission, electrical costs, electric lighting and 
illumination, &c. Detailed calendar (7d., post free 10d.) or abridged 
calendar (gratis) from the Secretary, Battersea, London, S.W. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


lowing abstract from some of the specifications recently published have been 
Sec ialiy compiled by Messrs. M£wBURN, ELLIS & Pryor, Chartered Patent Agents, 
20 and 72, Chancery-lane, London, W.C. 
Whenever the date applied for differs from the date on which the application was lodged 
al the Patent Office the former is given in brackets after the title. 


1913 SPECIFICATIONS. 
Method of synchronising clocks. 


12.432 BARTRUM. ee cell 
. Galvanic cells. f ; 
12 006 D Timing apparatus for making and breaking electric circuits, 
19.842 PEckHAM & THoMas. Automatic brake adjuster for tramway vehicles and the 
like 


‘19 965 CROSBEE, CrosBEE & Rocers. Electric contact makers or switche:, particularly 
i those used in connection with electric motor horns. .— 

Relates to an electric contact maker or switch in which a hollow cup-shaped 
member or dcme, within which the ccntact making parts of the switch are located, is 
slidingly mounted upon a fixture ard in which a separable ring is employed around the 
mouth or edge of the cup-shaped or sliding dome. and said ring 1s adapted to contact 
or ridge or flange on the base to prevent the complete separation of the parts. 

20.011 JOHNSON. Telephone exchange systems. 

21 428 HARPER. Telegraph instruments used in block signalling on railways. 

21.446 HOWARD. Bor carrying and protecting electric cables, gas pipes, water 
i i nd the like. 

er Nos CAMPBELL & ARCHER. Construction of electric Switch. 

91.735 ARNTZENIUS. Switching system fcr handling traffic in one direction only between 
' two trunk exchanges in each of which the connection of the concerned sub- 

‘ scriber's lines with the junction lines is obtained by means of an order wire 

service. (26,9,12.) 


24.559 NIBLETT. 
24,949 MARVIN. 


26,149 LgAcH & JoeL. 


26.198 WELSH. 
26,361 ENGELKE & BLOODWORTH. 
27,018 New PHONOPORE TELEPHONE Co. & NICHOLSON. Selective electric signallin’, 


12.012 Axt. Ges. Brown, BovERI et CIE. 
13.784 RAFFI. 


16.619 BETULANDER & PALMGREEN. 


ee 


22,149 MENSFORTH. Dynamo-electric machines provided with commutators. 


Relates to dynamo-electric machines poner: with commutators, a connecter for 
connecting the armature conductors to the commutator bars, consisting of a plurality 
of flexible steel cables iba side by side the several ends of said cables, teize 
secured to the armature conductor and the commutator bar respectively, 
Electrolytic apparatus. i 


Means for cutting out and re-inserting the resistance in electric motcr 
controllers of the drum type. 


Methcd of manufacture of electric insulation between ti 
metallic bodies. 


Pulleys for the trolleys of electric railways. tramways and like purse 
Adjustable electrical resistances. 


(Cognate application, 29,046/13.) 


27,475 SiMMEN. Systems and apparatus for the automatic control of the sped c! 


vehicles moving on line trackways. 


1914 SPECIFICATIONS. 

1,691 SugwaRp. Electric lamps and their fittings. (4/3/14.) 

1.786 IGRANIC ELECTRIC Co. (Cutler Hammer Mfg. Co.) Fluid rheostats. 

3,963 FLEMING. Apparatus fcr generating high-frequency oscillations for wire'ss 
telegraphy or telephony. 

6,350 Gray & Best. Arc lamps. 

An arc lamp in which combined with a motor for adjusting the arc length, a clutch 
between the motor and the feed mechanism is controlled by the speed of the motrr, 
to engage the motor with and to disengage it from the feed mechanism automatically. 

Starting transformers. (2/6/13.) 
(22/9/13.) 
Selectcrs for automatic telephcne systems, 


Electric insulators. 


APPLICATIONS FOR PATENTS 


Norg.— T he undermentioned Applications (except those marked +) are not open t 
public inspection until after acceptance of Complete Specifications. Those marked * at 
open to inspection 12 months after the date attached to them, if they have not been published 

previously in the ordinary course. Names within parenthesis are those of communicators 
of inventions. When complete Specification accompanies application an asterisk is afixed, 


_. September 10, 1914. 
Fittings for electric incandescent lamps and the like. 
Apparatus and method for transient augmentation of voltage of eleis 


19,620 SHUTTI EWORTH. 

19,630 TAYLOR. 
currents. 

19.635 Cramp. Signalling devices. 

19,637 Hgbpoccck, MANN & HeNLEY's TELEGRAPH Works Co. Terminals for electi: 
conductors. 

September 11, 1914. 

19.674 Potter & Perks. Dynamo-electric machinery. 

19.679 Dickinson, Electric hand lamp. 

19,700 Hott & Smitu. Electric switches or circuit-breakers. (Divided application (^ 
24,593/13. Oct. 29.) : 

19,704 BETULANDER AUTOMATIC TELEPHONE Cc. & SxBRRATT. Semi-automatic tele 
phone systems. 

19.705 BETULANDER AUTOMATIC TELEPHONE Co. & Warp. Teleprone systems. 

19.706 BETULANDER AUTOMATIC TELEPHONE Co. & Crows. Automatic and semi-auto 
matic telephone systems. 


September 12. 1914. 

19,729 DEUTSCHE GCASGLUHLICHT AKT.-GES. (AUERGES.) Electric incandescent Lamas. 
(13/2/13, Germany.) 

September 14, 1914. is 

19,237 Lines & LoNcForD, LONGForD & CLARK (trading as Sphinx Mfg. Co). Sparen 


plugs fcr internal-con.bustion engines, and the manufacture cf the same, 
19.749 Byrne. Decor and like alarms. 


September 15, 1914. 

19.784 Simpson. Electric ignition mechanism fcr internal-ccmbustion engines. 

19,761 Norsk HYDRO-ELEKTRISK KVAELSTOFAKTIBSELSKAB. Preventing salts fiom 
hardening and forming into lumps. (20:9/13. Norway.)* 

19.793 Gagpe. Device fcr producing high vacua. (24/9/13, Germany.)* 

19.794 B.T.-H. Co. (G.E, Co., U.S.) Electromagnetic switches. 

19.86 WHITE & Harrap. Search lights. . i 

19.809 BRUSTLEIN. Prccess for producing the lining of an electric induction furnz* " 

19,812 KersHaw. Device fcr the transmission cf energy at varying speeds Letceen t^ 
driving agent and the driven cbject. 

19,818 WALKER, Electrically driven clocks. 


September 16. 1914. " 

19.828 AuLp & Sons (LTD.), AULD & GRAHAM. Autcmatic controlling valves fer ci 

charging tcrpedces from tubes. (Addition to 7,729:13.)* - 

19,833 Hopson & Morris. Means fcr lubricating axles, such as those cf loccmotis*. 

tenders, carriages, wagecns and tramcars. . m 

19,849 Ges. Fur ELextro-Osmose M.B.H. Treatment cf materials fcr impregnati 

them electro-osmotically. (19/9/13, Germany.)* i ends 

19,854 STERLING TELEPHONE & ELEcTRIC Co. (Ltp.) & Bagcrav. Electric simant 
systerr.s particularly for use in mines. 


September 17, 1914. 
19.869 O'FFLAHERTIE. Form cf trolley head for tramcars. is 
19,878 Teccin & Lon pon ELectric Wire Co. & Smits (Lro.). Material fer the ins: 
lation of electrical ccnductors. * "s 
19,879 DRINKELL & Evans. Systems cf and apparatus for automatic railway signa 
and stopping trains independently cf drivers. 
19.882 BEAvER & CLAREMONT. Electric cable. ingt 
19.886 CROSBEE & Scns & McGrecor. Sparking plugs for internal-combustion engine. 
19,891 EBERHARDT & SHORT. Interchar.geable gas ard electric light fittings. 


September 18. 1914. 
19.908 HEMMING & Beck. Electrical conduit fittings. 


19,921 CRAIGEN. Means fcr attaching electric lamps tc the handle-bars cf meter eye 
and like purpcses. 
9.1536 Epison ÁccuMuLATORS & WATSON. 


Methcd cf ard means fcr collecting 1+ 
trarspcrting refuse and the like. 


p —ROÓ——H—À 


BOOKS RECEIVED. 


me 
[Copies of the undermentioned works can be had from The Blectricten offs, Lect 
(unless otherwise stated), on recelpt of published price, adding 3d. for books 
under 2s. and 5 per cent. for books published net. Add 10 per cent, for abroad or Bf 
foreign tooks.] —— 
“ Proceedings " of the American Institute of Electrical sm 
Vol XXXIIL, No. 9. (New York: D. Van Nostrand Co.) eu " 
Institute affairs, pp. 15 ; section 2, Papers, discussions, &c. pP "^ ` 


" Proceedings " of the South Wales Institute of Engineers. (Carll 
The Institute.) Vol. XXX., No. 4. Pp.51. 2s. 6d. 


a Qin È 
“The American Mathematical Monthly.” (Lancaster, Pa. : Gunn 
Co.) Vol. XX., No. 6. Pp. 35. 
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THE NEED FOR THE BUYING ENGINEER. 


The upheaval in commercial and industrial circles directly 
arising out of the present war will, we hope, serve to bring 
into greater prominence a class of engincer whose services 
to the trading community have been sadly overlooked. We 
refer to that tvpe of individual who acts on behalf of chents 
in our colonies and foreign countries in effecting the sale 
of heavy electrical plant and machinery such as is usually 
purchased in this country to the specification of a consulting 
engineer. We refer to the buying engineers, who, although 
at present few in number, are men of considerable engincer- 
ing experience and of undoubted commercial integrity. 
Previous to setting up in business as buying engineers thcse 
men have occupied positions of trust and responsibilitv 
with some of the largest and best known manufacturing and 
trading concerns in the mother country. It has been shown 
that such experience is absolutely essential to the regular 
carrying on of the business of buying engineer. For the 
benefit of those of our readers who are unacquainted with 
this class of trading consultant, we may say that the buying 
engineer virtually constitutes the sales manager of the 
colonial and foreign purchaser, and acts entirely on his 
behalf in dealing with home manufactures, both as to the 
design of the plant required and also the price at which it 
will be sold. The remuneration he accepts for his services 
takes the form of a commission on the purchase price of the 
plant. From our experience of buying engineers and the 
business which they carry on, we can confidently state that 
they are entrusted with the handling of contracts and the 
purchase of machinery of an electrical and allied character 
which in the aggregate of a vear's trading reach many 
hundreds of thousands of pounds. Their clients, many of 


the purchaser overseas, 
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whom are at the Antipodcs, are thoroughly satisfied with 
the services they render. For them it is a profitable invest- 
ment ; indecd, it may be regarded as a species of insurance. 
It is well worth the comparatively small premium to which 
the commission of the buying engineer may be likencd. 

We have always contended that foreign and colonial 
clients would be well adviscd to effect their engineering 
purchases through recogniscd buying engineering: firms. 
They can safeguard themselves against the despately of 
machinery and apparatus which may be of an obsolete 
character or may speedily prove unreliable in service. 
Placed as they are, many thousands of miles away from the 
manufacturer, their difficulty in remedying defects can well 
be imagined. But if there was a need of the buying en- 
gineer before the war, there is more than ever a necessity 
for the use of his services both at the present tim? and after 
the war is over. We cannot accurately foreshadow the 
developments in engineering trade and commerce which 
must transpire when business begins to assume its normal 
proportions, Although the effects of the war will spread 
themselves over the entire world, it is unlikely that there 
will be any appreciable slackening in the demand. for 
plant and machinery for the colonies and certain foreign 
countries. The fact that Germany has been temporarilv, 
and possibly permanently, removed from active com- 
petition with such producing countries as the United 
Kingdom and America will only serve to throw into bolder 
relief the desirability of purchasers of plant and machinery 
outside this country availing themselves of the services of 
buving engineers. We are naturally anxious that the home 
country should experience to the full its share of th» busi- 
ness which our colonies might in other circumstances have 
been disposcd to place on the Continent. But we do not 
want this anxiety for business to degenerate into a scramble, 
nor should we like to see any movement which would tend 
to dispense with the services of the buymg engineer, with 
the idea of effecting certain supposed economies by dealing 
direct with manufacturers who are over anxious to keep 
their factories going. It is as much in the interest of th: 


manufacturer to encourage the buving engineer as it is oi 


We sincerely hope that the statu; 


of this class of engineer will be materially nuproved by th: 
| war, and that the lessons which foreign and colonial buve:.. 


have learned in the past through having plant and machinery 


of an unsatisfactory character dumped upon them will not 


require to be learnt again. 


y 
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LEGAL INTELLIGENCE. 


Electricity Works Valuation. 

Last week Arbroath Valuation Appeal Court heard an appeal by the 
Arborath Electric Light & Power Co. against the valuation of their 
electricity works. The assessor (Mr. D. M'Donald) had fixed the valua- 
tion at £683 for the works and generating station and £532 for mains 
within the burgh, a total of £1,215, and the company asked that this be 
reduced to £500 (£280 for the works and £220 for mains). ` The Parish 
Council put forward a representation craving the Court to fix tho valua- 
tion at £1,470 (£827 for works and £043 for mains), it being contended 
that the assessor's valuation was understated. 

Mr. E. H. CoLLINS, rating surveyor (on behalf of the company), stated 
that the assessor and the company were agreed that the proper basis of 
fixing the valuation was the revenue basis, but the question of differencc 
between them was as to how to apply the revenue basis. Jn all the cases 
in the Scottish Courts where the point had been raised it had been held 
that a series of years must be taken in applying the revenue principle. 
He suggested an average of three years. 

The assessor (Mr. M'Donald) gave evidence as to how he fixed his 
valuation. For the current year he based his valuation on the profits 
of the preceding year, and not on the average. 

After deliberation, Provost RUTHERFORD 'l'HNoMsoN intimated that the 
Court had resolved by a majority to fix the valuation at £1,100. 

For the company, Mr. CorrrNs asked the Court to state a case for the 
consideration of the Higher Court. 


BUSINESS NOTICES. 


Mr. A. W. Isenthal, who is the sole partner in Messrs. Isenthal & 
Co., has been resident in this country for 25 ycars, and is a natural- 
ised British subject. The business is carried on without any out- 
side financial assistance, British or foreign, and the whole of the 
firm's workmen and works staff are British born subjects. The 

foreign patents which they exploit at present are of Swiss origin. 
— In future the title of Messrs. Haslam & Schontheil (Ltd.), Cardiff, 
will be Haslam & Stretton (Ltd.), and the business will be carried on 
as heretofore. 


The telephone number of the Liverpool branch of Simplex Con- 
duits, Ltd., has been changed to Royal 4726 and 4727. 

The General Acoustic & Dictograph Co. have removed their offices 
and works to 7, Southwark-street, near London Bridge, S. E. 

Messrs. Laing, Wharton (Ltd.) have removed their offices, show- 
rooms and workshops to Mildmay Park Works, Mildmay-avenue, 
Newington Green-road, London, N. The company are laying down 
additional plant and tools with a view to coping with increasing 
business. i | 

'The offices of the Lighting Press Synd. (Ltd.), publishers of the 
“ Lighting Journal," have been transferred to 37 and 38, Strand, 
W.C. All editorial and business communications should be addressed 
to 116, Charing Cross-road, W.C. Mr. A. J. Greenly has taken over 
the management of both departments. The advertising business con- 
ducted by Mr. Greenly has been transferred to 37 aud 38, Strand. 

Godfrey Durlacher and Edwd. Benjamin (trading as Ch. Mellier & 
Co.) electrical engineers, &c., Mellier House, Albemarle-strect, 
London, W., have dissolved partnership. Debts by Mr. Durlacher, 
who continues under the old style. : | 

Robert Hy. Bennett and Vernon M. Whitehead, electrical engineers, 
Hartlepool and West Hartlepool, have dissolved partnership. Debts 
by Mr. Bennett. 

Insulators for Sale.—An advertiser has for sale 3,600 three-part 
pin-type glazed porcelain insulators for 33,000-volt circuit. 

Patents Development.—The owners of patents Nos. 6.402 1910. 
25,473/1910 and 26,383/1911, relating to " The connection of s.p. 
motors to polyphase circuits," * The regenerative braking of repul- 
sion motors," and " Phase compensation of induction motors," re. 
spectively, desire to dispose of same or to grant licences thereunder. 
Applications to Messrs, Marks & Clerk, 57 and 58, Lincoln's Inn- 
ticlds, London, W.C. 


LIQUIDATIONS, &c. 


A meeting to receive an account of the winding up of the Perth 
Electric Tramways (Ltd.) will take place on Oct. 26 at 30 and 31, 
St. Swithin’s-lane, London, E.C. 

The Leskole Co. (Ltd.) is being wound up voluntarily. Claims to 
be-sent to the liquidator, Mr. A. H. Crowe, 31, Great James-strect, 
London, W.C., by Oct. 6. 

Deed of Assignment.—A deed of assignment was executed on 
June 3, 1914, by George Braulik, electrical engineer, 8, Lambeth-hill, 
London, E.C. Claims are to be sent by Oct. 10 to Mr. G. E. Corfield, 
Balfour House, Finsbury-pavement, London, E.C., preparatory to 
payment of a dividend. ; 


MULT HII E ETT 
ELECTRICITY SUPPLY. 
ICA 


EXTENSIONS. 


Belfast.—Last week there was a meeting of the Council in con. 
mittee to consider a recommendation of the Tramways and Elec. 
tricity Committee to adopt so much of the reports of Sir John Snell 
and Mr. W. J. Pratten as dealt with the extension of the electricity 
undertaking. A 


Wh 
TIR 


In his report Sir John Snell dealt with the various matters referred È 

In schedule I. (giving the growth of the demand for electricity) it ‘ 
was shown that while the 1,000 kw. rotary, now on order, would provide ' 
a barely sufficient reserve for the coming winter's load, the present ` 


him. 


generating plant at East Bridge-strcet would be quite inadequate to met 
the load requirements in the winter of 1915-16, and it was imperative that 
some further provision must be made before that date or the Corporation 
would run a grave risk of breakdown. He had no hesitation in advising 
strongly that the Corporation should proceed with a three-phase high- 
pressure system for all future extensions of plant and transmission. He 
must emphatically advise the Corporation on no account to re-model ot 
permanently extend East Bridge-street station, but to go on at once with 
à second power house—more favourably and economically situated. He 
should advise the purchase of one 3,000 kw. turbo-alternator, surface 
condenser and pumps without delay, together with one more 1,000 kv. 
rotary converter, which with the rotary now on order would be the 
two first rotary converter sets to be fixed at East Bridge-strect. Such 
a scheme would be the beginning of the larger system, and could be 
incorporated with it without waste. If the Council would decide at once 
to adopt this suggestion, and could also settle without delay upon the 
acquisition of the Hamilton-road site from the Harbour Commissioners, 
there would be just bare time to enable that first turbine aet to be erected 
in its permanent position on the new site by the autumn of next year. 
This was certainly the proper course to adopt and the one he strongly 
advised. The total estimated cost of the work would be approximately 
£48,900. He had shown that it was impossible to delay the matter 
longer, and that the extensions could not be mado at East Bridge-street 
without serious financial loss when compared with the cost at Hamilton- 
road, that any extension made at East Bridge-street could only be 
limited in character, and would only postpone the erection of a second 
station for a short while, at most two ycars, after which the Corporation : 
position would be worse than it is now, and more capital would have 
to be unnecessarily sacrificed. ‘There was no difference between the 
original and the present capacity of the plant. Each unit was capable 
of giving its original specified output. Some difficulties had been ex- 
pericnced with three of the triple expansion traction sets (tramway 
engines), which could in no way be attributed to any negligence of the 
electricity department, staff or officers. Far from the plant showing 
signs of undue depreciation, he was struck by the evident careful main- 
tenance of the plant (with the boiler houses in particular), and instead of 
criticising adversely, he could say most positively that, especially under 
the triple difficulties of three kinds of plant working on three separate 
systems—viz., traction, direct-current supply and three-phase—the 
expedients obliged to be adopted to maintain a satisfactory pressure 
throughout the city, the load having far outgrown economical distribu. 
tion by a direct-current system alone, and the insufficient coaling arrange 
ments previously referred to, and other limitations of the present ate, 
including the absence of well-placed stores and repair shop, the plant was 
well and properly maintained. He was of opinion that the repairs were 
not excessive, and the figures for Belfast compared favourably with 
municipal stations comparable of similar size and output. In regard te 
the duties of the staff, Sir John Snell said he had no criticism to offer on 
the general arrangement except in a few matters of detail It was an 
ordinary adjustment of duties in a large undertaking. So long ss the 
various assistants attended to their duties loyally and faithfully the or 
ganisation onght to be thoroughly good. ‘To maintain effective dix 
cipline the city electrical engineer should be endowed with full powers 
to dismiss in case of indiscipline. Every head of any organisation which 
was to be efficiently and effectively managed must have this power, and if 
he exercised it unwiscly or unjustly then he was not an efficient admin 
istrator; but the power must be vested in him. Sir John Snell abo 
submitted his analyses of the costs and charges. The actual cost to the 
tramways department, including the capital charges on the plant and 
cables, was only 0714d.; a very reasonable figure. The dub made 
by the electricity department was as fair a one as he had found among 
any of the municipal accounts he had had to analyse. The private supply 
(lighting, power and heating) was the section in which the main pro 

was made, the actual profit in 1913-14 being £11,417. The average cost 
of power, assuming the load factor of power consumers to vary between 
20 and 25 per cent., was from 0-9864d. to 0:8615d.;, the average receipts 
being 1-159d. A profit was, therefore, made. Some of the large powet 
users, with load factors of, say, 30 per cent., would only cost 08d. prt 
unit, and mills which usally give a load factor of about 50 per cent. cov 

be supplied even under present conditions at 0-6d., and when the three 
phase high-tension scheme was ready could certainly be supplied n 
margin of profit at even a less figure. Heating could be supplied UN 

loss at an average of five-cighths of a penny even now. Altogether, t i 
analysis showed that the charges made to various classes of consumer 
were most fairly apportioned, and he could assure the Corporation that, 
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except in the small item of public lighting. the whole system of charges 
had been established on a very sound and business-like footing. 

Mr. Pratten, in his report, gave particulars of the original and present 
capacity of the generating station, &c., and stated that the engines and 
dynamos in No. l engine room had been well maintained without any 
undue depreciation. After dealing with the initial trouble experienced 
with the three sets of reciprocating engines in No. 2 engine room, he 
stated that the electrical engineer was satisfied he could safely obtain the 
full load of 1,000 kw. from these engines, and the dynamos and boilers 
appeared to be in good condition. Certain of the older and smaller sets 
were stated to be obsolete, and might be scrapped in case of extensions of 
the present station, but the Council were recommended to erect a new 
three-phase station, with turbo-gencrators generating current at 6,000 
volts, because it was only by such generators, with better facilities for 
handling coal, that the cost of production could be lowered. The suggested 
sito for the new station at the south end of the Musgrave Channel was 
most advantageously placed. The remainder of the report dealt. with 
the staffing and management of the department, and certain. recom- 
mendations were made on this head. 

On the presentation of the reports considerable discussion took place, 
and it was ultimately agreed to refer the matter back to the committee. 


Blackburn.— The Electricity Committee have acquired 60 acres of 
land at Whitebirk for extensions of the electricity works. It is 
reported that the demand for electricity for power and lighting is 
increasing. 


Dumbarton.— The Dean of Guild Court have approved the plans 
of the proposed extensions of the electricity works submitted by the 
Electric Supply Corporation. 


Walsall.—The Council were recently recommended to apply for 
sanction to a further loan of £23,595 for extensions of the clectricity 
undertaking, but at the last meeting of the Council Coun. Hayward 
stated that in view of the war the Electricity Committce had 
decided to withdraw the application, and thet it should be considered 
by the General Purposes Committee. Various extensions of the 
supply cables were authorised by the Council. 


Willesden.— The Urban Council has obtained sanction to borrow 
the following sums for the clectricity undertaking :— 

£15,000 for mains, £5.000 for services, £1,000 for transformers, £3,500 
for meters and indicators, £330 for public lighting and £170 for Acton- 
lane sub-station. 


Woolwich.—The Council have applied to the London County 
Council for sanction to borrow £10,000 for the purchase of a 3,000 kw. 
turbo-alternator, &c. 

The Finance Committee reported to the Council last. week that they 
had considered a memorandum from the Electricity Committee stating 
that they had held a special meeting to consider the desirability of 
immediately purchasing a 3.000 kw. turbo-alternator and accessories, 
in. view of the unexpected demand for supply of electricity and the 
insufficiency of the existing plant to meet same. From the electrical 
engincer’s report, and the letter and report from the consulting engincer 
(Sir John Snell) on the matter, the Committee were convinced that the 
question was urgent, having in view the largely increased demand by the 
military authorities, the Port of. London Authority and. other large 
manufacturers in the Borough, and that on the Electricity Committee's 
statement it would be impossible to cope with the maximum demand 
required without the increased plant. They recommended accordingly 
and the recommendation was agreed to by the Council. 


GENERAL. 


Blackrock (Co. Dublin).—Application has been made by the 
Council to the Board of Trade for the use of overhead cables through- 
out the urban district except in two specified thoroughfares. 


Bushey.— The Urban Council have ordered their common seal to be 
affixed to the supplemental agreement with Watford Urban Council 
lor the supply of electricity in the urban district of Bushey. 


Creetown.— Progress has been made with the scheme for the 
crectton of electricity works in this district. 

The Lighting Committee have obtained reports from electrical engineers, 
who state that the scheme is quite feasible, and steps are being taken to 
acquire a suitable site for an electricity generating station, &c., but it is 
probable that the scheme will not be carried out. until the financial 
Situation becomes more favourable. 


Dewsbury.— Recently the Yorkshire Electric Power Co. suggested 
to the Tramways and Electricity Committee that they should con- 
sider the question of the future of electricity supply in Dewsbury, 
with a view to the adoption of the general principle of co-operation 
with the company, but the committee have now directed the Town 
Clerk to reply that no circumstances have yct arisen which would 
Justify the committee in departing from their previous decision on 
the proposed extensions of their electricity undertaking. 


, Edinburgh.— Last week the Corporation adopted the recommenda- 
tion’ of the Electric Lighting Committee that the surplus 


(£3,834. 16s. 54d.) on the electric lighting account forthe year 1913-14 
should be applied towards the relief of rates. Nile 
Mr. Bruce Lindsay, convener of the Cleaning and Lighting Committee,. 
in moving approval of the recommendation that tho present modified 
lighting of the public streets be continued during the war, maintained 
that the town was sufficiently lit for all practical purposes. If they were 
to keep up a full system of lighting they would have to stand an increase 


of about £5,000. 

Mr. STEVENSON said that publie safety demanded an increase in the 
number of lamps in use. There were 514 arc lamps not in use at present, 
and 322 of those were on the main tramway routes. He moved that 
these 322 lamps should be restored. 

The amendment was, however, defeated, so that the restricted lighting 
system will be continued. 

Holmfirth. —The Board of Trade have sanctioned the erection of 
an electricity station on the site selected by the Council, and applica- 
tion has now been for the Board's sanction to the proposed system 
of supply. i 


Ilford.—Messrs. Pritehetts & Gold, the contractors for the supply 
of plant for the Goodmayes sub-station have, owing to the war, been 
unable to deliver the glass containing cells for the battery. Under 
the circumstances the Electricity Committee has accepted the firin's 
offer of wood lead-lined boxes, at a eost of £175 extra on the contract. 

The electrical engineer (Mr. A. H. Shaw) and the chairman and vice- 
chairman of the Electricity Committee have under consideration a letter 
from the Sloan Electrical Co., stating their inability to supply arc lamp 
carbons of Conradty’s manufacture, and offering to supply from stocks ; 
also a communication from the Board of Trade calling attention to the 
shortage of carbons, and making certain suggestions in relation thercto. 


Poplar (London).—In view of the increased cost of arc lamp car- 
bons, the borough electrical engineer (Mr. J. Horace Bowden) has 
expedited the change over from arc to incandescent lamps on the 
Isle of Dogs. 

The Electricity Committee has under consideration th» question of 
reducing the charges for current. 

Portishead.—The Clevedon, Portishead & District Electric Supply 
has applied to the Board of Trade for sanction to the erection of a 
generating station at Long Ashton, Somerset, and for the use of 
overhead wires along certain routes. 


Southampton.—Owing to the difficulty of getting materials on the 
part of the contractors the electricity undertaking has suffered con- 
sidcrable inconvenience through lack of service cable, and under the 
circumstances the electrical engineer thinks it will be necessary to 
place small orders from time to time when the main contractors 
cannot deliver. 

The Electricity Committee cannot see its way to bear the additional 
war risk insurance which thc contractors have had to pay on sca-bor ne 
coal. Provided the War Office agree to repay the cost of the work, a 
supply of current will be given to the Remount Department at Swayth- 
ling, necessitating the extension of mains at a cost of £237. It is alsa 
proposed to extend the mains to Bassett Green and to Shirley Warren. 


Stepney (London). - Mains are to be extended in four streets. In 
view of the short supply of carbons, the Electricity Committee is 
arranging for the fixing of the new half watt lamps on some of the 
existing are lamp columns, 


LIGHTING AND POWER NOTES. 

Brentford.—The Council have accepted the offer of the Chiswick 
Electric Supply Corp. to reduce their charge for the supply of electric 
current to the motors at Thorneyhedge-road, Chiswick, from 2d. 
to lld. per unit. 

City of London. At the meeting of the Court of Common (Council 
last week the chairman of the Streets Committee (Mr. Young) stated 
that the new scheme of central lighting by gas and electricity was 
practically complete. Arrangements had been made with the Gas 
Light & Coke and the City of Londen Electric Lighting Companies 
covering à period of 10 vears, and under it an annual saving of 
over £6,000 a vear would be cffected, and an increased illuminatin: 
power of over 660,000 c.p. obtained. 

Kensington (London).---The Council's experiment with half-watt 
lamps having proved a success, the enginecr has drawn up a scheme 
giving details of the lamps with specially designed lanterns necessary 
to supercede all the are and certain other electric lamps used for 
street lighting in the borough. 

The total cost of these lamps and lanterns will amount to about £395, 
and as there is considerable uncertainty as to securing adequate supplies 
of carbons for street lighting in the future, the Council is being recom: 
mended to approve the engineer's scheme, the work to be carried out as 
opportunity occurs. 

Library Lighting.—Lewisham Libraries Committee is considering 
the question of substituting clectric for gas lighting at the Brockley 
Library. 
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- Southport.- A seres of lectures on electric cooking was com- 
menced on Tuesday at the Corporation showroom, Eastbank-street, 
hy Mr. F. S. Grogan. 

There will also be a four days’ exhibition of electric cookers and 
heaters, &e. The demonstrations were given each morning from 10:30 
to 12:30, when special dishes were cooked on request. Lectures were 
given at 3:30 each afternoon by Mr. F. S. Grogan, who handled the sub- 
ject in his usual able manner. 

The Corporation have arranged with the local contractors to fit up 
cheap electric light installations. These cost from 6s, 9d. each, or on the 
hire-purchase system 41d. per light por quarter. In cottage property 
electrical energy is charged for at 11d. per light per weck paid for monthly 
in advance. | 

West Ham.—The borough electrical engincer (Mr. J. W. Beau- 
champ) is to prepare a scheme for the electric lighting of the pro- 
poscd sanatorium at Langdon Hills. 


TRACTION NOTES. 


Eristel.— The Tramways Option Committce submitted a report to 
the Corporation on Tuesday on the proposed purchase of the tram- 
ways of the Bristol Tramways & Carriage Co. 

The report, which gives a history of the movement for the purchase of 
the tramways, states that as a result of the passing of the Bristol Cor- 
poration (Tramways) Act, 1914, the Corporation are now in a position to 
work the tramways if they decide to acquire them, and the committee, 
therefore, feel that they are in an equitable position to enter into negotia- 
tions with the Bristol Tramways & Carriage Co. with reference to the 
undertaking. Having regard to the present position, and before recom- 
mending the Council to give the required statutory notice to purchase the 
tramways the committee recommend that they be authorised to nego- 
tiate with the company, provided the company express their willingness 
to enter into such negotiations, with the view of ascertaining what rent 
or other sum the company would be willing to pay to the Corporation if 
the latter agreed to refrain from exercising their option of purchase for 
7. 14 or 21 years. 

After discussion the report was adopted in a slightly modified form, 

Hove.— Our Brighton correspondent states that an experimental 
route of rail-less traction on the " Cedes Stoll ^ system has been 
equipped between Hove station and Church-road, a distance of about 
Snule. The streets in question are, generelly speaking, wide, the 
wires being suspended by means of rows of poles on either side. 

At the junction of George-street and Church-road three complicated 
junctions have been constructed to chable a branch to be taken out of the 
main route. These junctions are said to be the only ones in existence 
in this country. An experimental car is running during certain times of 
the day for demonstration purposes only. The members of the Hove 
Council have been inspecting it, and on Thursday last a deputation from 
Brighton Council also inspected it. The route in question has. been 
equipped to demonstrate the possibility of a junction on the over-runnive 
system being possible, Hove Council favour this system as against the 
under. running, using standard tramway equipment. which is the kind 
selected by Brighton Corporation, As the proposed. rail.less traction 
routes have to be worked partly in Brightonu and partly in Hove, and the 
form of rail-less traction has to be agreed upon, or failing agreement to be 
settled by arbitration, it became necessary to demonstrate different 
types of equipment from which the selection could be made. Brighton 
Corporation have all along stated that they have chosen the under-running 
system on account of its extreme simplicity, and the fact that rail.less 
traction cars can then be driven over any tramway route in emergency, 
whereas on the overrunning system they cannot. The route is not vet 
open to the public and will not be for some considerable time. 


L.C.C. Tramways.— As the London County Council propose to 
reconstruet the trackwork of the old horse tramway in Burdett-road 
and Grove-road, and to employ the overhead system, the Borough 
Council will renew its opposition to the suggested reconstruction, £s 
they consider the conduit system of traction should be used. 

Southampton.— Ihe Board of Trade has authorised the Council to 
lay a double line of tramway in lieu of the existing single line in 
Bridye-strect. t 

York.—The Electricity and Tramways Committee have been jn- 
stricted to report as to the cost of the equipment of the trolley vehicle 
routes authorised by the York Corporation Act, 1914. 


TELEGRAPH NOTES. 


Cost of Submarine Telegrams During the War. The Eastern 
¿nd Associated. Telegraph Companies. notifv tbat on and after 
Qo J. Wt, the system of counting and charging for full rate 
Vxtra-European telegrams will be revised as follows : — 

All letters and figures in addiess, text and signature will be counted 
tocether ; each figure to count a5 two letters: the total to be divided 
bx ten to obtain the number of chargeable words. 

“The above system applies to telegrams exchanged with : Cyprus, 
Egypt, Perim, Aden, Zanzibar, British East Africa, Seychelles, Mauritius, 
rodriguez, Cocos, India, Burmah, Ceylon, Straits Settlements and 
Malay States. Hongkong, Va trala, Tania, New Zealand 


: z ; : © Souths 
Afra a; ASEEN bon, ‘l, Helena. Nise I, Goll eost, Sierra Leone, I 


atl 
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and stations of the West Coast of America Telegraph Company, viz. : 
Lima, Callao, Mollendo, Arica, Pisagua, Iquique, Antofagasta, La 
Serena, Coquimbo, Valparaiso, Santiago de Chile, Concepcion, Coronel 
and Talcahuano. 

With regard to the Pacific Cable, it is announced that in addition to the 
places mentioned in the Eastern and Associated Companies’ notification 
the following should be added : Fiji Islands and Norfolk Island. 


Deferred Radiotelegraph Messages.— 1t is anno mced that as from 
Oct. 1 the Eastern & Associated Telegraph Companies will resume 
ther acceptanee of messages in plain language at deferred rates 
under the usual conditions, the Companies reserving the right 
temporarily to suspend acceptance of these messages during heavy 
pressure should they find the Companies’ cables becoming hopelessly 
blocked. The revised system of counting plain language telegrams 
at full rates (as set out in our last issue p. 981) continues to certain 
countries. 

. Mr. Fred Ward, Manager in England of the Commercial Cable Co., 
writes that there has been no suspension of the cheap-rate deferred 
íeclegrams on the Commercial Cable Co.'s system, this class of trafic 


being transmitted over the Company's service under quite normal 
conditions. 


Direct Spanish Cable Restored..— The Direct Spanish Telegraph Co. 
announce that their Falmouth- Bilbao cable, which had been inter- 
rupted for a short. period, is restored, and that cable telegrams to all 
parts of Spain, to France via Bordeaux, and also via the Mirselles 
cable to Htaly, can he forwarded. 

War Cost of Cabling. Under this heading Mr. N. J. Goddard, 
European representative of the Western Union Cable System, writes 
to " The Times " as follows :— 

In an article in your issue of Sept. 26 it is stated that “ Until the war 
started a system of * deferred ? messages was in operation, under which 
plain language cable grams were sent at half rates or thereabouts; but 
this has been suspended.” May I point out that the Western Union 
Cable System has not suspended its deferred rate between Great Britain 
and Canada and the United States” Those rates are, and have been, m 
force throughout, and although in the earlier days of the war there was 
considerable delay by this service it is now practically normal in point of 
expedition, being subject only to the prior transmission of full-rate mes- 
sages, May 1 also point out that the night and week-end cable letter 
rates have likewise not been suspended ? 

Radio-Telegraph Notes.- ‘The " Windsor Megazine " for Septem- 
ber has this interesting note on the German radio stations :-- 

When the news cime, shortly after the declaration of war, that we had 
seized Lome and occupied part of the Togo hinterland, people not un- 
naturally asked why. The reason is not far to seek. A few nile: north 
of the railhead at Makpame, at Kamina, there is situated the bigest 
wireless station in the world outside Europe. From it communicato 
could be kept up with Nauen, 3,450 miles distant, with the other German 
wireless stations in the Kameruns, and at Windhuk, in German South 
West Africa, as well as with Tabora, in German East Africa, and with the 
Palaos and Caroline Islands. The big station at Kamina was. in fact, à 
receiving and distributing centre for messages from Berlin. ‘Thiongh it 
also German ships in those waters could be warned, and German crut 
instructed. Less than three years ago this immense wireless station had 
no existence. Kamina itself was just an ordinary African bush villaze 
with bush all round it-—a dense scrubby tropical jungle, uninhabited and 
uninhabitable. Then there came along a corps of German surveyors and 
artificers. Roads were cut, a temporary light railway was built from the 
permanent railhead, and a big square space was cleared in the heart of the 
wilderness. Thousands of natives were impressed for the work. E 
came from the most distant parts, shepherded by black soldieis Al 
these were forced to labour under the Native Tax Act, by which xo many 
days’ work may be exacted by the Government each year in hieu of à 
money payment. The installation has only just been finished. 

It is announced from Washington that a special licence has been 
issued permitting the wireless station at Sayville, Long Island, to 
operate for regular commercial communication with Germ ny ub 
period until Jan. 1, 1915. This is the only radio station capable 0 
direct connection with Germany. 


TUERI DU 
EMPIRE NOTES. E- 
UM 


Australasia. The work of electrifying the Melbourne suburban 
railways is held up through non-arvrival of material, large qui 
tities of which are on the water. including some from Lu 
which will not be allowed to enter Port Philip. The value of the 
contracts vet to be fultilled exceeds £2,290.060. | 

Sydney Council recently decided that while war continut- the zi 
tricity department should continue to extend. mamo and connect - 
installations at the same rate as af war had not broken out, 59 lonz ne 
risk is taken of connecting more lamps and motors than can he supp a 
and so long as the material required lasts. In view of the fact id 
generating plant. which it was intended to put into use early noy » 
was to be manufactured in Germany, and as the large generating xl ain 
broke down in June last was of Gernran manüfasture, the City Fletes 
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Eugincec has been empowered to negotiate with the representatives of 
English and American manufacturers who tendered when tenders were 
Jast invited for the supply of generating plant, with a view to the order- 
ing by the Council of generating plaut in place of that which would in the 
ordinary course have been supplied from Germany, 
— At a recent meeting of Automatie Telephones ( Australia) (Ltd.) the 
chairman (Mr. J. B- Nic 'holson) stated that contracts were in hand which 
would keep the company occupied for at least six, and possibly twelve 
months. The éompany had tenders extending over à number of ex- 
changes, In Victoria and South Australia competitors of the company 
had been given a couple of small contracts. Geelong and Brighton ex- 
changes in Victoria were under the company's system, and the question 
was whether the department in Melbourne would mix up the systems or 
stick to the one which had proved its worth. There would be a very 
small saving financially, and, in addition, the other systems were only in 
an experimental stage. In New South Wales the company had contracts 
for 2,500 lines at Mosman, 2.000 at Ashfield, 2,500 at Burwood, 1,500 at 
Randwick, 1,000 at Parramatta, 800 at Homebush, 500 at Lidcombe, and 
400 at W atson's Bay. 

" Tenders " (Melbourne and Svdnev) says Mr. J. S. Jones has given 
notice to Nandgate (Queensland) Council of his intention to apply for 
permission to supply electricity in the town. 

Fremant'e (W. Australia) Council recentlv considered the tramway 
manager's report om the proposal that the local power house should be 
closed, and power purchased from the Government power house in the 
city. The Council decided unanimously to inform the Tramway Board 
that the Council did not approve of the suggestion. 

nA The editor of our contemporary " Canada 
follows :- - 

Seeing tit Canada imported from Germany goods to the valne of 
nearly £3,000. 000. sterling during the last fiscal year, we would like to 
draw the attention of British manufacturers of similar classes of goods to 
the opportunity which now offers to supply this want and to capture this 
trade. Over $200,000. worth of electrical apparatus was imported from 
Germany during the last vear, including carbons, electric light and carbon 
points, insulators, batteries, te legraph and telephone instruments, 
motor, generators and dynamos. Prohably a fair proportion. of this 
business will be secured by Canadian manufacturers, but it will be im- 
possible for them to fill all orders—for example, the demand for incandes- 
cent lamps. It may be here me ntioned. that other types of lamps, 
classitied under the heading of © manufactures ot miscellaneous metals 
and minerals," such as lamps. sidelights, headlights, lanterns, chande- 
liers, imported into Canada last year. reached a total value of 8137.710. 
Our Toronto office has collected full data from importers and alee 
and any of the manufacturing firms among your readers who wish to look 
into this opening thus presented can obtain the fullest detailed informa- 
tion en application to this paper. 


FOREIGN NOTES. 


Brazil.—In a report by H.M. Consul at St. Paul de Loanda (dated 
Sept. 18) it is stated that among the goods of German manufacture 
which have hitherto been imported into Angola, but might now be 
replaced by British products, are: Locomotives, railway material, 
enamelled ironware, agricultural implements, telegraph material, 
carbide, &c. Ina lesser degree there are also openings for galvanised 
iron sheets, lubricating oil, printing machinery, &c. 

Japan.—A consular report on the trade of Osaka for 1913 contains 
tke following information :— 

Metal Filament Lamps.—The manufacture of tungsten lamps with im- 
ported filaments has proved most profitable. "The output in Japan is 
from 5,000,000 to 6,000,000.a year, of which the greater number are made 


" writes Us as 


in Osaka. 


H ydro-electric W 'orks.—The works of the Ujigawa Hydro-electric 
The company supplies power 
to Osaka and Kyoto, the power-house being situated at Uji (about nine 
miles from Kyoto and 22 miles from Osaka), from which point three- 
phase current (60- -eycles) is transmitted by aerial lines to Osaka at 55,000 
and to Kyoto at 11,000 volts. The plant comprises six generators (one 
spare) of 4,500 kw. each. The principal customers of the company are the 
electric light companies of Osaka and Kyoto. The maximum day load 
23,000 kw. A contract has 
beeh made with the Osaka municipality for the supply of 4,000 kw. for 
the tram service from January, 1915. The capital sunk in the under. 


taking is abont £1.800,000. The total steam-power nsed in Osaka proper 


may be placed at 100,000 H.P., but for the whole industrial district the 
fiyure would be much higher. 

Electric Railwans.— There were in April, 1914, within 50 miles of Osaka, 
nearly 250 miles of double track electric railways in operation, and 80 miles 
more under construction or proposed, 

Tm ports, —Rails imported into Osaka were valued at £105,000, com- 
pared with £21,800 in 1912, and £34,700 in 1911, the increase being due to 
the tramway and light railway boom and to the increased activity of coal 
mines, Imports of insulated electric wires were valued at £4,100 (against 
£45,300 and £16,000). 


Siam.—It is announced that the putting into force of the new 
Trade Marks Law has been deferred indefinitely. 


Spain.—The British Chamber of Commerce for Spain (Barcelona) 
draws the attention of British manufacturers and exporters to the 


fect that there will probably be a large de.nand from this country 
shortly p supplies of articles which usually come from Germany. 
France, Beleium, &c. 

Ina m of goods in which Germany has hitherto had the preponderance 
of exportation to Spain are the following : Acids, alummium, copper, 
bronze and brass wire, glass, hardware, iron and steel bars, hoops, sheets, 
wheels, &c., screws, nuts, &o., rolled metals, pig ivon, Bessemer bares, 
rails, railway materials, electrical fittings, appliances, &e., machinery, 
thermometers, accessories for motor cars, &e.. metals, novelties, optical 
glasses and instruments, wrought iron tubes, boiler plates, &c. 

Sweden.-- British manufacturers and merchants wishing to obtain 
a market in Sweden are invited to write to the Secretary, Swedish 
Chamber of Commerce in London, 5, Llovd' s-avenue, London, E.C., 
in order to obtain names of importers and advice on commercie! con- 
ditions in Sweden, &e. : Ro: UA 

The Chamber receives daily a large number of inquiries from Swedish 
importers who have hitherto purchased from Germany and Austria. 
British importers wishing to obtain supplies from Sweden will also be 
assisted by the Chamber, which was formed cight years ago with the 
object. of promoting Anglo-Swedish trade. A register of traders, speci- 
fied under some 4,000 different trade headings, has been compiled hy the 

Chamber, and lists of articles: in demand in Sweden will be sent 
gratuitously, l 


MISCELLANEOUS NOTES. 


German and Austro-Hungarian Exports.— The vaiu» of the reil 
locomotives exported from Germany in 1912 was £1,857,500 and in 
1913 £2,712,100, while the figures for Austria-Hungary were £4,530 
and £4,210 respectively. The exports from the United Kingdom 
in 1912 were valued at £2,137,200 and in 1913 at £2,781.911.. Jn s 
pamphlet issued by the Commercial Inteligence Branch of the Board 
of Trade some particulars are given of the principal markets for 
German and British goods, with interesting extracts from recent 
consular reports, &c. 


German and Austro-Hungarian Patents.- The Board of Trade 
announce (under date Sept. 23) that they give and grant licence to all 
persons resident, carrying on business or being in His Majesty's 
dominions to pav any fees necessary for obtaining the grant or 
obtaining the renewal of patents, or for obtaining the registration of 
designs or trade marks, or for the renewal of such registration in an 

' enemy country " ; and also to pay, on behalf of an enemy, any fees 
pay able on application for or renewal of the grant of a British patent 
or an application for the registration of British designs or trade 
marks or the renewal of such registration. ; 

During the week several applications were made to the Gompteclicn 
General of Patents for the suspension of patents and for the use of trade 
marks owned by German and Austro-Hungarian subjects. In all cases 
judgment was reserved, and the Board of Trade will give its decision in 
duc course. | 

Goods in Enemy Ships.— The Board of Trade announce that 
British owners of cargo now lying in a neutral port in a ship owned by 
an ene ny may, for the purpose of obtaining possession of such carzo, 
pay freight and other necessar y charges to the agent of the shipow ner 
at such port. 


Men for Lord Kitchener,-—About 25 per cent. of the total staff of 
the County of London Electric Supply Co., representing 75 per cent. 
of those eligible, have joined His Majesty’s forces. The company 
will keep the whole of the men's places open for them and continue 
pay. and special arrangements have also been made to assist the 
wives and dependents of those on service. 

Up to the present 453 men of the British Aluminium Co. (equiva- 
lent to 20 per cent. of the company's employ és) have joined the forces. 
At the Kinlochleven, Larne and Milton works and at head office 
the response has been both prompt and enthusiastic, syne 40 pe: 
cent. of the total emplovés at Kinlochleven alone having volunteered, 
which includes practically all those who are cligible. 

In addition, about 200 of the men employed at the company s Milton 
(N. Staffs.) rolling mills are being drilled nightly on the company's pre- 
mises by their mates who happen to be old soldiers, and both here and at 
Larne, where the Ulster Volunteers are busv recruiting. more men are 
joining daily. The places of those who have been called up are being 
kept open pending their return, temporary provision being made in the 
meantime by drawing men from industries which are slack during the 
war, or from those who are otherwise unlit for service. Financial pro- 
vision is also being made for the staff in accordance with their respon- 
sibilities, Every effort is being made to keep the company's. various 
plants fully occupied, and as (with the exception of one plant in North 
Wales) this is the only aluminium-producing company in whieh British 
labour and capital are employed, this should be a matter of no great 
difficulty so long as trade routes are kept open. 

Over 160 of the staff and men of Messrs. Herbert Morris (Ltd.), 
Empress Works, Loughborough, are now serving with the colours. 
The organisation of the works has proved amply capable of dealing 
with this state of affairs in spite of the fact that orders received during 


. 
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August were well up to the average of the previous 12 months, and in | Relief Fund has heard of a good many cases in which use has been made 
excess of the monthly average of the preceding three years, and no | of its name, or of the names of those connected with it, with the objet 
customer has been disappointed in his deliveries. of securing support for appeals which are quite priis : e hope 
The firm intend, as far as possible, to absorb all hands taken on in | YOU Mares s Eee as to aed Ub cc. fend a 
place of those who have joined the colours, who will be reinstated on of whic ndi n c. y DE a eee "um m aeris dead 
their return, and plans are being prepared for works extensions, the first idis cat e gro tee I EP rius aite a 
contract for which it is hoped to place in about a fortnight. Besides the authorisation nor ppo NM ar? 
encouraging recruiting by all means in their power their policy is, and The manager of the Cleveland & Durham Electric Power (Lt) 
will be, to encourage business in every possible way, and they have taken | (Mr. A. B. Gridley) has forwarded a first donation of £56 to the 
measures which will ensure a considerable turnover in some markets | Prince of Wales’ Fund through the Mayor of Middlesbrough. 
which they have not hitherto made a bid for. The company hope to send a like amount cach month during the war. 
Over 50 memkers of the staff of the Marylebone (London) Elec- | The n Rope: a ae A a 5 he a 
ici : employés of the c ! s, 
d Supply zoe aban eve Deena leh po OPSERUSECSUOE will add a like sun down by the directors, who prefer to double the 
Bere employés’ contributions, in order to encourage them to give as much a: 
possible, rather than vote a lump sum contribution. The average volun 
tary contribution per man per week is 10d. Although the employés 
are scattered over Durham county and the North Riding of Yorkshire. it 
was thought desirable that their contributions should go to Middlesbrough. 
The directora, in addition to doubling the monthly contributions of the 
employés, have further decided to pay married men on service full wazes, 
and single men on service half-wages, less Government pay ; togive special 
consideration and aid to dependents on single men on service, and to 
keep all situations open. Up to date about 13 per cent. of the staff and 
employés are on active service. 


War Relief Funds.— We call particular attention in this issue to the 
National Fund over which H.R.H. Prince of Wales presides. The 
Bubscriptions to this fund have been very gratifying, and it is more 
than likely that early developments may bring up the total to several 
millions. The proposal for the collection of a million sovercigns, a 
million half-sovereigns, and so on, bids fair to eventuate. 


The Joint Secretaries, Subscription Sub-committee, National Relicf 
Fund, write us as follows :— 


We regret to say that the Subscription Sub-committee of the National 
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Turbo-alternators, Boilers, Switchgear, Cables, &c. Electric Light Installation. 
The Electricity Committee of the Urban District Council of | The Guardians of the PoxTYPRIDD Union invite tenders for 
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CoLwyn Bay AND CoLwyn invite tenders for the following: the installation of the Electric light at the Homes, Llwynypia. 
Turbo-alternators and Jet Condensing Plant, Water-tube Specifications and schedule from the clerk to the Guardians 
(Mr. Wm. Spickett), Union Offices, Pontypridd, to whom tenders 
are to be delivered by Oct. 13. Plans may be inspected at the 
offices of the consulting engineers, Messrs. Herbert Lewis & 
Fletcher, Prudential-buildings, St. Mary-street, Cardiff. 
Rotary or Motor Converter Sets. 

Hornsey Council require tenders (by 4 p.m. Oct. 9) for two 
Rotary or Motor Converter Sets, &c. Tenders to Clerk, South. 
wood-lane, Highgate, London, N. 

Machine Tools. 

MANCHESTER Tramways Committee require tenders by 
IO a.m. Oct. 6 for a Car-wheel Tyre-boring Mill. Specifications 
from Mr. J. M. McElroy, 55, Piccadilly, Manchester. 


Tramway Construetion. 

LoxnoN County Council require tenders by 11 a.m. Oct. 13 
for the Roadwork and Platelaying required in the construction 
of the Lec Green to Eltham tramway on the overhead system. 
Specifications from the Chief Engineer, Spring Gardens, $W. 

Three-phase Motors. 

. The Agent-General for Victoria (Australia) invites tenders fot 
the supply and delivery in MELBOURNE of Three-phase Motors 
for driving workshop and other machinery for use in connection 
with the electrification of the Melbourne Suburban Railways 
Specifications from the consulting engineers (Messrs. Merz & 
McLellan), 32, Victoria-street, Westminster, S.W. Tenders tothe 

_Agent-Gencral, Melbourne. place, Strand, W.C., by noon Oct. 12. 

Switehgear, Instruments, Cable, &c. 

The Vicrortan Railway Commissioners invite tenders by 
lla.m. Oct. 14 for the supply and delivery of low-tenson 
Switchgear and Instruments, 12,540 yds. l.t. Cable, Fuse Dis- 
tribution Boxes and Fuses, &c. Specifications, &c., from Spencer. 
street, Melbourne. Local representation is necessary. Specifi: 
cations may be seen at 73, Basinghall-street, London, EC 


Electric Tramway Concessions. | ; 
Tenders are invited by the Ministerio de Fomento. Madrid 
(until noon Oct. 19) for a Concession for the Construction and 
Working of an Electric Tramway in the town of SAN SEBASTIAS. 

An option is held by the Cia del Tranvia de San Sebastian. ; 
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TENDERS RECEIVED AND ACCEPTED. = 
UU AH e 


Wiring, Underground Cables, Rotaric3 and Statics and e.h.t. 
and ].t. Sub-station Switchgear. Copies of specification, con- 
ditions of contract, &c., may be obtained from the consulting 
engineer, Mr. E. M. Lacey, M.Inst.C.E., 12, Victoria-street, 
Westminster, S.W. Tenders, addressed to the clerk to the 
Council, Mr. James Amphlett, Council Offices, Colwyn Bay, by 
10 a.m. Oct. 20. See also an advertisement. 


Cables, Transformers, Switchgear, &c. | 

LItTLEBOROUGH Urban District Council invite tenders for the 
Removal of a transformer kiosk and gear. and Connection. of 
mains to new sub-station ; provision of additional high and low- 
tension Cables, Roadwork, &e. ; Transformers, Equipment and 
Switchgear for new sub-station. Copies of specification may 

be seen at, but not obtained from, the offices of the consulting 
engineer, Mr. W. C. C. Hawtayne, 9, Queen-street-place, Lon- 


don, E.C. Tenders to the Clerk by Monday, Oct. 12. 


Telephone Apparatus and Material. | 
Tenders are invited for the supply of Telephone Instruments, 
&c., for the AUSTRALIAN COMMONWEALTH Postmaster-General's 
Department. Tender forms, specifications, &c., may be 
obtained at the Commonwealth Office, 72, Victoria-street, 
London, SW. The dates and places for receipt of tenders are 
given in an advertisement. 

Tenders are invited for the supply of Ammeters, Condenser 
Coils, Detectors, Keys, Galvanometers, Sounders, Rheostats, 
&c. (schedule No. 1,046), and Telephones and Detectors (schedule 
No. 1,124) to the AUSTRALIAN COMMONWEALTH Postmaster- 
General's department. Specifications, &c., from the Deputy 
Postmaster-General, Melbourne. Preliminary deposits may 
be paid at the Commonwealth office, 72, Victoria-street, London, 
S.W. "Tenders to the Deputy Postmaster-General, Melbourne, 
by 3 p.m. Oct. 27. 


Wiring, Fittings and Lamps. 

Lonpown County Council also require tenders by 11 a.m. Oct. 8 
for Wiring Vallance-road (Mile End) schools. 
&c., from the Chief Engineer, Spring-gardens, N.W. 

Tenders are required by Oct. 5 for six months’ supply of 
Electrical Fittings to Midlothian and Peebles District Asylum, 

lossLYNLEE. Forms of tender from the Clerk and Treasurer, 
39, Heriot-row, Edinburgh. 


Specification, 
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LovGHREA Guardians require tenders by noon Oct, 3 Lon 
Wiring and Fitting the workhouse for electric lighting. Specitica- 
tion from the Clerk, or from Mr. L. J. Lawless, 27, t 
avenue, Rathmines, Dublin. 

STOCKPORT Guardians require tenders by 10 a.m. Oct. 4 for 
the supply of electric lamps of British manufacture. 
tender from the Clerk, 


» Castlewood- 


Forms of 


Boilers, Chain-grate Stokers, Feed Pumps, &c., e.h.t. and Lt. 
Switchgear, Cooling Tower, Travelling Crane, Power Station 


Lonpon).—The Electricity Committee has accepti i 
offer by the Henrion Carbon Co. for the supply of 9,200 md 
carbons at £72. 8s. 10d. The following tenders have been receiv 
for the supply of a quantity of half-watt lamps :— | l 

Edison & Swan United Electric Lighting Co. (recommended). a 
lamp; Drake & Gorham (Mazda lamps), £1; (Osram lamps), £l. Is, id; 
British Westinghouse Co., £1; Electrical Co., £1 ; Siemens Bros. Dynamo 
Works, £1; British Thomson-Houston Co., £1. 1s. 7d. ; General Electr: 
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Co., £1. 1s. 7d. All quotations were subject to 2} per cent. discount for 
cash within 30 days, with, in the case of Edison & Swan and Siemens 


. Bros. Dynamo Works, an additional 23 per cent. for cash with order. 


The following tenders have been received for the supply of 50 tons of 
moulded pitch : T. Crow & Sons (recommended), £1. 19s. 6d. per ton net ; 
J. Smart & Son, £2. 5s.; Forbes, Abott & Leonard, £2. lis. 21d. ; 
Grindley & Co., £2. 12s. 6d. ; Gillespie & Beales, £2. 17s. Odd. 


HESTON AND IsLEWORTH.—O wing to the war the Council has been 
‘unable to obtain delivery of cable from Jeumont (France), and the 
electrical engineer (Mr. R. E. Rycroft) communicated with W. T. 
Henley's Telegraph Works Co., who offered to supply enough cable 
for onc feeder. 

An order was, therefore, given for 24 miles of cable at £565 per mile 
(or 30 per cent. above the contract price, due to the sudden increase in 
the price of copper and lead). At the same time an order was also given 
to Messrs. Chas. Macintosh & C'o. for the cable required in connection 
with the distribution of current to the Brentford Union at £235 for a mile 
of one sort and £72 for 4 mile of another. ‘The Council have also accepted 
the offer of Browett, Lindley & Co. to replace the defective uniflow engine 
in use by a triple expansion engine at an additional cost of £200. 

SOUTHWARK (LoNDoN).— The General Electric Co. has been given 
an order for the supply of 45,000 pairs of 7 mm. by 8 mm. and 8 mm. 
by 9 mm. carbons, to be delivered as and when required during the 
next 12 months, at £8. 7s. 10d. and £9. 12s. 2d. per 1,000 respectively. 
'The tender of the same firm is also recommended for acceptance for 
the supply of 20 Angold magazine flame lamps, at £9. 10s. each. 
Owing to the war the Electrical Engineer has ordered from the Elcc- 
trical Equipment & Engincering Co. 1 mile of 3/20 cable at £14. 10s. ; 
1 mile of 7/20 at £26; | mile of 7/22 at £16. 5s. ; 1 mile of 7/18 at 
£32 ; and 1 mile of 7/16 at £48. 10s. 


BRADFORD 5,000 Kw. TuRBO-GENERATOR ConTRACT.—In regard 
to this contract the British Westinghouse Co. write as follows :— 

As there secms to be a general impression that this company accepted 
the order for this set from the Bradford Corporation at an extremely low 
figure, we should like to state that not only was our original tender price 
higher than that at which the contract was placed for the Bergmann set, 
but also that the price at which we have now accepted the order is higher 
than our original tender, owing to the increase in cost of raw materials. 

SoUTHAMPTON. — The following tenders have been accepted by the 
Electricity Committee :— 

William Rickard (Ltd.), cable, £96 ; Union Cable Co., small size h.t. 
cable, £122 per mile. The tender of I. Groves & Co. has also been 
accepted for wiring the gas lanterns at the Council buildings. 

West DersBy.—The Guardians have accepted the following 
tenders for six months' supplies :— 

General Electric Co., electric fittings, £110. 5s. 3d. ; F. Wilkinson & Co., 
oils, colours, paints and varnishes, £482. 2s. 10d. ; S. Chadwick & Sons, 
cnginc oils and packing, £194. 9s. 3d. 


WANDSWORTH (LoxNDoN)— The Guardians are recommended to 
accept the tender of the Western Electric Co. (at £35. 10s.) for an 
additional internal telephone exchange at the St. James' Infirmary. 


BunsLEM.— The tender of J. Barnett & Co. has been accepted by 
the Guardians at £57. 7s. 9d. for the supply of electrical fittings. 


BELFAST.— The Tramways and Electricity Committee have placed 
an order with Edison Acoumulators (Ltd.) for an electric motor 
tower waggon. 


SYDNEY (N.S.W.)—The Council have accepted the following 
tenders :— 


Noyes Bros., induced-draught fans for power house £3,625; Union 
Electric Co. of Australia, arc lamp carbons, £5,724. 3s. 2d. ; A. Leplas- 
trier & Co., small coal conveyors, £2,355. 95. ; W. G. Watson & Co., 
maximum demand indicators, £345 ; W. T. Henley's Telegraph Works 
Co., box compound, £55. 10s.; Australian General Electric Co., con- 
sumers' meters, d.c., £2,338. Is. 9d.; Edison & Swan United Electric 
Light Co., ditto, a.c., £3,152. 0s. 10d. ; British Insulated & Helsby Cables, 
feeder cables, £10,638. 10s. 8d. ; Australian General Electric Co., insu- 
lators, lt., £243. 16s. 8d., 1¢,000-volt straight stem, £301. 17s. 6d., 
10,000- volt disc type, £216. 5s., 33,000-volt straight stem, £1,666.13s. 4d., 
33,000-volt disc type, £150 ; Noyes Bros., boiler tubes, £598. 6s. 8d. 


HALiFAX.— The Board of Guardians have accepted the tender of 
S. Hodgson & Co. for six months’ supply of electrical fittings. 


Government Contracts.—Contracts were placed with the following 
firms by the British Government Departments during August :— 

H.M. Office of Works.—Trollope & Colls, wiring of Marlborough House. 

Post Office.—Western Electric Co., telephone and protective apparatus, 
telephone cable and telephone exchange equipment extension, Waltham- 
stow; Siemens Bros. & Co., submarine and telephone cables and tele- 
phone exchange equipment, Admiralty ; Automatic Telephone Mfg. Co., 
telephone apparatus and automatic exchange equipment, Blackburn ; 
British L. M. Ericsson Mfg. Co., telephone apparatus; Telegraph 
Construction & Maintenance (‘o., submarine and telephone cables ; 
Connolly Bros., W. T. Glover & Co., W. T. Henley's Telegraph Works 
Co., and Johnson & Phillips, telephone cable ; Peel-Conner Telephone 
Works, exchange equipment, Wilmslow ; A. Bruce & Co., creosoting and 
dressing poles; Stewarts & Lloyds, steel tubes; T. Bolton & Sons, 
British Insulated & Helsby Cables and Shropshire Iron Co., bronze wire ; 
F. Smith & Co., bronze and copper wire. 

Crown Agents for the Colonies.—Mather & Platt, train lighting dynamos ; 
Electric Construction Co., electrical apparatus; Chloride Electrical 
Storage Co., “ Lux ” cells; Bullers (Ltd.), telegraph material; Siemens 
Bros. & Co., telegraph poles and line material; R. Hudson (Ltd.), 
tramway spares; F. Smith & Co., bronze wire. » 

India Office.—Lancashire Dynamo & Motor Co., engines; Automatic 
pee Mfg. Co., sounders ; Peel-Conner Telephone Works, switch. 

oards, 
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MUNICIPAL ACCOUNTS. 


Derby.—The accounts of the Corporation tramway end omnibus 
department for the year ended March 31 show capital expenditure 
£245,332 (increase £2,547), of which £177,676 is outstanding. 

Revenue was £52,622, and working expenses were £34,955. Gross 
profit on the electric cars was £17,839 (compared with £15,873 in previous 
year), and there was a deficit of £173 (£288) on the ‘buses, Interest, 
sinking fund, &c., required £9,473 (£9,715), and the surplus for the year 
was £8,193 (£5,870), of which £5,536 has been placed to renewals fund. 
Working expenses per car-mile were on the tramways (including powcr) 
6-816d., and on the omnibuses 8:424d. Passengers carried were 
12,136,148 on the tramcars and 110,231 on omnibuses, car-miles were 
1,208,881 and 'bus- miles 17,710, and units used 1,425,112. 

The manager, Mr. F. HARDING, says in his report £2,547 has been ns 
out of profits during the year for street improvements, doubling of lines 
and provision of car roof covers. The renewals fund stands at £27,235, 
Current cost 1-45d. per unit. 


Halifax.— The accounts of the tramways department for the year 
ended March 31 show gross capital expenditure £117,851 (increase 
£5,089), of which £297,328 is outstanding. 

Revenue was £109,650 (compared with £105.973 in previous year), and 
working expenses were £73,273 (£69,661). Interest required £10,288 
He and sinking fund £11,617 (£10,562), leaving net profit £13,643 

212,681). 


Passengers carried were 20,276,077 (19,456,923), car-miles 


MATTERS. 
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run 2,242,086 (2,152,391) and units used 4,357,466 (3,900,002) = 1-81 
(1:69) per car-mile. Total revenue per car-mile was 11-74d. (11-82d.), 
and working expenses, including power, were 7-84d. (7-77d.). Average 
fare charged per mile was 0-87d. (0-84d.). Profit per mile run was 1:46d. 
(1-41d.). The revenue account of the motor omnibus section of tho 
undertaking shows revenue £2,551, while expenses (including £84 interest 
on loan) were £2,723. Deficiency £172. Of the net surplus (£13,643) 
£6,033 has been devoted to relief of rates, and £2,324 to liquidation of 
debt in motor-bus capital account, and £5,286 has been placed to re- 
newals account, 

The Borough ‘rreasurer says in his report the increase in expenses is 
largely due to the payment of £1,799 more for wages, and to the increase 
of 89,695 in miles run. Power cost £1,450 more, traffic expenses in- 
creased £875, repairs of cars £688, and sinking fund £1,055. Moreover, 
no Easter traffic is included, whercas there were two Easters in the pre- 
ceding financial year. 

Middleton.— The accounts of the electricity department for the 
year ended March 31 show a net deficit of €641. 

Working and general expenses were £5,560 (compared with £5,576 in 
previous year), interest required £1,234 (£1,125) and sinking fund £1,656 
(£1,553) ; total £8,450. Working and general expenses were equal 
to 1-154d. (1:469d.) per unit sold. The report of the engineer (Mr. S. 
Pauls) states that the profit and loss account shows & debit balance of 
£1,815, but £2,340 was written off out of revenue for motors, meters, &c. 
The output is gradually increasing, the increase of units sold being 
| 246,068 for the year, and it is anticipated that during the present year 

the receipts will cover the heavy capital charges. 
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». Warrington.— The eccounts of the electricity supply department 
for the vear ended March 31. show capital expenditure £110,625 
(increase £3,202). of which £35,098 has been redeemed. 

revenue was £25,477 (compared with £21,842 in previous year), and 
working expenses were £16,278 (£12,531), leaving gross profit £9,200) 
(HLL); interest. required £2.562 (£2,667), and sinking fund £1.064 
(€4.012), and net profit was £2.935 (£2.044). Units generated were 
35,570,228, and sold 4,415,859 (3.407,997), Average prices obtained were : 
Public lighting I-Sid. (E82d.), private 122d, (L32d.), and traction 
pud. (E504... Maximum load was 2.472 kw. (2.216 kw.) 

Mr. F. V. L. Mathias (borough electrical and tramways engineer) says 
in his repert the turnover of the sales department was £1,377, and the 
profit £262. Coal cost was reduced from 0-340d. to 0:311d. per unit sold, 
although the price of coal increased over 4} per cent. since March, 1913. 
Coal consumed. per unit generated was 4:23 lb.. compared with 4» Ib. 
G12 consumers are connected, the increase during the year being equiva- 
lent to 9405 S c.p. lamps. Works costs were 075 td. (0:528d.. and total 
costs, exclusive of capital charges, 0*685d. (077004. ). 


—— —~ 


COMPANIES' REPORTS. 


ee 

DRAKE & GORHAM (LTD.)- The report of the directors for the year 
ended June 30 states that after payment of all charges, including bonuses 
due to staff, and making provision for contingencies, the net profit. is 
ts.215. 4s. 3d., which, with £1,715. 18s. 4d. brought forward, makes 
£9934. 2s. 9d. It is proposed to pay a dividend at the rate of 4 per cent. 
per annum (£5,000) to write down goodwill by £3.000 and to carry 
forward £1,931. vs. 9d. After careful consideration the directors have 
decided not to defer payment of dividends to the shareholders as they 
appreciate the necessity for maintaining the circulation of money. 
They gratefully acknowledge the kind support given by many clients 
during this critical time, which has enabled them to provide employment 
up to the present for those who have not been able to enlist, and to make 
provision for dependents of employes who are serving their country. 
The retiring director (Mr. Edwin H. Story) does not seek re-election. 

DUNDEE, BROUGHTY FERRY & DISTRICT TRAMWAYS CO.— M the 
meeting last week the chairman (Mr. Geo. Balfour) said the directors 
regarded the result of the year’s working as entirely satisfactory. The 
receipts increased by £683, but ex penses had also increased, and the gross 
profit was practically the same as in 1913. Dundee Corporation, under 
their statutory powers had intimated that they intended to aequire the 
tramway from Craigic-terrace to Belsize-road, a route length of approxi- 
mately 7 furlongs, and an arbitrator had been appointed by the Board 
of Trade to fix the price to be paid by the Corporation, The company 
was preparing its claim and would take all steps necessary to support it. 

LA PLATA ELECTRIC TRAMWAYS CO. (LTD.'—'l'he directors announce 
that the approsimate result for the half-year ended June 30. shows an 
available balance of £7.931. against £9,706 in 1913, and after allowing for 
debenture stock and other interest, but without any further contribution 
for reserves or renewals fund, the balance is £5.212. Having regard to 
the provision to be made for paving and other payments on capta! 
account and to the existing stringency of the Money Market. the directors 
have decided not to pay an interim dividend on the preference shares, 


NEW COMPANIES. 


———49———— 

DERBY LAMP WORKS (LTD. (137.759.)—Rey. Sept. 23, capital 
£85,000 in 16.500 profit participating cumulative preference shares of £l 
each and 274,000 ordinary shares of 5s. cach, to carry on in the United 
Kingdom, the Colonies, India or elsewhere the business of manufacturers 
of electric lamps, filaments and radiators of all. kinds, stoves, meters, 
fittings, apparatus and appliances connected with electricity. oil. gas or 
otherwise, electric, telegraph, telephone, mechanical and consulting 
engineers, &e. First dirgetors are W. Lee and H. How. Reg. Offices, 
9.10, Panceras lane, EC. ý l 

PARANA TRAMWAYS CO. (LTD.) (137,776.)- Reg. Sept. 24, caphal 
£75,000 m LP shares, to acquire, use, work, dispose of and turn to account 
any tramways, railways or running powers, to generate, purchase and 
supply electricity, Ke, and to enter into an agreement with J. G. White 
& Co. CLid.). 7 


CITY NOTES. 


— il € 

MEMORANDA (Oct. 1).—Bank rate 5 per cent. (since A 

\ . « (SINC iuf. 
Price of silver, 244. = l REL 
= COUNTY OF DURHAM ELECTRICAL POWER DISTRIBUTION CO. (LTD ) 
Phe ditectors announce that they ive deci not to de NA 
dividend on the preterenec shaves, . b 

FOLKESTONE ELECTRICITY SUPPLY CO. (LTD.]- The directors hy 
deelated an inteiim dividend at the rate of 6 per eent. per ani i e pue 
share). le tax on the ordinary shares for the past hàlí- vor YES HE 

HURST, NELSON & CO. (LTD.)—Subject to audit. the 
decided, after making provision for the preference dic] 
Novenibor and May next and placing D aiia 
recomtnend a disiland of 2 p: * 
Mev, 


elare an interim 


directors have 
r nd (payable in 
a Substantial sum to reserve, to 
“cent on the ordinary shares for the past 


BRITISH ELECTRICAL FEDERATION -Th TM ba | ee ere 
waned b z a eS a TION.— i he tramis receipts on the D : 
cwncd by the companies included in the British Electrical Fedon ie aways 
Cre €220)."" Upon such of di tope ah The omnibus receipts were E17 305 
year the decrease for tne week was £4.55, Ces as were working both last year and this 
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METAL PRICES. 


Messrs. J. B. Garnham & Sons, 132, Upper Thamesestreet, London, E.C., quote under 


date September 30, the following as the present basis prices 
New MA LE. # er Tb p s 


Solid Drawn Brass Tubes. ..... e. E id. Antimony .occcccccsssceee 


Solid Drawn Copper Tubes FETEI) 94d, n lish Le te bee 
Brazed Copper Tubes .......... — 91d. iis = are 
Bd Tubes .... oes [0d 
rass ITÉ .esccscocososooooooo 714. Ow M 
Copper Wire weseccccccceccesee 9$d. | Clean SeriBiCopper ck 
Rolled Brass .sccccccceseseceee 75d. | Braziery Copper Scrap...... 
Brass Sheets seccecseccsccecsee Old. | Clean Scrap Brass........4 
Old Zinc Lan EE EE EE EE SE €*9*9990606*99 
per ton. Hollow Pewter ..... ees 
Copper Sheets ecesceseaeeve £74 0 0 Black Pewter. .cccccscccecs 


Spelter "0999099289 £26 0 Gun Metal... ii eeu eve 
Mr. A. Joseph, Earl-street, London-road, Southwark, 
September 29, the following prices of ScRA? METALS :— 


£ 


i : per ton. per ton, 
Aluminium Cuttings........ £62 0 O | Old Lead (less usual Draft) .. £17 19 0 
Clean Mixed Brass €*999*99 £39 0 0 | Tea Lead. ...... cesser £15 15 0 
Clean CODD ss c pesas Aa £59 0 0 Old ZilG.s isa pa VEx CK vas £19 0 0 
Braziery Copper--.......cce £46 0 O| Hollow Pewter... E5 00 
Cun Metal ........ reseso £592 0 O: Shaped Black Pewter ...... £65 0 0 


Mr. Joseph can supply solder at tae following prices per ton : Plumber's Solder (in bar 


or strip). £55; Commercial Tinman's Soler, £82. : Blowpipe Solder. £92 


pm 


AGGREGATE, 


RECEIPTS 


Week S  |Inc.or dec. 
LINE. | 5 ÉÁ—— 
ended. (a) No. of Inc. or dec, 
_ 8 ae Amount (a) 
oe £ m £ | EO 
Aberdeen Corporation .. | Sept. 23 1,208 | — 193 | 17 | 29,8:4 i+ tS 
Anelo-Argentine .......* » 23] 49012, — 7,332 | t37 2,069,250 i= 349 
Ashton-under-Lyne......| p 26 410 | — 35, 26 12160 + 14 
Ayr Corporation...... ik » 20 284i — 472 | 17 9146 - W 
Bath El-ctric Trams, Ltd; ,, 23! 1,059; — 54) 38 | S807 + Sl 
Birkenhead......... eee E vdd 1,2583 ! — 193, 26 33,200 -  7* 
Birmingham Corporation. » 26, 15685 | — 1409 | 26 | 3IS34 + les? 
Blackburn Corporation ..| » 29 1,407 | — 14| 26 | 3elL |t 1232 
Bolton Corporation ...... , x , vá ur AE, esa 
f Bournemouth Corporation du d 1,877! — 510] 25 56314 - 2016 
Brad% ra Corporation .... ; Li "n " ee | T 
Brighton Corporation .... 3-27 1.150 | — 112} $26 31.951 |t — 8 
tBristol Trams & Carriage w 29 8320| — 171| 38 | 3335O it 19.59 
Burnley Corporation .... » 26 1,3352 | — 439) .. i | T 
Burton Corporation. s.s.s.» » 27 285 | — 17| 26 2955 + 2% 
Bury Corporation .......| » 27) 1319| — 143! 26 37,613 t 13 
Calcutta Tramways Co. .. » 26 |n66,575 | —84,321 wis DUM 
Camborne-Redruth .....| 4, 26 136 | — 39 5419 =- s 
Cardiff Corporation ...... » 19 2,710 | — 1| 24 71,575 .¢ M 
E E . ee ae oe oe ee ee 
ity ut ndon Rly. oe " io ; v T 
Cork Electric Trams Co...|  „ 24 48) 41; 38 | 19.345 i+ F 
Croydon eéysseas*Revess „ 18 1575 | — 40! 24 44,125 ^t 2s 
*Derby «scene ra (ow 3» 48 943| — 122, Q6 | 2404 + 8 
Dover Corporation...... se zs vs T 2H ' 
Dublin & Lucan Railway .| ,, 25 150: + 31] §l2 | 208 |- Es 
Dublin United ...... avs „ 29 5,662 | + 2352 | 38 223,378 Room 
DundeeCorporation ».-..| >» 23| bata] — 12|19 | 2196 |e ye, 
East Ham Council . ...... » 26 LIE£8| + 1074 | $26 291 t os 
Brithivedacies ew TN y vx ; T ae d 
Exeter Corporation......| s» 25 343! — 2 | 26 9.635 t 2 
Glasgow Corporation..... » 26| 19633, — 1,427 | 26 342,791 t 113 
Glossop Trams « ++. cree] w 26] 112 | - 4) ex) je 8 
Gloucester Corpn. «ese. 3y ; -— T vs 
t Halifax Corporation .....| » 22| 21371 —- 93 | 2 59,729 jt ii 
Bete Elec. TramsCo..| , 23, 1002, —- 24, o ey 
ong Kong... «eee ias - M <3 T . x6 
Huddersfield Corpn....-- „ 26] 243 - 85, 26 | HE : e 
Hull Corporation .......- » 26, 291 5|— 29 26 s 1 En 
Ilford District Council....| 4, 26 Sol | + 1%] 25 pum teg 
Ilkeston District Council. .| » 23 122| — lo! 25 ea s lee 
Ipswich Corporation .....' ,, 26 429 | — C6, 26 2 *ogN 
Isle of Thanet Co... ... are n» 20 735|— 246,126 | 9 m 
Kilinarnock Corporation..| , 26 147 | — 24: 19 72281 "ES 
Lanarkshire Trams Co. .. » 2 1,776 | — 58 | 38 63.373 H ms 
Lancashire United sess] cy 23]. 1610) = 48 138 a7 ay. 4 208 
Leeds Corporation ......| » 26] 2,677 | — 889 | 26 TIT MET. 
Leicester Corporation .... » 26 2,65! | — 485 | 39 men p 
Leith Corporation .....- » 29 : — 81| 19 d e 
Lincoln Corporation ..... à a | . la 2 
p odd reda sà » 19| 12,922 | — 2 | I8? 497451 ! 3 
Liverpool Overheai y.- a . | ee . g 2 18 
Llandudno&ColwynBayR w 29 328 | — 46, 43 l Me p 
Loudon County Council.) c» 16 1A253238 Ak e 7 
Ed vun CE P ee oe vs dia D F " 
ndon United..... ieas - s» e. Ses d 
Lowestoft Corporation ... „ 20 192 | — 51 | SI biter a 
Maidstone ...... eene is at . . ' H 
Manchester Corporation .. 4, 26| 16,582 | — 2,289 | 26 ane) t 
Mersey Railway... 24 +e ve ie zi 
Metropolitan Dist. Rly.... : os ve . | a 
Met. n Tanyai T A is s a e 
Metropolitan Railway ... x zm ee $ epo de 4. 
N: lon Corporation s.s»... w [59.1 is | Eu 13 EH qo Le 
Newcastk-on-Tyne Corpn.| »  46| 9610 | + e | se 290277. tet 
Newport (Mon.) .... eese s B vl? | + EE fe | dy - e 
Nortiiainpton Corporation » e 2e es 5 ; | 1 61,599 * | 20 
Oldham Corporation s.es. „ 2l 2,037 | — : i at 
Perth (N.B.) Corporation. ee oe " iu M " 
Perth Buen Sees Tam oe we as - mei is 
Pertsmout rporation.. "T oe . 2: 24,002 pM 
Preston Corporation .....| 4 23 958 | + F 25172 + ps 
Rotherham Corporation ..| 4 23, 1037 co? | 25 | 3586 7 i4 
A pe Kaside pr 35. $09 [= | E DT Tix T 
hanghai..... — ÓÓ a zm ee 206,71 : 
Siti ld Corporation. ....| s» 27| 2000) — 140. n "6 
cue ade fes d oap S zm ve P ar Med 
tS. Mo tropelitan Tramways R z QU 35. ee 
© itiempion TET 5. 29 1,209 oa 2 308:6 |+ pe 
Southend pd gn 23 968 | — n RET Ps 
St'lyb'dge, Hyde, &c..]t. D. M . : AC 
Sunderland Corporation .. a 2z 1,378 E pt 2 27,493 + oo 
Sunderland District...... n 2 $0? 7 i | At t s 
Swindon Corporation .... » 23 179! — 198 | E 8.107 t LE 
Tyneside Tram Co. .....- S: B3 716, t a3 | 2b as doy 
Wallasz:y Corporation .... »"» 26 1,] 73 i EJ 58 | 33 24,334 t 16 
WalsallCorporation ..... 26 toS 3! 25 11,202 n y 
Warrington Corporatlon..] s» 24 420 = 119 | 925 72334 l 
Wst Ham Corporation... » 24, Zoti 7 iti » 
Wolverhampton Corpn...' » 23 932 , ~ 25931] 39 | S99) 7T. 
Yorkshire W.R. Trams l e 27 | Se) year Party 
(a) These comparisons are with the corresponding period las days 


t Minus 2 days. $ Minus 


t Includes omnibuses, &c. 4 Plus 2 days 
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